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Introduction
Geriatric syndromes are complex health problems that 
develop from multiple system impairments, making older 
adults vulnerable to specific challenges (1). Traditional disease 
frameworks typically address problems within a single organ, 
but geriatric syndromes involve a variety of conditions like 
frailty, incontinence, falls, sarcopenia, and cognitive impairment 
that do not conform to specific disease categories. Having one 

or more geriatric syndromes is linked to adverse outcomes, 
including higher morbidity rates, prolonged hospital stays, 
increased healthcare expenses, diminished quality of life, and 
greater levels of dependency (2,3). 

Anticholinergic burden (ACB) describes the cumulative impact 
of using multiple medications with anticholinergic effects (4). 
These medications interact with the muscarinic acetylcholine 
receptors, affecting the central and peripheral nervous systems 
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and leading to various side effects throughout the body (5). 
In terms of their impact on the central nervous system, these 
medications may even induce cognitive impairment, confusion, 
delirium, and elevate the risk of developing dementia. Conversely, 
on a peripheral level, they can cause dry mouth, constipation, 
urinary retention, impaired sweating, tachycardia, and blurred 
vision (6). These side effects present substantial risks, especially 
in older adults. Their vulnerability to these outcomes is affected 
by age-related physiological changes, such as increased 
blood-brain permeability, decreased acetylcholine receptors, 
reduced anticholinergic clearance, and a higher likelihood of 
polypharmacy (7,8). Moreover, a high ACB in older adults has 
been associated with elevated rates of falls, hospitalizations, 
and mortality (9,10). Given that geriatric syndromes often result 
in similar outcomes, it is possible that a high ACB not only 
exacerbates, but also contributes to the development of these 
syndromes.

In clinical practice, the ACB can be assessed using various scales 
that assign points to medications based on their anticholinergic 
activity (11). While these scales may differ in their scoring, 
antidepressants, medications for urinary incontinence, and 
antipsychotics consistently receive high anticholinergic scores 
(6). These medications are often used to manage symptoms of 
geriatric syndromes such as depression, urinary incontinence, 
and delirium, either individually or in combination with other 
drugs. Although their use can lead to a high ACB and potential 
side effects, these medications are sometimes necessary since 
effectively managing these symptoms can substantially enhance 
the well-being and functional abilities of certain older patients. 
Therefore, it may be necessary to assess the risks and benefits 
of prescribing anticholinergic medications to older patients by 
evaluating the ACB within this population.

Numerous studies have assessed the ACB among older adults 
using multiple scales. However, most of these studies have 
focused on older individuals with specific diseases, either as 
outpatients or in hospital settings, when they require acute 
care. In our study, we investigated the prevalence of ACB among 
community-dwelling older adults, with a particular focus on 
commonly used medications with anticholinergic side effects. 
Additionally, we sought to investigate the connection between 
ACB and geriatric syndromes, considering their common 
significant outcomes in this population.

Materials and Methods
This cross-sectional study, designed to screen community-
dwelling older adults, was conducted between January 2019 
and June 2019. The study was announced by the municipality of 
Altındağ, a district in Ankara, Türkiye, inviting individuals who 
wished to participate. Participants were required to attend a 

designated location for examination. The inclusion criteria were 
being 60 years or older, having knowledge of their medications, 
and bringing them to the examination. Individuals were excluded 
if they had communication problems that made them unable to 
comprehend the study materials or answer the questions. This 
study adhered to the principles of the Declaration of Helsinki 
and obtained ethical approval from Ankara University’s Ethical 
Committee (approval number: 11-747-18, date: 25.06.2018).

Evaluation of Participants

The participants were evaluated by geriatricians and internal 
medicine doctors from Ankara University Faculty of Medicine. 
Patient demographics, including age, place of residence, 
comorbidities, and medications, were recorded. The Charlson 
Comorbidity Index (CCI) was calculated to assess the patients’ 
comorbidity burden (12).

