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ABSTRACT

Background: People with intellectual disability are frequently exposed to medication with anticholinergic activity. In the gen-
eral population, the long-term exposure to anticholinergics has been associated with declines in both physical and cognitive
function. This study aimed to examine anticholinergic exposure longitudinally in a cohort of older adults with intellectual disa-
bility (aged 40years or over).

Method: The study examined individuals with intellectual disability aged 40 and over, who participated at two time points
(Waves 1 and 4), 10years apart, in the Intellectual Disability Supplement to the Irish Longitudinal Study on Ageing (IDS-TILDA).
The Anticholinergic Cognitive Burden (ACB) scale was used to quantify anticholinergic exposure. Logistic regression analysis
was employed to examine the adverse outcomes reported at time point 2 in relation to ACB scores at time point 1. Models were
adjusted for age, gender, level of intellectual disability, residence, epilepsy and polypharmacy.

Results: The study included 487 participants who provided medication data at both time points. Anticholinergic exposure re-
mained consistent over the studied period, with approximately 30% having no exposure, 40% having mild exposure (ACB=1-4)
and 30% having high exposure (ACB = 5+). Antipsychotic medications contributed the most to the total score at both time points
(Wave 1=35%, Wave 4=37%), with other anticholinergics, antiepileptics and antidepressant medications contributing 10%-16%
each. Mild and high ACB scores at time point 1 were significantly associated with a higher risk of falls (odds ratio [OR] =1.86,
95% CI: 1.03-3.38) and mental health conditions (ACB 1-4; OR=6.60, 95% CI: 3.69-11.77; ACB 5+, OR=17.38, 95% CI: 8.97-
33.61) and lower OR for reporting dementia/Alzheimer's disease (ACB 1-4; OR =0.39, 95% CI: 0.15-0.97; ACB 5+; OR=0.21, 95%
CI: 0.07-0.64).
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Conclusion: Older adults with intellectual disability are exposed to high anticholinergic burden at the two time points, 10years

apart. Being exposed to anticholinergics at Wave 1 is significantly associated with a higher risk of falls and reporting mental
health conditions at Wave 4. A review of antipsychotic prescribing practice is urgently needed to reduce the anticholinergic expo-
sure and its adverse outcomes among older adults with intellectual disability.

1 | Introduction

People with intellectual disability have greater multimorbid-
ity, starting at an earlier age, with poorer health outcomes
compared with the general population (Cooper et al. 2015;
Glover et al. 2017; Kinnear et al. 2018). This early morbidity
and mortality are potentially preventable because up to 37%
of all deaths among people with intellectual disability were
classified as amenable to health care intervention (Hosking
et al. 2016). Diseases of the circulatory system, including isch-
aemic heart diseases, hypertensive diseases and cerebrovascu-
lar diseases, were the leading classified cause of death among
adults with intellectual disabilities in England, accounting for
14.0% of all deaths in 2022 (Leder 2022).

People with intellectual disability are considered among ‘the
most medicated groups in society’ and they are exposed to
excessive polypharmacy (>10 medication), with a rate six
times higher than the general population (Peklar et al. 2017;
O'Dwyer et al. 2018). The term ‘inappropriate polyphar-
macy’ is defined as the prescribing of multiple medications
inappropriately or when the intended benefit of the medica-
tion is not realized (Tsang et al. 2024). Additionally, they are
exposed to high anticholinergic burden compared with the
general population (Ward et al. 2021; O'Dwyer et al. 2016;
O’'Connell et al. 2018). Anticholinergic Burden has been stud-
ied previously at a cross-sectional level in older adults with
intellectual disability in Ireland and high exposure was as-
sociated with adverse effects including constipation, daytime
dozing and higher dependency level (O'Dwyer et al. 2016;
O’'Connell et al. 2018). However, a recent scoping review did
not identify any studies that examined the adverse effects
associated with the long-term exposure to high anticholin-
ergic burden among older adults with intellectual disability
(Al Shuhaimi et al. 2022). In the older population long-term
use of anticholinergics has been associated with a decline
in physical function (Wouters et al. 2020; Han et al. 2008;
Brombo et al. 2018), cognitive function (Cai et al. 2013;
Jamsen et al. 2017; Wouters et al. 2020; Han et al. 2008;
Brombo et al. 2018) and a higher risk of dementia (Gray
et al. 2015).

