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Abstract
Introduction: Anticholinergic burden may be an important risk 
factor for the cognitive impairment. Especially in polypharma-
cy, even drugs with low anticholinergic effects may contribute 
to a significant anticholinergic burden. The drugs with anticho-
linergic effects are used in treatment of motor and nonmotor 
symptoms of Parkinson’s disease (PD). Therefore, it is important 
to screen for polypharmacy and anticholinergic burden in PD 
patients with mild cognitive impairment (MCI). Methods: This 
cross-sectional study was conducted with 58 patients with PD. 
PD-MCI was diagnosed according to MDS Level 2 Comprehen-
sive Assessment. Cognitive performance (attention – working 
memory, executive functions, language, memory, and visuo-
spatial functions) of patients was evaluated. The anticholiner-
gic burden was scored by Anticholinergic Cognitive Burden 
(ACB) Scale, Anticholinergic Risk Scale (ARS), and Anticholiner-
gic Drug Scale (ADS). Results: There was no significant differ-
ence in anticholinergic burden between PD-MCI and PD-nor-

mal cognition. A significant concordance was observed be-
tween ACB, ARS, and ADS scores (p < 0.001; Kendall’s W = 
0.653). While the variable predicting anticholinergic burden 
was the total number of drugs for ACB and ADS scales, it was 
the number of antiparkinson drugs for ARS scale. Conclusion: 
Patients with PD are at high risk for polypharmacy and anticho-
linergic burden. Anticholinergic burden should be considered 
in the selection of drugs, especially for comorbidities in pa-
tients with PD. No significant correlation was found between 
the cognition and anticholinergic burden in patients with PD-
MCI. Although the risk scores of antiparkinson and other drugs 
were different among the 3 scales, significant concordance was 
observed between scales. © 2022 The Author(s).

Published by S. Karger AG, Basel

Introduction

The anticholinergic effect caused by all medications of 
a person is referred to as anticholinergic burden [1]. Ace-
tylcholine plays an important role in cognitive functions 
such as learning and memory. Therefore, high anticho-
linergic burden may be an important risk factor for the 
cognitive impairment or dementia [2, 3].

This is an Open Access article licensed under the Creative Commons 
Attribution-NonCommercial-4.0 International License (CC BY-NC) 
(http://www.karger.com/Services/OpenAccessLicense), applicable to 
the online version of the article only. Usage and distribution for com-
mercial purposes requires written permission.
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Many anticholinergic drugs are widely prescribed, es-
pecially among older adults with multiple comorbidities 
such as overactive bladder, seasonal allergies, and depres-
sion [4]. The National Institute for Health and Care Ex-
cellence dementia guideline recommends considering 
anticholinergic burden as a factor that may contribute to 
cognitive impairment, screening patients with various 
validated tools for assessing anticholinergic burden, and 
minimizing anticholinergic burden-related drugs [5]. 
The anticholinergic burden can be assessed in a number 
of ways. Which anticholinergic burden measurements of-
fer the most precise and therapeutically helpful prognos-
tic information is a matter of debate [1]. The serum ra-
dioreceptor anticholinergic activity test (SAA) [6] and 
anticholinergic burden scales are the two main techniques 
now used. Anticholinergic risk scales are tools that clas-
sify drugs due to their anticholinergic potential and are 
frequently used to estimate the anticholinergic burden. 
The medications included in the anticholinergic scales 
and the ratings assigned to the medications vary. It is un-
known whether these differences significantly affect the 
estimation of anticholinergic burden for a patient [7]. 
There were few studies in the literature comparing vari-
ous anticholinergic scales [1].

There are studies in the literature reporting an elevated 
risk of cognitive impairment and dementia is linked to 
more cumulative anticholinergic drug use [2, 3, 8, 9]. The 
Cochrane review evaluating anticholinergic burden in 
predicting dementia and cognitive impairment noted 
that the evidence was of low quality, and it was unclear 
whether anticholinergic burden had a causal role for de-
mentia [1]. There are limited studies investigating the re-
lationship between cognitive impairment and anticholin-
ergic burden in mild cognitive impairment (MCI) [10–
12] and in Parkinson’s disease (PD)-MCI [12, 13]. The 
results of MCI studies are inconsistent. Anticholinergic 
drugs are frequently used in the treatment of motor and 
nonmotor symptoms of PD, and these patients are at high 
risk of dementia. Therefore, the anticholinergic burden of 
treatment of PD and other comorbidities should be care-
fully evaluated.

