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Introduction: Polypharmacy and potentially inappropriate prescribing (PIP) are increasingly recog-
nised as important contributors to medication-related harm among older adults. However, pub-
lished national data on the prevalence of polypharmacy and PIP in Brunei Darussalam are unavaila-
ble. The objectives of this study was to determine the prevalence of polypharmacy and PIP among 
adults aged 65 years and above in Brunei Darussalam using Screening Tool of Older Persons’ po-
tentially inappropriate Prescriptions (STOPP) version 2 criteria. Materials and Methods: A retrospec-
tive cross-sectional study was conducted using data from the Brunei Healthcare Information Man-
agement System (Bru-HIMS). A stratified proportional random sample of 2,000 older adults with 
documented medical encounters in 2016 was selected. Polypharmacy was defined as the concurrent 
use of five or more medications. PIP was assessed using STOPP version 2 criteria. Descriptive statis-
tics were used to summarise prescribing patterns. Results: Of the 2000 older adults included (mean 
age 73.0 ± 6.6 years), 1,181 (59.1%) had polypharmacy. Among those with polypharmacy, 1,057 
(89.5%) could be assessed using STOPP criteria, and 206 (19.5%) had at least one PIP. The most fre-
quently identified PIPs involved prolonged use of proton pump inhibitors for uncomplicated peptic 
ulcer disease at full therapeutic dosage for more than eight weeks, where dose reduction, discontin-
uation, or transition to maintenance therapy (e.g. H2 receptor antagonists) is indicated, prescribing 
without evidence-based indication, duplication of drug classes, use of ACE inhibitors or angiotensin 
receptor blockers in patients with hyperkalaemia, and use of first-generation antihistamines. Conclu-
sion: Polypharmacy and PIP are common among older adults in Brunei Darussalam. The findings 
highlight the need for systematic medication review and deprescribing strategies to optimise phar-
macotherapy and improve medication safety in older populations. 
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INTRODUCTION 

The advancement of healthcare medical practices and 
medication development led to people worldwide living 
longer.1 The World Health Organisation (WHO) esti-
mated that between 2015 and 2050, the proportion of 
global population aged 60 years and above will nearly 
double from 12% to 22%.2 Similarly, national statistics 
indicate a significantly increasing proportion of older 
people in Brunei Darussalam.3 Ageing is associated 
with multimorbidity, such as hypertension, diabetes 
mellitus, arthritis, chronic heart disease and renal dis-
ease, resulting in the concomitant use of multiple medi-
cations to manage chronic conditions, which is termed 
polypharmacy.4  

     Polypharmacy has been variably defined in the liter-
ature, and its interpretation has evolved over time. It 
has previously been used to describe the use of many 
drugs in one prescription, or the use of more medica-
tions than are clinically indicated.5 Polypharmacy is 
associated with a higher risk of adverse drug reactions 
(ADRs) and drug interactions, especially in older 
adults.6 While there is no universal definition, 
polypharmacy is regarded as an important and growing 
public health concern. In this study, polypharmacy is 
defined as the concurrent use of five or more medica-
tions.5 

     The risks associated with polypharmacy are relevant 
in older adults, who are more susceptible to medication
-related harm. This is due to age-related physiological 
conditions and chronic conditions resulting in metabol-
ic changes and reduced renal clearance.4,6 Polypharma-
cy is also associated with important clinical outcomes, 
such as increased hospitalisation, quality of life and 
healthcare costs.1,7 These risks provide a strong ra-
tionale for examining prescribing patterns and medica-
tion burden in older people.  

