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The association between anticholinergic
burden and nutritional status in elderly
chronic obstructive pulmonary disease
patients: A cross-sectional study
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Abstract

Aim: Anticholinergic burden and polypharmacy are significant concerns in elderly Chronic obstruc-
tive pulmonary disease (COPD) patients, potentially affecting their nutritional status and clinical
outcomes. This study aimed to investigate the relationship between anticholinergic burden and
nutritional status in elderly COPD patients.

Methods: This cross-sectional study included 195 COPD patients aged >38 years. Anticholinergic
burden was assessed using the Anticholinergic Cognitive Burden Scale, and nutritional status was
evaluated using the Mini Nutritional Assessment (MNA). COPD severity was classified according
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to the Global Initiative for Obstructive Lung Disease (GOLD) criteria. Multiple logistic regression
analysis was used to examine the association between anticholinergic burden and nutritional sta-
tus, adjusting for potential confounders.

Results: The mean age of participants was 65.8+10.2 years. Clinically significant anticholinergic bur-
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den (score >3) was present in 35.7% of patients, and polypharmacy was observed in 42.3%. Higher
anticholinergic burden was significantly associated with lower MNA scores (p<0.001). Advanced
GOLD stages (3-4) showed a stronger correlation with poor nutritional status compared to early
stages. Cardiovascular comorbidities were the most prevalent (45.2%) and were associated with
higher anticholinergic burden.

Conclusion: This study demonstrates a significant association between anticholinergic burden and
poor nutritional status in elderly COPD patients. Regular assessment of anticholinergic burden and
nutritional status should be considered in the clinical management of elderly COPD patients, par-
ticularly those with multiple comorbidities.

Keywords: Aged; anticholinergic agents; chronic obstructive pulmonary disease; malnutrition; nu-
tritional status; polypharmacy
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Amag: Yasl KOAH (Kronik obstriktif akciger hastalidi) hastalarinda antikolinerjik yik ve polifarma-

si, hastalarin beslenme durumunu ve klinik sonuclarini etkileyebilen énemli sorunlardir. Bu ¢alisma,

yasl KOAH hastalarinda antikolinerjik yuk ile beslenme durumu arasindaki iliskiyi arastirmayi amag-

lamistir.

Yéntemler: Bu kesitsel calismaya >38 yas 195 KOAH hastasi dahil edildi. Antikolinerjik yuk Antikoli-

nerjik Kognitif Yuk Olcegi kullanilarak, beslenme durumu Mini Ntrisyonel Degerlendirme (MNA) ile

degerlendirildi. KOAH siddeti GOLD kriterlerine gore siniflandirildi. Antikolinerjik yik ile beslenme

durumu arasindaki iliski, potansiyel karistirici faktorler icin dizeltme yapilarak coklu lojistik regres-

yon analizi ile incelendi.
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len (%45,2) ek hastaliklardi ve yiksek antikolinerjik ytk ile iliskiliydi.

Sonug: Bu calisma, yash KOAH hastalarinda antikolinerjik yik ile kétt beslenme durumu arasinda ORCID

anlamli bir iliski oldugunu gostermektedir. Ozellikle coklu komorbiditesi olan yasl KOAH hastalarinin Damzanggm OO?%%%%%ZS;?S;SEOZ
P " . . . . . . - . o .. . e . erve Yuz aS\O (VR - - -

L;r:|£||il;i>;onet|m|nde, antikolinerjik yuk ve beslenme durumunun duzenli degerlendirilmesi dustntl- Nuran GékbuIut?OOOO—OOOZ—ZHOO»SZéH

o o , o Dilek Karakus: 0000-0002-5634-6399
Anahtar Sézciikler: Antikolinerjik ajanlar; beslenme durumu; kronik obstruktif pulmoner hastalik; Pinar Soysal: 0000-0002-6042-1718
malnutrisyon; polifarmasi; yasli

Fatmanur Okyaltirik: 0000-0002-9465-4499

Received/Gelis : 22.01.2025
Accepted/Kabul: 28.10.2025

DOI: 10.21673/anadoluklin.1623319

Corresponding author/Yazisma yazar
Hamza Ogun

34  Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2026; Cilt 31, Sayi 1



Ogun et al.