This cohort study aims to examine anticholinergic exposure
longitudinally in a cohort of older adults with intellectual dis-
ability (aged 40years or over). The study objectives were the
following: (i) examine the anticholinergic exposure of peo-
ple who took part in Wave 1 (2009/2010) and remained for
10years in the study at Wave 4 (2019/2020), (ii) identify the
most frequently reported medicines and therapeutic classes of
medicines contributing to anticholinergic exposure at the two
time points and (iii) investigate the 10-year outcomes of anti-
cholinergic exposure.

2 | Methods
2.1 | Study Design

The Intellectual Disability Supplement to the Irish Longitudinal
Study on Ageing (IDS-TILDA) is a nationally representative
longitudinal study of older adults with intellectual disability
aged 40 or over in Ireland. IDS-TILDA has collected five waves
of data between 2009 and 2023. Intervals between the waves
were 2-3years: Wave 1 (2009/2010), Wave 2 (2013/2014), Wave 3
(2016/2017), Wave 4 (2019/2020) and Wave 5 (2022/2023).

An easy-to-read information booklet was provided at each wave,
and self-consent was obtained from those who were able to do
so (McCarron et al. 2011). For those who lacked the capacity to
consent themselves, a consent declaration was in place from the
Health Research Consent Declaration Committee (HRCDC),
meaning the consent of an individual was not required to ob-
tain or use their personal data. This is legally allowed in Ireland.
However, in addition to this, IDS-TILDA obtained assent from
a proxy (a family member or a guardian who knew the partici-
pant well) before proceeding with data collection. Consent was
reaffirmed at the interviews and appointments for health mea-
surements (i.e., at each stage of data collection) in all waves.
Further details on study design and sampling criteria have been
described previously (McCarron et al. 2011).

2.2 | Ethics Statement

Ethical approval was granted, and details were removed for
anonymization.

2.3 | Study Cohort

Data used is Wave 1 (2009/2010) and Wave 4 (2019/2020). Wave 1
is considered the baseline, and Wave 4 the follow-up time point,
10years apart. The sample study flowchart isillustrated in Figure 1.

2.4 | Medication Data Collection

Medication data were provided by participants or their proxies
as part of the Pre-interview Questionnaire (PIQ) (McCarron
et al. 2011). This was reviewed and confirmed at the face-to-
face computer-assisted personal interview (CAPI) at each wave.
Medication information gathered included details of medication
regularly taken or, if needed, prescribed or over the counter. All
medicines were classified based on the Anatomical Therapeutic
Chemical (ATC) code system (WHO) (WHO Collaborating
Centre for Drug Statistics Methodology 2025).
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The Disability St to The
Irish Longitudinal Study on Ageing (IDS-
TILDA)

People with Intellectual Disability aged > 40

Wave 1 (2009-2010)
n=753
> Withdrawals, n = 75;
Deaths, n =172

Wave 4 (2019-2020)
n=739
Continuing participants, n = 506;
New participants, n = 233

Missing medication data
> wave 1,n=17; Wave 4, n = 20

Cross-sectional Analysis: All those Longitudinal Cohort Sample: Those
who provided medication data at Wave from wave 1 who provided medication
1(n =736) and at Wave 4 (n = 719) data at Wave 1 and Wave 4, n = 487

FIGURE1 | Flowchart of the study sample.

2.5 | Anticholinergic Burden Quantification

Anticholinergic burden was quantified using the
Anticholinergic Cognitive Burden (ACB) scale, developed
previously with input from academics and experts (O'Dwyer
et al. 2016; O'Connell et al. 2020). The scale had been used in
previous waves in IDS-TILDA. For this study, the list of anti-
cholinergic medications and their ACB scores was reviewed
and updated by the research team, including an academic who
was involved in the development of the original scale (IM)
(Appendix S1). In the ACB scale, medications are assigned
scores of 0-3 based on their affinity to muscarinic receptors,
their ability to cross the blood-brain barrier, and cause delir-
ium and cognitive decline. An ACB score of zero indicates no
anticholinergic activity; possible anticholinergics are scored
with ACB=1. Those with definite anticholinergic activity are
assigned a score of 2 or 3.

Cumulative anticholinergic burden was calculated by sum-
ming the total ACB scores of all medications reported.
Participants were classified into three groups: (i) ACB score
of 0 indicating no anticholinergic exposure, (ii) ACB 1-4 con-
sidered as mild anticholinergic exposure and (iii) ACB 5+ for
high anticholinergic exposure. This categorization had been
used previously within IDS-TILDA (O'Dwyer et al. 2016)
because ACB score of 5+ is significantly associated with a
decline in Mini-Mental State Examination (MMSE) score at
2years (Fox et al. 2011).

