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Results: In total, 808 patients with complete data were included in the present analy-

sis (intervention group = 374, control group = 434). At baseline, 132 (16.8%) patients

had at least one anticholinergic prescription. After 2 years, approximately one-third of

these patients no longer received drugs with anticholinergic effects. There were no

significant differences between the intervention and control groups, with 67.6% and

72.1%, respectively, continuing to take drugs with anticholinergic effects (P = 0.57).

Patients reported anticholinergic symptoms more frequently when taking any medica-

tion (5.0% vs 33.8%), and even more so when taking drugs with anticholinergic effects

(56.1%). Deprescribing of all drugs with anticholinergic effects was non-significantly

higher in patients who reported at least one anticholinergic symptom compared to

patients without any anticholinergic symptoms (58.6% vs 54.1%).

Conclusion: The medication optimisation intervention did not entail significant differ-

ences in anticholinergic deprescribing between the groups.

K E YWORD S

anticholinergic drugs, dementia, deprescribing, lifestyle intervention, randomized controlled
study

1 | INTRODUCTION

In older patients with polymedication, the risk of adverse effects is high

and age- or disease-related clinical deterioration might be worsened by

side effects of drugs.1,2 To mitigate risk and avoid potentially harmful

treatments, (inter)national lists of potentially inappropriate medications

(PIM) for older patients have been developed.3 PIMs also include drugs

with anticholinergic (side) effects. A study of people aged 75-90 years

found that up to three out of four were taking anticholinergic medica-

tion regularly.4 In addition, up to 70% of patients with a high anticho-

linergic burden reported typical side effects such as dry mouth,

constipation, near vision problems and urinary problems.5,6 Moreover,

use of drugs with anticholinergic effects has been associated with

long-term central effects such as cognitive impairment and delirium,4

and may be a risk factor for the development of dementia.5–8

It is estimated that in up to 60% of patients taking at least one

drug with anticholinergic effects, this medication could generally be

discontinued or switched to another drug.9 Despite awareness of the

risks associated with such medications and the availability of alterna-

tive treatments, deprescribing, ie, the planned, gradual withdrawal of

drugs, including drugs with anticholinergic effects, remains a challenge

due to its time-consuming and complex nature.10,11 Often, the imme-

diate subjective benefit to the patient is small and may be offset by

unpleasant withdrawal symptoms.11 On the other hand, a drug listed

as a PIM could be assessed as actually appropriate in individual cases,

considering short-term effects on a patient's wellbeing, previous expe-

rience with other drugs in the patient and the unavailability of more

suitable alternatives. A number of studies have shown that an individ-

ualized assessment of the benefits and risks for the patient, compre-

hensive patient information about deprescribing procedures and

ongoing motivation during the process facilitate successful and sus-

tained implementation of deprescribing.11,12

However, there is limited understanding of the effectiveness of

deprescribing drugs with anticholinergic effects and the extent to

which deprescribing strategies are prioritized over other interventions

to improve care for older patients,13–16 therefore there is a need to

identify additional facilitators and barriers impeding deprescribing

What is already known about this subject?

• Drugs with anticholinergic effects are associated with

cognitive decline and adverse effects, especially in older

patients.

• Deprescribing such drugs may improve cognitive func-

tion, but there is limited evidence on effective strategies

for deprescribing, particularly in the context of other

intervention strategies.

What this study adds

• This study examined the extent to which deprescribing

drugs with anticholinergic effects is prioritized in the con-

text of other potentially beneficial interventions to

improve care for older patients at risk of cognitive

decline.

• Counselling on drugs with anticholinergic effects as part

of the multimodal intervention in the randomized, con-

trolled AgeWell.de study did not lead to higher rates of

deprescribing of such drugs by general physicians.
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approaches. This study focuses on the area of deprescribing drugs

with anticholinergic effects in older patients in primary care outpa-

tient settings. The aim of the present analysis was to assess the

effectiveness of counselling on drug risks as part of a multimodal

intervention to prevent cognitive decline, and to examine under which

circumstances general practitioners (GPs) have implemented recom-

mendations to reduce prescribing of drugs with anticholinergic

effects, as provided in the AgeWell.de study.

