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Background: Older adults with cognitive impairment are vulnerable to the adverse effects of cumulative use of medications with 
anticholinergic properties. However, existing research on hospitalisation risk in this population remains limited and often lacks focus 
on the specific causes of admission. This study aims to investigate the role of anticholinergic burden and its association with 
hospitalisation risk and reasons for admission among older adults with mild cognitive impairment or dementia.
Methods: This retrospective study included older adults with mild cognitive impairment or dementia attending the memory clinic 
between January to December 2022. Collected data from the electronic medical records includes sociodemographic information, 
comorbidities, cognitive and functional assessment, neuropsychiatric symptoms, and medication history. Anticholinergic burden was 
assessed using the Anticholinergic Cognitive Burden (ACB) score. Cox proportional hazard analysis was performed to assess the 
association between ACB scores and hospitalisation risk. The underlying causes of hospital admissions were compared across the 
different ACB score groups.
Results: A total of 657 older adults were included in the analysis, with a mean age of 80.66 (SD 7.39) years. Anticholinergic 
medication use was seen in 35.5%, with a mean ACB score of 0.8 (SD 1.3). Higher ACB scores were associated with nursing home 
residency, presence of neuropsychiatric symptom, poorer cognitive and physical function, and a greater number of prescribed 
medications compared to those with no anticholinergic burden. Older adults with ACB scores of 1–2 had an increased risk of 
hospitalisation (Hazard Ratio(HR)=1.84,95% CI:1.17–2.90) in univariate analysis, but this association was diminished after adjusting 
for confounders. The most common reasons for hospital admission were pneumonia (5.7%), acute kidney injury (3.8%), delirium 
(2.6%) and falls (2.6%). Notably, individuals hospitalised for serious adverse cardiovascular events or infected pressure ulcers had 
significantly higher ACB scores.
Conclusion: One-third of older adults with mild cognitive impairment or dementia use anticholinergic medications, potentially 
worsening health outcomes. These findings underscore the importance of regular medication review and deprescribing strategies to 
minimise anticholinergic burden in this vulnerable population.
Keywords: anticholinergic burden, mild cognitive impairment, dementia, hospitalisation, admission

Introduction
Dementia and mild cognitive impairment (MCI) impose significant public health challenges, as the progression of the 
disease leads to greater dependency, increased caregiver burden, and escalating healthcare costs.1 Cognitive decline is 
associated with the presence of neuropsychiatric symptoms, such as agitation, hallucinations, and sleep disturbances, 
affecting up to 90% of individuals with dementia.2 The management of neuropsychiatric symptoms is highly challenging. 
In severe cases, healthcare professionals adopt the use of central nervous system active medication such as antipsychotics 
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with anticholinergic properties if nonpharmacologic management is insufficient. Their widespread use raises concerns 
about cumulative anticholinergic burden in individuals with cognitive impairment. Although these medications are 
intended to alleviate symptoms such as agitation or hallucinations, their anticholinergic effects may paradoxically worsen 
cognitive and neuropsychiatric symptoms by further impairing the cholinergic pathway.3 This unintended consequence 
underscores the importance of evaluating anticholinergic burden in this vulnerable population.

The use of anticholinergic medication is prevalent among older adults with MCI or dementia, with rates ranging from 
44.7% to 68.0% in the memory clinic populations.4,5 A recent report by Cross et al highlighted that older adults with 
dementia residing in nursing homes across Asia Pacific and European countries are often prescribed strong antic
holinergic medication with a high anticholinergic burden.6 Frail individuals with cognitive impairment were commonly 
prescribed antipsychotics and antidepressants.

Anticholinergic burden, the cumulative effect of taking multiple medications with anticholinergic properties, has been 
associated with worsening cognitive decline, impaired physical performance, prolonged hospitalisation, and increased 
mortality in older adults with dementia.7 The EPIC Norfolk longitudinal study has shown that high anticholinergic 
burden is linked to elevated risk of cardiovascular disease and stroke in community-dwelling older adults.8,9 However, 
only a few studies have explored this risk in cognitively impaired populations.

