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ABSTRACT

OBJECTIVE: Data on the effect of anticholinergic cognitive burden (ACB) in older adults with
subjective cognitive decline (SCD) are limited. We aimed to study whether ACB increases the
future risk of dementia in older adults with SCD.

METHODS: The retrospective cohort analysis was carried out on 1496 older adults. Out of those,
109 older patients with SCD followed up over 36 months were studied. They were divided into
two groups according to cognitive status at last visit: group | included the subjects with SCD
who did not progress to dementia and group Il included those who progressed to dementia.
The drugs with anticholinergic effects that were received by subjects three months or more
were identified from records. The drugs were categorized as having absent (ACB=0),
possible (ACB=1), and definite (ACB=2) anticholinergic properties based on an ACB scale.
ACB was calculated for each subject by adding the score of each drug and classified as no or
low ACB (ACB < 2) and high ACB (ACB > 3).

RESULTS: The mean age of all subjects was 72.5+ 6.3 years and 66.1% of the sample was
female. The median follow-up time for all subjects was 75 months (range, 36-185). Fifteen
(13.8%) of 109 participants with baseline SCD developed dementia. High ACB was present in
12 subjects (12.8%) in group | and 7 subjects (46.7%) in group Il (p =.001). The 75-84 and 85
+ age groups (hazard ratio (HR) = 3.595; CI: 1.117-11.574; p=.032 and HR =12.203; CI: 2.889-
51.537; p =.001, respectively), hypertension (HR =7.835; Cl: 1.020-60.189; p =.048), and high
ACB (HR=4312; Cl: 1.563-11.899; p=.005) were found to be possible risk factors for
dementia among subjects with SCD in the univariate model. In the final multivariate Cox
regression model, subjects with high ACB had a 4.2-fold the risk of the development of
dementia. Metoprolol (28.6%), trazodone (21.4%), and trospium (12.9%) were leading used
drugs with anticholinergic properties. Among subjects with a total ACB score >3, the
majority were on trospium (29.0%), followed by metoprolol (16.2%), paroxetine (16.2%), and
trazodone (16.2%).

CONCLUSION: We found that high ACB increases 4.2-fold the risk of the development of
dementia in older adults with SCD in long-term follow up. The results of our study are
promising, however, the effect of ACB on cognitive status among subjects with SCD is still
lacking. To clarify the association between ACB and the risk of dementia, large and longer
prospective studies are needed in this population.
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Introduction cognitive abilities [3]. This condition, which can be

The numbers of older people has risen gradually world- ~ ignored by both patients and clinicians and which

wide due to the continuing increase in average life
expectancy. Correspondingly, physicians have been
started to face with an increase in memory complaints
in this population in recent decades. Subjective cogni-
tive decline (SCD) is one of the common health pro-
blems encountered in older people. It’s prevalence
varies between 11% and 56% due to the different
study groups and differences in making the diagnosis
of SCD [1,2]. Although there is still not any consensus
on its definition, SCD is commonly defined as individ-
ual’s perception of decline in memory and other

patients may even avoid disclosure, has been shown
to be a potential early predictor of a possible dementia,
particularly Alzheimer’s disease (AD) in several studies
[4,5]. Recently, SCD has been reported as a risk factor
for a future diagnosis of dementia, claiming that SCD
may not be a phenomenon associated with age alone
[4]. Zwan et al. detected an increased beta amyloid bur-
den, which plays a role in physiopathology of AD, in
cases of SCD [6].

Use of anticholinergic medications in chronic con-
ditions such as hypertension, arrhythmia, depression,
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anxiety disorders, urinary incontinence, and psychotic
diseases is common in older adults [7]. Most anticho-
linergic adverse effects including cognitive impairment,
falls, urinary retention, constipation, nausea, dry eyes,
blurred vision, dry mouth, decreased sweating, and
increased heart rate occur frequently in older adults,
because the passage of those into central nervous sys-
tem is quite easy, but on the contrary, their elimination
is difficult [8]. Moreover, the cumulative effect of
taking one or more anticholinergic medications is
described as the anticholinergic burden. Physicians
prescribe these medicines for their therapeutic effects,
but often do not take into consideration the cumulative
effect due to drug burden [9].

