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Abstract

The cumulative eftects of multiple medications with anticholin-
ergic and sedative properties, referred to as anticholinergic and
sedative burdens, can result in adverse effects in older adults. This
study aimed to evaluate the exposure of older adult patients to anti-
cholinergic and sedative medications. This cross-sectional study
included older adult patients (aged >60 years) admitted to the geri-
atric inpatient wards. The anticholinergic burden was assessed using
the CRIDECO scale, and the Drug Burden Index (DBI) quantified
the cumulative anticholinergic and sedative burden. The data
obtained were categorically assessed and are represented as [n (%)].
The associations between medication burden and health outcomes
were analyzed using appropriate tests. The mean age of the partici-
pants in the study cohort was 72.80+7.41 years. Among the partici-
pants, 29.17% were administered at least one anticholinergic med-
ication, with a mean cumulative Anticholinergic Cognitive Burden
(ACB) score of 2.49+2.00. The majority (94.34%) had a cumulative
DBI score of >1, with a mean DBI score of 3.14+1.55. Linear
regression analysis demonstrated that both ACB and DBI were sig-
nificant predictors of the length of hospitalization (ACB: p=0.002;
DBI: p=0.001), whereas only DBI was associated with the Charlson
Comorbidity Index (p=0.001). Logistic regression revealed that
ACB scores significantly predicted cognitive decline (p=0.047).
This study highlights the high prevalence of anticholinergic and
sedative medication use among hospitalized older adult patients and
its association with adverse health outcomes. Regular medication
reviews and targeted deprescribing strategies are essential to reduce
the medication burden in this vulnerable population.

Introduction

By 2030, it is estimated that 1 in 6 individuals worldwide will
be aged >60 years.' Increasing age is associated with a greater
prevalence of multimorbidity, resulting in a significant increase in
polypharmacy among older adults, raising multiple concerns, such
as drug interactions, increased treatment burden, adverse effects,
and increased healthcare costs. Medications with anticholinergic
or sedative properties are frequently prescribed to older adults for
age-related conditions such as depression, bladder dysfunction,
Parkinson’s disease, and chronic obstructive pulmonary disease.>*
The prevalence estimates range from 13% to 42% for medications
with sedative properties and 8% to 36% for medications with anti-

cholinergic properties.*
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Although these medications are necessary, they present consid-
erable risks to older adults. Anticholinergic drugs can cause
peripheral effects, such as dry mouth, blurred vision, constipation,
and urinary retention,> as well as central effects, such as dizziness,
confusion, reduced concentration, and delirium.® Sedative medica-
tions can negatively affect cognitive function, memory, psychomo-
tor skills, and balance.” The intricate interplay between aging, mul-
tiple medications, and their potential adverse effects underscores
the critical need for a comprehensive evaluation of the burden of
anticholinergic and sedative drugs in older adults.

Several tools have been developed to quantify anticholinergic
and sedative burdens in older adults. The CRIDECO
Anticholinergic Load Scale, created by the Clinical Risk Decision
Evaluation Committee, assesses the total anticholinergic burden of
medications. The Drug Burden Index (DBI) measures the overall
exposure to anticholinergic and sedative medications.®® These
tools have shown an association between higher scores and nega-
tive outcomes in older adults, including falls, functional impair-
ment, cognitive decline, and mortality.

Our understanding of the burden of anticholinergic drugs in
India is predominantly based on limited data from a few studies.
However, few studies have compared these assessment tools in the
Indian context. This study aimed to evaluate the exposure of older
adult patients to anticholinergic and sedative medications in a ter-
tiary care facility in southern India. The assessment utilized the
CRIDECO Anticholinergic Load Scale and the DBI. Furthermore,
this study sought to compile a comprehensive list of medications
with significant anticholinergic and/or sedative effects (DBI med-
ications) for older adults, along with their corresponding minimum
recommended daily dosages.

Materials and Methods
Study design and setting

This cross-sectional study was conducted in the Department of
Geriatrics at a tertiary care hospital between November 2021 and
December 2022. The study protocol was reviewed and approved
by the Institutional Human Ethics Committee (Letter No.: JSSMC/
TIEC/ 17112021/ 05NCT/ 2021-22). Written informed consent was
obtained from all the participants or their legally authorized repre-
sentatives.