Anticholinergic burden has also been associated with increased rates of delirium and falls, both of which are common 
reasons for hospital admission. Hospitalisation presents substantial risk for older adults with dementia, including 
dehydration, malnutrition, hospital-acquired infections, and worsening of neuropsychiatric symptoms, which can com
plicate clinical care.10 Furthermore, older adults with dementia tend to be discharged from the hospital with a higher 
anticholinergic burden compared to their admission.11 Although anticholinergic use has been associated with negative 
health outcomes, the extent to which ACB contributes to hospitalisation risk remains unclear, especially when accounting 
for potential confounders such as multimorbidity, frailty, and functional impairment. A deeper understanding of this 
association can guide deprescribing efforts and ultimately reduce preventable hospitalisations in this vulnerable 
population.

Prescribing anticholinergic medication in older adults is considered potentially inappropriate, with assessment tools 
such as the Screening Tool of Older Person’s Prescriptions and the American Geriatric Society Beers Criteria recom
mending avoidance or deprescribing of these medications, particularly in those with cognitively impairment.12,13 Despite 
these recommendations, inappropriate prescribing remains widespread. In the Asia Pacific region, especially Southeast 
Asia, several systemic barriers such as limited awareness, insufficient geriatric training, and fragmented dementia care 
infrastructure contribute to suboptimal prescribing practices.14,15 To our knowledge, there are currently no standardized 
deprescribing interventions targeting anticholinergic medications in Southeast Asia, including Malaysia, for cognitively 
impaired older adults. In contrast, several international initiatives provide structured deprescribing guidance, including 
the NSW Therapeutic Advisory Group deprescribing tools and Primary Health Tasmania deprescribing resources.16 

These gaps underscore the urgent need for locally relevant data to guide safer prescribing practices, support the 
development of region-specific guidelines, and improve dementia care across the region.

This study aims to explore the anticholinergic burden in older adults with MCI or dementia and its association with 
the risk of hospitalisation and reasons for admission. The primary outcome is to determine whether higher anticholinergic 
burden increases the risk of hospitalisation, while the secondary outcome examines the relationship between antic
holinergic burden with specific causes of admission. By elucidating these associations, this study contributes to the 
growing body of evidence on medication safety in older adults with MCI or dementia and highlights the need for 
strategies to minimize inappropriate prescribing and reduce hospital admissions related to anticholinergic burden.

Methodology
Study Design, Setting, and Population
This retrospective cohort study reviewed electronic medical records (EMR) of older adults who attended the memory 
clinic at a tertiary hospital between 01-01-2022 and 31-12-2022. The first outpatient visit to the memory clinic during this 
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period was designated as the index visit, during which data collection was conducted. Subsequently, older adults who met 
the inclusion criteria were prospectively monitored for hospitalisation records until 23-07-2023.

The memory clinic is a specialised clinic led by geriatricians, which receives referrals for assessing and treating 
cognitive impairment in older adults. The diagnosis of MCI and dementia was made by geriatricians based on the fifth 
edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) criteria for minor and major neurocog
nitive disorders. The study included consecutive older adults aged 60 years and above with MCI or dementia who 
attended the memory clinic. Exclusion criteria included older adults with pseudodementia, those who do not have 
a formal diagnosis of dementia, and those who do not have any prescribed medications.

This study adhered to the guidelines and regulations outlined by the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) framework and the principles of the Declaration of Helsinki. The study received 
ethical approval from the University Malaya Medical Research Ethics Committee (MREC), MREC ID No: 
202346–12342. A waiver of informed consent was granted by the committee as the study involved retrospective review 
of routinely collected data from electronic medical records, with all data anonymised prior to analysis to ensure 
confidentiality.