Height, weight, handgrip strength, and gait speed were measured 
for all participants. Handgrip strength (kg) was measured using 
an electronic hand dynamometer (Takei Scientific Instruments, 
Niigata, Japan). Patients were seated with their elbow flexed at 
a 90-degree angle and instructed to squeeze the dynamometer 
as forcefully as possible. Measurements were taken three times 
for each hand, allowing sufficient rest between each trial. The 
highest value obtained from these measurements was recorded 
as the final handgrip strength. Gait speed was determined 
by the time taken to walk 4 meters, with the corresponding 
speed calculated in meters per second. Low muscle strength 
was identified as handgrip measurements below 32 kg for men 
and below 22 kg for women, and low physical performance was 
characterized by a gait speed of less than 0.8 m/s (13).

Polypharmacy was defined as using at least 5 medications. 
Dependency was defined if participants showed dependency in 
at least one area on the Katz activities of daily living (ADL), 
with a maximum score of 6, or Lawton instrumental activities of 
daily living (IADL), with a maximum score of 8 (14,15). A score 
of 21 or lower on the mini-mental status examination (MMSE), 
selected in this study to account for the limited education levels 
within our sample that can affect MMSE performance, indicated 
cognitive impairment (16). Meanwhile, a score of 5 or higher 
on the Yesavage Geriatric Depression Scale (GDS) suggested 
depression (17). Based on Fried Frailty Index scores, participants 
were categorized as robust (0 points), prefrail (1-2 points), or 
frail (3-5 points) (18). Fall histories in the last year and presence 
of urinary incontinence in the last 3 months were recorded. 
Nutritional status was classified as normal (12-14 points), at 
risk of malnutrition (8-11 points), or malnourished (0-7 points) 
according to the short form of the Mini-Nutritional Assessment 
tool Scores (19). Individuals scoring between 4 and 10 on the 
SARC-F and exhibiting low muscle strength, as described above, 
were classified as having probable sarcopenia (20,21).
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Determining ACB Scores

We utilized the updated “Anticholinergic Cognitive Burden 
Scale” to determine the ACB scores of participants based on their 
medications (22,23). The anticholinergic effects of medications 
taken by each participant for at least 3 months were evaluated 
and scored according to this scale. The participants were then 
categorized as no ACB (score =0), low ACB (score =1), and high 
ACB (score ≥2).

Statistical Analysis

Statistical analyses were conducted using PASW Statistics 
(version 18.0. Chicago: SPSS Inc.). Counts and percentages 
were used to summarize categorical variables, while continuous 
variables were summarized using medians and interquartile 
ranges (IQR). Patient categorization was based on their ACB 
score (0, low, or high). Categorical variables were compared using 
the chi-square test, while continuous variables were assessed 
using the Kruskal-Wallis test for multiple group comparisons. 
Multivariate logistic regression analysis was performed to assess 
parameters associated with a high ACB score, and odds ratios 
were calculated. Statistical significance was set at p<0.05.

Results
Of the 608 individuals who applied to participate in the study, 
521 met the criteria and were included. Table 1 provides 
details on the characteristics of the study participants and the 
distribution of ACB scores. The participants had a median age 
of 68 years (IQR 65-72). The age distribution revealed that 61% 
were aged 60-69 years, 34.9% were aged 70-79 years, and 4% 
were aged 80 years or older. Females constituted 63% (n=328) 
of the participants, while males accounted for 37% (n=193). The 
median BMI was 31.1 (IQR 28-35). Regarding comorbidities, the 
median CCI was 3 (IQR 2-4). The most prevalent comorbidities 
included hypertension (58.2%), diabetes mellitus (29.4%), and 
coronary artery disease (17.5%). One hundred and twenty-eight 
participants (24.6%) were taking at least one anticholinergic 
medication. The ACB scores were distributed as follows: 75.4% 
of participants had a score of 0, 17.1% had a low score, and 
7.5% had a high score.