2 | METHODS

The data for the present analysis were collected as part of the Age-

Well.de study, a multicentre, cluster-randomized, controlled, multi-

component intervention study conducted between June 2018 and

January 2022 in 123 general practices in Germany.17 AgeWell.de

aimed to evaluate the effectiveness of a multicomponent intervention

programme to prevent or delay cognitive decline in older general prac-

tice patients at an increased risk of dementia and was conducted over

a 2-year follow-up period.17,18 The study included participants aged

between 60 and 77 years, living at home, with an increased risk of

developing dementia (CAIDE Dementia Risk Score ≥9).17 The recruit-

ment of the patients took place in the local general practices. GPs

were blinded to their group allocation. The main exclusion criteria

were pre-existing conditions that might prevent active participation in

the study, pre-existing or baseline-diagnosed dementia, as well as

severe communication impairments. The multicomponent interven-

tion programme included nutritional counselling, tasks to increase

physical and social activity, cognitive training, additional support in

case of experiences such as grief, loss and depressive symptoms, man-

agement of cardiovascular risk factors, and medication optimization.

Participants in the control practices received regular care from their

GP as well as general health advice at the baseline interview.

2.1 | Medication optimization

For the intervention component medication optimization, patient data

and medication records were screened for various medication risks.

Study nurses from the respective study centres collected patient and

medication data in face-to-face visits (in both groups) at the beginning

of the study (t0) and after two years (t2). The screening on medications

risks was performed at the Heidelberg site and included algorithm-

based checking for contraindications due to renal impairment or drug-

drug interactions, potentially missing medications (according to

selected START-STOPP criteria19,20), problems with medication ther-

apy management17 and drugs with anticholinergic effects. To this end,

the screening was performed according to the Heidelberg Anticholin-

ergic Drug List.21 In intervention practices, the results of the medica-

tion assessment as well as individual recommendations were

communicated after the baseline assessment (t0) in a structured letter

written in Heidelberg and transferred to the GPs by the study nurses.

The letters included an additional form for the GP to complete and

return if at least one recommendation was given. This form asked

them to indicate whether the recommendations on drug therapy were

considered helpful and to explain if and why certain recommendations

were or were not implemented by the GP. To maintain the blinding,

control practices also received a letter stating that no medication risks

were found. For ethical reasons, potential contraindications in the

patients' medication were still transmitted. After 24 months (t2), ie,

the end of the AgeWell.de study, patient data and medication records

were screened again for medication risks using the same methods.

The Heidelberg Anticholinergic Drug List contains 75 active sub-

stances, of which 39 are classified as strong (eg, clozapine) and 46 as

weak (eg, quetiapine) anticholinergics.21 The list has been developed

considering drugs on the German pharmaceutical market and includes

only drugs with convincing evidence for potentially relevant anticho-

linergic effects in humans. In brief, the listed drugs had to be systemi-

cally active, able to cross the blood-brain barrier and their

anticholinergic activity had to be confirmed by evaluation of the

mechanism of action (binding to muscarinic receptors), determination

of serum anticholinergic activity [SAA] and/or reported typical anti-

cholinergic effects. In addition to the identification and classification

of drugs with anticholinergic effects, an algorithm was developed to

provide recommendations (discontinuation, substitution or dose

reduction). This list was pilot-tested in 16 geriatric patients.21 Recom-

mendations of specific drugs as possible substitutes for drugs with

anticholinergic effects were accompanied by information on drug-

drug interactions (of the potential substitutes with other drugs of a

patient) and dosing advice in case of renal impairment.

2.2 | Data collection

Data were collected in four categories during the 2-year follow-up

period: specific patient data (eg, age, existing diagnoses, HbA1c levels,

serum creatinine, current weight), medication data (eg, drug names,

Pharmazentralnummer [PZN], a unique identification code used in

Germany for pharmaceutical products), dosage, medication risks iden-

tified by the algorithm-based screening (“reported alerts”) and a sur-

vey of the anticholinergic-related symptoms of constipation, dry

mouth and urinary problems in a sense of difficulties in starting urina-

tion and/or emptying the bladder. In the intervention group, data

were collected during face-to-face visits at t0, at 12 months (t1) and

at t2. In the control group, data collection took place at t0 and t2.17

The present analyses consider the points in time t0 and t2 for better

comparability. Based on the specific patient data available at t0 and

t2, the total number of patients who completed the intervention com-

ponent during the 2-year follow-up period was determined.

2.3 | Data analysis

The prevalence of anticholinergic prescriptions overall and per patient

at t0 and t2 was first compared between the intervention group and

control group (with regard to the use or non-use of drugs with
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anticholinergic effects; use was defined as at least one weak or strong