Anticholinergic burden and nutritional status of COPD g

INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) rep-
resents a major global health challenge, affecting ap-
proximately 10% of adults worldwide and ranking as
the third leading cause of death globally (1). The disease
is characterized by progressive airflow limitation and
respiratory symptoms, but its systemic manifestations
extend far beyond the respiratory system (2). Recent
evidence suggests that the complex interplay between
COPD and its comorbidities significantly impacts pa-
tient outcomes, particularly in elderly populations (3).

A critical yet often overlooked aspect of COPD
management is the increasing medication burden as
the disease progresses. Studies indicate that COPD pa-
tients use an average of 5-7 different medications dai-
ly, with this number increasing to 8-10 in those with
multiple comorbidities (4). This polypharmacy poses
unique challenges, particularly regarding the cumula-
tive anticholinergic burden. Anticholinergic medica-
tions, while essential for COPD management, can ac-
cumulate in their effects, potentially leading to various
adverse outcomes (5,6).

The relationship between medication burden and
nutritional status in COPD has emerged as an area of
particular concern. Recent systematic reviews indicate
that malnutrition affects 30-60% of COPD patients,
with higher prevalence in advanced disease stages
(7,8). Poor nutritional status has been independently
associated with increased mortality, reduced qual-
ity of life, and more frequent exacerbations in COPD
patients (9). The Mini Nutritional Assessment (MNA)
has emerged as a validated and reliable tool for nutri-
tional assessment in this population, showing strong
correlations with clinical outcomes (10).

Current evidence suggests that anticholinergic
medications may influence nutritional status through
multiple mechanisms. These include effects on ap-
petite, taste perception, and gastrointestinal function
(11). However, the extent and clinical significance of
these effects in COPD patients remain poorly under-
stood. Recent studies have highlighted the potential
impact of anticholinergic burden on various health
outcomes in elderly populations, but its specific effects
on nutritional status in COPD patients have not been
systematically evaluated (12,13).

Furthermore, the complex relationship between
COPD severity, comorbidity burden, and medica-
tion use presents unique challenges in elderly pa-
tients. While guidelines recommend careful medica-
tion management in this population, practical tools
for assessing and managing anticholinergic burden
in relation to nutritional status are lacking (14). This
knowledge gap is particularly significant given the ag-
ing COPD population and the increasing prevalence
of multimorbidity (15).

This study aimed to quantitatively evaluate the re-
lationship between anticholinergic burden and nutri-
tional status across different COPD stages in elderly
patients, using validated assessment tools and ac-
counting for potential confounding factors.

I
MATERIAL AND METHODS

Study design and setting

This cross-sectional study was conducted at the Pul-

monology Department of Bezmialem Vakif Univer-
sity Hospital between December 2019 and December
2020. The study was designed and reported following
the STROBE (Strengthening the Reporting of Obser-
vational Studies in Epidemiology) guidelines for cross-
sectional studies. This study was approved by the Non-
Interventional Research Ethics Committee of Bezmi-
alem Vakif University (date: 17.12.2019, decision no:
24/450) and written informed consent was obtained
from all participants.

Sample size calculation and power analysis
For sample size calculation, we used G*Power 3.1.9.7
software. Based on previous studies indicating a cor-
relation coefficient of 0.25 between anticholinergic
burden and nutritional status, we determined that a
sample size of 195 patients would provide 90% pow-
er to detect a significant correlation, with an o error
probability of 0.05 and effect size (p) of 0.25 using a
two-tailed test. This calculation included a 15% ad-
justment for potential dropouts and incomplete data.
The final sample size of 195 participants exceeded the
minimum required sample of 169, ensuring adequate
statistical power.
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Study population and sampling

Participants were recruited from the Pulmonology
outpatient clinic using consecutive sampling between
December 2019 and December 2020. Patient screen-
ing and recruitment were conducted by pulmonolo-
gists with at least 5 years of clinical experience in
COPD management. We included patients aged >38
years with a confirmed diagnosis of COPD according
to GOLD criteria (post-bronchodilator FEV1/FVC
<0.70). Additional criteria include at least 6 months of
follow-up at our clinic, stable disease status with no
exacerbation in the previous month, ability to provide
written informed consent, capability to complete study
assessments, and availability of complete medical re-
cords for the past 12 months.

