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ABSTRACT

Background: Reducing the total anticholinergic burden (AB) in older adults is recommended owing to the several peripheral and
central adverse effects, This study aimed to identify the AB status of patients admitted to geriatric centers for assessing the
influence of the pharmacist—involved multidisciplinary geriatric team care on reducing the AB, Methods: We retrospectively
reviewed the medical records of 328 older patients hospitalized in geriatric centers from July 1, 2018 to June 30, 2019, who received
comprehensive geriatric assessment and pharmaceutical interventions from a multidisciplinary geriatric team, We measured the total
AB scores for the medications at the time of admission and upon hospital discharge using the Korean Anticholinergic Burden Scale
(KABS), The pre—admission factors associated with high AB (KABS score >3) at the time of admission were identified, Results: The
proportion of patients with high AB significantly decreased from 41.8% (136/328) at the time of admission to 25.0% (82/328) on
discharge (p<0.001), The pre—admission AB of patients transferred from skilled nursing facilities (odds ratio[OR]: 2.85, 95% Cl: 1,26—
3.75), taking more than 10 medications (OR: 3,70, 95% ClI: 1,55-8,82), suffering from delirium (OR: 2,80, 95% ClI: 1,04—7.50), or
depression (OR: 2,78, 95% CI: 1,04—7.41) were significantly high, Antipsychotics were the most frequent classes of drugs that
contributed to the total KABS score at the time of admission, followed by antihistamines, Conclusions: This study demonstrated that
the multidisciplinary teams for geriatric care are effective at reducing AB in older adults, The factors associated with high AB should
be considered when targeting pharmaceutical care in geriatric individuals,
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Table 1. Baseline characteristics of patients admitted to the geri-
atric center (n=328)

- Mean + SD
Characteristics N (%)
Age, year 82.7+8.7
Sex, Female 186 (56.7)
Living condition
Community 190 (57.9)
Skiled nursing facility 83 (25.3)
Nursing home 55 (16.8)
Activities of Daily Living? 42.7 £ 44.]
Independent 146 (44.5)
Dependent 182(55.5)
Mini Nutritional Assessment® 142+58
Well-nourished 110 (33.5)
Malnutrition 218 (66.5)
Nursing Delirium Screening Scale 1.60+1.09
<2 132 (40.2)
>2 196 (59.8)
Charlson comorbidity index 2.55+1.83
<3 185 (56.4)
>3 143 (43.6)
Underlying Disease
Dementia 130 (39.4)
Cerebrovacular disease 119 (36.3)
Diabetes 114 (34.8)
Cardiovascular disease 96 (29.3)
Renal disease 54 (16.5)
Parkinson's disease 47 (14.3)
Benign prostatic hyperplasia 36 (11.0)
Delirium 20 (6.1)
Depression 20 (6.1)
Number of pre-admission medications 104+ 48
<5 29 (8.8)
59 123 (37.5)
>10 176 (53.7)

SD: Standard deviation
fIndependent status was defined as Activities of Daily Living <50
*Malnutrition status was defined as Mini Nutritional Assessment <17
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Table 2. Multivariate analysis of factors associated with high anticholinergic exposure (KABS score >3)

Univariable Multivariable
OR (95% Cl) p-value aOR (95% Cl) p-value
Sex, Male vs. female 1.15 (0.74-1.80) 0.515 1.18 (0.72-1.93) 0.510
Age (years)
>85 vs. <85 1.29 (0.83-2.02) 0.254 1.44 (0.90-2.33) 0.127
Living conditions
Nursing home vs. community 1.29 (0.69-2.37) 0.416 1.33 (0.70-2.52) 0.373
Skiled nursing facility vs. community 2.12 (0.69-2.37) 0.005 2.85 (1.26-3.75) 0.005
Polypharmacy statust
59 vs. <5 1.79 (0.79-4.05) 0.157 1.90 (0.81-4.44) 0.136
>10 vs. <5 3.62 (1.57-8.32) 0.002 3.70 (1.55-8.82) 0.003
Mini Nutritional Assessment
Malnutrition vs. well-nourished 1.64 (1.01-2.64) 0.042 1.48 (0.86-2.52) 0.155
Activities of Daily Living
Dependent vs. independent 1.19 (0.76-1.86) 0.425
High risk of delirium?
>2 vs <2 1.50 (0.95-2.3¢) 0.078
Charlson comorbidity index
>3 vs. <3 1.03 (0.66-1.61) 0.873
Underlying disease
Delirium 2.79 (1.08-7.19) 0.033 2.80 (1.04-7.50) 0.029
Depression 2.79 (1.08-7.19) 0.033 2.78 (1.04-7.41) 0.044
Dementia 1.37 (0.87-2.15) 0.163
Cerebrovascular disease 1.10 (0.68-1.78) 0.312
Diabetes 0.93 (0.58-1.48) 0.765
Cardiovascular disease 0.93 (0.58-1.48) 0.697
Renal disease 1.38 (0.77-2.48) 0.227
Parkinson’s disease 0.95 (0.50-1.78) 0.876
Benign prostatic hyperplasia 1.89 (0.94-3.81) 0.072
KABS, Korean Anticholinergic Burden Scale; OR, odds ratio; aOR, adjusted odds ratio
fPolypharmacy status were calculated excluding anticholinergic drugs
*High risk of deliium was defined as Nursing Delirium Screening Scale >2
Table 3. Comparison of anticholinergic burden before and after the admission to the geriatric center
On admission On discharge p-value
Number of medications, mean £ D 104+ 48 80+3.4 <0.001
Number of anticholinergic drugs, median [IQR] 1 [0-3] 1 [0-2] <0.001
Taking at least one anticholinergic drugs, N (%) 248 (75.6) 206 (62.8) <0.001
Taking strong anticholinergic drugs, N (%) 57 (17.3) 18 (5.4) <0.001
Two or more strong anticholinergics!, N (%) 12 (3.6) 3 (0.9) 0.019
Total KABS score, median [IQR] 2 [0-4] 1 [0-2.7] <0.001
Anticholinergic burden, N (%) <0.001
Low (Total KABS <3) 192 (58.5) 246 (75.0)
High (Total KABS =3) 136 (41.5) 82 (25.0)

KABS, Korean Anticholinergic Burden Scale
fStrong anticholinergic drug was defined as drugs with KABS=3
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Fig. 1. Distribution of drug classes with anticholinergic properties on admission and discharge
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