     The safety and appropriateness of prescribing in 
older adults are not related to medication count only. 
Potentially inappropriate prescribing (PIP) refers to 
prescribing medications where the potential risks out-
weigh anticipated benefits, especially when safer alter-
natives exist or when medications are continued with-
out clear ongoing indications.8 As PIP in older adults 
are potentially preventable, screening tools such as the 

 

Screening Tool of Older Persons’ potentially inappro-
priate Prescriptions (STOPP) criteria has been devel-
oped and refined to support identification of PIP in 
clinical practice.9,10 This study aimed to determine the 
national prevalence of polypharmacy and incidence of 
PIP among older adults aged 65 years and older in Bru-
nei Darussalam across the four districts: Brunei-Muara, 
Belait, Tutong and Temburong.  

MATERIALS AND METHODS 

Study design and population: This was a retrospec-
tive cross-sectional study using data from the Brunei 
Darussalam Health Information and Management Sys-
tem (Bru-HIMS). Inclusion criteria were adults aged 65 
years and older with at least one medical encounter 
within the public healthcare system (including primary 
care, hospital inpatients and outpatient clinics), be-
tween 1st January 2016 and 31st December 2016. Exclu-
sion criteria were duplicate records, deceased individu-
als, and patients without documented medical encoun-
ters during the study period. For PIP assessment, pa-
tients with incomplete prescribing data, including those 
receiving concurrent care in private healthcare settings 
were excluded.   

Sampling: A stratified proportional sampling approach 
was used to ensure representation across all four dis-
tricts in Brunei Darussalam. The initial data extract 
identified 25,221 individuals aged 65 years and older 
within Bru-HIMS. After duplicate records and deceased 
individuals were removed (n = 2,514), a total of 22,707 
active records of older adults remained in the system 
and formed the sampling frame. This figure is con-
sistent with national population estimates from the Pop-
ulation and Housing Census Update 2016, which re-
ported 21,599 individuals aged 65 years and older in 
Brunei Darussalam.3 From this population, a stratified 
random sample was selected. Of the 2,684 individuals 
identified, 684 were excluded due to the absence of 
documented medical encounters during the study peri-
od, resulting in a final study sample of 2,000 partici-
pants.  

     The sample size of 2,000 was calculated to estimate 
the prevalence of polypharmacy with a precision of ± 
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0.021 at a 95% confidence level, assuming a prevalence 
of 50%. This sample represented approximately 9% of 
the total population aged 65 years and above in Brunei 
Darussalam during the study period.    

Data Collection: Demographic and clinical data, in-
cluding age, gender, district of residence, diagnoses and 
medication information were extracted from Bru-
HIMS. Medication history was accessed securely via 
pharmacist clinician access within Bru-HIMS, and in-
cluded the generic name of drugs prescribed, dosage, 
quantity and duration prescribed. Diagnoses were cod-
ed using ICD-10 classification. Laboratory data extract-
ed included serum potassium level for assessment of 
hyperkalaemia. 

Definitions and outcomes: Polypharmacy was defined 
as the concurrent use of five or more medications.5 The 
primary outcome was the prevalence of polypharmacy. 
Secondary outcomes included the prevalence and pat-
terns of PIP.  

Assessment of potentially inappropriate prescrib-
ing: PIP was assessed using the Screening Tool of Old-
er Persons’ potentially inappropriate Prescriptions 
(STOPP) version 2 (v2). STOPP v2 comprises 81 crite-
ria covering commonly encountered instances of inap-
propriate prescribing in older adults, including drug–
drug and drug–disease interactions, inappropriate drug 
choice, excessive dose or duration of treatment, dupli-
cate drug class prescriptions, and medications associat-
ed with increased risk of falls.11,12 The full list of the 81 
criteria from STOPP v2 is available in the original pub-
lication.12 

     Electronic medical records, including diagnostic 
codes, laboratory results, and documented medical  
interventions, were reviewed to identify clinical condi-
tions required for application of STOPP criteria.      

Assessment of PIP was restricted to patients with 
polypharmacy. Patients without chronic medications or 
those receiving concurrent care in private clinics or 
hospitals were excluded from the PIP assessment due to 
incomplete prescribing data. In cases where ambiguity 
arose during application of STOPP criteria, medication 
histories were reviewed by a medical clinician within 
the research team to ensure consistency and validity. 