anticholinergic). When comparing drugs with anticholinergic effects

between t0 and t2, cases were categorized in one of six categories

(identical anticholinergics, replaced anticholinergics, decreased num-

ber of anticholinergics, increased number of anticholinergics, stopped

all anticholinergics and newly started anticholinergics), therefore we

first analysed whether patients with an anticholinergic prescription at

t0 still received drugs with anticholinergic effects at t2. Thereby,

patients receiving drugs with anticholinergic effects at t2 were differ-

entiated between those who were taking drugs with anticholinergic

effects at t0 and t2 (“continued exposure”, ie, ongoing

anticholinergic exposure, including identical anticholinergics, replaced

anticholinergics and lower or higher number of drugs with anticholin-

ergic effects at t0 and t2) and those who had discontinued drugs with

anticholinergic effects entirely at t2 (“stopped exposure”). Moreover,

we also assessed how many patients received anticholinergic prescrip-

tions only at t2 and not at t0 (“newly started”).
The extent and type of typical anticholinergic symptoms in the

two groups at different times were also analysed (categorizing a

symptom as not present or present, including mild and severe symp-

toms). In addition, factors potentially influencing the reduction of

drugs with anticholinergic effects over time were examined. Possible

influencing factors included the total number of drugs per patient and

the number of drugs with anticholinergic effects per patient at t0, the

presence of typical anticholinergic symptoms at t0, the patient's group

assignment, sex and age, as well as the presence of other identified

medication risks.

2.4 | Statistical analysis

Medication and use of drugs with anticholinergic effects were ana-

lysed descriptively (frequencies, means, median, 25th and 75th per-

centiles). The presence of anticholinergic symptoms was also analysed

descriptively (frequencies, means) at the patient level. The chi-square

test for nominally independent samples was used to compare

expected and observed frequencies and McNemar’ test was used for

nominal dependent samples, ie, McNemar's test was performed to

assess whether there was a difference in the occurrence of anticholin-

ergic prescriptions between t0 and t2 within each group (intervention

and control). Furthermore, the course of potentially anticholinergic-

related symptoms was analysed using statistical tests.

In addition, it was calculated whether there was a difference

between the two groups regarding the presence of symptoms

(chi-square test). Chi-square tests were also used to assess

whether discontinuation behaviour (defined as having an anticholiner-

gic prescription at t0 but not at t2) differed between patients who

had at least one anticholinergic-related symptom at t0. The additional

identified medication risks were also evaluated descriptively (frequen-

cies, means) to capture the distribution of these data over a 2-year

period. Subsequently, multivariate logistic regression was used to ana-

lyse possible associations and confounders. A significance level of

P < 0.05 was used for all analyses.

The dependent variable was whether potentially inappropriate

anticholinergic prescriptions were discontinued, ie, “stopped
exposure”.

Using multivariate logistic regression, we modelled the probability

of deprescribing all drugs with anticholinergic effects of a patient

depending on the variables patient sex (nominal), patient age (metric),

patient group assignment (nominal), number of other drugs (metric),

number of other drugs with anticholinergic effects (metric), number of

other medication risks (metric) and number of anticholinergic-related

symptoms (metric).

3 | RESULTS

The AgeWell.de study included 1030 patients, 819 of whom com-

pleted the 2-year follow-up period.17 A total of 808 patients, age

69.2 ± 4.89 years (mean ± standard deviation), 424 (52.5%) females

and 384 (47.5%) males (374 in the intervention group, age

69.2 ± 4.86 years, 197 [52.7%] females, 177 [47.3%] males, and

434 in the control group, age 69.2 ± 4.92 years, 227 [52.3%] females,

207 [47.7%] males), were included in the medication optimization

analysis. For the remaining 11 patients, required patient data for t0

and t2 were not available and these patients were therefore excluded

from the analysis.

3.1 | General medication data

A total of 368 patients (98.4%) in the intervention group and

420 patients (96.8%) in the control group were taking at least one

medication at t0. At t2, 352 patients (94.1%) in the intervention group

and 411 patients (94.7%) in the control group were taking at least one

medication. The absolute proportion of patients in the intervention

group who had discontinued all medications was not significantly dif-

ferent between the intervention and control group (4.3% vs 2.1%,

P = 0.078, chi-square).

At t0, patients in the intervention group and in the control group

had a median of five medications (intervention group: quartil [q]1 = 3,

q2 = 5, q3 = 8, minimum = 0, maximum = 21; control group q1 = 3,

q2 = 5, q3 = 8, minimum = 0, maximum = 23). At t2, there was no

statistically significant change in the median number of medications in

either the intervention group (median = 5, q1 = 4, q2 = 5, q3 = 8,

P = 0.979 [McNemar's test]) or the control group (median = 5,

q1 = 3, q2 = 5, q3 = 8, P = 0.862 [McNemar's test]).