The definition of polypharmacy in the literature rang-
es from two or more to 11 or more drugs, and the most 
widely accepted definition is the use of five or more drugs 
per day [14]. Polypharmacy is common in the elderly and 
is associated with decline in cognitive function and high-
er risks of MCI and dementia in several studies [15–18]. 
Especially in polypharmacy, even drugs with low anticho-
linergic effects may contribute to a significant anticholin-
ergic burden.

The aim of this study was to examine the relationship 
between cognition and polypharmacy and anticholiner-
gic burden in PD-MCI. In this study, we preferred the 
Anticholinergic Cognitive Burden (ACB) scale, Anticho-
linergic Drug Scale (ADS), and Anticholinergic Risk Scale 
(ARS) and aimed to compare the results of these scales in 
patients with PD.

Materials and Methods

Patients
This cross-sectional study was carried out using the conve-

nience sampling method with 58 consecutive patients who applied 
to the Behavioral Neurology and Movement Disorders Outpatient 
Clinic of the Neurology Department of the Istanbul Faculty of 
Medicine. Inclusion criteria were a diagnosis of PD according to 
UK PD Society Brain Bank criteria and ≥5 years of education. Pa-
tients with a diagnosis of dementia (criteria recommended by the 
Movement Disorders Task Force [19]) and those receiving device-
assisted therapy (deep brain stimulation, apomorphine infusion, 
and levodopa/carbidopa intestinal gel infusion) were excluded 
from the study. This study was approved by the Ethics Committee 
of Istanbul University, Istanbul Faculty of Medicine (December 
22, 2017/21), and all participants signed informed consent.

Neuropsychological Tests, MCI Diagnosis, and Clinical 
Evaluation
Global cognitive function was assessed by the Montreal Cogni-

tive Assessment (MoCA). PD-MCI was diagnosed according to 
MDS Level 2 Comprehensive Assessment [20]. Neuropsychologi-
cal tests including at least two tests for each of the five cognitive 
domains were used in the comprehensive assessment (Digit span 
and Trail Making Test for attention and working memory, Verbal 
Fluency Test and Stroop Test for executive function, Wechsler 
Memory Scale-Logical Memory subtest and 15-word Verbal Mem-
ory Test-Oktem Verbal Learning Test version for memory, Boston 
Naming Test and Responsive Naming Test for language, Benton 
Judgment of Line Orientation Test and Benton Facial Recognition 
Test for visuospatial functions). The tests were performed on the 
participants in Turkish, and tests with validation and norm studies 
were selected. In neuropsychological tests, performance below 1.5 
standard deviations (SDs) according to age, education, gender, and 
culturally appropriate norms was evaluated as impairment. For the 
diagnosis of PD-MCI, impairment in at least two tests must be 
present, either in a single cognitive domain or in different cogni-
tive domains. The clinical assessment comes out of a neurological 
examination and the application of The MDS-Unified Parkinson’s 
Disease Rating Scale (MDS-UPDRS) [part I (nonmotor symp-
toms), part II (motor symptoms), part III (motor examination), 
and part IV (motor complications)], Hamilton depression and 
anxiety scales, Modified Hoehn-Yahr scale, Schwab-England Ac-
tivities of Daily Living Scale.

Anticholinergic Burden and Polypharmacy Evaluation
All drugs used by the patients for PD and other comorbidities 

were listed. The levodopa equivalent dose (LEDD) of antiparkin-
son drugs was calculated with the Levodopa Equivalent Dose Cal-
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culator (https://www.parkinsonsmeasurement.org/toolBox/le-
vodopaEquivalentDose.htm). The use of 5 or more total drugs per 
day was considered polypharmacy in this study.

Anticholinergic burden scales are drug lists that classify drugs 
according to their anticholinergic effects. The scales used in the 
literature are different in that they include drugs in their lists and 
give scores to the drugs. In this study, “Anticholinergic Cognitive 
Burden (ACB) Scale” [21], “Anticholinergic Risk Scale (ARS)” 
[22], and “Anticholinergic Drug Scale (ADS)” [23] were used to 
evaluate the anticholinergic burden of drugs. These best validated 
instruments are widely applied among older adults and are user-
friendly in clinical practice [24, 25]. In these scales, drugs are cat-
egorized according to their anticholinergic properties by scoring 
from 0 to 3 (0; none or limited, 1; possible/moderate, 2; strong, 3; 
very strong). The anticholinergic effect in several investigations, 
ranging from in vitro studies to clinical studies, was taken into 
consideration while developing these scales. In vitro, receptor 
binding, or serum anticholinergic activity studies provide evidence 
for a possible impact (1 point), whereas clinical effects are the basis 
for strong scores (2 and 3 points). Calculations were made accord-
ing to 3 different scales specified with a web portal software called 
“Anticholinergic Burden Calculator” (www.anticholinergicscales.
es/).