Statistical analysis: Descriptive statistics were used to 
summarise patient characteristics and prescribing pat-
terns. Categorical variables were reported as frequen-
cies and percentages, and continuous variables as 
means with standard deviations. The prevalence of 
polypharmacy was calculated as the proportion of pa-
tients prescribed five or more medications among the 
total study population (n=2,000). The prevalence of PIP 
was calculated as the proportion of patients with at least 
one PIP among those assessed using STOPP criteria 
(n=1,057). Data analysis was performed using Mi-
crosoft Excel 2019 MSO (Version 2508). 

Ethical Considerations: Ethical approval was obtained 
from the Medical and Health Research Ethics Commit-
tee (MHREC), Ministry of Health, Brunei Darussalam 
Reference: MHREC/MOH/2017/4/4(1). The require-
ment for individual informed consent was waived, as 
this study involved secondary analysis of routinely col-
lected clinical data that were deidentified prior to anal-
ysis, and posed minimal risk to participants. 

RESULTS 

There was a total of 2,684 patients screened for 
polypharmacy, of whom 684 (25.5%) had no medical 
encounters during the study period and were excluded. 
The population characteristics of the remaining 2,000 
in the study population are summarised in Table I.  

Population Characteristics (n=2000) Overall Brunei Muara, n (%) Belait, n (%) Tutong, n (%) Temburong, n (%) 

Number of patients, n (%)* 2,000 (100%) 1,274 (63.7%) 399 (19.9%) 273 (13.7%) 54 (2.7%) 

Mean age (years) ± SD 73.0 ± 6.6 72.8 ± 6.4 73.4 ± 6.6 73.6 ± 7.6 74.1 ± 7.1 

Age Range 65-103 65-100 65-94 65-103 66-93 

Male 925 (46.3%) 599 (47.0%) 184 (46.1%) 112 (41.0%) 30 (55.6%) 

Female 1,075 (53.8%) 675 (53.1%) 215 (53.9%) 161 (59.0%) 24 (44.4%) 

Polypharmacy present 1,181 (59.1%) 738 (57.9%) 246 (61.7%) 163 (59.7%) 34 (63.0%) 

Median number of drugs prescribed (IQR) 5 (3-8) 5 (3-8) 6 (4-9) 5 (3-7) 5 (3-6) 

Assessed using STOPP criteria 1,057 (89.5%) 668 (90.5%) 225 (91.5%) 134 (82.2%) 30 (88.2%) 

PIP identified# 206 (19.5%) 112 (16.8%) 55 (24.4%) 33 (26.6%) 6 (20.0%) 

Table I: Characteristics of study population. 

SD - standard deviation; IQR - interquartile range; STOPP - Screening Tool of Older Persons’ potentially inappropriate Prescriptions ; PIP - potentially inappropriate prescribing 
* Based on the Population and Housing Census Update 2016, the distribution of older adults (≥65 years) across districts was 62.3% (Brunei-Muara), 20.9% (Belait), 13.6% (Tutong), and 3.1% (Temburong).3  
# PIP calculated among patients assessed using STOPP criteria (n=1057) 
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     The overall mean age is 73.0 ± 6.6 years, with a 
slight predominance of females (53.8%). There were 
1,181 (59.1%) of patients with polypharmacy, varying 
from 57.9% in the Brunei-Muara district to 63.0% in 
the Temburong district. The median number of drugs 
prescribed was 5 (IQR 3-8), with a range of 1 to 22. 
Figure 1 shows the distribution of the number of regu-
lar prescribed medications, which was right-skewed, 
with the majority of patients receiving between 3 and 7 
medications.   

     Among the 1,181 patients with polypharmacy, 1,057 
(89.5%) had sufficient data for assessment using the 
STOPP criteria. The remaining 124 patients were ex-
cluded from PIP assessment due to incomplete prescrib-
ing data, mainly due to concurrent care in private 
healthcare settings. Among those assessed, 206 (19.5%) 
had PIPs. The prevalence of PIPs varies by districts, 
ranging from 16.8% in the Brunei-Muara district to 
26.6% in the Tutong district.  