Data Collection
The EMR of all eligible older adults were examined to obtain information on sociodemographic details including age, 
ethnicity, and residential status. Clinical details of comorbidities such as diabetes mellitus, ischaemic heart disease, chronic 
lung disease, chronic kidney disease, stroke, and malignancy were reported based on physician-diagnosed conditions. These 
comorbid conditions were chosen based on the prevalence of premature mortality among older adults in Malaysia.17

The functional status of older adults was identified using the Katz Barthel index, measuring independence in daily 
activities including personal hygiene, dressing, toileting, transferring, continence, and eating. Scores range from 0 to 12, 
with higher scores indicating greater independence.18 Lawton’s Instrumental Activities of Daily Living were used to 
assess independent living skills covering eight domains of function: using the telephone, shopping, preparing meals, 
housekeeping, laundry, using transportation, and managing medications and finances.19 The score ranges from 0, 
indicating low function and dependency, to 16, indicating high function and independence.

Cognitive Assessment
The severity of cognitive impairment was documented based on Mini Mental State Examination (MMSE) score. The 
different subtypes of dementia were not recorded as the study aims to analyse the risk of anticholinergic burden with all- 
cause dementia.

Neuropsychiatric Symptoms
The presence of neuropsychiatric symptoms was assessed based on the clinical observation and caregiver-reported 
symptoms such as the presence of delusion, hallucination, agitation, irritability, anxiety, depression, disinhibition, apathy, 
sleep disruption, and motor disturbances, as documented in the electronic medical records. A symptom was counted as 
present if it was recorded in the EMR during the index visit, when data were collected. Each symptom was considered as 
occurring once per visit, regardless of the number of times it was mentioned in the EMR. Neuropsychiatric symptoms of 
dementia frequently occur together and may have similar aetiology. Hence, examining groups of symptoms rather than 
individual symptoms has been suggested by the European Alzheimer’s Disease Consortium to target effective interven
tional strategies for groups of symptoms. In this study, neuropsychiatric symptoms were categorised into three clusters 
for analysis: hyperactivity symptoms (disinhibition, irritability, agitation, and anger), psychosis symptoms (hallucina
tions, apprehension, elation/euphoria, delusions, and emotional distress), and physical behaviour symptoms (appetite and 
eating irregularities, apathy, aberrant motor behaviour, sleep, and night-time behaviour disturbances).20

Medication History
Medication history was collected from the hospital’s electronic prescription records, which include the dose, frequency, 
and duration of each medication prescribed by the physician following the index clinic visit. Temporary medications 
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(prescribed for less than 2 weeks) for acute conditions, traditional medicine, and over-the-counter (OTC) medications 
were excluded from the analysis. Traditional medicine was excluded due to its diverse range of herbal remedies and 
variable formulations. OTC medications were excluded primarily because they are often inconsistently documented in 
the EMR, as they are typically self-administered without healthcare supervision. Additionally, OTC medications are 
usually intended for short-term symptom relief, which may not be accurately reflected in medical records.

Anticholinergic Burden
The cumulative anticholinergic burden was determined using the Anticholinergic Cognitive Burden (ACB) Scale. Each 
medication was evaluated for anticholinergic activity, with a score of 0 for no anticholinergic effects, 1 for possible 
action, and 2 or 3 for definite anticholinergic effects.21 The total score per patient was calculated, and higher ACB scores 
indicated greater anticholinergic exposure. The participants were classified into three groups according to their ACB 
score: 0 (no anticholinergic burden), 1–2 (low anticholinergic burden), and ≥3 (high anticholinergic burden) for the 
analysis.

Outcome Measure
Hospitalisation data were collected by reviewing the EMR for inpatient admissions occurring between January 2022 and 
23rd July 2023. The first hospital admission following the index visit was recorded, and reasons for hospitalisation were 
classified according to the International Classification of Diseases, 10th Revision (ICD-10). To ensure clinical relevance, 
only hospitalisation causes with 4 or more cases were included in the analysis.

Sample Size
The sample size calculation for this study was performed using the OpenEpi software, which determined that a minimum 
of 384 older adults was required, with a confidence level of 95% and a margin of error set at 5%. To account for an 
attrition rate of 10% due to potential incomplete or missing medication history from the electronic medical records, 
a total of 422 participants would be required for the study.

