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INTRODUCTION

Polypharmacy is common in people living with dementia (PLWD) due to their 
accumulated comorbidities.¹ Anticholinergic burden (ACB) describes the 
cumulative effect of taking multiple anticholinergic medications or medication 
with a strong  anticholinergic effect. Many commonly prescribed medications 
have inadvertent anticholinergic effects, and are inappropriately prescribed in 
nearly 40% of PLWD.³ PLWD, especially Alzheimer's disease, are particularly 
vulnerable to these effects and at higher risk of adverse outcomes. Frailty is also 
commonplace in this population, further increasing the risk of adverse reactions 
and hospital admissions. Previous research on ACB and other areas of well-being 
such as quality of life (QoL), functional independence, and increased 
neuropsychiatric symptoms are understudied in this vulnerable population and 
have mixed results. We investigated prescribing patterns and ACB in a cohort of 
community-dwelling older adults living with dementia and aimed to explore the 
longitudinal effect of ACB on cognition, mood, and quality of life.

Hypotheses
● There is a high rate of ACB medication prescription in community-dwelling 

PLWD.
● Anticholinergic medication prescription is different depending on sex and 

age
● Patients on ACB medications have greater decline in cognitive, functional, 

and neuropsychiatric measures over time, compared with patients on no 
ACB medications.

METHODS

Participants were 87 (39 female) community-dwelling PLWD, recruited for the UK 
DRI CR&T ‘Minder’ study, a remote dementia care monitoring platform. 

Design Cross-sectional between-subjects design and longitudinal within-subjects 
designs were used.

Materials Anticholinergic burden (ACB) was determined using the GABS scale, 
which assigns an ACB score (0-3) to medications based on estimated 
anticholinergic effect of each medication4. This score was rated the highest for 
overall quality in a recent meta-analysis of commonly used ACB scores5. A 
GABS>2 was considered clinically significant, according to Boustani et al's 
recommendations4,6.
Polypharmacy was defined as being on  5-9 different regular medications, whilst 
hyperpolypharmacy was defined as being on >10 medications.

DEMQoL measured self-reported quality of life (QoL); DEMQoL-Proxy measured 
perceived quality of life; ADAS-Cog measured cognition; NPI measured 
neuropsychiatric symptoms; BADL measured functional independence.
Procedure Each participant was assigned a GABS score based on the 
cumuluative ACB score of their medication on their Electronic Care Summary, 
generated by their GP. Questionnaires were completed at baseline, three months, 
six months or one year intervals, in-person or online. The change in score over six-
months was calculated by subtracting their baseline score from their subsequent 
questionnaire scores.  We analysed change in score only for those 
questionnaires where we had data from >20 patients, which was the NPI (20 
patients) and BADL (25 patients).

RESULTS

Community dwelling PLWD had high polypharmacy & high anticholinergic burden 
Participants were prescribed 1 and 22 medications (median = 7). Polypharmacy was present in 
39 participants (44.8%) and hyperpolypharmacy in 24 (27.6%) (Fig.1).
63 participants (72.4%) were taking at least one anticholinergic medication. GABS scores 
ranged from 0 to 8, where 28.7% of participants had GABS>2. There was a positive association 
between the GABS  and the number of medications prescribed, rs(87) = 0.68, p < .001, where 
higher GABS was associated with total number of medications prescribed.

The most prescribed  medications  were Lansoprazole (18.3%), Mirtazapine (12.6%), Codeine 
(12.6%), Levodopa (11.5%) and Furosemide (10.3%). The most prescribed medication with the 
maximal GABS score was Amitriptyline (8%). 10 patients (11.5%) were taking medication with 
the max ACB score (Fig. 2).

The majority of patients were on both anticholinergic medication and a cholinesterase 
inhibitor 71.4% (n = 35) of those on cholinesterase inhibitors were also taking medication with 
anticholinergic properties, and 32.7% (n = 16) had GABS>2.

FIGURE 1: Graph showing the prevalence of polypharmacy and 
anticholinergic medication in the population. The bars 
represent the total number of medications taken by each 
participant. The dark blue section of the bars indicate the 
number of medications which have a GABS score of greater 
than zero. 

GABS score was higher in male and younger 
patients
Age had a moderate negative correlation with 
GABS score, rs(87) = -.22, p = .04. Men had 
higher ACB than women (males (mean (m) = 
2.4, sd = 2.1, median = 2) vs. females (m = 
1.5, sd = 1.9, median = 1), U = 703, z = -2.04, p 
= .04, r = -0.22.
GABS was not associated with baseline 
symptom measures There was no 
association between GABS and cognition, 
neuropsychiatric symptoms, functional 
independence and QoL.
Patients on no anticholinergic medication 
had more symptom decline Patients with 
GABS=0 (i.e. taking no medications with ACB) 
had an increase in NPI (m = 12.7, sd = 13.3), 
indicating worse neuropsychiatric symptoms, 
whilst those with GABS>0 did not (m = -.7, sd 
= 12.9), t(18) = 2.27, p = .04 (Fig. 3). People 
on GABS=0 had an increase in BADL score (m 
= 11.6, sd = 14.7), indicating decline in 
functional independence, whilst those with 
GABS>0 did not (m = -10.4, sd = 13.7);  t(23) = 
-3.8, p = .001 (Fig. 4). 

FIGURE 3: The boxplot shows the change in the NPI score of the no-
GABS score and GABS score groups over six months. The boxplots 
represent the interquartile range, where the line in the middle represents 
the median. The cross represents the mean. The lines extending outside 
the box represent the variance. 

FIGURE 4: The boxplot shows the change in BADL score of the no-
GABS score and GABS score groups over six-months. The 
boxplots represent the interquartile range, where the line in the 
middle represents the median. The cross represents the mean. 
The lines extending outside the box represent the variance.

FIGURE 2: Word cloud where the size of the word indicates how 
many people were prescribed the medication. Larger words indicate 
higher frequency of prescription in the population.

CONCLUSION

Community-dwelling PLWD are a particularly 
vulnerable population. A majority of patients were 
taking both cholinesterase inhibitors and 
anticholinergic medications, and 28.7% had a 
clinically significant GABS score, suggesting 
room for improvement in prescribing habits for 
this cohort. The finding that patients with no ACB 
had greater decline, compared to those on ACB 
medications, was surprising. However, older 
participants had lower ACB scores, which 
suggests that this decline may simply reflect 
greater natural decline in this cohort. ACB being 
low in older patients suggests that some person-
centered prescribing is being carried out.  
Community prescribers should consider regular 
medication reviews with PLWD and those 
involved in their care to ensure medications are 
prescribed safely and appropriately. When 
prescribing, cognitive, neuropsychiatric, 
functional factors and quality of life should all be 
considered.
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