Statistical Analysis
The descriptive statistics of the qualitative variables in the study 

are given as numbers and percentages, and the descriptive statistics 
of the quantitative variables are given as mean, median, SD, mini-
mum, and maximum. Normal distribution assumption was exam-
ined using the Shapiro-Wilk test. Relationships between quantita-
tive variables were analyzed using the Spearman correlation coef-

ficient. Multiple linear regression analysis was used to examine the 
factors affecting the ACB, ARS, and ADS scores. Variables with p 
value up to 0.10 in univariate analysis results were included in the 
model with the enter method for multiple linear regression; vari-
ables that were significant in univariate analyses. The independent 
sample t test was used for the mean comparison of two indepen-
dent groups, and the Mann-Whitney U test was used for the me-
dian comparison of two independent groups. To determine the 
factors that are effective in predicting the presence of polyphar-
macy, binary logistic regression analysis was performed, and esti-
mated risk values and confidence intervals were given. Model ex-
planatory was examined with the Nagelkerke R square value, and 
the fit of the model was examined with the Hosmer and Lemeshow 
test. The concordances between the scores were examined with 
Kendall’s W test. The statistical significance level was taken as 0.05, 
and the SPSS (version 28) package program was used.

Results

Fifty-eight patients (41 male, 70%) with PD partici-
pated in our study. According to the MDS PD-MCI level 
2 criteria, 26 (44.8%) patients were diagnosed with PD-
MCI, and the cognition of 32 (55.2%) patients with PD 
was normal. The mean age of PD patients with normal 
cognition was 61.19 years (SD 9.05), while that of the MCI 
group was 65.65 years (SD 10.29). There were no signifi-
cant difference between the age (p: 0.084) and gender (p: 

Fig. 1. Comparison of anticholinergic burden levels of patients with PD according to ACB, ARS, and ADS scales.
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0.34) of the groups. The median education years of the 
PD-NC and PD-MCI groups were 5 years; there was no 
significant difference between the education levels of the 
groups (p: 0.23). Disease duration of PD-NC and PD-
MCI patients was 6.5 and 6 years, and total UPDRS scores 
were 30 and 50, respectively. There was no significant dif-
ference between the disease duration (p: 0.41) and UP-
DRS scores of the groups (p: 0.18). The mean MoCA score 
of the PD-NC group was 25.30 (SD 2.5), while the mean 
score of the PD-MCI group was 20.04 (SD 3.24), and 
there was a significant difference between them (p < 
0.001). All cognitive domain scores of the PD-MCI group 
were significantly impaired compared to PD patients 
with normal cognition (for attention and working mem-
ory, p = 0.00; for memory, executive functions, and lan-
guage, p < 0.001; for visual-spatial functions, p = 0.003).

Patients were classified as risk free, low, moderate, and 
high risk according to ACB, ARS, and ADS scales. Risk 
groups of patients according to different scales are shown 
in the figure (Fig. 1). A statistically significant correlation 
was found between the scales for anticholinergic burden 
(ACB and ARS: p < 0.001, r = 0.752; ACB and ADS: p < 
0.001, r = 749; ARS and ADS p < 0.001, r = 0.595). A sig-
nificant concordance was observed between ACB, ARS, 
and ADS scores (p < 0.001; Kendall’s W = 0.653). Anti-
parkinson, antidepressant, antihistaminic, antihyperten-
sive, and drugs used in urinary diseases were found to be 
associated with anticholinergic burden. The drugs with 
anticholinergic burden risk used by the patients are 
shown in Figure 2 according to different scales.

Anticholinergic burden levels were compared between 
cognitive groups according to the ACB, ARS, and ADS 
scales (Fig. 3). There was no significant difference in an-
ticholinergic burden between PD-MCI and PD-normal 
cognition patients (p > 0.05).The relationship between 

risk scores on the ACB, ARS, and ADS scales and various 
variables (age, disease duration, education, MoCA score, 
cognitive domain z-scores [attention, visuospatial func-
tions, language, executive functions, memory], depres-
sion and anxiety score, MDS-UPDRS total and subscores, 
Hoehn-Yahr stage, levodopa equivalent dose, number of 
antiparkinsonian tablets and drugs daily, total number of 
drugs used daily, Schwab England score) in our study was 
investigated. Variables associated with anticholinergic 
burden in patients with PD according to the ACB, ARS, 
and ADS scales are presented in the table (Table 1).