Statistical Analysis
Data were analysed using the SPSS Statistical Package for Social Science (SPSS) version 22.0 (IBMTM, USA). 
Descriptive statistics were reported, with parametric data expressed as mean with standard deviation (SD) and non- 
parametric continuous data as median with inter-quartile ranges (IQR). Categorical data were presented as frequencies 
with percentages in parentheses and compared using the chi-squared test. The Kruskal–Wallis test was used to compare 
the differences between ACB scores of 0, 1–2, and ≥3. Cox regression analysis was performed to examine the association 
between ACB scores and the risk of hospitalisation. The association between ACB score groups and reasons for 
hospitalisation was analysed using the chi-square test. A probability value of less than 0.05 was considered statistically 
significant.

Results
A total of 692 older adults attended the memory clinic between January and December 2022. Of these, 657 were included in 
the analysis of anticholinergic burden (Figure 1). Among those included, 577 (87.8%) were diagnosed with dementia and 80 
(12.2%) had MCI. The mean age of all older adults was 80.66 (SD 7.39) years, and the majority were living in their own 
homes (Table 1). The median number of prescribed medications was 6 (IQR 4–8), with a mean ACB score of 0.8 (SD 1.3). 
ACB scores of 0, 1–2, and ≥ 3 were observed in 424 (64.5%), 114 (17.4%), and 119 (18.1%) older adults, respectively. Those 
with higher ACB scores were more likely to be nursing home residents, had a higher percentage of neuropsychiatric 
symptoms, lower MMSE scores, and lower functional status compared to those with an ACB score of 0. Ethnicity, the 
presence of chronic lung disease, and the number of prescribed medications varied across ACB score groups.

The medications contributing to the ACB burden were primarily quetiapine (12.7%), followed by prednisolone, 
loratadine, and metoprolol (each contributing 3.7%), and frusemide (3.4%), as shown in Table 2. The study 
identified 93 older adults (14.2%) with a co-prescription of a cholinesterase inhibitor and an anticholinergic 
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medication. The predominant combinations were donepezil and quetiapine (21.9%), followed by rivastigmine and 
quetiapine (17.7%).

Hospitalisation was documented in 114 older adults (17.4%) over a median follow-up period of 43 (IQR 32–55) weeks. 
The median time to hospitalisation from the index clinic visit was 22 (IQR 12–29) weeks. Unadjusted Cox regression 

Figure 1 Study flow chart.

Table 1 Baseline Characteristics of Older Adults According to the Anticholinergic Burden Score Groups

Variables Total 
N=657

ACB=0 
n=424 (64.5)

ACB 1–2 
n=114 (17.4)

ACB ≥3 
n=119 (18.1)

p-value

Age, mean (SD) 80.66 (7.39) 80.32 (7.46) 81.42 (7.13) 81.11 (7.35) 0.28
Ethnicity

Chinese 417 (63.5) 281 (66.3) 68 (59.6) 68 (57.1) 0.01
Malay 109 (16.6) 71 (16.7) 15 (13.2) 23 (19.3)
Indian 113 (17.2) 63 (14.9) 23 (20.2) 27 (22.7)

Others 18 (2.7) 4 (2.1) 8 (7.0) 1 (0.8)

Gender
Men 277 (42.2) 172 (40.6) 50 (43.9) 55 (46.2) 0.50

Women 380 (57.8) 252 (59.4) 54 (56.1) 64 (53.8)

Residence
Home 564 (85.8) 386 (91) 91 (79.8) 87 (73.1) <0.01
Nursing Home 145 (22.1) 38 (9.0) 23 (20.3) 32 (26.9)

(Continued)
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Table 1 (Continued). 