     The top five most common PIPs based on the 
STOPP criteria were:  

Number of prescribed medications 

Fr
eq

ue
nc

y 

Fig. 1: Distribution of number of drugs prescribed. 

4. first-generation antihistamines, as safer, less toxic 
antihistamines are now widely available (4n), and 

5. proton pump inhibitors (PPIs) for uncomplicated 
peptic ulcer disease or erosive peptic oesophagitis 
at full therapeutic dosage for more than eight 
weeks, as dose reduction or earlier discontinuation 
was indicated (6b).  

     These five categories accounted for 117 of the 206 
identified PIPs (56.8%), with the remaining 89 cases 
corresponding to other STOPP criteria. 

     Across the four districts, the most prevalent PIP 
overall was prolonged use of proton pump inhibitors at 
full therapeutic dosage beyond eight weeks, identified 
in 48 cases (23.3% of all PIPs). The Brunei-Muara dis-
trict had the highest percentage of drugs prescribed 
without evidence-based clinical indications (n=12 out 
of 13, 93%), while the Tutong district had the highest 
proportion of duplicate drug class prescriptions (n=6 
out of 15, 40.0%). The Brunei-Muara district had the 
highest proportion of patients with hyperkalaemia who 
were prescribed ACE inhibitors or angiotensin receptor 
blockers (n=7 out of 16, 43.8%), and patients on pro-
longed proton pump inhibitors which should have dose 
reductions or discontinuation (n=22 out of 48, 45.8%). 
The Belait district had the largest prevalence of first-
generation antihistamine prescribing for older adults 
(n=20 out of 25, 80.0%) 

     Figure 2 shows the variation in prescribing patterns 
for the five most common PIPs across the districts. 

1. any drug prescribed without an evidence-based 
clinical indication (1a),  

2. any duplicate drug class prescription e.g. two con-
current non-steroidal anti-inflammatory drugs 
(NSAIDs), selective serotonin reuptake inhibitors 
(SSRIs), loop diuretics, angiotensin converting 
enzyme (ACE) inhibitors, anticoagulants (1c),  

3. ACE inhibitors or Angiotensin Receptor Blockers 
in patients with hyperkalaemia (2k),  
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Figure 2: Distribution of the five most common PIPs in each district. 

DISCUSSION 

This study provides national baseline data on the preva-
lence of polypharmacy and PIP among older adults 
aged 65 years and above in Brunei Darussalam using 
routinely collected electronic health record data. Nearly 
six in ten older adults were prescribed five or more 
medications from the public healthcare system. Among 
those with polypharmacy, approximately one in five 
had at least one PIP identified using STOPP version 2 
criteria. This identified a burden of complex prescribing 
in older adults and the potential for medication-related 
harm in this population.  

     The prevalence of polypharmacy observed in this 
study was 59.1%, which is comparable to findings from 
international studies, where estimates range between 
40% and 70% among community-dwelling older 
adults.13,14 Differences in reported prevalence across 
studies may reflect variation in healthcare systems, 
population age structures, and access to medications. 
Regardless, the consistently high prevalence across the 
studies suggests that polypharmacy is increasingly 
common with ageing populations and poses a challenge 
for healthcare systems.  

     Among older adults with polypharmacy, 19.5% 
were found to have at least one PIP detected using the 
STOPP criteria. In this study, 56.8% of the PIPs fell 
within five main categories: prescribing PPIs at full 
therapeutic dosage for more than eight weeks for un-
complicated peptic ulcer disease or erosive peptic    

oesophagitis; prescribing medications without an evi-
dence-based clinical indication; duplication of drug 
classes (for example, concurrent use of two NSAIDs, 
SSRIs, loop diuretics, ACE inhibitors or anticoagu-
lants); use of ACE inhibitors or angiotensin receptor 
blockers in patients with hyperkalaemia; and use of first
-generation antihistamines, despite the availability of 
safe alternatives. 