In the regression analysis performed with the variables 
with significant correlation, the variables that most af-
fected the anticholinergic burden were determined ac-
cording to different scales. The total drug effect was sta-
tistically significant for the ACB and ADS variables (p < 
0.001 for each). For ARS, the antiparkinson drug effect 
was found to be statistically significant (p = 0.001). Each 
increase in the total number of drugs increases the anti-
cholinergic burden 0.293 times for ACB and 0.215 times 
for ADS. According to ARS, each increase in the number 
of antiparkinson drugs increases the anticholinergic bur-
den by 0.617 times (Table 2).

In our study, polypharmacy was determined in 35 
(60.3%) patients with PD. No correlation was found be-
tween the diagnosis of MCI and polypharmacy in PD (χ2 
= 0.02, p = 0.86). The scores of the anticholinergic burden 
scales, cognitive and various clinical variables in patient 
groups with and without polypharmacy are compared. 
Anticholinergic burden score (for ACB p < 0.001, for 
ADS p = 0.004, for ARS p < 0.001), disease duration (p = 
0.02), and the number of antiparkinson drugs (p = 0.047) 
were significantly different between patients with and 
without polypharmacy. In our study, according to the 
ACB and ADS scales, 44% and 60% of the patients, re-

Fig. 2. Drugs with anticholinergic burden 
risk used by the patients with PD in ACB, 
ADS, ARS scales.
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Fig. 3. Comparison of anticholinergic burdens of PD-MCI and PD-NC groups. ACB, Anticholinergic Cognitive 
Burden scale; ADS, Anticholinergic Drug Scale; ARS, Anticholinergic Risk Scale; PD-MCI, Parkinson’s disease-
mild cognitive impairment; PD-NC, Parkinson’s disease-normal cognition.

Table 1. Variables with significant correlation with ACB, ARS, and ADS risk scores

LEDD AP 
tablet

AP 
drug

Total 
drug

Disease 
duration

Hoehn-Yahr 
stage

ACB
r 0.411 0.421 0.402 0.525 0.371 0.323
p value 0.001 0.001 0.002 <0.001 0.004 0.013

ARS
r 0.499 0.567 0.600 0.353 0.398 0.165
p value <0.001 <0.001 <0.001 0.006 0.002 0.215

ADS
r 0.187 0.260 0.275 0.504 0.228 0.161
p value 0.159 0.048 0.036 <0.001 0.086 0.226

ACB, Anticholinergic Cognitive Burden scale; ADS, Anticholinergic Drug Scale; ARS, Anticholinergic Risk Scale; 
LEDD, levodopa equivalent dose.
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spectively, were at high risk due to the use of a single drug 
with a high anticholinergic score (score of 3). According 
to the ARS scale, all patients at high risk are due to mul-
tiple drug use. Concomitant use of low anticholinergics is 
also an important problem in terms of anticholinergic 
burden.

Binary logistic regression analysis was performed in 
three different models for different anticholinergic burden 
scores for variables that were found to be significant be-
tween patients with and without polypharmacy. The anti-
cholinergic burden is predictive of polypharmacy risk ac-
cording to all anticholinergic burden scales. The strongest 

Unstandardized B p value 95% confidence interval for B

lower bound upper 
bound

ACB
Disease duration 0.036 0.301 −0.033 0.106
Hoehn-Yahr stage 0.370 0.071 −0.032 0.773
AP drug 0.141 0.409 −0.199 0.481
Total drug 0.293 <0.001 0.142 0.444
LEDD 0.000 0.251 0.000 0.001

ARS
Disease duration 0.059 0.117 −0.015 0.133
AP drug 0.617 0.001 0.252 0.983
Total drug 0.141 0.092 −0.023 0.303
LEDD 0.389 0.322 −3.91 0.011

ADS
Disease duration 0.008 0.751 −0.045 0.062
AP drug −0.009 0.934 −0.245 0.0225
Total drug 0.215 <0.001 0.009 0.336