ACB scales were calculated for each participant at Waves 1 and
4 to examine change in the ACB exposure at two different time
points 10years apart, confirming that participants continued
to be exposed to anticholinergics over the examined period.
The outcomes from the full Wave 4 cohort were compared
with previous results obtained from the full cohort in Wave 1
(O'Dwyer 2015).

2.6 | Measured and Reported Physical
and Cognitive Outcomes

Outcomes: constipation, falls, Barthel Index, edentulous, mental
health conditions, and dementia or Alzheimer's disease in both
waves. The Barthel Index is a scoring measure with a range from
0 to 20 for activities of daily living, including feeding, transfer,
using stairs, dressing, grooming, bathing, toileting, bladder con-
tinence and bowel continence. Mental health conditions include
hallucinations, anxiety, depression, emotional problems, schizo-
phrenia, psychosis, mood swings, manic depression or post-
traumatic stress disorder. Details of the questions used to gather
data in Wave 4 are provided in Appendix S2.

2.7 | Covariates

Demographic covariates: age categories (40-49; 50-64;
65+ years), sex (male; female), type of residence (family/inde-
pendent; community group home; residential care). A com-
munity group home provides a communal environment with
dedicated staff supporting individuals with intellectual dis-
ability in a small group setting. Residential care settings are
supported, service-provided residences in campus-based living
arrangements or where > 10 people share a single living unit.

Health-related covariates: level of intellectual disability (mild,
moderate, severe/profound), ability to walk 100 yards (no/some
difficulty; a lot of difficulty/cannot do at all), epilepsy (yes/no),
multimorbidity (the presence of two or more chronic conditions),
chronic constipation (yes/no), falls (yes/no), mental health con-
dition (yes/no), dementia/Alzheimer's disease (yes/no), Barthel
Index (mild dependence/total independence or moderate/se-
vere/total dependence) and dentate or edentulous, in addition
to medication-related variables: multiple laxatives use (none/1
laxative/2+ laxatives), multiple antipsychotic use (yes/no) and
non-ACB medication polypharmacy (yes/no). Polypharmacy
was defined as the concurrent use of five or more medications.
Polypharmacy included prescribed and over-the-counter (OTC)
medications and excluded supplements and herbal medicines.
Non-ACB medication polypharmacy variable was created by
exclusion of anticholinergic medication taken by participants
because the anticholinergic medication was counted and quan-
tified as part of the anticholinergic burden score.

2.8 | Statistical Analysis

Median and interquartile ranges were reported for discrete data
as the data was not normally distributed. Descriptive analysis is
presented as the proportion of the total sample (1, %). McNemar's
test was used to test differences in proportions between the lon-
gitudinal cohort sample (Waves 1 and 4) for dichotomous vari-
ables, while the McNemar-Bowker test was used for variables
with three or more categories. A Holm-Bonferroni correction
was used to control type 1 error (false positive results), and sta-
tistical significance was set as 0.025 (0.05/2 comparison), and
for variables with three sub-categories and p-value of 0.017 for
variables with three comparisons (0.05/3).
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Multivariate logistic regression was used to examine the longi-
tudinal association between ACB scores at Wave 1 (predictor or
independent variable) and the physical and cognitive outcomes
reported at Wave 4 (outcomes or dependent variable) in the lon-
gitudinal cohort sample. Each outcome was examined in separate
models, and all models were adjusted for demographic covariates:
age, sex, type of residence and level of intellectual disability. The
models were also adjusted for epilepsy because of its high prev-
alence and frequent use of anti-epileptic medication, which has
a major impact on the level of anticholinergic exposure and the
associated outcomes such as falls and constipation. In addition,
the models were adjusted for polypharmacy status, excluding anti-
cholinergic medication. Odds ratios (ORs), 95% confidence interval
(CI) for the likelihood of adverse outcomes in those with higher
ACB categories compared with ACB burden of 0 and p-values were
reported for all models. p-values <0.05 were statistically signifi-
cant. Data analysis was performed using IBM SPSS Version 28.0.

2.9 | Demographic Characteristics

Demographic characteristics of the longitudinal cohort sample
and the change in participants’ health status at the two time points
are illustrated in Table 1. As the same cohort was observed at two
time points, people had aged over the 10years and therefore no
one was aged 40-49years by the time of Wave 4. The proportion
of people living in a community group home increased by 9% with
a reduction in participants living in a residential care setting and
with family or independently of 6.2% and 2.8%, respectively. Sex
and level of intellectual disability are time-independent factors.