     The prolonged use of PPI at full therapeutic dosage 
for more than eight weeks was the most common PIP 
identified, accounting for 23% of all detected PIPs. Sim-
ilar findings have been reported in other studies, where 
inappropriate long-term PPI use is a frequent PIP in 
older adults in both primary care and hospital set-
tings.15,16 Long-term use of PPIs in older adults has been 
associated with adverse outcomes, including accelerated 
osteoporosis, Clostridium difficile infections and in-
creased healthcare expenditure.17-19 The persistence of 
prolonged PPI use may reflect continuation of therapy 
without regular review, prophylactic prescribing practic-
es, and the perception that PPIs are relatively safe medi-
cations. In the absence of structured deprescribing pro-
cesses, long-term use may continue beyond the recom-
mended duration despite resolution of the initial indica-
tion.18,19 There is evidence to suggest that dose reduc-
tion or cessation of long-term PPI therapy does not re-
sult in significant worsening of dyspepsia symptoms or 
quality of life.20,21 Therefore, withdrawal of PPI with 
monitoring for symptom recurrence, or dose reduction 
where appropriate, is recommended to reduce the preva-

Koh et al. Brunei International Medical Journal. 2026;22:101 

101 



 

 93 

lence of PIPs.19  

     The use of first-generation antihistamines among 
older adults was also identified as a concern in this 
study. These medications are known to cause sedation 
and have anticholinergic effects, which may increase 
the risk of falls in older people.22 Studies from Asian 
countries have also reported that first-generation anti-
histamines contribute significantly to the burden of 
PIP.23,24 In this study, first-generation antihistamines 
accounted for 12% of PIPs, making them the second 
most common category of inappropriate prescribing. 
This pattern was observed more frequently in the Belait 
district, and may warrant targeted feedback and educa-
tion for prescribers. This may be explained by several 
factors: these agents are inexpensive and widely availa-
ble, and their sedative properties may be intentionally 
utilised for symptomatic relief of nocturnal symptoms 
or sleep disturbances. Prescribing inertia and familiarity 
with older medications may also contribute to ongoing 
use, as well as limited awareness of anticholinergic 
effects and risks in older adults.25 Safer, non-sedating 
antihistamines are now increasingly available and 
should be considered as first-line agents, taking into 
account their cost-effectiveness and potential to im-
prove quality of life.25 Thus, where antihistamine thera-
py is required, substitution of first-generation antihista-
mines with safer alternatives should be considered in 
older adults.  

     Another important finding of this study was the 
presence of duplicate drug class prescriptions across all 
districts, which may lead to adverse events and increase 
healthcare costs.19 Thus, improved medication reconcil-
iation practices may play a role in reducing PIP in Bru-
nei.  

Clinical and policy implications: The overall preva-
lence of polypharmacy and PIP identified in this study 
was 59.1% and 19.5% respectively. Given the high 
prevalence of polypharmacy and PIP, healthcare pro-
fessionals should aim to reduce both through targeted 
interventions. This study identified commonly pre-
scribed medications and prescribing patterns that con-
tribute to PIPs and may inform the evaluation or devel-
opment of clinical guidelines to improve prescribing 
practices. 

     Deprescribing interventions using STOPP criteria 
have been shown to reduce the incidence of polyphar-
macy and PIPs among older adults,26 and may be inte-
grated into routine practice to improve patient out-
comes.27 Pharmacist-led interventions, including     
services such as the local Medication Appropriateness 

Review (MAR) in inpatient settings and Medicine Use 
Review (MUR) may assist in identifying and address-
ing PIPs. Further evaluation of the economic impact of 
PIP is also warranted to better understand its cost bur-
den.  