Table 2 presents the association between the ACB categories 
and patients’ characteristics as well as geriatric syndromes. 
The median age increased slightly with higher ACB scores: 67 
years (no ACB), 69 years (low ACB), and 69 years (high ACB), 
with a significant difference (p=0.040). The CCI scores were 
also significantly higher in the high ACB group (median of 4) 
compared to the no ACB (median of 3) and low ACB (median 
of 3) groups (p<0.001). While the median Katz ADL and Lawton 
IADL Scores were similar across the groups, individuals with 
higher ACB scores tended to have slightly lower functional 
scores, indicating greater dependence. Statistically significant 
differences were observed for both measures (p<0.001 for both 

measures). The number of medications was significantly higher 
in the high ACB group (median of 6) compared to the no ACB 
(median of 2), and low ACB (median of 5) groups (p<0.001). 
The number of geriatric syndromes also increased significantly 
with higher ACB scores, with a median of 4 in the high ACB 
group, 2 in the low ACB group, and 1 in the no ACB group 
(p<0.001). Polypharmacy and urinary incontinence were most 

Table 1. Characteristics of study participants and 
Anticholinergic Burden Score distribution

All participants

Age (median) 68 (65-72)

60-69 years (n, %) 318 (61%)

70-79 years (n, %) 182 (34.9%)

≥80 years (n, %) 21 (4%)

Female (n, %) 328 (63%)

Male (n, %) 193 (37%)

Education status

Illiterate 122 (23.4%)

Literate 71 (13.6%)

Primary school graduate 220 (42.2%)

Middle school graduate 39 (7.5%)

High school graduate 51 (9.8%)

University graduate 18 (3.5%)

BMI (median) 31.1 (28-35)

CCI (median) 3 (2-4)

Comorbidities (n, %)

Hypertension 303 (58.2%)

Diabetes mellitus 153 (29.4%)

Coronary artery disease 91 (17.5%)

Heart failure 12 (2.3%)

Cerebrovascular disease 11 (2.1%)

Chronic kidney disease 3 (0.6%)

Dementia 3 (0.6%)

Chronic pulmonary obstructive disease 8 (1.5%)

Depression 30 (5.8%)

Number (%) of patients on anticholinergic 
meds 128 (24.6%)

Number (%) of patients on at least 2 
anticholinergic meds 23 (4.5%)

Number (%) of patients on at least 3 
anticholinergic meds 5 (1%)

Number (%) of patients on ≥4 anticholinergic 
meds 1 (0.2%)

ACB Score (n, %)

ACB Score 0 393 (75.4%)

ACB Score 1 (low) 89 (17.1%)

ACB Score ≥2 (high) 39 (7.5%)

The values are shown as counts and percentages (%)
BMI: Body Mass Index, CCI: Charlson Comorbidity Index, ACB: Anticholinergic 
burden
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prevalent in the high ACB group (74.4% and 56.4%, respectively, 
p<0.001 and p=0.046). Frailty was significantly higher in the 
high ACB group, with 51.3% classified as frail compared to 
15.3% in the no ACB group and 29.2% in the low ACB group 
(p<0.001). Probable sarcopenia and low muscle strength were 
more prevalent in the high ACB group (35.9% and 76.9%, 
respectively, p<0.001 and p=0.004). Gait speed was significantly 
slower in the high ACB group (median of 0.5 m/s) compared to 
the no ACB (0.57 m/s), and low ACB (0.66 m/s) groups (p<0.001). 
Low physical performance was also more prevalent in the high 
ACB group (92.3%) compared to the group no ACB (74.8%) and 
low ACB (61.8%) groups (p=0.001). GDS scores of ≥5, indicating 
depression, were significantly higher in the high ACB group 

(59%) compared to the no ACB (34%) and low ACB (50.6%) 
groups (p<0.001). 

The list of drugs used by participants with anticholinergic 
effects and their ACB scores was provided in Table 3. Among 
the 451 participants taking at least one medication, the most 
commonly used drugs with anticholinergic effects included 
metoprolol (17.3%), colchicine (2%), warfarin (1.8%), and 
furosemide (1.6%). Among participants taking medication, 
thirty-one (6.8%) were using a medication with a score of 3 
on the Anticholinergic Cognitive Burden Scale. The number 
of patients using anticholinergic drugs for each medication is 
shown in Figure 1.