3.2 | Medication risks

Overall, 140 patients (37.4%) in the intervention group and

139 patients (32%) in the control group had at least one identified

potential medication risk (reported alert) at t0 (P = 0.107, chi-square

test) (ie, any medication risk analysed in the AgeWell.de study, includ-

ing drugs with anticholinergic effects; Table 1). After 2 years, at least

3492 LEPENIES ET AL.
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one medication risk was identified in 125 patients (35.3%) in the inter-

vention group and in 131 patients (31.6%) in the control group

(P = 0.251, chi-square test; Table 2). No significant differences in the

occurrence of medication risks between t0 and t2 were found within

each group (intervention group P = 0.213, control group P = 0.488,

McNemar's test).

At t0, 132 patients received at least one anticholinergic prescrip-

tion (intervention group 71 patients (19.3%); control group 61 patients

(14.5%); P = 0.074; chi-square test; Table 1). Table 3 provides an over-

view of the prescribed drugs with anticholinergic effects and their fre-

quency. When looking at the overall anticholinergic exposure at t2

(ie, continued and newly-started), 63 patients in the intervention group

TABLE 1 Number of identified potential medication risks at baseline (t0).

Subgroup

Medication risks

Patients with at
least one (additional)
medication risk

Prescription of drugs
with anticholinergic
effects

Contraindication
due to drug-drug
interaction

Contraindication
due to renal
impairment

START
criteria

Patient reported
medication
problems

IG 140 (37.4%) 71 (19.3%) 1 (0.3%) 2 (0.5%) 77 (20.9%) 9 (2.4%)

CG 139 (32%) 61 (14.5%) 0 0 82 (19.5%) 19 (4.5%)

IG with drugs with

anticholinergic effects

17 (23.9%) 71 (100%) 1 (1.4%) 0 (0%) 12 (16.9%) 5 (7.0%)

CG with drugs with

anticholinergic effects

18 (29.5%) 61 (100%) 0 (0%) 0 (0%) 15 (24.6%) 3 (4.9%)

Abbreviations: CG, control group, N = 434; IG, intervention group, N = 374.

TABLE 2 Number of identified potential medication risks at follow-up (t2). IG = intervention group, CG = control group.

Subgroup

Medication risks

Patients with at
least one (additional)
medication risk

Prescription of drugs
with anticholinergic
effects

Contraindication
due to drug-drug
interaction

Contraindication
due to renal
impairment

START
criteria

Patient reported
medication
problems

IG 125 (35.3%) 63 (17.9%) 3 (0.9%) 3 (0.9%) 69 (19.5%) 3 (0.9%)

CG 131 (31.6%) 59 (14.4%) 1 (0.2%) 3 (0.7%) 88 (21.3%) 4 (1%)

IG with drugs with

anticholinergic effects

(overall)

14 (22.2%) 63 (100%) 2 (3.2%) 0 (0%) 11 (17.5%) 1 (1.6%)

CG with drugs with

anticholinergic effects

(overall)

22 (37.3%) 59 (100%) 1 (1.7%) 0 (0%) 21 (35.6%) 0 (0%)

Patients with drugs with

anticholinergic effects at

t0 (continued exposure)

25 (27.2%) 92 (100%) 3 (3.3%) 0 (0%) 21 (22.8%) 1 (1.1%)

IG (continued exposure) 11 (22.9%) 48 (100%) 2 (4.2%) 0 (0%) 8 (16. 7%) 1 (2.1%)

CG (continued exposure) 14 (31.8%) 44 (100%) 1 (2.3%) 0 (0%) 13 (29.5%) 0 (0%)

Patients with drugs with

anticholinergic effects at

t0 (stopped exposure)

6 (15%) - 0 (0%) 0 (0%) 6 (15%) 0 (0%)

IG (stopped exposure) 1 (4.3%) - 0 (0%) 0 (0%) 1 (4.3%) 0 (0%)

CG (stopped exposure) 5 (29.4%) - 0 (0%) 0 (0%) 5 (29.4%) 0 (0%)

Patients without drugs

with anticholinergic effects

at t0 (new exposure)

11 (7.7%) 30 (100%) 0 (0%) 0 (0%) 11 (8.5%) 0 (0%)

IG (new exposure) 3 (20.0%) 15 (100%) 0 (0%) 0 (0%) 3 (5.0%) 0 (0%)

CG (new exposure) 8 (53.3%) 15 (100%) 0 (0%) 0 (0%) 8 (11.4%) 0 (0%)

Abbreviations: CG, control group; IG, intervention group.
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TABLE 3 Drugs with anticholinergic effects at baseline (t0) in the intervention group, classified as strong or weak, with feedback(s) from the
GP.

ATC classification Drug Strong Weak Feedback from the GP

Alimentary tract

and metabolism

Butylscopolamine (n = 1) x -

Butylscopolamine and

paracetamol (acetaminophen)

(n = 1)

x “The medication was discontinued.”