Participants reported a significant increase in constipation, lax-
ative use and being edentulous while ageing.

For medication use, n=450 (92.4%) had an anticholinergic ex-
posure at the two time points, and more details are provided in
Appendix S3.

3 | Results

3.1 | Comparison on Contribution of Medication
Therapeutic Classes to Total ACB Score of the Whole
Cohort in Waves 1 and 4

Analysis of the contribution of medication therapeutic classes
to total ACB scores was conducted based on participants who
had provided medication data and had anticholinergic exposure
(ACB score=1+).

Antipsychotic medication made the greatest contribution to the
total score at the two time points (Wave 1=35%, Wave 4=37%),
with other anticholinergics, antiepileptic and antidepressant
medications contributing 10%-16% each (Figure 2).

The prevalence of anticholinergic medication use fell from 16%
to 12% between the two time points. Additionally, there was a
slight reduction in the usage of anxiolytics by 1.3%.

The top four most reported medicines were in the same order at
both time points (Table 2). Carbamazepine (ACB =2) was most

frequently reported, with 22.2%-24.3% by those with anticholin-
ergic exposure at the two time points, followed by risperidone
(21%), olanzapine (17.4%-19.3%) and biperiden (11.0%-16.2%).
Procyclidine, citalopram and paroxetine have been replaced by
cetirizine, mirtazapine and hyoscine (scopolamine score 3). The
use of diazepam, chlorpromazine and haloperidol had reduced
by almost 7%, 6% and 2%, respectively. The use of escitalopram,
quetiapine and furosemide had increased by around 2%-3%.

3.2 | Longitudinal Analysis of Outcomes
Associated With ACB

Multivariate logistic regression analysis examined the longitudi-
nal association between the ACB scores at Wave 1 and reported
health-related outcomes at Wave 4 (n =487) (Table 3). Each out-
come was examined in a separate model, and all models were ad-
justed for age, sex, level of intellectual disability, residence and
epilepsy at Wave 4 to address the participants' status at that time
and adjusted for Wave 1 polypharmacy (excluding medication
with anticholinergic activity) to avoid over-adjustment, given
the high correlation between the ACB score and polypharmacy
when anticholinergic medications were included (Spearman's
rho 0.524).

There was a significant association between ACB exposure at
Wave 1 and reporting falls, mental health conditions, and de-
mentia or Alzheimer's disease at Wave 4, adjusting for all other
factors in the model. Detailed results of the models and covari-
ates included are presented in Appendix S4.

3.2.1 | Falls

Participants with an ACB score of 5 or more at Wave 1 were al-
most twice as likely to report falls at Wave 4 (OR =1.86, 95% CI
of 1.03-3.38, p-value 0.04) compared with those with an ACB of
0, adjusting for all other factors in the model.

3.2.2 | Mental Health Condition

Participants with mild and high ACB scores at Wave 1 were six
times and 17 times more likely to report a mental health con-
dition at Wave 4, respectively, compared with those with ACB
0 (ACB 1-4; OR=6.60, 95% CI 3.69-11.77, p-value <0.001; ACB
5+, OR=17.38, 95% CI 8.97-33.61, p-value < 0.001), adjusting for
all other factors in the model. Additionally, participants with
epilepsy were less likely to report a mental health condition
(OR=0.57, 95% CI 0.35-0.93), adjusting for all other factors in
the model (Table 3 and Appendix S4).

3.2.3 | Dementia, Alzheimer’s Disease or Taking
Anti-Dementia Medicines (N06D)

Mild and high ACB at the baseline (Wave 1) were less likely
to report dementia or Alzheimer's disease or taking anti-
dementia medication at the follow-up time point (Wave 4)
(ACB 1-4; OR=0.39, 95% CI 0.15-0.97, p-value 0.042; ACB
5+; OR=0.21, 95% CI 0.07-0.64, p-value 0.006) compared

4
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TABLE1 | Demographic characteristics of the longitudinal cohort sample at Waves 1 and 4 (n=487).