Strengths and limitations: This is the first study to 
assess the prevalence of polypharmacy and PIP among 
older adults in Brunei Darussalam. It provides a com-
prehensive overview of prescribing practices within the 
public healthcare system and offers an opportunity to 
inform future medication optimisation initiatives. The 
study population from Bru-HIMS identified a total of 
22,707 older adults, which is approximately the esti-
mated population aged 65 years and older in Brunei in 
2016 (21,599), which supported representativeness of 
the sampling frame.3 The use of Bru-HIMS also ena-
bled access to comprehensive medication histories, 
laboratory results, vital signs, and prescriber documen-
tation, facilitating efficient data collection.  

     However, this study has several limitations. Only 
public healthcare data were available, and prescribing 
details from private clinics and hospitals could not be 
assessed. The STOPP criteria were applied by six phar-
macists, and some degree of inter-observer variability 
may have occurred. While the STOPP criteria were 
explicit, differences in interpretations may influence 
PIP identification. For example, in this study, low-dose 
aspirin used for secondary prevention of cardiovascular 
disease was not classified as an NSAID when screening 
for PIPs. Fall risk was also not consistently documented 
in medical records, which may further underestimate 
PIPs. It was also not possible to attribute PIPs to specif-
ic medical specialties, as prescriptions may have been 
continued or extended by different prescribers during 
routine reviews.  

     An important limitation is that the data were derived 
from prescribing records in 2016. While prescribing 
practices may have evolved over time, these findings 
remain highly relevant as baseline national data, partic-
ularly in the absence of other published studies in Bru-
nei. It is also plausible that similar prescribing patterns 
persist, although future studies using more recent data 
are needed to confirm trends and evaluate improve-
ments in prescribing practices.  

CONCLUSION 

The study provides baseline national data on the preva-
lence of polypharmacy and PIPs among older adults in 
Brunei. The findings demonstrate a substantial burden 
of complex prescribing, with implications for medica-
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tion safety and healthcare utilisation. Raising awareness 
of polypharmacy and consequences of PIP alongside 
pharmacist-led interventions and structured deprescrib-
ing strategies, may help improve therapeutic outcomes 
for older adults.  

Take Home Message 
 
· Polypharmacy is highly prevalent (59.1%) among older 

adults in Brunei Darussalam. 
 
· One in five older adults with polypharmacy has at least one 

potentially inappropriate prescription. 
 
· Prolonged proton pump inhibitor use beyond the recom-

mended duration and first-generation antihistamines are 
common contributors. 

 
· Structured medication review and deprescribing may im-

prove prescribing safety in older adults. 

Abbreviations 

PIP Potentially inappropriate prescribing  

STOPP Screening Tool of Older Persons’ potentially  
 inappropriate Prescriptions 
 
NSAIDs Non-steroidal anti-inflammatory drugs  

SSRIs Selective serotonin reuptake inhibitors  

ACE Angiotensin converting enzyme 

 

Declarations 

The authors declare no conflicts of interest, and no external funding was 
received for this study. 

 
Ethical Consideration 

Ethical approval was obtained from the Medical and Health Research 
Ethics Committee (MHREC), Ministry of Health, Brunei Darussalam Refer-
ence: MHREC/MOH/2017/4/4(1) 

 

Author Contributions 

Conceptualisation: SECK, MS, LMPM, PSL, SYY, YSY, WSW, SPT, LLC; Meth-
odology: SECK, WSW, SPT, LLC; Software: LLC; Validation: SECK, LLC; For-
mal analysis: SECK, MS, LMPM, PSL, SYY, YSY, SPT, LLC; Investigation: 
SECK, MS, LMPM, PSL, SYY, YSY; Resources: SECK; Data curation: SECK, 
LLC; Writing – Original Draft: SECK, MS, LMPM, PSL, SYY, YSY, SPT, LLC; 
Writing – Review & Editing: SECK, SPT; Visualisation: SECK, SPT; Supervi-
sion: SECK, WSW, SPT, LLC; Project administration: SECK. 