Loperamide (n = 2) x “The medication was discontinued. It was not prescribed by us; it may have

been obtained by the patient independently.”
“The patient refuses deprescribing.”

Genito-urinary

system and sex

hormones

Oxybutynin (n = 1) x “Any adjustment and monitoring must be carried out by a specialist.

Following urological assessment, a change of medication was not

recommended.”

Propiverine (n = 3) x “Any adjustment and monitoring must be carried out by a specialist.”
(n = 3)

Solifenacin (n = 6) x “The medication was changed to trospium.”
“Any adjustment and monitoring must be carried out by a specialist.”
“The change in medication is being carried out by the urologist.”
“The patient refuses deprescribing.” (n = 2)

Tolterodine (n = 1) x “Any adjustment and monitoring must be carried out by a specialist.”

Trospium (n = 5) x “The medication was changed to finasteride.”
“Any adjustment and monitoring must be carried out by a specialist.”
(n = 2)

“The medication was discontinued.”
“The medication was prescribed by the gynaecologist.”

Nervous system Amitriptyline (n = 5) x “No changes were made (no reasons provided).”
“The medication is used as migraine prophylaxis and was prescribed by the

pain specialist. The medication is very effective.”
“The medication was prescribed only for short-term use as needed.”
“The patient stopped taking the medication on his own.”
“The medication was prescribed by a specialist and is being monitored by

them. Discontinuation is tentatively planned.”

Biperiden (n = 1) x “This is a prescription provided by a specialist.”

Buprenorphine (n = 1) x “The patient had already taken the recommended alternatives, which were

either ineffective or not well tolerated. These included ibuprofen and

metamizole.”

Cinnarizine and

dimenhydrinate (n = 3)

x “The patient takes the medication only as needed for morning dizziness.”
“The patient refuses deprescribing.”
“No changes were made (no reasons provided).”

Codeine and paracetamol

(acetaminophen) (n = 1)

x “The patient occasionally takes a tablet for certain headaches and does not

wish to switch medications.”

Diazepam (n = 4) x “The patient refuses deprescribing.” (n = 2)

“The patient is fixated on the medication; dependence is likely.”

Doxepin (n = 3) x “The medication was changed to sertraline.”
“The medication was discontinued.”
“The patient refuses deprescribing.”

Levomepromazine (n = 1) x “The patient refuses deprescribing.”

Opipramol (n = 1) x “The medication was changed to sertraline.”

Oxycodone (n = 3) x “The dosage was decreased.”
“The patient refuses deprescribing.” (n = 2)

Oxycodone and naloxone

(n = 2)

x “No clinically appropriate alternative is available.”
“The neurologist prescribed the medication and is monitoring the therapy.”

Paracetamol (acetaminophen)

and chlorphenamine (n = 1)

x “The therapy was administered for 4 days, after which the medication was

discontinued.”

Paroxetine (n = 2) x -

3494 LEPENIES ET AL.

 13652125, 2025, 12, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1002/bcp.70194 by D

eutsches Z
entrum

 fur N
eurodegenera E

rkrankungen e. V
. (D

Z
N

E
), W

iley O
nline L

ibrary on [01/12/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://en.wikipedia.org/wiki/Alimentary_tract
https://en.wikipedia.org/wiki/Metabolism
https://en.wikipedia.org/wiki/Genito-urinary_system
https://en.wikipedia.org/wiki/Genito-urinary_system
https://en.wikipedia.org/wiki/Sex_hormone
https://en.wikipedia.org/wiki/Sex_hormone
https://en.wikipedia.org/wiki/Nervous_system


(17.9%) and 59 patients (14.4%) in the control group (P = 0.183, chi-

square test) received at least one drug with anticholinergic effects

(Table 2). There was no significant difference between the two groups

in the presence of drugs with anticholinergic effects at t0 and t2.

Hence, the overall proportion of patients with at least one

anticholinergic alert in the intervention group did not change

significantly over the 2-year period (P = 0.324, McNemar's test).

Similarly, the proportion of patients with anticholinergic alerts in

TABLE 3 (Continued)

ATC classification Drug Strong Weak Feedback from the GP

Perazine (n = 1) x “The medication was prescribed by a specialist and is being monitored by

him. Discontinuation is tentatively planned.”

Promethazine (n = 2) x “The patient refuses deprescribing.”
“No changes were made (no reasons provided).”

Quetiapine (n = 2) x “This is a prescription provided by a specialist.”
“The patient refuses deprescribing.”

Sulpiride (n = 2) x “The medication was discontinued.”
“No changes were made (no reasons provided).”