Differences in
Wave 1, N (%), (n=487) Wave 4, N (%), (n=487) proportions (p-value)

Age (years)
40-49 212 (43.5) — —
50-64 222 (45.6) 313 (64.3) <0.001
65+ 53(10.9) 174 (35.7)

Sex
Male 213 (43.7) 213 (43.7) NA
Female 274 (56.3) 274 (56.3)

Residence
Independent/family 74 (15.2) 60 (12.4) <0.001
Community group home 185 (38.0) 227 (47.0)
Residential care 228 (46.8) 196 (40.6)
Missing n=0 n=4

Level of intellectual disability

Mild 108 (24.1) 108 (24.1) NA
Moderate 207 (46.1) 207 (46.1)
Severe/profound 134 (29.8) 134 (29.8)
Missing n=38 n=38
Walking 100 yards
No/some difficulty 422 (86.8) 338 (73.2) <0.001
A lot of difficulty/cannot do at all 64 (13.2) 124 (26.8)
Missing n=1 n=25
Epilepsy
No 331 (68.4) 323 (66.3) 0.09
Yes 153 (31.6) 164 (33.7)
Missing n=3 n=0

Chronic constipation

No 405 (83.2) 248 (51.3) <0.001
Yes 82(16.8) 235(48.7)
Missing n=0 n=4

Falls
No 349 (72.1) 332(68.9) 0.239
Yes 135 (27.9) 150 (31.1)
Missing n=3 n=>5

Mental health condition

No 227 (48.4) 231 (47.4) 0.586
Yes 242 (51.6) 256 (52.6)
Missing n=18 n=0
(Continues)
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TABLE1 | (Continued)

Wave 1, N (%), (n=487)

Differences in

Wave 4, N (%), (n=487) proportions (p-value)

Dementia and Alzheimer's disease

No 470 (96.5)

Yes 17 (3.5)

Missing n=0
Barthel Index

Mild dependence/total independence 155 (31.8)

Moderate/severe/total dependence 321 (65.9)

Missing n=11
Dentate/edentulous

Dentate 387 (79.8)

Edentulous 98 (20.2)

Missing n=2
Multiple laxative use

Non 316 (64.9)

1 laxative 91 (18.7)

2+ laxatives 80 (16.4)
Multiple antipsychotic use

Non 265 (54.4)

1 antipsychotic 163 (33.5)

2+ antipsychotics 59 (12.1)
Non-ACB medication polypharmacy

No 318 (65.3)

Yes 169 (34.7)
ACB exposure

No exposure (ACB=0) 146 (30.0)

Moderate exposure (total ACB 193 (39.6)

score=1-4)

High exposure (total ACB score =5+) 148 (30.4)

456 (93.6) 0.038
31(6.4)
n=0
87 (18.6) <0.001
380 (81.4)
n=20
354 (72.8) <0.001
132 (27.2)
n=1
248 (50.9) <0.001
139 (28.5)
100 (20.5)

273 (56.1) 0.112
168 (34.5)
46 (9.4)
224 (46.0) <0.001

263 (54.0)

139 (28.5) 0.115
219 (45.0)

129 (26.5)

Note: p-value derived from McNemar's and McNemar-Bowker test. Holm-Bonferroni correction applied, and all significant p-values are in bold.

with those with an ACB score of 0, controlling for all factors
included in the model.

There was no association between ACB exposure and Barthel
Index, constipation, laxative use and edentulous (see Appendix S4).

4 | Discussion

To the best of our knowledge, this study is the first longitudi-
nal cohort study examining anticholinergic exposure in older
adults with intellectual disability at two time points 10years
apart. Most participants were exposed to anticholinergics at
both time points (450 out of 487). Only 37 participants stopped

being exposed at some time between the two waves (Table 1 and
Appendix S3).

There was a reduction by 3.5% in the number of participants
who were exposed to a high ACB score. This reduction could
be due to a change in prescribing guidance related to combin-
ing anticholinergics with antipsychotics to avoid possible ex-
trapyramidal side effects, as this study identified a reduction
of 4.3% in anticholinergic medication prescribing, although
there was an increase of 1.5% in antipsychotic prescribing be-
tween the two waves. Specifically, procyclidine (which is an
anticholinergic agent) scored 9th on the most frequently pre-
scribed medicines, with 7% at Wave 1, but it was not reported
within the list at Wave 4 (Table 2). Furthermore, the frequency
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of prescribing biperiden (also an anticholinergic agent) was
reduced by 5.3%. While the top four anticholinergic medi-
cines remained the same at both time points (carbamazepine,
risperidone, olanzapine and biperiden), there was a notable
decrease in some older antipsychotics; e.g., chlorpromazine
use reduced from 13.4% to 7.6% in Wave 4.