4. Dagli RJ, Sharma A. Polypharmacy: a global risk factor for el-
derly people. J Int Oral Health. 2014;6:i-ii.  

5. Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is 
polypharmacy? A systematic review of definitions. BMC Geriat-
rics. 2017;17:230. doi: 10.1186/s12877-017-0621-2  

6. Rambhade S, Chakarborty A, Shrivastava A, Patil UK, 
Rambhade A. A survey on polypharmacy and use of inappro-
priate medications. Toxicol Int. 2012;19:68-73. doi: 10.4103/0971
-6580.94506 

7. Chang TI, Park H, Kim DW, Jeon EK, Rhee CM, Kalantar-Zadeh 
K, et al. Polypharmacy, hospitalization, and mortality risk: a 
nationwide cohort study. Sci Rep. 2020;10:18964. doi: 10.1038/
s41598-020-75888-8 

8. Moriarty F, Bennett K, Cahir C, Kenny RA, Fahey T. Potentially 
inappropriate prescribing according to STOPP and START and 
adverse outcomes in community-dwelling older people: a 
prospective cohort study. Br J Clin Pharmacol. 2016;82:849–57. 
doi: 10.1111/bcp.12995 

9. Halli-Tierney AD, Scarbrough C, Carroll D. Polypharmacy: eval-
uating risks and deprescribing. Am Fam Physician. 2019;100:32–
8.  

10.Al-Busaidi S, Al-Kharusi A, Al-Hinai M, Al-Zakwani I, Al-Ghafri F, 
Rizvi S, et al. Potentially inappropriate prescribing among el-
derly patients at a primary care clinic in Oman. J Cross Cult 
Gerontol. 2020 1;35(2):209–16. doi: 10.1007/s10823-019-09393-5 

11. Gallagher P, O’Mahony D. STOPP (Screening Tool of Older 
Persons ’ potentially inappropriate Prescriptions): application to 
acutely ill elderly patients and comparison with Beers’ criteria. 
Age Ageing. 2008;37(6):673–9. doi: 10.1093/ageing/afn197 

12.O’Mahony D, O’Sullivan D, Byrne S, O’Connor MN, Ryan C, 
Gallagher P. STOPP/START criteria for potentially inappropriate 
prescribing in older people: version 2. Age Ageing. 2015;44:213
–8. doi: 10.1093/ageing/afu145 

13.Young EH, Pan S, Yap AG, Reveles KR, Bhakta K. Polypharmacy 
prevalence in older adults seen in United States physician offic-
es from 2009 to 2016. PLoS One. 2021;16:e0255642. doi: 
10.1371/journal.pone.0255642 

14.Aljawadi MH, Khoja AT, Alaboud NM, AlEnazi ME, Al-Shammari 
SA, Khoja TA, et al. Prevalence of polypharmacy and factors 
associated with it among Saudi older adults - results from the 
Saudi National Survey for Elderly Health (SNSEH). Saudi Pharm 
J. 2022;30:230–6. doi: 10.1016/j.jsps.2022.01.003 

15.Forgacs I, Loganayagam A. Overprescribing proton pump 
inhibitors. BMJ. 2008;336:2-3. doi: 10.1136/
bmj.39406.449456.BE  

16.Liu Y, Zhu X, Li R, Zhang J, Zhang F. Proton pump inhibitor 
utilisation and potentially inappropriate prescribing analysis: 
insights from a single-centred retrospective study. BMJ Open 
2020;10:e040473. doi: 10.1136/bmjopen-2020-040473  

17. Yang YX, Lewis JD, Epstein S, Metz DC. Long-term proton 
pump inhibitor therapy and risk of hip fracture. JAMA. 
2006;96:2947-53. doi: 10.1001/jama.296.24.2947 

18.Choudhry MN, Soran H, Ziglam HM. Overuse and inappropri-
ate prescribing of proton pump inhibitors in patients with Clos-
tridium difficile-associated disease. QJM. 2008;101:445–8. doi: 
10.1093/qjmed/hcn035 