Tapentadol (n = 5) x “The patient had already taken the recommended alternatives, which were

either ineffective or not well tolerated. These included ibuprofen,

diclofenac, and tilidine+naloxone.”
“The patient had already taken the recommended alternatives, which were

either ineffective or not well tolerated. These included tilidine.”
“The medication is well tolerated by the patient.”
“No changes were made (no reasons provided).”

Tramadol (n = 3) x “The medication was discontinued.”
“No changes were made (no reasons provided).” (n = 2)

Tramadol and paracetamol

(acetaminophen) (n = 1)

x …

Trimipramine (n = 4) x “There is no somnolent alternative.” (n = 2)

“The medication was discontinued.”
“The patient refuses deprescribing.”

Respiratory system Aclidinium bromide (n = 1) x “Any adjustment and monitoring must be carried out by a specialist.”

Fenoterol and ipratropium

bromide (n = 3)

x “The medication was discontinued.”
“Any adjustment and monitoring must be carried out by a specialist.”
(n = 2)

Formoterol and aclidinium

bromide (n = 1)

x “The dosage of the alternative medication is not sufficiently effective.”

Glycopyrronium bromide

(n = 1)

x “No deprescribing was performed. The patient has a chronic lung disease. In

this indication, no standardized recommendation is possible.”

Indacaterol and

glycopyrronium bromide

(n = 2)

x …

Olodaterol and tiotropium

bromide (n = 1)

x “The patient refuses deprescribing. He reports that the medication

effectively alleviates his dyspnoea and that he has had positive experience

with its use.”

Tiotropium bromide (n = 4) x “The patient has significant pulmonary obstruction; the proposed

alternatives are not appropriate.”
“Any adjustment and monitoring must be carried out by a specialist.”
(n = 2)

“The medication was discontinued.”

Vilanterol and umeclidinium

bromide (n = 4)

x “Any adjustment and monitoring must be carried out by a specialist.”
(n = 2)

“Guideline-based therapy for COPD.”
“The therapy adheres to established clinical guidelines and involves

anticholinergic effects for which no alternative treatment options are

available.”

Abbreviations: GP, general practitioner.
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the control group did not change over 2 years (P = 1.000,

McNemar's test).

At t2, in 28 patients with previous anticholinergic alert (39.4%) in

the intervention group the originally prescribed drug(s) with anticho-

linergic effects were discontinued, reduced or replaced compared to

30 patients in the control group (49.2%, P = 0.089) (Table 4). There

were only seven cases in the “replaced” category, which were not

further analysed.

3.3 | Prevalence of patient-reported
anticholinergic symptoms

Of the 132 patients taking drugs with anticholinergic effects at t0,

58 (43.9%) had discontinued, reduced or replaced their drugs with

anticholinergic effects at t2. In the “replaced” category, no distinction

was made between substituted anticholinergics with weaker and

stronger anticholinergic activity. In 74 (50.3%) patients, there was no

change in the anticholinergic medication or the number of drugs with

anticholinergic effects was increased.

Overall, in patients taking drugs with anticholinergic effects,

74 out of 132 patients reported at least one anticholinergic symptom

(56.1%) (Table 5). Of the patients who discontinued, reduced or

replaced their anticholinergic medication, 34 (58.6%) had reported at

least one anticholinergic symptom at t0, while 24 (41.4%) % had not

reported such symptoms (P = 0.237). Of the patients who continued

or increased their anticholinergic medication, 40 (54.1%) had reported

at least one symptom at t0, while 33 (44.6%) had not reported such

symptoms (P = 0.483). One patient did not provide any information

about his symptoms. Thus, patients who discontinued or reduced their

anticholinergic medication tended to have reported symptoms more

often at t0 than those who continued their anticholinergic medication

(58.6 vs 54.1%). However, this difference was not statistically signifi-

cant, P = 0.561.

Overall, when combining control and intervention groups, the

incidence of patient-reported anticholinergic symptoms was higher

with medication use. At t0, 1 of 20 patients (5.0%) reported at least

one symptom when taking no medication. When taking medication

but without drugs with anticholinergic effects, 222 out of

656 patients (33.8%) reported at least one anticholinergic symptom.

(Table 5).

3.4 | Analysis of factors influencing the acceptance
of anticholinergic alerts

In the logistic regression analysis none of the investigated predictors

had a significant influence on the presence or absence of drugs with

anticholinergic effects at t2 in patients who had drugs with anticholin-

ergic effects at t0 (Table 6).

3.5 | Feedback from general practitioners

A total of 161 responses regarding the identified medication risks and

provided recommendations were send back from the GPs, of which

74 (46.0%) concerned the risk of a potentially inappropriate anticho-

linergic prescription. In 48 of these cases (64.9%), no changes were

made, mostly due to so-called “other”, not prespecified, reasons

(38.4%) such as acute pain situations, known intolerances to alterna-

tive drugs or apparently good tolerance of the current medication.