Study population

Older adult patients admitted to the inpatient geriatric wards
during the 14-month study period were enrolled. Eligible partici-
pants included patients aged >60 years of any sex who were admit-
ted to the inpatient wards for a minimum of 48 hours, had at least
1 chronic disease, and provided informed consent to participate in
the study. Patients who were discharged within 24 hours of hospi-
tal admission or those admitted under medicolegal case status were
excluded.

Measures
Assessment of medication burden

Anticholinergic burden assessment

The CRIDECO Anticholinergic Load Scale was used as the
primary instrument to evaluate medication-related anticholinergic
burden. This standardized scale encompasses 217 anticholinergic
medications, representing an expansion of 129 additional drugs
compared with the traditional Anticholinergic Cognitive Burden
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(ACB) scale. Each medication was assigned a score on a 3-point
scale based on anticholinergic potency: score 1, mild anticholiner-
gic activity; score 2, moderate anticholinergic activity; and score 3,
strong anticholinergic activity. Medications not included in the
scale were assigned a score of 0.

Drug Burden Index assessment

The DBI was used to quantify the cumulative anticholinergic
and sedative burdens and was calculated using the following equa-
tion: DBI=X (D/(D+§)); where D is the daily dose administered
and 9 is the minimum licensed daily dose, utilized as an estimate
of DR50 (daily dose required to achieve 50% of the maximal effect
at steady state).

Health-related quality of life

Health-related quality of life (HRQoL) was measured using the
EuroQol 5-Dimension 5-Level (EQ-5D-5L) questionnaire. The
EQ-5D-5L is a concise, self-administered questionnaire that
assesses an individual’s current health status in five key dimen-
sions: mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression. Each dimension was evaluated on three levels
of functioning: no problems, some problems, and extreme prob-
lems, or an inability to perform the activity. This health state clas-
sification system represents the health state as vectors, with 11111
indicating optimal health and 33333 indicating the least favorable
health state. Index value sets have been developed through popu-
lation-based valuation studies to assign values to these health
states. When these value sets are applied to the health state vectors,
they yield preference-based index values. These index values gen-
erally range from less than O (considered worse health) to 1 (opti-
mal health).!?

Geriatric syndrome

Frailty was assessed via the 5-Item Frail Questionnaire
(FRAIL scale), which comprises five components: fatigue, resist-
ance, ambulation, illness, and weight loss. A score of 0 indicated
robustness, 1-2 indicated pre-frailty, and 3-5 indicated frailty.!!

Sarcopenia was evaluated using the SARC-F questionnaire, a
rapid screening tool for sarcopenia risk. A score >4 indicates a risk
of sarcopenia.'?

Cognitive impairment was assessed using the Mini-Cog test, a
brief cognitive screening tool comprising a three-item recall task
and clock-drawing test. A score of 0-2 indicates a positive screen
for cognitive impairment.!

Comorbidity burden

The Charlson Comorbidity Index (CCI) was used to evaluate
the comorbidity burden, with higher scores indicating a greater
burden.

Development of the list of Drug Burden Index
medications

Medications with potential anticholinergic and/or sedative
properties were identified as follows: 1) examination of multiple
drug records; ii) analysis of previously published studies; iii) eval-
uation of pharmacological profiles.

Medication use was classified as clinically significant if:

- anticholinergic effects: this compound exhibited blocking
activity at muscarinic receptors and demonstrated a side effect
profile consistent with anticholinergic effects reported in the
literature;
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- sedative effects: somnolence was listed as a common (>1/100
and <1/10 users) or very common (>1/10 users) adverse effect.
The minimum effective daily dose was determined through an

independent review by two pharmacists. Any discrepancies in
medication classification or minimum effective dosing were
resolved through consensus discussions with a third senior phar-
macist, when needed. The minimum effective daily dose for older
adults was used when stated; otherwise, the minimum effective
daily adult dose was used.

Statistical analysis

Participants’ characteristics were summarized using descrip-
tive statistics. Continuous variables are presented as mean + stan-
dard deviation (SD), and categorical variables are expressed as
percentages. Multiple regression analyses were conducted to
investigate the relationship between anticholinergic burden and
various health outcomes.