Wave 2 of this study found that one-third of participants who
were taking antipsychotics for behaviours that challenge were
taking anticholinergic medication such as biperiden (O'Dwyer
et al. 2019). In these cases, the anticholinergic agent was most
likely prescribed to manage extrapyramidal side effects due
to the long-term use of antipsychotics (O'Dwyer et al. 2016).

Medication Classes Contribution to the Total
Anticholinergic Exposure in Wave 1 and Wave 4
Respiratory [
Anxiolytic [
Cardiac Agent
Urological
Antihistamine
Gastrointestinal
Antidepressant
Antiepileptic

Other Anticholinergics

Antipsychotic

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

EWave 1 5 EMWave 4 %

FIGURE 2 | Medication classes contributing to the total anticholin-
ergic score in Wave 1 (n=523) and Wave 4 (n =499) in percentage (%).

Therefore, individuals might be exposed to anticholinergics to
manage antipsychotic adverse effects, which were likely pre-
scribed to manage behaviours that challenge at a certain time
and never reviewed or assessed for appropriateness of continued
use. Research is needed to explore the indication of anticholin-
ergic medication in this population, as anticholinergics are used
effectively to control the symptoms of Parkinson's disease in
some cases.

In this study, the prevalence of polypharmacy of non-
anticholinergic medication increased from 34.7% to 54.0%, poten-
tially due to ageing-related health conditions (IDS-TILDA 2017).
The results of this study confirmed that there was a significant in-
crease in the prevalence of constipation, laxative use, dependency
level in activities of daily living, edentulousness, and dementia/
Alzheimer's disease or usage of anti-dementia agents. That could
explain the increase in the use of non-anticholinergic medications,
asagents are commonly prescribed to control ageing-related health
conditions such as laxatives, cataract treatment, anti-osteoporotic
medicines and anti-dementia medicines.

This study found that antipsychotic medication was the class
of medication that contributed most to the total ACB scores
in the studied cohort, and the most frequently reported an-
tipsychotics included olanzapine, chlorpromazine, quetiapine
and risperidone. Although the use of antipsychotics remained
high, there was a reduction in reporting of typical antipsy-
chotics, for instance, haloperidol (1.8%) and chlorpromazine
(5.3%). The overuse of antipsychotics among people with
intellectual disability is an established finding (Advokat
et al. 2000) and it has been reported that antipsychotic use
and polypharmacy have a negative impact on gait in people
with intellectual disability (Maas et al. 2020). Furthermore,

TABLE 2 | Frequently reported medicines with anticholinergic activity at Wave 1 (n =523) and Wave 4 (n=499).

No. Wave 1 (n=523) ACB score n (%) Wave 4 (n=499) ACB score n (%)

1 Carbamazepine 2 127 (24.3%) Carbamazepine 2 111 (22.2%)
2 Risperidone 1 112 (21.4%) Risperidone 1 106 (21.2%)
3 Olanzapine 3 101 (19.3%) Olanzapine 3 87 (17.4%)
4 Biperiden 3 85 (16.2%) Biperiden 3 55(11.0%)
5 Diazepam 1 82 (15.7%) Escitalopram 1 48 (9.6%)
6 Chlorpromazine 3 70 (13.4%) Loperamide 1 45(9.0%)
7 Loperamide 1 56 (10.7%) Diazepam 1 44 (8.8%)
8 Haloperidol 1 44 (8.4%) Quetiapine 3 41 (8.2%)
9 Procyclidine 3 37 (7.1%) Chlorpromazine 3 38 (7.6%)
10 Escitalopram 1 35(6.7%) Haloperidol 1 33(6.6%)
11 Ipratropium 1 31 (5.9%) Cetirizine 1 33(6.6%)
12 Quetiapine 3 27 (5.1%) Furosemide 1 33(6.6%)
13 Citalopram 1 25 (4.8%) Ipratropium 1 28 (5.6%)
14 Paroxetine 3 25 (4.8%) Mirtazapine 1 25 (5.0%)
15 Furosemide 1 23 (4.3%) Scopolamine 3 24 (4.8%)
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TABLE 3 | Multivariate logistic regression model of health-related outcomes reported at Wave 4, associated with ACB scores (1-4) (5+) at Wave 1.