Additional reasons for not changing drugs with anticholinergic effects

included the need for another specialist (eg, psychiatrist) to make the

recommended change (34.6%), for example in case of antidepressants

and antipsychotics, patients refusing the recommended change

(11.6%) or suggested alternatives being deemed ineffective or inap-

propriate for other reasons (7.7%) (Table 3).

4 | DISCUSSION

In the present study we analysed drugs with anticholinergic effects in

an outpatient group of patients at increased risk of dementia

participating in the AgeWell.de study. In the intervention group, the

attending GPs were informed about the prescription of drugs with

anticholinergic effects at the beginning of the study and received writ-

ten recommendations to reduce such drugs in individual patients.

The number of patients taking at least one drug with anticholiner-

gic effects decreased in both groups over the 2 years, yet this

decrease was not statistically significant nor was there a difference

between the intervention and the control group. Similarly, the number

of patients on drug with anticholinergic effects remained comparable

over time because of newly prescribed drug with anticholinergic

effects.

TABLE 4 Prescriptions of drugs with anticholinergic effects at follow-up (t2) in patients with drugs with anticholinergic effects at baseline
(t0).

Prescriptions of drugs with anticholinergic effects at t2

Subgroup Discontinued Reduced
Replaced with a more
appropriate drug

Identical drugs with
anticholinergic effects

Higher number of drugs with
anticholinergic effects

IG (n = 71) 23 (32.3%) 3 (4.2%) 2 (2.8%) 41 (57.7%) 2 (2.8%)

CG (n = 61) 17 (27.9%) 8 (13.1%) 5 (8.2%) 29 (47.5%) 2 (3.3%)

All patients (n = 132) 40 (30.3%) 11 (8.3%) 7 (5.3%) 70 (53.0%) 4 (3.0%)

Abbreviations: CG, control group; IG, intervention group.
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Anticholinergic symptoms were reported more often if patients

were taking medication, particularly drugs with anticholinergic effects.

In patients who were taking drugs with anticholinergic effects and

reported symptoms, these drugs were discontinued numerically more

often, but the difference was not statistically significant compared to

patients without symptoms. Nevertheless, these data suggest that the

use of drugs with anticholinergic effects may be associated with a

higher incidence of symptoms and that measures to deprescribe might

be implemented more often when such symptoms are present. No sig-

nificant differences were found between the intervention and control

groups. This suggests that either the intervention in the AgeWell.de

study was not very effective in achieving the goal of deprescribing

drugs with anticholinergic effects and/or it was attenuated by a

general trend to reduce drugs with anticholinergic effects in the

control group, possibly because of an increased awareness of the GPs

generally or triggered by participation in the AgeWell.de study and

by receiving the structured letter, even if it did not contain any

recommendations.

These results suggest that the recommendations given to opti-

mize medication—particularly with regard to the deprescribing of

drugs with anticholinergic effects—did not trigger a widespread reduc-

tion of anticholinergic prescribing. This confirms the findings of previ-

ous studies that reducing polypharmacy, especially with medications

such as drugs with anticholinergic effects, is a complex task.22

When examining the reasons why recommended deprescribing of

drugs with anticholinergic effects was not carried out despite evi-

dence for existing risks, it becomes clear that these reasons often

relate to the individual clinical situation of the patient. On the other

hand, it was frequently noted that, in the GPs view, the responsibility

for deprescribing a specific drug would lie with the prescribing special-

ists, a finding consistent with previous studies.23 Thus, the GPs might

be reluctant to make changes because they fear potentially negative

consequences for their patients, which they cannot adequately assess

themselves,24 and because they lack the time to obtain advice from

the specialist. Therefore, it could have been beneficial to inform the

patient's specialists about the medication risks, too. At the same time,

the response letters from the GPs also suggest that an acute need for

the medication, apparently good tolerability and therefore presumed

absence of risks may be reasons for not deprescribing a drug with

anticholinergic effects. However, it is questionable whether a good

tolerance is a predictor of dementia risks. Previous studies have

shown that low motivation due to a lack of empowerment,25 insuffi-

cient system-related resources and the complex organization of

deprescribing processes are limiting factors for switching or disconti-

nuing anticholinergics.26,27 At the same time, it is known that a trust-

ing relationship with patients and good communication,28 as well as

the involvement of other healthcare professionals and repeated inter-

vention, are important facilitators in the deprescribing processes.26

Moreover, the success of deprescribing efforts also depends on the

targeted patient population and the availability of appropriate thera-

peutic alternatives.