Linear regression analyses were performed to assess the asso-
ciations between ACB and DBI and continuous outcome variables,
including length of stay, CCI, and HRQoL scores. The relation-
ships between ACB and DBI and the binary outcome variables,
sarcopenia and cognitive decline, were evaluated using logistic
regression analysis. Multinomial logistic regression was used to
examine the association between ACB, DBI, and frailty status. All
analyses were conducted using SPSS version 25 (IBM, Armonk,
NY, USA), with statistical significance set at p<0.05.

Results

A total of 836 patients were reviewed during the study period.
Of these, 597 (71.4%) met the study criteria and were included
(Figure 1). Among the 597 patients, 336 (56.28%) were male and
261 (43.71%) were female. The mean age of the participants in the
study cohort was 72.80+7.41 years, with a range of 60-99 years.
Most of the participants were in the young-old age group of 60-74
years [347 (58.12%)].

Regarding the CCI, 332 (55.61%) patients had a moderate 12-
month mortality rate, whereas 219 (36.68%) had a severe 12-
month mortality rate. The majority of the cohort had a 10-year sur-
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vival rate of 41-60% [181 (30.32%)]. The sociodemographic char-
acteristics of the study population are shown in Table 1.

The mean (SD) EQ-5D-5L index value for the study popula-
tion was 0.75 (0.26), with a median of 0.82 and a range of -0.38 -
-1.00. Supplementary Table 1 presents the frequencies and propor-
tions of EQ-5D-5L responses reported by dimension and level.

Anticholinergic Cognitive Burden score

Among the total study population (n=597), 147 patients
(29.17%) were administered at least one anticholinergic medica-
tion. The mean (SD) number of anticholinergic drugs per patient
was 2.03 (1.49), with a median of 2 and a range of 0-8 drugs. The
number of patients with a cumulative ACB score of 3 or above was
259 (51.39%). The mean (SD) cumulative ACB score was 2.49
(2.00), with a median of 2 and a range of 0-10.

Drug Burden Index

Among the total study population (n=597), 23 (3.95%) were
administered at least one anticholinergic or sedative drug. The
mean (SD) number of anticholinergic and sedative drugs per
patient was 5.02 (2.30), with a median of 5 and a range of 1-15
drugs. The number of patients with a cumulative DBI score of >1
was 549 (94.34%). The mean (SD) cumulative DBI score was 3.14
(1.55), with a median of 2.99 and a range of 0.50-8.81.

The number of anticholinergic medications, cumulative cogni-
tive burden scores, DBI medication counts, and cumulative DBI
scores of the study population are shown in Table 2.

Pattern of anticholinergic drug use

Most anticholinergics prescribed during hospitalization belong
to the class of drugs that act on the respiratory system (30.69%).
Other frequently observed drug classes were those that act on the
cardiovascular (28.80%) and nervous (19.14%) systems. The most
frequently prescribed respiratory agents were ipratropium (n=274),
levocetirizine (n=74), and dimenhydrinate (n=14). Supplementary
Table 2 shows the anticholinergic drugs prescribed during hospital-
ization. The anticholinergic potency of the prescribed medications
is presented in Supplementary Table 3.

Total patients reviewed = 836

Patients whio met the study criteria=
622

Patients excluded:

1. Incomplete details = 12

2. Death=9

3. Interdepartmental transfer= 4

Total patients included in the study =
597

Patients who did not fulfil the study
criteria= 214

1. No chronic disease condition = 157
2. =48 hours admission = 27

3. Criticallyill patients = 15

4. Non-cooperative patients = 15

Figure 1. Inclusion-exclusion flow diagram.
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Drugs contributing to the drug burden index (24.38%) systems. Among the alimentary tract and metabolism

agents, the most frequently prescribed drugs were pantoprazole
List of Drug Burden Index medications (n=481), ondansetron (n=163), and metformin (n=51).
Supplementary Table 5 shows the DBI medications prescribed
during hospitalization.

{

This compilation encompassed 121 medications, comprising
42 with both anticholinergic and sedative effects, 17 with only
anticholinergic effects, and 62 with sedative effects. A compre-
hensive list of DBI medications and their corresponding mini-  Statistical analysis
mum effective daily doses is provided in Supplementary Table 4.