For ACB scale, adjusted R2 = 0.364, ANOVA p < 0.005, F = 7.516; for ARS scale, adjusted 
R2 = 0.417, ANOVA p < 0.001, F = 14.6; for ADS scale, adjusted R2 = 0.170, ANOVA p = 0.004, 
F = 4.90. ACB, Anticholinergic Cognitive Burden scale; ADS, Anticholinergic Drug Scale; ARS, 
Anticholinergic Risk Scale; LEDD, levodopa equivalent dose; AP, antiparkinson.

p value OR 95% CI for EXP (B)

lower upper

Model 1
Disease duration 0.201 1.112 0.945 1.307
AP drug 0.797 1.091 0.562 2.117
ACB 0.008 2.408 1.252 4.630

Model 2
Disease duration 0.129 1.131 0.965 1.325
AP drug 0.999 1.000 0.488 2.047
ARS 0.050 1.700 0.998 2.894

Model 3
Disease duration 0.068 1.158 0.989 1.357
AP drug 0.380 1.322 0.709 2.466
ADS 0.017 2.733 1.194 6.253

Nagelkerke R square for model 1, 0.345; Hosmer and Lemeshow test p = 0.475. Nagelkerke 
R square for model 2, 0.254; Hosmer and Lemeshow test p = 0.293. Nagelkerke R square for 
model 3, 0.319; Hosmer and Lemeshow test p = 0.506. ACB, Anticholinergic Cognitive 
Burden scale; ADS, Anticholinergic Drug Scale; ARS, Anticholinergic Risk Scale; AP, 
antiparkinson.

Table 2. Linear regression analysis of 
variables associated with ACB, ARS, and 
ADS risk score

Table 3. Anticholinergic burden scales in 
predicting the presence of polypharmacy
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association with polypharmacy was observed between the 
ADS and ACB scales, with each increase in ADS and ACB 
increasing the risk of polypharmacy by 2.7 and 2.4 times, 
respectively. It has been determined that the binary logistics 
models have good fit (Hosmer and Lemeshow p = 0.944). 
The explanatory percentages of the models were obtained 
as 0.345, 0.254, and 0.319, respectively. The model with the 
highest explanatory rate is model 1 (Table 3).

Discussion

In this cross-sectional study, anticholinergic burden 
and polypharmacy were investigated in patients with PD-
MCI. Although the risk scores of antiparkinson and oth-
er drugs were different among the 3 scales, significant 
concordance was observed for total anticholinergic bur-
den. No significant correlation was found between the 
cognition and anticholinergic burden in patients with 
PD-MCI.

Anticholinergic drugs can be used for the treatment of 
motor and nonmotor symptoms of PD. The 2018 Update 
of International Parkinson and Movement Disorder Soci-
ety Evidence-Based Medicine Review indicated that anti-
cholinergics are “likely efficacious” treatments of motor 
symptoms, for symptomatic monotherapy or as a symp-
tomatic adjunct therapy in early or stable PD patients [26]. 
For treatment of nonmotor symptoms, “insufficient evi-
dence” for urinary antispasmodics has been reported [27]. 
In our study, the risks associated with anticholinergic bur-
den in patients ranged from 58.6% to 98.3% according to 
the ACB, ARS, and ADS scales. In the literature, the anti-
cholinergic burden was reported as 53.6% [28] and 58.2% 
[29] according to Duran scale, 42.6% [12] according to 
ADS, and 84.9% [30] according to ARS in Parkinson’s pa-
tients. The reason why the rate of patients at risk is higher 
in the ARS scale compared to the other two scales is the 
different evaluation of the anticholinergic burden of the 
antiparkinson drugs. While only amantadine was associ-
ated with anticholinergic burden on the ACB and ADS 
scales, additionally, levodopa-carbidopa/benserazide, en-
tacapone, and pramipexole were scored as low risk on the 
ARS scale. Similar to the literature, patients with PD had a 
high risk of anticholinergic burden. Anticholinergic bur-
den increase has been found to be associated with adverse 
outcomes among patients with PD [30, 31]. Anticholiner-
gic burden should be considered in the selection of drugs, 
especially for comorbid conditions in patients with PD.