Variables Total 
N=657

ACB=0 
n=424 (64.5)

ACB 1–2 
n=114 (17.4)

ACB ≥3 
n=119 (18.1)

p-value

Comorbidities

Diabetes Mellitus 226 (34.4) 140 (33) 49 (43) 37 (31.1) 0.10
Ischaemic heart disease 117 (17.8) 71 (16.7) 28 (24.6) 18 (15.1) 0.11

Chronic lung disease 53 (8.1) 27 (6.4) 15 (13.2) 11 (9.2) 0.05

Chronic kidney disease 82 (12.5) 44 (10.4) 21 (18.4) 17 (14.3) 0.06
Stroke 94 (14.3) 54 (12.7) 17 (14.9) 23 (19.3) 0.19

Malignancy 25 (3.8) 20 (4.7) 4 (3.5) 1 (0.8) 0.15

Neuropsychiatric symptoms cluster
Hyperactivity 145 (22.1) 52 (12.3) 28 (24.6) 65 (54.6) <0.01
Physical behaviour 241 (36.7) 125 (29.5) 41 (36) 75 (63) <0.01
Psychosis 166 (25.3) 78 (18.4) 28 (24.6) 60 (50.4) <0.01

MMSE (median, IQR) 17 (9–23) 18 (10–23) 17 (12–23) 12.5 (2–20) <0.01
Lawton IADL (median, IQR) 3 (0–8) 5 (1–9) 2 (0–7) 1 (0–3) <0.01
Katz Barthel Index (median, IQR) 11 (7–12) 11 (8–12) 10 (6–12) 8 (3–11) <0.01
Number of prescribed medications (median, IQR) 6 (4–8) 5 (3–7) 8 (5.75–9.25) 6 (4–8) <0.01

Note: Bold indicates statistically significant differences (p < 0.05). 
Abbreviations: SD, standard deviation; IQR, interquartile range; MMSE, Mini Mental State Examination; IADL, Instrumental Activities of Daily Living 
scale.

Table 2 List of Medications and 
Percentage of Usage within Each 
Anticholinergic Cognitive Burden 
Groups

ACB Score 1 n (%)
Alprazolam 5 (0.7%)

Atenolol 13 (2.0%)

Bisacodyl 20 (3.1%)
Cetirizine 21 (3.2%)

Colchicine 4 (0.6%)

Furosemide 22 (3.4%)
Hydrocortisone 7 (1.0%)

Isosorbide 5 (0.7%)

Metoprolol 24 (3.7%)
Morphine 6 (0.9%)

Loratadine 24 (3.7%)

Prednisolone 24 (3.7%)
Risperidone 14 (2.2%)

Theophylline 1 (0.1%)

ACB Score 2
Carbamazepine 3 (0.4%)

ACB Score 3

Chlorphenamine 3 (0.4%)
Chlorpromazine 3 (0.4%)

Olanzapine 10 (1.5%)

Trihexyphenidyl 1 (0.1%)
Quetiapine 83 (12.7%)
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identified anticholinergic exposure, men, nursing home residents, stroke, ischaemic heart disease, dependency in activities of 
daily living, and number of prescribed medications as factors associated with the risk of hospitalisation. ACB scores of 1–2 
were associated with an increased risk of hospitalisation (Hazard Ratio= 1.84, 95% CI:1.17–2.90, p = 0.01) compared to 
those with an ACB score of 0 in the univariate Cox-regression analysis (Table 3). However, this association was attenuation 
and was no longer significant after adjusting for ischaemic heart disease, dependency in activities of daily living, and the 
number of prescribed medications. Those with an ACB score of ≥3 showed no association with hospitalisation risk.

The hospitalisation causes stratified by ACB score groups are presented in Table 4. The most frequently 
reported reasons for admission were pneumonia (5.7%), acute kidney injury (3.8%), delirium (2.6%) and falls 
(2.6%). Fragility fractures were documented in nine older adults, involving the hip (n=5), wrist (n=2), pubic rami 
(n=1), clavicle (n=1) and vertebrae (n=1). Serious cardiovascular events, comprising myocardial infarction, stroke, 
heart failure, or cardiac arrhythmia, demonstrated a significant increasing trend with higher ACB scores. Infected 
pressure ulcers (3 in sacrum and 1 at the greater trochanter) were more frequently observed in older adults with 
ACB score ≥3. Mortality was reported in four hospitalised older adults during the study period.