The majority of DBI medications prescribed during hospital-
ization were drugs that acted on the alimentary tract and metabo- Linear regression analyses demonstrated that both the ACB
lism (27.69%). Other frequently observed drug classes were and DBI were significant predictors of length of hospitalization
those acting on the respiratory (24.79%) and cardiovascular (ACB: B=0.230, p=0.002; DBI: B=0.307, p=0.001). However,

Linear regression

Table 1. Sociodemographic characteristics of the study population.

Characteristics Distribution (%) (n=597)
Gender Male 336 (56.28)
Female 261 (43.72)
Age (In years) Young-old (60 — 74) 347 (58.12)
Middle-old (75 — 84) 201 (33.67)
Oldest-old (= 85) 49 (8.21)
Mean + SD 72.80+7.41

Geriatric syndrome

Frailty Frail 354 (59.30)
Prefrail 124 (20.77)
Non-frail 119 (19.93)
Sarcopenia Present 307 (51.42)
Absent 290 (48.58)
Cognitive decline Present 95 (15.91)
Absent 502 (84.09)
Length of hospitalization(In days) 2-5 266 (44.56)
6-10 251 (42.04)
>11 80 (13.40)
Mean + SD 6.79+£3.57
Number of comorbidities 1-4 574 (96.15)
>5 23 (3.85)
Mean + SD 2.46+1.14
No. of Medications 1-4 11 (1.84)
5-9 189 (31.66)
>10 397 (66.50)
Mean + SD 11.66+4.23
Polypharmacy 5-9 189 (31.66)
Hyperpolypharmacy =10 397 (66.50)
Charlson Score
12-month mortality rate Mild (1-2) 46 (7.71)
Moderate (3-4) 332 (55.61)
Severe (>5) 219 (36.68)
10-year survival rate (%) 0-20 97 (16.25)
21-40 122 (20.44)
41-60 181 (30.32)
61-80 152 (25.46)
81-100 45 (7.54)
Health-related quality of life
Index value range <0 16 (2.68)
0-0.2 21(3.52)
0.2-0.4 16 (2.68)
0.4-0.6 59 (9.88)
0.6-0.8 146 (24.46)
0.8-1 339 (56.78)

SD, standard deviation.

opsmaAccsss [Geriatric Care 2025; 11:14173]



only DBI was significantly associated with the CCI (B=0.126,
p=0.001), while ACB was not (B=0.027, p=0.359). Neither ACB
nor DBI was a significant predictor of HRQoL index values (ACB:
B=-0.005, p=0.326; DBI: B=-0.010, p=0.147). Table 3 presents the
linear regression results.

Logistic regression

Logistic regression analyses indicated that ACB scores signif-
icantly predicted cognitive decline [odds ratio (OR)=1.111, 95%
confidence interval (CI): 1.002-1.233, p=0.047] but not sarcopenia
(OR=0.972, 95% CI: 0.897-1.054, p=0.495). The DBI score did
not significantly predict either cognitive decline or sarcopenia.
Compared with the non-frail category, multinomial logistic regres-
sion revealed no significant associations between ACB or DBI
scores and pre-frail or frail status. Table 4 presents the results of
the logistic regression.
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Discussion

Anticholinergic Cognitive Burden score

Among the study population, 29.17% were taking at least one
anticholinergic drug, with a mean of 2.03 (SD 1.49) anticholiner-
gic drugs per patient. This high prevalence is consistent with pre-
vious studies on the use of anticholinergic medications in older
adults. The reported prevalence rates vary across studies, ranging
from 44.9% (11.3% with a high anticholinergic load) to 54.1% in
older adult patients, and 81.3% in patients with Parkinson’s cogni-
tive decline (44.5% with a high anticholinergic load).'*'® Lampela
et al. reported that approximately 57% of individuals used at least
one anticholinergic drug.!” Raei et al. estimated the prevalence of
anticholinergic exposure to be approximately 29% and 36.3%
using the DBI and Anticholinergic Drug Scale, respectively.'®

Table 2. Anticholinergic medication count, Cumulative Cognitive Burden Score, and Drug Burden Index metrics in the study population.