Anticholinergic exposure at the baseline (Wave 1) (n=487)

Outcomes reported at the follow-up (Wave 4)

OD, 99% CI, p-value

ACB=1-4 (n=193) ACB=5+ (n=148)

OD, 99% CI, p-value

Falls

Mental health conditions

Dementia or Alzheimer's disease OR N06D
Barthel Index

Constipation

Laxative use

Edentulous

6.60 (3.69, 11.77), <0.001
0.39 (0.15, 0.97), 0.042

1.51 (0.86, 2.64), 0.15 1.86 (1.03, 3.38), 0.04
17.38 (8.97, 33.61), <0.001
0.21 (0.07, 0.64), 0.006
0.95(0.48, 1.86), 0.88 0.87 (0.37,2.01), 0.74
1.09 (0.65, 1.85), 0.73 1.05 (0.60, 1.85), 0.86
1.18 (0.68, 2.02), 0.55 1.42(0.79, 2.53), 0.24

0.81 (0.44, 1.48), 0.49 1.24 (0.67, 2.30), 0.49

Note: Reference category: ACB=0 (n=146). Significant p-value is <0.05, and all significant values are in bold. The model was adjusted for Wave 4 age, sex, level of
intellectual disability, residence, epilepsy and Wave 1 polypharmacy status excluding anticholinergic medications.

two studies conducted in Sweden and the United Kingdom
reported that older adults with intellectual disability might
be prescribed antipsychotics without a psychiatric diagnosis
(Axmon et al. 2019; Sheehan et al. 2015). However, due to less
evidence on the safety and efficacy of using antipsychotics for
controlling behaviours that challenge, the National Institute
for Health and Care Excellence (NICE) guidelines state that
antipsychotics should only be used to control behaviours that
challenge if psychological and other interventions were not ef-
fective within an agreed timeframe (NICE 2015).

Both anticholinergics and psychotropics cause constipation as
an adverse effect. A previous study found that constipation can
cause pain and distress in people with intellectual disabilities
who are unable to communicate their symptoms (Christensen
et al. 2009; Robertson et al. 2018). This is often misattributed
to challenging behaviour and treated accordingly (O'Dwyer
et al. 2019). Behavioural disorders and pain have been found
to be more prevalent in older people with intellectual disability
compared with younger age (Rousseau et al. 2019). Additionally,
the presence of pain has been associated with an increased
incidence of behaviours that challenge (Walsh et al. 2011).
Furthermore, there is growing evidence of an association be-
tween pain and self-injurious behaviour in people with intel-
lectual disability (Carr and Owen-Deschryver 2007; Huisman
et al. 2018; Oliver and Richards 2010). However, a previous study
conducted in IDS-TILDA did not find an association between
constipation or pain and challenging behaviours. The study sug-
gested the need for further investigation in this area (O'Dwyer
et al. 2019).

A previous cross-sectional study conducted based on Wave 1
data did not find a cross-sectional association between high
ACB scores and falls, but it was significantly associated with
daytime drowsiness (O'Dwyer et al. 2016). This longitudinal
analysis established a significant association between high ACB
score at Wave 1 and reporting falls at Wave 4, having adjusted
for all other factors. This reflects findings of eight studies re-
porting association between ACB and risk of falls among older
adults in the general population, as reported by a systematic re-
view (Stewart et al. 2021).

There was a significant association between reporting non-
anticholinergic polypharmacy at baseline (Wave 1) and hav-
ing constipation, laxative use and higher dependency levels at
Wave 4 (Appendix S4). Consequently, further care is required
for those on polypharmacy. It is necessary to complete frequent
medication reviews, including anticholinergic medications, and
to develop a review tool tailored based on the characteristics of
this population. A newly developed tool (Optimizing Pharmaco-
Therapy and Improving Medication for Ageing with Intellectual
Disability, OPTIMA-ID) is currently being investigated for its
utility in this population (O'Connell et al. 2024).

High ACB scores at Wave 1 were significantly associated with
lower OR to report dementia/Alzheimer's disease or the use of
anti-dementia medication at Wave 4. In contrast to the results
of a systematic review conducted by Zheng et al. among the
general population, which also identified a dose-dependent re-
lationship between ACB exposure and risk of dementia (Zheng
et al. 2021). However, in the current study, only a small sample
size (n=29) reported dementia/Alzheimer's disease or taking
anti-dementia agents (N06D), and only half of these individu-
als reported ACB exposure. Furthermore, the wide CI (95% CI:
[0.15,0.97], [0.07, 0.64]) indicates limited certainty on the effect,
and further investigation is needed. Additionally, the diagnosis
of dementia in people with intellectual disability is difficult due
to the existing cognitive impairment associated with the intel-
lectual disability conditions and limited access to screening ser-
vices (IDS-TILDA 2023).