Table 3 Cox Proportional Hazard Analysis Between 
Hospitalisation and Anticholinergic Cognitive Burden Groups

ACB Score 0 ACB Score 1–2 
HR (95% CI)

ACB Score ≥3 
HR (95% CI)

Unadjusted Reference 1.84 (1.17–2.90) 1.51 (0.95–2.38)

Model 1* Reference 1.65 (1.03–2.63) 1.32 (0.82–2.13)
Model 2** Reference 1.53 (0.95–2.46) 1.34 (0.84–2.16)

Model 3*** Reference 1.12 (0.67–1.87) 1.10 (0.67–1.81)

Notes: *Adjusted for gender, residence, stroke. **Adjusted for gender, residence, 
stroke, ischaemic heart disease. ***Adjusted for gender, residence, stroke, ischaemic 
heart disease, number of prescribed medications and Lawton instrumental activities 
of daily living. Bold indicates statistically significant differences (p < 0.05).

Table 4 Association Between ACB Score Groups and Reasons for Hospitalisation

Variables Total ACB=0 ACB 1–2 ACB ≥3 p-value

Serious cardiovascular events# 27 (4.1) 12 (2.8) 6 (5.3) 9 (7.6) 0.05

Myocardial infarction 10 (1.5) 5 (1.2) 1 (0.9) 4 (3.4) 0.22
Stroke 9 (1.4) 4 (0.9) 2 (1.8) 3 (2.5) 0.39

Heart failure 8 (1.2) 2 (0.5) 3 (2.6) 3 (2.5) 0.05

Cardiac arrhythmia 4 (0.6) 1 (0.2) 1 (0.9) 2 (1.7) 0.19
Pneumonia 37 (5.7) 22 (5.2) 6 (5.7) 9 (7.4) 0.64

Acute kidney injury 25 (3.8) 16 (3.8) 6 (5.3) 3 (2.5) 0.44

Delirium 17 (2.6) 12 (2.8) 4 (3.5) 1 (0.9) 0.33
Urinary Tract Infection 13 (2.0) 9 (2.1) 3 (2.6) 1 (0.8) 0.47

Falls 17 (2.6) 11 (2.6) 5 (4.4) 1 (0.8) 0.18

Fragility fracture 9 (1.4) 6 (1.4) 2 (1.8) 1 (0.8) 0.78
Septic shock 6 (0.9) 2 (0.5) 2 (1.8) 2 (1.7) 0.26

Infected pressure ulcer 4 (0.6) 0 (0) 1 (0.9) 3 (2.5) 0.01

Urolithiasis 4 (0.6) 2 (0.5) 1 (0.9) 1 (0.8) 0.80
Death 4 (0.6) 2 (0.5) 0 (0) 2 (1.7) 0.23

Length of stay (median, IQR) 7 (4–11) 7 (3–11) 6 (2–10) 6.5 (4–13) 0.98

Note: #Composite of myocardial infarction, heart failure, stroke or cardiac arrhythmia.
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Discussion
In this study, approximately one-third of older adults with MCI or dementia were prescribed anticholinergic medications, 
with more than half of them receiving medication with ACB score of ≥3. Those with higher ACB scores often exhibited 
characteristics associated with frailty, such as residing in nursing homes, experiencing more neuropsychiatric symptoms, 
and having poorer cognitive and functional status. Although high anticholinergic burden was not independently 
associated with overall hospitalisation risk after adjustment for confounders, this attenuation suggests that ACB may 
serve as a surrogate marker for frailty or complex health needs, rather than a direct contributor to hospitalisation risk. 
Nevertheless, those hospitalised for serious adverse cardiovascular events or infected pressure ulcer had significantly 
higher ACB scores indicating the potential role of anticholinergic burden in precipitating specific adverse outcomes in 
this population.

The medications contributing to anticholinergic burden in older adults with MCI or dementia differs from commu
nity-dwelling older adults, possibly due to frequent use of psychotropic medications to manage neuropsychiatric 
symptoms. In this study, quetiapine was one of the main contributors to ACB. Emerging hypothesis suggest that high 
ACB may impair the cholinergic pathway, potentially worsening psychotic symptoms.22 Previous studies by Jaidi et al, 
showed that reducing anticholinergic burden was associated with a significantly reduction in neuropsychiatric 
symptoms.23,24 However, there is a lack of subsequent research to support this association, and a Cochrane review in 
2022 highlighted the absence of interventional studies that specifically assessed neuropsychiatric symptoms as an 
outcome.2 This represents a research gap that remains unaddressed, and high-quality studies are needed to investigate 
this association.