No. of DBI medications

No. of anticholinergic medications

Distribution (%) (n=504)

Distribution (%) (n=583)

1 147 (29.17) 1 23 (3.95)
2 152 (30.16) 2 46 (7.89)
3 114 (22.62) 3 90 (15.44)
4 54 (10.71) 4 106 (18.18)
5 23 (4.56) 5 90 (15.44)
6 10 (1.98) [ 93 (15.95)
7 3 (0.60) 7 62 (10.63)
8 1 (0.20) 8 30 (5.15)
- - 9 22 (3.77)
- - 10 8 (1.37)
- - 11 6 (1.03)
- - 12 4 (0.69)
- - 13 1(0.17)
- - 14 1(0.17)
- - 15 1(0.17)
Total number of ACB medications 1229 Total number of DBI Medications 2925
Mean number of ACB medications + SD 2.03+1.49 Mean number of DBI Medications = SD 5.02+2.30

Cumulative ACB score Cumulative DBI score

1-2 245 (48.61) <1 33 (5.66)
>3 259 (51.39) >1 549 (94.34)
Total score 1485 Total score 1829.67
Mean score + SD 2.49+2.00 Mean score + SD 3.14+£1.55

DBI, Drug Burden Index; ACB, Anticholinergic Cognitive Burden score; SD, standard deviation

Table 3. Linear regression coefficients for predictors of length of hospitalization, the Charlson Comorbidity Index, and the Health-Related
Quality Of Life Index value.

Outcome Predictor B Std. Error 95% CI  95% CI
lower upper
limit limit
Length of hospitalization ACB 0.230 0.073 0.129 3.161 0.002* 0.087 0.373
DBI 0.307 0.090 0.138 3.405 0.001* 0.130 0.485
Charlson Comorbidity Index ACB 0.027 0.029 0.038 0.917 0.359 -0.031 0.084
DBI 0.126 0.036 0.142 3.500 0.001%* 0.055 0.196
HRQoL Index value ACB -0.005 0.005 -0.040 -0.983 0.326 -0.016 0.005
DBI -0.010 0.007 -0.059 -1.451 0.147 -0.023 0.003

ACB, Anticholinergic Cognitive Burden score; DBI, Drug Burden Index; Std., standard; CI, confidence interval; CI: confidence interval. *Statistically significant.

[Geriatric Care 2025; 11:14173]
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Table 4. Odds ratios for predictors of sarcopenia, cognitive decline, and frailty.

Predictor Odds ratio 95% confidence interval lower limit — upper limit
Sarcopenia” ACB 0.972 0.897-1.054 0.495
DBI 1.005 0.910-1.111 0.919
Cognitive decline” ACB 1.111 1.002-1.233 0.047
DBI 1.058 0.925-1.210 0.413
Frailty*
Non frail Reference
Prefrail ACB 0.900 0.789-1.026 0.114
DBI 0.949 0.808-1.114 0.522
Frail ACB 0.999 0.902-1.107 0.987
DBI 1.065 0.935-1.214 0.342

ACB, Anticholinergic Cognitive Burden score; DBI, Drug Burden Index. ‘Binary logistic regression; “multinomial logistic regression; “statistically significant.

While 29.17% of patients were taking one anticholinergic
drug, a significant proportion were taking multiple anticholinergic
drugs, with 30.16% taking 2, 22.62% taking 3, and up to 8 anti-
cholinergic drugs simultaneously. Polypharmacy of anticholiner-
gics is a concern, as it can lead to cumulative anticholinergic expo-
sure and potentially increase the risk of adverse effects.

The mean cumulative ACB score was 2.49 (SD 2.00); howev-
er, more than half of the patients (51.39%) had a cumulative ACB
score of three or more. Higher ACB scores are associated with an
increased risk of cognitive decline, falls, and other adverse out-
comes in older adults. A 20-year Cognitive Function and Aging
(CFAS I and 1) study reported an increase in the mean total anti-
cholinergic burden from 0.99 (95% CI 0.96-1.03) in 1991 to 1.11
(95% CI 1.08-1.15) in 2011, which highlights the growing problem
of anticholinergic medication use in older adults."”