19.Cahir C, Fahey T, Teeling M, Teljeur C, Feely J, Bennett K. Po-
tentially inappropriate prescribing and cost outcomes for older 
people: a national population study. Br J Clin Pharmacol. 
2010;69:543–52. doi: 10.1111/j.1365-2125.2010.03628.x 

20.Krol N, Wensing M, Haaijer-Ruskamp F, Muris JWM, Numans 
ME, Schattenberg G, et al. Patient-directed strategy to reduce 
prescribing for patients with dyspepsia in general practice: a 
randomized trial. Aliment Pharmacol Ther. 2004;19:917–22. doi: 
10.1111/j.1365-2036.2004.01928.x 

21.De Smet PAGM, Denneboom W, Kramers C, Grol R. A compo-
site screening tool for medication reviews of outpatients: gen-
eral issues with specific examples. Drugs Aging. 2007;24:733-
60. doi: 10.2165/00002512-200724090-00003 

22.Cho H, Myung J, Suh HS, Kang HY. Antihistamine use and the 
risk of injurious falls or fracture in elderly patients: a systematic 
review and meta-analysis. Osteoporos Int. 2018;29:2163–70. 
doi: 10.1007/s00198-018-4564-z 

23.Jang S, Kang HJ, Kim Y, Jang S. Association of potentially inap-
propriate medications and need for long-term care among 
older adults: a matched cohort study. BMC Geriatr. 2022;22
(1):972. doi: 10.1186/s12877-022-03681-5 

24.Al Aqqad SMH, Chen LL, Shafie AA, Hassali MA, Tangiisuran B. 
The use of potentially inappropriate medications and changes 

References 
 
1. Thorell K, Midlöv P, Fastbom J, Halling A. Use of potentially 

inappropriate medication and polypharmacy in older adults: a 
repeated cross-sectional study. BMC Geriatr. 2020;20:73. doi: 
10.1186/s12877-020-1476-5 

2. World Health Organization. Ageing and health [Internet]. Ge-
neva: WHO; 2022 [cited 2026 Jan 20]. Available from: https://
www.who.int/news-room/fact-sheets/detail/ageing-and-health 

3. Department of Economic Planning and Statistics. Population 
statistics [Internet]. Bandar Seri Begawan: DEPS, Ministry of 
Finance and Economy; 2023 [cited 2026 Jan 20]. Available 
from: https://deps.mofe.gov.bn/SitePages/Population.aspx 

Koh et al. Brunei International Medical Journal. 2026;22:103 

103 



 

 95 

in quality of life among older nursing home residents. Clin 
Interv Aging. 2014;9:201–7. doi: 10.2147/CIA.S52356 

25.Recto MT, Gabriel MT, Kulthanan K, Tantilipikorn P, Aw DCW, 
Lee TH, et al. Selecting optimal second-generation antihista-
mines for allergic rhinitis and urticaria in Asia. Clin Mol Allergy. 
2017;15:19. doi: 10.1186/s12948-017-0074-3 

26.Earl TR, Katapodis ND, Schneiderman SR, Shoemaker-Hunt SJ. 
Using deprescribing practices and the Screening Tool of Older 
Persons’ Potentially Inappropriate Prescriptions criteria to 
reduce harm and preventable adverse drug events in older 
adults. J Pat Saf. 2020;16(3S Suppl 1):S23-S35. doi: 10.1097/
PTS.0000000000000747  

27.O’Riordan D, Aubert CE, Walsh KA, Van Dorland A, Rodondi N, 
Du Puy RS, et al. Prevalence of potentially inappropriate pre-
scribing in a subpopulation of older European clinical trial 
participants: a cross-sectional study. BMJ Open. 
2018;8:e019003. doi: 10.1136/bmjopen-2017-019003  

Koh et al. Brunei International Medical Journal. 2026;22:104 

104 