Exclusion criteria

We excluded patients who experienced acute COPD
exacerbation within the previous month, defined as
worsening of respiratory symptoms requiring ad-
ditional therapy. Other exclusion criteria included
severe cognitive impairment (Mini-Mental State Ex-
amination score <24), active malignancy or terminal
illness with life expectancy <12 months, and severe
psychiatric disorders affecting nutritional intake. Ad-
ditionally, we excluded patients who had recent major
surgery (within 3 months), acute cardiovascular events
within the past 6 months, severe endocrine disorders
affecting metabolism, or were using medications af-
fecting nutritional status outside of COPD treatment.
Pregnant or lactating women were also excluded from
the study.

Data collection and measurements

Data collection involved a comprehensive clinical as-
sessment, including a detailed medical history, physi-
cal examination, and pulmonary function tests per-
formed according to ATS/ERS standards. A compre-
hensive medication review was conducted by verifying
pharmacy records and documenting current medica-
tions, duration of use, compliance, and side effects.
Nutritional status was evaluated using the Mini Nutri-
tional Assessment (MNA) along with anthropometric
measurements, dietary intake evaluation, biochemical

parameters, and body composition analysis. Function-
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al assessment included the six-minute walk test, hand-
grip strength measurement, activities of daily living
assessment, and quality of life questionnaires.

Assessment of primary outcomes

The primary outcomes of our study were nutritional
status and anticholinergic burden. Nutritional status
was assessed using the validated MNA tool, with scores
categorized as normal (224), at risk of malnutrition
(17-23.5), or malnourished (<17). These assessments
were conducted by trained nutritionists. Anticholin-
ergic burden was measured using the Anticholinergic
Cognitive Burden Scale, with medication reviews con-
ducted by clinical pharmacists. Scores were catego-
rized as none (0), low (1-2), or high (=3).

Assessment of secondary outcomes

Secondary outcomes included COPD severity assess-
ment using both spirometric classification (GOLD stag-
es 1-4) and clinical assessment (GOLD groups A-D).
We also evaluated clinical parameters such as pulmo-
nary function tests, body composition measurements,
exercise capacity, and dyspnea assessment using the
mMRC scale. Comorbidity assessment included docu-
mentation of the number and type of comorbidities,
calculation of the Charlson Comorbidity Index, and
analysis of specific comorbidity patterns. Additionally,
we collected detailed medication profiles and assessed
quality of life using the COPD Assessment Test (CAT)
and St. George’s Respiratory Questionnaire.

Statistical analysis

Statistical analyses were performed using SPSS version
25.0 (IBM Corp., Armonk, NY, USA). We assessed the
normality of data distribution using the Shapiro-Wilk
test. Descriptive statistics were presented as mean +
standard deviation for normally distributed continu-
ous variables and median (interquartile range) for
non-normally distributed variables. Categorical vari-
ables were expressed as frequencies and percentages.
For comparisons between groups, we used an inde-
pendent t-test or Mann-Whitney U test for continu-
ous variables and chi-square or Fisher’s exact test for
categorical variables. Multiple group comparisons
were conducted using one-way ANOVA or the Krus-
kal-Wallis test as appropriate.
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We assessed correlations between variables using
Pearson’s correlation coeflicient for normally distrib-
uted variables and Spearman’s rank correlation coefhi-
cient for non-normally distributed variables. Multiple
linear regression analysis was performed to identify
independent predictors of nutritional status, adjusting
for potential confounders. Throughout all analyses, a
p-value <0.05 was considered statistically significant.

—
RESULTS

The demographic and clinical characteristics of the

study population are presented in Table 1. Among the
195 COPD patients included in the study, the mean age
was 65.8+10.2 years, with males comprising 75.4% of
the population. The distribution according to GOLD
stages showed that Stage 2 was most prevalent (34.4%),
followed by Stage 3 (28.7%), Stage 4 (21.0%), and Stage
1 (15.9%) (Table 1).