Our study found no significant association between high ACB and hospitalisation, but those who were hospitalised for 
serious cardiovascular events or infected pressure ulcer were significantly associated with higher ACB scores. In large 
population-based national registry records of older adults from Denmark and Taiwan, anticholinergic burden was 
associated with an increased risk of major adverse cardiovascular events (MACE), with a greater burden linked to 
a higher risk in a dose-response pattern.25,26 This aligns with previous findings suggesting that anticholinergic medica
tions may contribute to cardiovascular instability through pro-arrhythmic and pro-ischemic effects, tachycardia, and 
orthostatic hypotension, all of which can increase the risk of ischemic stroke and mortality.9 Additionally, sedation and 
reduced mobility due to anticholinergic use may increase the risk of pressure ulceration. In a study of hip fracture 
patients, one-fifth of whom had underlying dementia, found an association between anticholinergic use and polyphar
macy, with the occurrence of pressure ulcers.27

Structured medication reviews and deprescribing strategies are crucial to reducing unnecessary medication burden, 
especially in individuals with cognitive impairment. However, systematic reviews of randomised controlled trials have 
shown mixed results, likely due to heterogeneity in intervention design, short follow-up durations and frequency, and 
insufficient training provided to interventional staff.28 Deprescribing anticholinergic medication can be challenging in the 
geriatric population. Barriers include clinician and caregiver hesitancy due to concerns about withdrawal effects, 
especially for psychoactive medication, lack of ownership for medications prescribed by other physicians, and limited 
consultation time. Medication such as analgesics, antihistamines and proton-pump inhibitor are more successfully 
deprescribed compared to antipsychotics or antidepressants.29 A multidisciplinary team approach to address the complex 
needs of the older adult population is necessary, and pharmacists play a key role in offering expert guidance and support 
to ensure safe medication usage. A systematic review by Nguyen et al highlighted the effectiveness of pharmacist-led 
interventions through medication reconciliation, reviews, and adherence support in reducing anticholinergic burden.30 

Interventions involving medication reviews, coupled with dementia education and training for care home staff on the 
management of neuropsychiatric symptoms, have demonstrated success in reducing or discontinuing antipsychotic use. 
This suggests that enhancing education, multidisciplinary collaboration and implementing clinical guidelines may further 
support individualised deprescribing and improve patient outcomes.

This study is one of the few conducted in Southeast Asia to examine the relationship between anticholinergic burden and 
both the risk and causes of hospitalisation in a large sample of older adults with MCI or dementia. With the rising prevalence 
of dementia in the Asia-Pacific region, understanding medication burden is critical to support the development of national 
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policies for safe prescribing and improving dementia care. However, this study has several limitations. Firstly, the ACB scale 
used to quantify exposure has not been regularly updated to include newer medications, potentially underestimating the true 
burden. Nonetheless, it remains one of the most widely adopted and validated tool, allowing for comparison across studies.31 

Secondly, the retrospective design of our study relied on electronic prescription records, which may have missed non- 
prescribed medications, and the lack of adherence data could have affected the accuracy of the findings. Thirdly, as this was 
an observational study, it cannot establish causality. Future studies should include interviews on medication use and 
adherence to provide a more accurate and up-to-date assessment of anticholinergic exposure.

Conclusion
Anticholinergic burden is observed in one-third of older adults with MCI or dementia in our setting. While no overall 
association with hospitalisation was found, higher ACB scores were linked to an increased risk of cardiovascular events 
and infected pressure ulcers among those who were hospitalised. Future research is needed to assess the long-term impact 
of anticholinergic burden. Pharmacist-led interventions, including medication reviews and dementia care education, may 
support successful deprescribing efforts and help reduce anticholinergic burden.
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