Table 2. Anticholinergic Burden Score categories according to participants’ characteristics and geriatric syndromes
No ACB
(ACB Score =0)
(n=393, 75.4%)

Low ACB
(ACB Score =1)
(n=89, 17.1%)

High ACB
(ACB Score ≥2)
(n=39, 7.5%)

p

Age (median) 67 (65-72) 69 (66-71) 69 (65-74) 0.040

Female (n, %) 238 (60.6%) 58 (65.2%) 32 (82.1%) 0.027

Male (n, %) 155 (39.4%) 31 (34.8%) 7 (17.9%)

BMI (median) 30.8 (27.7-34.7) 31.7 (28.7-34.6) 34.4 (29-37.5) 0.043

CCI (median) 3 (2-4) 3 (3-4) 4 (3-5) <0.001

Katz ADL (median) 6 (6-6) 6 (5-6) 6 (5-6) <0.001

Lawton IADL (median) 8 (8-8) 8 (8-8) 8(7-8) <0.001

Number of medications (median) 2 (1-4) 5 (3-6) 6 (4-8) <0.001

Number of geriatric syndromes (median) 1 (1-2) 2 (1-4) 4 (2-5) <0.001

Polypharmacy (n, %) 73 (18.6%) 50 (56.2%) 29 (74.4%) <0.001

Urinary incontinence (n, %) 143 (36.4%) 36 (40.4%) 22 (56.4%) 0.046

Fall history (n, %) 93 (23.7%) 28 (31.5%) 14 (35.9%) 0.107

Frailty (n, %) <0.001

Robust 167 (42.5%) 27 (30.3%) 6 (15.4%)

Prefrail 166 (42.2%) 36 (40.4%) 13 (33.3%)

Frail 60 (15.3%) 26 (29.2%) 20 (51.3%)

Probable sarcopenia (n, %) 40 (10.2%) 20 (22.5%) 14 (35.9%) <0.001

Muscle strength (kg) (median) 24.8 (19.1-33.3) 22.6 (17.6-30.3) 19.4 (14-24.1) <0.001

Low muscle strength (n, %) 194 (49.6%) 49 (55.1%) 30 (76.9%) 0.004

Gait speed (m/s) (median) 0.57 (0.44-0.8) 0.66 (0.5-0.8) 0.5 (0.35-0.64) <0.001

Low physical performance (n, %) 291 (74.8%) 55 (61.8%) 36 (92.3%) 0.001

MMSE Scores (n, %)

≤21 points 51 (13%) 10 (11.2%) 7 (17.9%) 0.015

GDS Scores (n, %)

≥5 points 133 (34%) 45 (50.6%) 23 (59%) <0.001

MNA Scores (n, %) 0.447

Malnutrition risk 13 (3.3%) 4 (4.5%) 3 (7.7%)

Malnutrition 2 (0.5%) 1 (1.1%) 0 (0%)

The values are shown as counts and percentages (%) or medians (interquartile range). 
ACB: Anticholinergic burden, ADL: Activities of daily living, BMI: Body Mass Index, CCI: Charlson Comorbidity Index, GDS: Geriatric Depression Scale, IADL: Instrumental 
activities of daily living, MMSE: Mini-mental state examination, MNA: Mini nutritional assessment
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After adjusting for age and the CCI, the multivariate logistic 
regression analysis indicated that polypharmacy (OR=5.317, 
95% CI 2.303-12.275, p≤0.001) and frailty (OR=3.042, 95% CI 
1.482-6.242, p=0.002) were strongly linked to higher odds of 
high ACB (Table 4).

Discussion
In this study, we found that the prevalence of high ACB 
among community-dwelling older adults was 7.5%. However, 
a notable 24.6% of participants were taking medications 
with anticholinergic properties. This prevalence is lower than 
the 55% to 65% rates reported among older adults in long-
term care facilities and hospital outpatients, which can be 
explained by differences in ACB scales, residency areas, age, and 
functional status of participants (24-26). Our study participants 
had a relatively lower median age (68 years) and were more 
active, as indicated by high ADL and IADL scores, reflecting 
lower dependency. Similarly, a recent study found a 19% ACB 
prevalence among community-dwelling older adults aged 65 
and above, aligning with our findings (27).