The incidence of dementia is higher in people with intellectual
disability compared with the general older population, partic-
ularly among people with Down syndrome. Due to triplication
of chromosome 21 in Down syndrome, they develop the neuro-
pathology of Alzheimer's disease by age 40 (IDS-TILDA 2017).
In this longitudinal cohort, 74 out of 487 participants were re-
ported to have Down syndrome, and 19 of them had a diagnosis
of dementia, Alzheimer's disease or were taking anti-dementia
medication. According to the Wave 5 report in IDS-TILDA,
42.7% of those with Down syndrome who had no recorded diag-
nosis of dementia had never undergone a dementia assessment,
which may contribute to the underreporting of dementia in this
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population (IDS-TILDA 2023). Since 2020 (after Wave 4), de-
mentia screening has increased following the establishment of
the National Intellectual Disability Memory Service, which pro-
vides memory screening and assessment for all individuals with
intellectual disabilities in Ireland (IDS-TILDA 2023).

Therefore, a larger sample size would be needed to investigate
the relationship between the ACB and dementia/Alzheimer's
disease in older adults with intellectual disability. Further in-
vestigation is needed to observe the prevalence of ACB exposure
among participants with Down syndrome and those with intel-
lectual disability from other aetiologies. High ACB scores could
explain the high prevalence of dementia among participants
with Down syndrome, and further care should be taken among
this vulnerable group.

4.1 | Impact on Practice

The study highlights the need to evaluate the prescribing guid-
ance of antipsychotics, particularly antipsychotics with definite
anticholinergic activity (ACB score 3, such as olanzapine, chlor-
promazine, quetiapine) for older adults with intellectual disabil-
ity. In addition, frequent medication review is essential for older
adults with intellectual disability, the majority of whom experi-
ence polypharmacy to investigate the possibility of deprescrib-
ing anticholinergic and non-anticholinergic medications.

4.2 | Strengths and Limitations

This is the first longitudinal study to examine the association be-
tween anticholinergic use and reported outcomes after 10years
among older adults with intellectual disability. The study exam-
ined the cohort with a sufficient follow-up period between the
two time points (Waves 1 and 4), allowing for the examination
of adverse effects having been exposed to ACB 10years previ-
ously. Additionally, the study used a large, randomly selected
population-representative sample size that participated at the
two time points to generalize the findings of the study to older
adults with intellectual disability in Ireland. Well-trained field
researchers in IDS-TILDA resulted in 97% of the participants
providing medication data at both time points. The accuracy of
medication data was confirmed through a review of medication
data provided by the patient/proxy by the field researchers at
the CAPI. Furthermore, at Wave 4, the participant was asked to
confirm or dispute health conditions reported previously, which
improved the accuracy of the gathered data. Another strength
is that the ACB score has been used to quantify anticholinergic
burden, ensuring findings are robust and applicable to clinical
practice. The list of anticholinergic medications was reviewed
and updated prior to the study to ensure its validity. The study
determined the ACB scores at both waves to examine the ex-
posure over the studied two time points. IDS-TILDA gathered
large datasets at each wave, ensuring this study could measure
associations of factors and outcomes with ACB scores.

As a limitation, the study explored the measured and reported
adverse effects at Wave 4; however, further possible adverse
effects should be examined in future research, such as frailty,
cognitive impairment and daytime dozing. Further analysis is

needed to include medication taken at Waves 2 and 3, which are
3years apart. Complex longitudinal models, such as generalized
estimating equations, could be used to capture the population's
average responses over time. Alternatively, generalized linear
mixed models could model individual responses over time using
random effects, allowing inclusion of all participants, even those
who did not complete all waves.

In conclusion, older adults with intellectual disability are ex-
posed to high anticholinergic burden, often for long periods of
time. Antipsychotic medications are the class most frequently
contributing to the high anticholinergic burden among this
population, followed by anticholinergic medications. Mild and
high ACB scores at Wave 1 were significantly associated with
a higher risk of falls and the presence of a mental health con-
dition in older adults with intellectual disability after 10years.
Antipsychotic and anticholinergic medication reviews are
highly needed for this vulnerable population to reduce the risk
of avoidable anticholinergic adverse effects and to enhance qual-
ity of life.
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