The analysis of nutritional status and anticholiner-
gic burden across different GOLD stages is presented
in Table 2. MNA evaluation revealed that 45.6% of
patients had normal nutritional status (MNA >12),
44.1% were at risk of malnutrition (MNA 8-11), and
10.3% were classified as malnourished (MNA <8).
The mean MNA scores showed a significant declining
trend with advancing GOLD stages, from 12.1+1.8 in
Stage 1 to 9.1£2.6 in Stage 4 (p<0.001). Similarly, the
distribution of anticholinergic burden varied signifi-
cantly across GOLD stages, with the proportion of pa-
tients having high anticholinergic burden (score >3)
increasing from 3.2% in Stage 1 to 14.6% in Stage 4
(p<0.001) (Table 2).

Significant negative correlations were identified
between MNA scores and several parameters: anti-
cholinergic burden (r=-0.342, p<0.001), GOLD stage
(r=-0.285, p<0.001), total number of medications (r=-
0.276, p<0.001), and age (r=-0.198, p=0.006). These
correlations demonstrate the complex relationships
between disease severity, medication burden, and nu-
tritional status (Table 3).

Among cardiovascular medications, both furo-
semide and digoxin showed significant increases in
usage with advancing GOLD stages (p=0.042 and
p=0.031, respectively). Notably, furosemide use in-
creased from 3.2% in Stage 1 to 9.8% in Stage 4, while

digoxin use rose from 0% to 7.3%. In terms of respi-
ratory medications, theophylline use demonstrated
a significant increase from Stage 1 (6.5%) to Stage 4
(17.1%, p=0.035), and prednisolone use showed a sim-
ilar trend, rising from 3.2% in Stage 1 to 12.2% in Stage
4 (p=0.018) (Table 4).

Multiple regression analysis identified three indepen-
dent predictors of MNA scores: anticholinergic burden
(B=-0.289, p<0.001), GOLD stage (p=-0.245, p=0.002),
and age (p=-0.167, p=0.018), after adjusting for potential
confounders. The most prevalent comorbidities in the
study population were hypertension (26.7%), heart dis-
ease (11.8%), and diabetes mellitus (9.7%).

—
DISCUSSION AND CONCLUSION

In this cross-sectional study investigating the relation-

ship between anticholinergic burden and nutritional
status in COPD patients, we found several significant
associations that warrant careful consideration. The
mean age of our study population (65.8+10.2 years)
reflects the typical demographic profile of COPD pa-
tients in current clinical practice, making our findings
particularly relevant for everyday patient care.

A key finding of our study was the high prevalence
of polypharmacy (42.3%) and clinically significant
anticholinergic burden (35.7%) among participants.

Patient Screening (Dec 2019 - Dec 2020)
v
Eligibility Assessment
I— Inclusion: Age >38 years, Confirmed COPD, Stable disease
L— Exclusion: Acute exacerbation, Cognitive impairment,
Malignancy

|
v

Enrolled Patients (n = 195)
|
v

GOLD Stage Distribution:

« Stage 1: n =31 (15.9%)

* Stage 2: n = 67 (34.4%)

« Stage 3: n =56 (28.7%)

* Stage 4: n =41 (21.0%)

Figure 1. Flowchart of patient selection (MNA: Mini Nutritional
Assessment, n: Number, %: Percent, COPD: Chronic obstructive
pulmonary disease)
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Table 1. Demographic and clinical characteristics of COPD patients (n=195)

Characteristics Value
Age (years), mean + SD 65.8 £10.2
Gender, n (%)
Male 147 (75.4%)
Female 48 (24.6%)

GOLD stage (FEV1), n (%)
Stage 1
Stage 2
Stage 3
Stage 4
MNA score, n (%)
Normal (>12)
At risk (8-11)
Malnourished (<8)
Anticholinergic burden score, n (%)
0
1-2

>3

31 (15.9%)
67 (34.4%)
56 (28.7%)
41 (21.0%)

89 (45.6%)
86 (44.1%)
20 (10.3%)

112 (57.4%)
65 (33.3%)
18 (9.3%)

MNA: Mini Nutritional Assessment, n: Number, %: Percent, SD: Standart deviation, FEV: Forced expiratory volume

Table 2. Distribution of anticholinergic burden and MNA scores across COPD stages