As people age, the number of comorbidities and medications 
they use increases, elevating their risk of polypharmacy and ACB 
(28). In our study, participants with a high ACB score were more 
likely to use multiple medications, have more comorbidities, and 
present with geriatric syndromes such as urinary incontinence, 
frailty, sarcopenia, cognitive dysfunction, and depression. It is not 
surprising that these conditions are associated with high ACB, 
given the frequent use of antimuscarinics and antidepressants 
for treatment. Even patients not using these medications 
may have a high ACB due to other drugs with anticholinergic 
properties, such as diuretics or beta-blockers, commonly used 
for managing comorbidities.

The most prevalent medications with anticholinergic effects 
in our study were metoprolol, colchicine, and warfarin. 
Cardiovascular drugs, including metoprolol, warfarin, and 
furosemide, were the most common category, followed by 
urinary incontinence drugs like solifenacin and antihistamines 
such as hydroxyzine. These findings are consistent with previous 
studies in older adults, particularly a study among elderly 
Turkish individuals aged 85 and above, which also identified 
metoprolol and furosemide as frequently used medications with 
anticholinergic properties (24). 

The impact of anticholinergic drugs on cognitive function is well 
established, with studies showing that these medications can 
lead to dementia and cognitive decline (29). For instance, a two-
year decline of 0.33 points in MMSE scores has been associated 
with anticholinergic medications, and even short-term use 
(>60 days) can double the risk of cognitive impairment (30,31). 
The mechanisms behind this effect are still unclear, but may 
involve increased amyloid-β accumulation and reduced brain 

Table 3. List of drugs used by participants with anticholinergic 
effects and their ACB Scores according to the Anticholinergic 
Cognitive Burden Scale

Medications with 
anticholinergic side 
effects

Number of 
participants (among 
those taking at least 
one medication) 
(n= 451)

Medication 
Scores on
Anticholinergic 
Cognitive 
Burden Scale 

Urinary incontinence medications

Trospium 2 (0.4%) 3

Solifenacin 4 (0.9%) 3

Tolterodine 3 (0.7%) 3

Oxybutynin 1 (0.2%) 3

Fesoterodine 1 (0.2%) 3

Propiverine 1 (0.2%) 3

Antidepressants

Paroxetine 3 (0.7%) 3

Amitriptyline 1 (0.2%) 3

Venlafaxine 1 (0.2%) 1

Trazodone 4 (0.9%) 1

Antipsychotics

Quetiapine 4 (0.9%) 3

Olanzapine 1 (0.2%) 3

Risperidone 1 (0.2%) 1

Cardiovascular system medications

Metoprolol 78 (17.3%) 1

Nifedipine 5 (1.1%) 1

Digoxin 2 (0.4%) 1

Captopril 1 (0.2%) 1

Warfarin 8 (1.8%) 1

Furosemide 7 (1.6%) 1

Isosorbide 5 (1.1%) 1

Gastrointestinal system medications

Hyoscine butylbromide 3 (0.7%) 3

Dimenhydrinate 2 (0.4%) 3

Alverine 1 (0.2%) 1

Anti-inflammatory medications

Prednisolone 1 (0.2%) 1

Colchicine 9 (2%) 1

Antihistamines

Desloratadine 2 (0.4%) 1

Hydroxyzine 5 (1.1%) 3

Levocetirizine 2 (0.4%) 1

Cetirizine 2 (0.4%) 1

Others

Carbamazepine 1 (0.2%) 2

Theophylline 3 (0.7%) 1

The values are shown as counts and percentages (%), ACB: Anticholinergic burden
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synapse numbers, contributing to Alzheimer’s disease-related 
pathology and brain atrophy. In line with previous research, 
our data also indicate a higher prevalence of low MMSE scores 
among participants with higher ACB scores, which aligns with 
the existing evidence linking ACB to cognitive impairment.