Dizziness, confusion, sedation, and delirium are
cognitive adverse effects associated with these medi-
cations [7,10]. Today, anticholinergic cognitive burden
(ACB) caused by these drugs can be measured with
Anticholinergic Cognitive Burden Scale [11]. The
relationship of increased ACB and cognitive impair-
ment has been proved in several studies [12-14].
Pasina et al. showed that dosage-dependent anticholi-
nergic burden constitutes a risk factor for cognitive
limitations and decreased physical functionality [12].
Fox et al. monitored a large study group consisting of
13,004 people with and without cognitive impairment
for 2 years and an extra drop of 0.33 point in Mini
Mental State Examination (MMSE) score was found
in patients who had ACB compared with those who
did not use this type of medications [15]. However,
there was not any relationship between ACB and cog-
nitive decline in subjects with significant cognitive
limitation.

This study was based on the hypothesis that the use of
medications with anticholinergic properties will increase
the risk of dementia in older patients with SCD. To the
best of our knowledge, this is the first study which inves-
tigates the effects of the relationship between ACB and
SCD on the development of dementia.

Materials and methods
Study design and samples

We investigated the relationship between ACB and risk
of dementia with a retrospective cohort design, using
the database of the Geriatrics Outpatient Clinic of Gul-
hane Training and Research Hospital. All procedures
performed in our study were in accordance with the
ethical standards of the institutional and/or national
research committee and with the revised Helsinki
declaration in 2013. The study was approved by the
local ethics committee (1491-52-16/1648.4-75).

The retrospective cohort analysis was done among
1496 subjects >65 years. Of those subjects, 109 older
adults with SCD followed up over 36 months were
enrolled into study (Figure. 1). The enrolled subjects
were divided into two groups according to cognitive
status at last visit: group I (the control group) con-
tained the subjects with SCD who did not progress to
dementia and group II (the study group) contained
those who progressed to dementia.

The index date for each subject was the date when it
was first diagnosed with SCD. Subjects in study group
were followed up from the index date until the date
when dementia was developed. The last visit for

Assessed for eligibility

N = 1496
Excluded
N =1361
Subjects with SCD
N =
< 36 months
—> follow up
N=26
Subjects with SCD
N =109

/\

Not Progressed to dementia
N=94

—

Progressed to dementia
N=15

e e

No or low ACB
during follow-up

N =82

High ACB
during follow-up
N=12

Figure 1. Sample selection of the study.
Note: SCD, subjective cognitive decline and ACB, anticholinergic cognitive burden.

No or low ACB
during follow-up
N=8

High ACB
during follow-up
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subjects in control group was stated as the date when a
patient admitted to outpatient clinic last time.
Exclusion criteria included inadequate data in the
medical records, a follow up shorter than 36 months,
a diagnosis of cognitive impairment including mild
cognitive impairment and dementia, cognitive decline
due to depression (pseudodementia), active malig-
nancy, and central nervous system disease. One thou-
sand three hundred and eighty-seven older adults
were found to be ineligible for enrolment (Figure 1).

Cognitive assessments

Cognitive functions were assessed by a neuropsycholo-
gist in all subjects using the MMSE and the short form
of Yesavage Geriatric Depression Scale (YGDS) at
index date and last visit [16-18]. MMSE is a 30-point
questionnaire (higher scores indicates better cognitive
functioning) that is used to assess cognitive functions
including orientation, registration, attention, calcu-
lation, recall, language, and constructional praxis
[16]. The short form of YGDS is a 15-item self-report
scale (higher scores indicates more depressive symp-
toms) that is used to identify depressive symptoms
and screen for depression among older adults [18].

SCD was defined as follows: (a) reporting forgetful-
ness for along time, (b) admission to the outpatient clinic
due to memory problems, (c) having memory com-
plaints and concerns every day, (d) minor difficulty in
activities of daily living, (e) the belief of that worse mem-
ory compared to other person at similar age, (f) having no
cognitive impairment at index date and last visit based on
assessment of cognitive status by a geriatrician [19,20].

Clinical assessment of dementia included history
taking, general physical examination, blood tests, neu-
ropsychological tests, and radiographic studies (com-
puted tomography or magnetic resonance imaging) if
needed. The final diagnosis in patients with dementia
was made by an expert panel based on the “Diagnostic
and Statistical Manual of Mental Disorders Definition”
criteria include following [21,22]: (a) cognitive impair-
ments in one or more cognitive domains (complex
attention, executive function, learning and memory,
language, perceptual-motor, and social cognition), (b)
cognitive impairments associated functional decline
in everyday activities, (c) cognitive impairments do
not occur only during the course of delirium, and (d)
cognitive impairments are not better explained better
by another mental disorder (e.g. major depressive dis-
orders, and schizophrenia).