In our study, no significant relationship was found be-
tween cognition and anticholinergic burden and poly-

pharmacy in PD-MCI. Anticholinergic medications’ ad-
verse effects have been examined in cross-sectional and 
longitudinal investigations including healthy people, pa-
tients with MCI and dementia. Ehrt et al. [32] reported 
that Mini-Mental State Examination (MMSE) scores of 
patients who used anticholinergic drugs decreased sig-
nificantly more in the 8-year follow-up of Parkinson’s pa-
tients. It has been reported in the literature that the use of 
anticholinergics and exposure of heavy anticholinergics 
were associated with an increased risk of dementia [2, 3, 
8, 33]. However, there is conflicting information about 
the effects of anticholinergic medications on cognition 
and whether or not these effects are reversible [34]. In the 
Cochrane review, it was stated that there is low-certainty 
evidence that the use of anticholinergic drugs in the el-
derly without cognitive impairment will lead to cognitive 
impairment [1]. According to a review, ten studies showed 
statistically significant associations between high anti-
cholinergic burden and worse cognitive outcomes, while 
nine studies found no significant association [35]. Het-
erogeneity of the results could be due to the use of the 
MMSE, which is a limited neuropsychological test to 
identify subtle changes induced by drugs [25] and hetero-
geneity of the cholinergic reserves of the participants [36]. 
Studies investigating the relationship between PD-MCI 
and anticholinergic burden are limited in the literature 
[12, 13], and no relationship was found between them. A 
detailed neuropsychological evaluation was performed in 
our study. In this respect, it was more sensitive to detect-
ing cognitive dysfunction than studies using screening 
tests such as MMSE. However MCI is a heterogeneous 
group; not all patients with MCI progress to dementia, 
and some return to normal cognition [37]. Therefore, 
longitudinal studies considering the heterogeneity of 
MCI patients may observe the relation between cognition 
and anticholinergic burden more clearly. In addition, the 
cognitive impairment due to anticholinergic burden 
could not be detected in present study, perhaps due to the 
fact that the age and duration of the disease were not ad-
vanced and the number of patients was small.

There is no gold standard scale to evaluate anticholin-
ergic burden, and there are differences in scoring between 
frequently used scales [25]. The literature on concordance 
of scales is inconsistent. While Naples et al. [38] reported 
moderate agreement (moderate concordance) between 
the scales we used, good agreement was reported between 
ACB and ADS and weaker agreement with the others in 
another research [39]. Lozana-Ortega et al. [24] also com-
pared the six anticholinergic scales and determined that 
the ACB and ADS scales were well suited for observation-
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al studies as they included the largest number of drugs and 
were confirmed by adverse clinical outcomes. No matter 
whatever anticholinergic scale was employed in a popula-
tion cohort, it was observed that anticholinergic burden 
was highly associated with poor future health outcomes 
[40]. Anticholinergic burdens of antiparkinson drugs are 
scored differently on scales. Therefore, we wanted to com-
pare the scales in patients with PD. Although the ACB, 
ARS, and ADS scales scored antiparkinson drugs differ-
ently, we observed a significant concordance in their cu-
mulative scores. In addition, the relationships of these 
scales with cognition and polypharmacy were similar. 
However, the ACB scale was more powerful in describing 
polypharmacy, while the ARS scale was more sensitive in 
detecting the effect of antiparkinson drugs.

In our study, the total number of drugs was deter-
mined as a predictive variable for anticholinergic burden 
for all scales. Clinically significant anticholinergic burden 
may result from the concomitant use of several low-risk 
drugs [29]. Our findings support this situation. There-
fore, polypharmacy is an important risk for anticholiner-
gic burden. Polypharmacy was seen in 60% of our pa-
tients, and there was a significant relationship between 
anticholinergic burden and polypharmacy. In addition to 
the use of drugs with high anticholinergic scores, the con-
comitant use of drugs with low scores was also an impor-
tant problem for anticholinergic burden.

This study has a number of important limitations that 
should be noted when interpreting the results. Our sam-
ple size was small, and there were no patients with anti-
cholinergic burden scores higher than 6. A clinically sig-
nificant relationship between anticholinergic burden and 
cognition may not be detected due to the reason that 
highly effective drugs were not used frequently in our pa-
tients. In addition, we did not evaluate the over-the-coun-
ter drug use of the patients, and patients may have anti-
cholinergic burden due to their nonprescribed drug use.

Conclusion

Patients with PD have a high risk of anticholinergic 
burden and polypharmacy. The increase in the number 
of drugs was determined as a variable predicting anticho-
linergic burden. So, care should be exercised while select-
ing medications for comorbidities, since antiparkinson 
treatment poses a risk of anticholinergic burden in pa-
tients with PD. Concurrent use of medications with lim-
ited/low anticholinergic potential can result in clinically 
considerable anticholinergic burden. Clinical use of anti-

cholinergic risk scales is practical and beneficial. Al-
though the drugs received different scores, there was con-
sistency between the scales’ predictions of the overall an-
ticholinergic burden in patients with PD.
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