Beyond cognitive decline, anticholinergic drugs have also been 
linked to falls, balance issues, and reduced physical activity in 
older adults (32,33). In our study, participants with high ACB 
scores showed increased dependency in ADL and IADL, decreased 
muscle strength, and slower gait speed. Probable sarcopenia was 
also highly prevalent in this group. These effects could be related 
to the anticholinergic impact on neuromuscular junctions, 
potentially disrupting movement and posture, contributing to 
muscle weakness and reduced physical activity, as seen in other 
studies (34,35).

Our findings suggest that polypharmacy and frailty are 
significant predictors of high ACB, even after adjusting for age 
and the CCI. Frailty is defined by a reduced physiological reserve 
and heightened susceptibility to negative health outcomes, 
including falls, disabilities, hospitalizations, nursing home 
admissions, and increased mortality (36). Frail older adults often 

have a high burden of comorbidities and concomitant geriatric 
syndromes, including malnutrition, cognitive dysfunction, and 
urinary incontinence (37). Therefore, they also may take an 
increased number of medications, leading to polypharmacy 
and a higher risk of high ACB (38). However, establishing a 
cause-and-effect relationship between frailty and high ACB 
is challenging, as high ACB can also contribute to low muscle 
strength, gait speed, weakness-all of which are components of 
frailty-ultimately leading to frailty. 

Most studies on ACB focus on hospitalized or nursing home 
residents, but our study highlights the ACB among community-
dwelling older adults. While antidepressants, antipsychotics, 
and urinary incontinence drugs are well-known for their high 
anticholinergic effects, our findings show that commonly used 
cardiovascular medications-such as metoprolol, furosemide, and 
warfarin-are the most prevalent contributors to the ACB in this 
population, despite having a lower ACB. This underscores the 
importance of being knowledgeable about which drugs have 
anticholinergic properties, regularly reviewing medications, 
and deprescribing anticholinergic medications when possible to 
improve outcomes for frail older adults. Reducing the ACB can 

Figure 1. Number of participants based on the use of anticholinergic medications

*The y-axis scale is 0-10 for clarity; 78 participants were using metoprolol

Table 4. Results of univariate and multivariate analyses of factors associated with high ACB score
Univariate Multivariate

Variable OR 95% CI p OR 95% CI p

Age (continuous) 1.034 0.976-1.095 0.260 0.978 0.912-1.048 0.529

CCI (continuous) 1.798 1.368-2.364 <0.001 1.291 0.906-1.841 0.158

Polypharmacy 8.464 4.009-17.871 <0.001 5.317 2.303-12.275 <0.001

Frailty 4.847 2.481-9.470 <0.001 3.042 1.482-6.242 0.002
The values are reported as odds ratios with 95% confidence intervals (CI). 
CCI: Charlson Comorbidity Index, ACB: Anticholinergic burden
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enhance cognition, mitigate adverse effects, improve quality of 
life, and help decrease the prevalence of geriatric syndromes.

Study Limitations

Our study has several limitations. The cross-sectional nature 
of the design restricts our ability to determine causality 
between ACB and geriatric syndromes. Additionally, we only 
assessed ACB using the Anticholinergic Cognitive Burden Scale, 
without considering the dosage or duration of medication use, 
which may also affect outcomes. Furthermore, the number of 
participants in the high ACB group was relatively low, limiting 
the generalizability of our findings. Another limitation is that 
we investigated probable sarcopenia based on SARC-F scores 
and low muscle strength, rather than diagnosing sarcopenia, as 
we did not directly measure muscle mass. Additionally, cognitive 
impairment was diagnosed using the MMSE rather than a 
comprehensive neuropsychological assessment.

Conclusion
In conclusion, high ACB was present in 7.5% of participants. 
Additionally, anticholinergic medication use was observed 
in 24.6% of community-dwelling older adults. Participants 
with a high ACB score exhibited a greater number of geriatric 
syndromes. A high ACB correlated with a heightened risk of 
polypharmacy and frailty within this population. Cardiovascular 
medications were the most commonly used drugs contributing 
to the ACB. There is a need for prospective studies to investigate 
the causal link between high ACB and geriatric syndromes in 
older adults.
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