Characteristics

Information on characteristics at the index date was col-
lected from the records. Demographics included age,
gender, and mean follow-up time (months). Lifestyle fac-
tors were smoking status (never, former, and current),
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alcohol status (never, former, and current), and physical
activity (none, moderate (3 days in a week), heavy (every-
day)). Social factors were living status (spouse and other)
and education (years). Variables related to medical his-
tory were hypertension (yes or no), diabetes mellitus
(yes or no), and depression (yes or no). Subsequently
we categorized smoking (yes (current) and no (former
and never)) and physical activity (yes (heavy and moder-
ate) and no (none)) into two groups.

The medication list including name, dose, fre-
quency, and quantity were obtained from each subject
in the outpatient clinic and recorded. Detailed data on
all receiving medications by each subject at index date
were extracted from the medical records by an expert
physician. Polypharmacy was defined as six or more
drug use at index date.

Anticholinergic cognitive burden

The drugs with anticholinergic effects that were
received by subjects three months or more were ident-
ified from records. Anticholinergic Cognitive Burden
Scale was used for calculating the anticholinergic bur-
den score for each subject [23]. The drugs were cate-
gorized as having absent (ACB =0), possible (ACB =
1), and definite (ACB =2) anticholinergic properties
based on ACB scale [24]. A total score of ACB for
each subject was obtained by adding the score of
each drug and classified as no or low ACB (ACB <£2)
and high ACB (ACB > 3). A total score of 3 or more
was considered to show a potential harmful ACB.

Statistical analysis

The data were analysed using SPSS Statistics for Win-
dows (2013, Version 22.0. Armonk, NY: IBM Corp)
statistical program. Results were given as number or
percentage or mean * SD or median (minimum-maxi-
mum). The Kolmogorov-Smirnov test was used to
evaluate normal distribution for continuous variables.
Independent samples t-test and Mann-Whitney U
test were used for comparisons between two groups
for continuous variables (Table 1). Categorical vari-
ables were analysed using Chi-square test (Table 1).
The effects of possible factors on the development of
dementia in patients with SCD were evaluated by
using clinically important variables or for which
p value was <.20 in the first analyses. Identified inde-
pendent variables were examined by univariate Cox
regression analysis and multivariate Cox regression
analysis using backward selection (Table 2). Differ-
ences were considered to be significant when p <.05.

Results

Descriptive initial characteristics of all subjects, overall
and by the progression from SCD to dementia are
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Table 1. Initial characteristics of all subjects included in the longitudinal study.
Subjective cognitive decline

Variables Total (N=109) Group | (N=94) Group Il (N=15) p

Age at SCD* incidence N=109 N=94 N=15 <.0001°
65-74 69 (63.3) 64 (68.1) 5(333)
75-84 36 (33.0) 29 (30.8) 7 (46.7)
85+ 4(3.7) 1(1.1) 3 (20.0)

Gender N=109 N=94 N=15 263
No. (%) female 72 (66.1) 64 (68.1) 8 (53.3)

Months of follow up N=109 N=94 N=15 072¢
median (min—max) 75 (36-185) 76 (36-185) 65 (36-139)

Living status N=109 N=94 N=15 521
Spouse 72 (66.1) 61 (64.9) 11 (73.3)
Other? 37 (33.9) 33 (35.1) 4 (26.7)

Education® N=107 N=92 N=15 .960¢
median (years) 8 (0-18) 8 (0-18) 8 (0-15)

Smoking status® N=108 N=94 N=14 274
Never 100 (92.6) 88 (93.6) 12 (85.7)
Former 2(1.8) 2(2.1) 0 (0.0)
Current 6 (5.6) 4 (4.3) 2(14.3)

Alcohol status® N=108 N=94 N=14 271
Never 105 (97.2) 92 (97.8) 13 (92.9)
Former 1(0.9) 1(1.1) 0 (0.0)
Current 2(1.9) 1(1.1) 1(7.1)

Physical activity® N=108 N=94 N=14 429
None 52 (48.2) 43 (45.7) 9 (64.3)
Moderate 24 (22.2) 22 (23.4) 2 (143)
Heavy 32 (29.6) 29 (30.9) 3(21.4)

Hypertension N=109 N=94 N=15 .027
No. (%) Yes 75 (68.8) 61 (64.9) 14 (93.3)

Diabetes mellitus N=109 N=94 N=15 114
No. (%) Yes 26 (23.9) 20 (21.3) 6 (40.0)

Depression® N=105 N=92 N=13 .504
No. (%) Yes 32 (30.5) 27 (29.4) 5(38.5)