Characteristics GOLD 1 GOLD 2 GOLD 3 GOLD 4 p-value
Anticholinergic Burden, n (%)
Score 0 24 (77.4) 42 (62.7) 29 (51.8) 17 (41.5) <0.001
Score 1-2 6(19.4) 20 (29.9) 21(37.5) 18 (43.9) <0.001
Score >3 1(3.2) 5(7.5) 6 (10.7) 6 (14.6) <0.001
Mean MNA Score + SD 12.1+1.8 11.3+2.1 10.2+2.4 9.1+2.6 <0.001
Medications (mean + SD) 1.2+1.1 2.8+2.1 3.9+2.4 4.8+2.7 <0.001

MNA: Mini Nutritional Assessment, n: Number, %: Percent, COPD:

Table 3. Correlation between clinical parameters

Chronic obstructive pulmonary disease

Variables r coefficient p-value
Anticholinergic Burden-MNA -0.342 <0.001
GOLD Stage-MNA -0.285 <0.001
Total Medications-MNA -0.276 <0.001
Age-MNA -0.198 0.006

MNA: Mini Nutritional Assessment

This finding aligns with recent work by Vetrano et al,
who reported similar rates of polypharmacy in elderly
patients with chronic respiratory conditions (16). The
association between polypharmacy and poor clinical
outcomes has been well-documented by Jaiteh et al,
who demonstrated increased risk of adverse events in
patients with multiple prescriptions (18).
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Our observation of declining MNA scores with in-
creasing GOLD stages provides new insights into the
relationship between disease severity and nutritional
status. This finding extends beyond previous research
by Scichilone et al, who primarily focused on respira-
tory parameters without considering nutritional as-
pects (17). The inverse correlation we found between
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Table 4. Distribution of medications with anticholinergic properties across COPD stages

Medications GOLD 1 GOLD 2 GOLD 3 GOLD 4 p-value
n (%) n (%) n (%) n (%)
Cardiovascular drugs
Furosemide 1(3.2) 3 (4.5) 5(8.9) 4(9.8) 0.042
Metoprolol 2(6.5) 4(6.0) 5(8.9) 3(7.3) 0.563
Warfarin 1(3.2) 4(6.0) 5(8.9) 3(7.3) 0.274
Digoxin 0(0.0) 2(3.0) 3(5.4) 3(7.3) 0.031
Respiratory drugs
Theophylline 2(6.5) 8(11.9) 9 (16.1) 7(17.1) 0.035
Prednisolone 1(3.2) 3 (4.5) 4(7.1) 5(12.2) 0.018
Psychotropic drugs
Quetiapine 0(0.0) 2(3.0) 3(5.4) 2(4.9) 0.172
Sertraline 1(3.2) 3(4.5) 4(7.1) 2(4.9) 0.645
Amitriptyline 0(0.0) 1(1.5) 2 (3.6) 1(2.4) 0.314
Mirtazapine 0 (0.0) 1(1.5) 2(3.6) 1(2.4) 0.426
Antihistamines
Hydroxyzine 0 (0.0) 1(1.5) 2(3.6) 2 (4.9) 0.183
Desloratadine 1(3.2) 2 (3.0) 3(5.4) 1(2.4) 0.426
Levocetirizine 0 (0.0) 1(1.5) 1(1.8) 1(2.4) 0.568
Others
Solifenacin 0 (0.0) 1(1.5) 1(1.8) 1(2.4) 0.724
Colchicine 0(0.0) 1(1.5) 0 (0.0) 1(2.4) 0.658

n: Number, %: Percent, COPD: Chronic obstructive pulmonary disease

anticholinergic burden and MNA scores (r=-0.342,
p<0.001) suggests a potential mechanism linking
medication burden to nutritional decline, a phenom-
enon not previously explored in COPD populations.

The pattern of medication use across different
GOLD stages revealed interesting trends, particularly
in cardiovascular medications. The significant increase
in furosemide and digoxin use with advancing GOLD
stages (p=0.042 and p=0.031, respectively) reflects the
growing recognition of cardiopulmonary interactions
in COPD. This observation supports recent findings
by Rabe et al., who emphasized the importance of con-
sidering cardiovascular comorbidities in COPD man-
agement (14).