Drug Burden Index

The prevalence of anticholinergic and sedative medication use
was alarmingly high, with 94.34% of patients having a cumulative
DBI score of >1 and a mean DBI score of 3.14 (SD 1.55). This
prevalence was significantly higher than that reported in previous
studies. Hilmer et al. reported a mean DBI score of 0.18 (SD
0.35),” and Shmuel et al. reported a mean daily DBI score of 0.38
(SD 0.69).% This difference can be partly explained by the differ-
ences in the study population and duration.

The mean number of DBI medications per patient (5.02, SD
2.30) in our study was also greater than that reported in previous
studies. Hilmer ef al. reported a mean of 1.7 DBI medications per
person in community-dwelling older adults, which was significant-
ly lower than our findings.® This discrepancy may be due to differ-
ences in the study settings, with our study focusing on hospitalized
older adult patients with more complex medication regimens.

The associations between DBI, ACB, and length of hospital-
ization found in our study were consistent with those of previous
studies. Lowry et al. demonstrated that a greater anticholinergic
burden was associated with longer hospital stay in older adults.?!
Our findings extend this association to include a broader measure
of DBI, suggesting that both anticholinergic and sedative medica-
tion burdens contribute to prolonged hospitalization.

In addition, DBI, but not ACB, was significantly associated
with the CCI. This finding partially aligns with a study by
Salahudeen et al.,> who reported associations between anticholin-
ergic and overall medication burdens and between anticholinergic
burden and comorbidity indices. The discrepancy in ACB associa-
tions warrants further investigation into the specific relationships
between different types of medication burdens and comorbidity
measures.

OPEN 8 ACCESS

The lack of a significant association between DBI or ACB and
HRQoL in our study contrasts with the findings of previous stud-
ies. Bosboom et al. reported that a higher DBI is associated with a
lower quality of life in older adults with cognitive decline.?® This
may be because of the lower number of patients with cognitive
decline in this study. Furthermore, evaluating HRQoL at a single
point during acute hospital admission may not adequately capture
the long-term effects of the medication burden. This is because
EQ-5D-5L scores in hospitalized patients are likely to be more
influenced by the severity of the acute illness than by the persistent
effects of chronic medication use.

The significant association between ACB and cognitive
decline is consistent with that of previous studies. Gray et al.
reported strong evidence linking the use of anticholinergic medica-
tions to an increased risk of cognitive decline.?* However, the lack
of an association between DBI and cognitive decline in our study
is surprising and contrasts with previous findings. Byrne et al.
revealed that higher DBI scores are associated with an increased
risk of cognitive decline.?

The absence of an association between the DBI and cognitive
impairment in our study may be attributed to several factors that
are unique to our study population. The hospitalized cohort exhib-
ited elevated levels of comorbidities and acute illnesses, which
may have masked the chronic cognitive effects typically associated
with the DBI. Additionally, while the Mini-Cog screening tool is
validated, it may lack the sensitivity required to detect subtle med-
ication-related cognitive changes compared to comprehensive neu-
ropsychological assessments. Evaluating cognitive function at a
single time point during acute hospitalization may not adequately
capture the long-term cumulative cognitive effects of sedative and
anticholinergic medications, which are generally observed in sta-
ble community-dwelling populations over extended periods.

Current evidence does not support the routine use of anti-
cholinergic drugs with antipsychotic medications to prevent
extrapyramidal side effects (EPS). Although anticholinergics can
help alleviate certain EPS when they occur, their preventive use is
not effective in reliably stopping tardive syndromes, and there is
limited scientific evidence supporting this approach. Not all
patients exhibit extrapyramidal signs, especially when antipsy-
chotic treatment is brief, which further challenges the rationale for
automatic co-prescription. Clinical guidelines advise that anti-
cholinergics should be used selectively in patients with significant
EPS, and long-term use should be avoided unless necessary.2?