The medication optimisation intervention, including the depre-

scribing of drugs with anticholinergic effects, was one of several com-

plex intervention components in the AgeWell.de study. While the

feedback received from physicians suggested that general risks with

drugs with anticholinergic effects were understood, the low numbers

of actual deprescribing attempts indicate that key factors were lacking

to enable sustainable and successful deprescribing in individual cases.

This might be explained by the fact that success factors known from

previous studies, such as the involvement of different professional

groups, the education and motivation of patients about the benefits of

deprescribing or repetitive follow-ups on deprescribing suggestions,

were not addressed intensively enough in the intervention design,

likely because the medication optimization intervention was just one

amongst many other resource-intensive interventions. As a measure

to increase awareness, the GPs in the intervention practices received

written information on the risks of drugs with anticholinergic effects

with regard to dementia at the beginning of the AgeWell.de study.

Unfortunately, more intensive education of the GPs was not within

the scope of the project, which aimed to develop and study a multi-

component intervention that should be conveyed largely by study

nurses. Repeated screening and provision of recommendations on

medication risks to the GPs during the course of the study was not

possible because of financial reasons. Direct communication of staff

members from Heidelberg, the responsible site for the medication

optimization intervention, with patients or their specialists was not

possible because of privacy reasons and the fear that independent rec-

ommendations on drug therapy given directly to the patients could be

TABLE 6 Results of multivariable logistic regression analysis.

Predictor Coefficient (β)
Standard

error (SE) Wald-statistic P

Odds ratio

(OR)

Confidence

interval (95% CI)

Age 0.038 0.043 0.794 0.373 1.039 [0.955-1.130]

Sex 0.510 0.403 1.596 0.206 1.665 [0.755-3.670]

Group �0.351 0.416 0.715 0.398 0.704 [0.312-1.589]

Number of other medications (t0) 0.059 0.052 1.306 0.253 1.061 [0.958-1.175]

Number of other drugs with anticholinergic effects (t0) �0.639 0.463 1.906 0.167 0.528 [0.213-1.308]

Number of other medication risks (t0) 0.283 0.284 0.993 0.319 1.327 [0.761-2.313]

Number of anticholinergic symptoms (t0) �0.039 0.260 0.022 0.881 0.962 [0.578-1.602]

3498 LEPENIES ET AL.

 13652125, 2025, 12, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1002/bcp.70194 by D

eutsches Z
entrum

 fur N
eurodegenera E

rkrankungen e. V
. (D

Z
N

E
), W

iley O
nline L

ibrary on [01/12/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



detrimental to the physician-patient relationship. This suggests, how-

ever, that the complexity of deprescribing drugs with anticholinergic

effects requires a comprehensive and multimodal intervention itself.

The study has some limitations, both in terms of the design as

well as the area of data collection and management. First and fore-

most, the design of the study was not intended to specifically pro-

mote deprescribing of drugs with anticholinergic effects, but rather to

address a total of five distinct medication risks and provide one-time

recommendations after initial assessment (otherwise GPs were not

specifically informed to avoid drugs with anticholinergic effects during

the trial). Yet, this offers the opportunity to assess how general

recommendations on deprescribing are dealt with in the context of

many other recommendations to improve care. Second, the study

participants were selected from older adults with an increased risk of

dementia. As there was no specific indication for drugs with anticho-

linergic effects as an inclusion criterion, only about one out of six

participants were taking at least one drug with anticholinergic effects

at the start of the study. This small number may have obscured effects

of the intervention. Additionally, no clinically validated anticholinergic

scale was used to formally assess the anticholinergic burden by calcu-

lating a summary score. This was primarily because the focus was on

the multimodal intervention design and a score would not necessarily

have meaningfully complemented the clinical evaluation. Furthermore,

the study involved a specific patient group (with an increased risk of

dementia and on average experiencing polypharmacy). Many of the

existing scales are not validated for this patient population, which

limits their interpretive value in this context. Similarly, the Heidelberg

List is not validated for calculating a score of anticholinergic burden.

In summary, the medication optimisation intervention in the

AgeWell.de study did not lead to a significant reduction of drugs with

anticholinergic effects compared to the control group. This confirms

findings from previous studies and suggests that patients may have

needed closer and more sustained attendance to deprescribe poten-

tially inappropriate anticholinergic medication. Further studies are

needed to determine how to achieve sustained effectiveness in reduc-

ing the prescription of these drugs. The analysis of various predictors

of deprescribing behaviour showed no significance. Therefore, this

study suggests that the decision to discontinue a drug with anticholin-

ergic effects of concern did not depend on study-related factors,

although the sample size did not allow for definitive conclusions.
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