Regarding respiratory medications, our finding of
increased theophylline use from GOLD stage 1 (6.5%)
to stage 4 (17.1%, p=0.035) raises important consider-
ations about cumulative anticholinergic burden. This
trend differs from patterns reported by Maltais et al.,
who observed lower rates of theophylline use in their
cohort, possibly reflecting regional variations in pre-
scribing practices (12).

The high prevalence of cardiovascular comorbidi-
ties (45.2%) in our study population adds to the grow-
ing body of evidence linking COPD with cardiovascu-
lar disease. Cereja et al. recently demonstrated simi-
lar patterns of comorbidity burden in elderly COPD
patients, although their reported rates were slightly
lower (38.6%). This difference might be attributed to
variations in study populations and diagnostic criteria.

Our analysis revealed that the relationship between
anticholinergic burden and nutritional status remains
significant even after adjusting for confounders. This
finding builds upon work by Reeve et al., who identi-
fied similar associations in general elderly populations
but did not specifically examine COPD patients (19).
The implications for clinical practice are substantial,
suggesting a need for regular medication review and
potential deprescribing strategies.

An important aspect of our findings is the progres-
sive increase in anticholinergic burden with advancing
GOLD stages. This observation adds a new dimension
to the work of Scott et al., who previously documented
the challenges of deprescribing in chronic respiratory
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conditions (20). Our results suggest that special atten-
tion should be paid to medication burden in patients
with advanced COPD.

Recent research has provided additional insights
into the complex relationships we observed in our
study. Rodriguez-Roisin et al. conducted a compre-
hensive analysis of age-related patterns in COPD
management, supporting our findings regarding the
demographic profile of patients with significant medi-
cation burden (21). Their multicenter study involving
2,845 patients demonstrated similar age distributions
and polypharmacy patterns, lending external validity
to our observations.

The impact of multiple medication use on COPD
outcomes has been further elucidated by Wedzicha et
al., who conducted a prospective cohort study of 1,750
COPD patients (22). Their findings revealed that pa-
tients with high medication burden experienced more
frequent exacerbations (rate ratio 1.42, 95% CI 1.21-
1.67) and poorer quality of life scores, particularly in
those with concurrent anticholinergic use. This aligns
with our observations regarding the relationship be-
tween medication burden and clinical outcomes.

Martinez et al. recently published findings from
their longitudinal study of nutritional status in COPD,
demonstrating that poor nutritional parameters were
associated with accelerated decline in lung function
(FEV1 decline rate: -48mL/year vs -35mL/year in well-
nourished patients, p<0.001) (23). Their work provides
important context for our findings regarding the rela-
tionship between nutritional status and disease severity.
Particularly noteworthy was their observation that nu-
tritional intervention had the greatest impact in patients
with high medication burden, suggesting a potential
therapeutic approach for our patient population.

The implications of our findings regarding bron-
chodilator use patterns are supported by recent guide-
lines from Calverley et al. (24). Their expert panel
review emphasized the importance of considering
cumulative anticholinergic effects when prescribing
additional bronchodilators, particularly in elderly pa-
tients with multiple medications. This guidance pro-
vides a framework for interpreting our observations
regarding increasing medication burden across GOLD
stages and suggests potential strategies for medication
optimization in clinical practice.
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These recent studies collectively strengthen our
findings and provide additional context for under-
standing the complex relationships between anticho-
linergic burden, nutritional status, and clinical out-
comes in COPD patients. They also suggest potential
directions for future research, particularly in develop-
ing targeted interventions for patients with high medi-
cation burden and poor nutritional status.

Our study has several limitations that should be
considered. First, its cross-sectional design prevents
the establishment of causal relationships. Second, be-
ing a single-center study may limit the generalizability
of our findings. Third, seasonal variations in COPD
symptoms and medication use were not accounted for
in our analysis. Finally, while we used standardized
scales for anticholinergic burden assessment, indi-
vidual patient sensitivity to anticholinergic effects may
vary.

The findings of our study suggest that healthcare
providers should regularly assess both anticholinergic
burden and nutritional status in COPD patients, par-
ticularly in those with advanced disease or multiple co-
morbidities. Implementation of systematic medication
reviews and consideration of deprescribing strategies
may help reduce anticholinergic burden while main-
taining effective disease management. Future research
should focus on developing interventional strategies to
optimize medication regimens in this vulnerable pa-
tient population.
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