MMSE®¢ (0-30) N=107 N=93 N=14 013¢
median (min-max) 29 (23-30) 29 (23-30) 28 (24-30)

YGDS“¢(0-15) N=105 N=92 N=13 M3
median (min—max) 3(0-12) 2 (0-10) 3(0-12)

Total ACB score >3 N=109 N=94 N=15 .001
No. (%) Yes 19 (17.4) 12 (12.8) 7 (46.7)

Polypharmacy N=109 N=94 N=15
No. (%) Yes 26 (23.9) 19 (20.2) 7 (46.7) .026
Number of drugs 8.0+29 76+28 93+3.1 .045°¢

Notes: Group | includes the subjects with SCD who did not progress dementia and group Il includes the subjects with SCD who progressed to dementia.

Abbreviations: SCD, subjective cognitive decline; MMSE, Mini Mental State Examination; YGDS, Yesavage Geriatric Depression Scale; and ACB, anticholinergic
cognitive burden.

bIndependent sample t-test.

‘Mann-Whitney U.

d0ther: alone, relative, caregiver or nursing home.

Missing values: Education (2), smoking status (1), alcohol status (1), physical activity (1), depression (4), MMSE (2), and YGDS (4).

presented in Table 1. The mean age of all subjects was The majority of subjects (1 =58, 53.2%) had an
72.5+6.3 years and 66.1% of the sample was female. ACB score of 0, 22.9% (n =25) had a score of 1, 6.4%
The median follow up time for all subjects was 75 (n=7) had a score of 2, and 17.5% (n=19) had a
months (range 36-185). score of >3.

Table 2. Predictors of dementia in patients with SCD? based on univariate and multivariate Cox regression analysis.

Unadjusted HR® 95% CI? p Adjusted HR® 95% Cl p

Age 65-74 1 1

75-84 3.595 1.117-11.574 .032 2.625 0.773-8.918 122

85+ 12.203 2.889-51.537 .001 11.468 2.672-49.225 .001
Gender Female 1

Male 1.796 0.650-4.957 .259
Smoking No 1

Yes 2454 0.548-10.998 241
Hypertension No 1

Yes 7.835 1.020-60.189 .048
Diabetes mellitus No 1

Yes 2235 0.786-6.354 131
Total ACB?® score >3 No 1

Yes 4.167 1.507-11.519 .006 4.179 1.430-12.212 .009
Polypharmacy No 1

Yes 2.250 0.813-6.229 119

Abbreviations: SCD, subjective cognitive decline; ACB, anticholinergic cognitive burden; HR, hazard ratio; and Cl, confidence interval.
°It was used a backward stepwise elimination of variables including age, gender, smoking, hypertension, diabetes mellitus, total ACB score >3, and
polypharmacy.



Subjects in group I was younger and higher MMSE
scores than those in group II (p=.017 and p=.013,
respectively). Hypertension, high ACB, and polyphar-
macy were prevalent in group II (p=.027, p=.001,
and p =.026, respectively). Number of drugs in subjects
with polypharmacy was higher in group II (p =.045).
The other characteristics were similar among two
groups (Table 1).

We evaluated whether clinically important variables
or for which p value was <.20 in the first analyses were
associated with dementia risk in all subjects. The 75-
84 and 85+ age groups (hazard ratio (HR) = 3.595; CL:
1.117-11.574; p=.032 and HR=12.203; CL: 2.889-
51.537; p=.001, respectively), hypertension (HR=
7.535; CI: 1.020-60.189; p =.048), and high ACB (HR
=4.312; CI: 1.563-11.899; p = .005) were found possible
risk factors for dementia in the univariate Cox regression
model. Gender, smoking, diabetes mellitus, and poly-
pharmacy were not reached statistical significance in
the univariate Cox regression analysis (Table 2).

Variables evaluated in the univariate Cox regression
model were entered in a final multivariate Cox
regression model. The 85+ age group (HR =11.468;
Cl: 2.672-49.225; p=.001) and high ACB (HR=
4.179; CL: 1.430-12.212; p=.009) were found to be
independent risk factors for dementia in older adults
with SCD. The 75-84 age group, gender, smoking,
hypertension, diabetes mellitus, and polypharmacy
were not reached statistical significance in the multi-
variate Cox regression analysis (Table 2).