Gallucci et al. provided compelling neuroimaging evidence of
cognitive dysfunction induced by anticholinergic drugs in a patient
administered biperiden as a prophylactic measure alongside
antipsychotic treatment despite the absence of extrapyramidal

[Geriatric Care 2025; 11:14173]



symptoms. A series of Positron emission tomography with 18F-flu-
orodeoxyglucose tracer scans demonstrated a significant improve-
ment in cortical metabolism 7 months after discontinuation of
biperiden, which was accompanied by clinical improvements in
speech and ambulation and a reduction in hallucinations and delu-
sions. This finding underscores the potentially reversible nature of
cognitive impairment attributable to anticholinergic effects.?®

The ACB and DBI results have several important clinical
implications. The high prevalence rates are significant in older
adults, emphasizing the need for greater awareness among health-
care providers regarding the cumulative effects of anticholinergic
and sedative medications. Implementing evidence-based depre-
scribing strategies that target high-risk or unnecessary anticholin-
ergic and sedative medications may be beneficial in reducing the
overall anticholinergic burden in this population.

Limitations

The single-center, cross-sectional study design limited the
assessment of causal relationships between medication burden and
health outcomes, with findings representing associations rather
than causality. To establish temporal relationships and enhance
causal inference, longitudinal studies that repeatedly assess both
medication burden and clinical outcomes are essential. The med-
ication assessment process has notable limitations, relying exclu-
sively on hospital prescription records and excluding over-the-
counter medications, herbal remedies, and supplements that could
contribute to anticholinergic or sedative burden, which is particu-
larly relevant in India, where traditional medications are common-
ly used. A single time-point measurement of quality of life may not
adequately reflect the long-term impact of the medication burden.

In addition, although the Mini-Cog screening tool for cognitive
screening has been validated, it may lack sensitivity in detecting
subtle cognitive changes and can be influenced by transient factors
commonly observed in hospitalized older adults, such as acute ill-
ness, fatigue, delirium, or medication effects. The study did not
employ a formal delirium assessment tool, such as the 4AT, which
could have facilitated the differentiation between acute delirium
and underlying cognitive impairment in the patients. This omission
may have resulted in the misclassification of cognitive status, as
delirium and cognitive impairment can present with similar char-
acteristics in hospitalized patients.

The study relied on hospital records, which primarily classified
patients as male or female. Future studies should explicitly capture
non-binary and culturally specific gender identities to ensure inclu-
sivity and accurate representation in geriatric research.

Future directions

The formation of multidisciplinary teams for medication
review, comprising geriatricians, clinical pharmacists, and nursing
staff, can facilitate the systematic identification of patients with
significant anticholinergic and sedative loads for targeted interven-
tions, such as deprescribing. To effectively implement targeted
deprescribing strategies in Indian hospitals, it is imperative to
adopt culturally sensitive and resource-appropriate methodologies.
Given the prevalent involvement of family members in healthcare
decisions within Indian culture, educational initiatives should
engage family members and caregivers to ensure their understand-
ing and compliance with medication adjustments.

Practical measures may include the development of institution-
specific protocols for assessing anticholinergic burden using vali-
dated tools such as the CRIDECO scale, the establishment of med-
ication reconciliation processes during admission and discharge,
and the formulation of deprescribing guidelines that prioritize dis-
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continuation of medications with the most unfavorable risk-benefit
ratios. In settings where electronic health record systems are avail-
able, these systems can be programmed to generate automated
alerts for high-risk anticholinergic combinations. Regular pharma-
cy-led medication reviews, particularly for patients experiencing
polypharmacy, and the introduction of geriatric consultation serv-
ices could significantly reduce inappropriate prescriptions.
Training healthcare providers on anticholinergic burden awareness
and evidence-based deprescribing practices is essential for the sus-
tainable implementation of these strategies in resource-limited
Indian healthcare environments.

Conclusions

This study provides significant insights into the burden of anti-
cholinergic and sedative medications in hospitalized older adult
patients. The findings revealed a notably high prevalence of med-
ication burden, with 94.34% of patients prescribed anticholinergic
and/or sedative medications. Both anticholinergic burden and DBI
were significantly associated with prolonged hospitalization, and
anticholinergic burden specifically predicted the risk of cognitive
decline, highlighting important clinical concerns for this vulnera-
ble population.

These findings underscore the critical need for regular medica-
tion reviews and the implementation of standardized anticholiner-
gic burden assessment tools in routine geriatric care. Healthcare
providers should prioritize targeted deprescribing strategies to
reduce the medication burden, while longitudinal studies are need-
ed to establish causal relationships and develop evidence-based
intervention protocols for inappropriate medication use in older
adults.
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