Tables 3 and 4 list the frequencies of drugs with
anticholinergic properties in all subjects and in subjects
with a total ACB score >3, respectively. Overall, meto-
prolol (28.6%), trazodone (21.4%), and trospium
(12.9%) were leading used drugs with anticholinergic
properties (Table 3). Among subjects with a total
ACB score >3, the majority were on trospium
(29.0%), followed by metoprolol (16.2%), paroxetine
(16.2%), and trazodone (16.2%) (Table 4).

Table 3. Frequencies of drugs with anticholinergic properties
in all subjects (N =109).

Drugs (anticholinergic score) N (%)?

Total 70 (100.0)
Metoprolol (1) 20 (28.6)
Trazodone (1) 15 (21.4)
Trospium (3) 9(12.9)
Paroxetine (3) 5(7.1)
Isosorbide (1) 4
Furosemide (1) 3
Nifedipine (1) 3

Colchicine (1) 2

1
1
1
1
1
1
1
1
1

Alprazolam (1)
Atenolol (1)
Carbamazepine (2)
Digoxin (1)
Fluvoxamine (1)
Levosetirizine (1)
Oxybutinine (3)
Theophylline (1)
Warfarin (1)

*Values are number (%).

SSOS oSS S S S S N RRGA

Errrrrrrorry

PSYCHIATRY AND CLINICAL PSYCHOPHARMACOLOGY e 267

Table 4. Frequencies of drugs with anticholinergic properties
in subjects with a total ACB? score >3 (N=19).

Drugs (anticholinergic score) N (%)°

Total 31 (100.0)
Trospium (3) 9 (29.0)
Metoprolol (1) 5(16.2)
Paroxetine (3) 5(16.2)
Trazodone (1) 5(16.2)
Alprazolam (1) 1(3.2)
Carbamazepine (2) 1(3.2)
Isosorbide (1) 1(3.2)
Nifedipine (1) 1(3.2)
Oxybutinine (3) 1(3.2)
Theophylline (1) 1(3.2)
Warfarin (1) 1(3.2)

Abbreviation: ACB, anticholinergic cognitive burden.
5Values are number (%).

Discussion

Our study showed that high ACB increases 4.2-fold the
risk of the development of dementia in older adults
with SCD in long-term follow up. The association
between ACB and the development of dementia in
this special group has not been previously studied.
The results of this study provide important infor-
mation’s on diminishing or eliminating of high ACB
may reduce the future risk of cognitive impairment
in advanced ages.

It has been recently reported that SCD is a possible
risk factor for dementia [4,5]. In a 4-year follow-up
cohort study of 758 participants, Waldorff et al.
found an increased 2.27-fold risk in development of
dementia in older population with SCD [4]. However,
information on the role of anticholinergic drug use in
the progression of cognitive impairment in this popu-
lation is limited in the literature. On the other hand,
adverse effects of anticholinergic drugs on cognitive
functions were shown in several studies [10,12,15,25].
According to the results of the REPOSI cross-sectional
study of 1380 participants, the use of anticholinergic
drug was demonstrated to be associated with deterio-
ration in cognitive and physical status in older adults
[12]. A large prospective epidemiological study found
that the use of anticholinergic drug increases the cumu-
lative risk of cognitive decline and mortality [15]. In
addition, the use of anticholinergic drug was reported
to have adverse effects on cognitive and physical func-
tion in a systematic review of 46 studies including
60,944 participants, mostly older adults [10]. Further-
more, impairments in orientation to place and time,
record, and recall were shown in patients with AD
who had positive serum anticholinergic activity in a
recent study [25]. As a matter of fact the association
between the risk of the development of dementia and
high ACB is consistent with the current literature
data that cognitive impairment can be affected and
progressed by use of anticholinergic medication.

It is supposed that SCD could be an early clinical
manifestation of cognitive impairment in future [26].
In line with this, the risk of future dementia was
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found to be increased 6-, 3.2-, and 1.6-fold in cogni-
tively normal older adults at 70, 75, 80 ages who
reported subjective memory complaints, respectively
[27]. In addition, pathological changes in dementia
including hippocampal atrophy, loss of entorhinal cor-
tex volume, increase in subcortical white matter
lesions, temporal atrophy, and increase in some cere-
brospinal fluid biomarkers were shown to have
occurred in subjects with SCD before starting the
decrease in cognition [26,28,29]. It can be suggested
that anticholinergic drugs started in SCD subjects
who are at risk for cholinergic neuron degeneration
may promote the development of dementia by further
increasing cholinergic deficiency.

Our study demonstrated that the majority of drugs
with anticholinergic properties consisted of trospium,
metoprolol, paroxetine, and trazodone in subjects
with high ACB. It should be noted that the uses of tros-
pium and paroxetine were increased in subjects with
SCD who developed dementia compared to overall
use of those (Tables 2 and 3), indicating high prescrib-
ing rate of these drugs despite to be present alternative
treatment strategies and known risks to older adults
[30,31]. Besides metoprolol and trazodone have low
ACB, suggesting that the cumulative ACB by adding
the drugs with low anticholinergic properties may
emerge as a clinically risky condition for cognitive sta-
tus in subjects with SCD. Most recently, one study
reported that high ACB resulted frequently from a
combination of low anticholinergic drug in older adults
[32]. For these reasons, it would be useful for clinicians
to evaluate and review drugs with high anticholinergic
properties and the cumulative ACB when seeing older
patients and prescribing in outpatient settings. The
clinical association between drugs with anticholinergic
properties and cognitive impairment in subjects with
SCD warrants further investigation.

Advanced age is a crucial risk factor for dementia.
When looking at age groups, while the prevalence of
dementia is 3% in the 65-74 age group and 18.7% in
the 75-84 age group, the prevalence increases to
47.2% among subjects aged 85 years and older [33].
There is no important difference in the incidence of
dementia until 85 years old, but a significant increase
(76.1 per 1000 person years) is seen after that age [34].
Consistent with literature, we found that there was an
11-fold increase in the future dementia risk among sub-
jects aged 85 years and older compared to those aged
65-74 years. On the other hand, the risk of dementia
was significantly increased in the 75-84 age group in
univariate analysis, but this relationship was lost in
multivariate analysis. This finding could be explained
with the small number of subjects in age groups. More-
over, we saw that the group developed dementia was sig-
nificantly older than the other group. However, the risk
of developing dementia in subjects under long-term

high ACB, even when age-adjusted by Cox regression
analysis, increased significantly.

The depression accompanied by cognitive impair-
ment (predominantly deficits in information proces-
sing, memory, and executive dysfunction), which is
more likely occur in older people with major
depression, can be confused with dementia at advanced
ages [35,36]. This comorbidity is just named as demen-
tia syndrome of depression, which is previously known
as “pseudodementia” [35]. Antidepressant treatment is
effective for older patients with this comorbidity to
improve cognitive status, physical function, quality of
life, and mood, while dementia patients do not respond
to this treatment [35]. To eliminate this confounding
factor, we excluded cases with dementia syndrome of
depression, so those included did not have cognitive
impairments. Besides, the definitive diagnoses of
cases in group II were dementia, in which there were
no cases of dementia syndrome of depression or over-
diagnosis. Moreover, depression status was not differ-
ent among groups (p =.504). Lastly, depression ratio
was lower in those with high ACB, while the risk of
dementia was higher in the same group (data not
shown). For these reasons, depression did not appear
to be a risk factor in this special group of patients.

The results of this study reveal that SCD should not
be considered to be clinically negligible, particularly in
older adults under high ACB. In this regard, screening
of anticholinergic drugs and calculation of ACB is of
importance during routine geriatric assessment visits
in older adults with SCD to reduce the development
of cognitive impairment and dementia [37]. In
addition, it would be helpful to raise awareness about
the risk of cognitive impairment and other comorbid
conditions due to high ACB among doctors and
other health care providers. So, it should be noted
that, because of the central nervous system side effects,
good clinical assessment are required before prescrib-
ing anticholinergic drugs in older adults with SCD.

The main strength of this retrospective cohort study
was the long-term median follow-up over 6 years that
allowed us enough time to observe cognitive changes.
Another notable strength of this study was the use of
the reliable and well-designed database of a geriatric
centre. Thus, it provided us to examine better evalu-
ation of the use of drug with anticholinergic properties.
Moreover, the work on the same database reduces vari-
ation in all assessments by expert geriatricians and
recorded data. However, our findings should be inter-
preted with caution as there are several important
limitations of the study. Firstly, the retrospective and
non-randomized design might introduce selection
bias into results. Secondly, the number of cases who
progressed to dementia was small, so could not analyse
the interrelationship between ACB and the future risk
of dementia subtype. Furthermore, our findings could



not reflect the general older population because of
small sample size of the study.

Conclusions

To the best of our knowledge, this is the first study
which provided evidence that high ACB appears to
impair cognitive status and increase the risk of demen-
tia in older adults with SCD. The results of our study
are promising, however the effect of ACB on cognitive
status among subjects with SCD is still lacking. To clar-
ify the association between ACB and the risk of demen-
tia, large and longer prospective studies are needed in
this population.
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