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ABSTRACT

Objective To assess the association of coprescribed
medications for chronic comorbid conditions with clinical
dementia in older adults, as indicated by the initiation of a
new prescription of antidementia medication (NPADM).
Design Retrospective enumeration cohort study.
Setting A Japanese city in Tokyo Metropolitan Area.
Participants A total of 42024 adults aged >77 years
residing in Kashiwa City, a suburban city of Tokyo
Metropolitan Area, who did not have any prscription of
antidementia medication from 1 April to 30 June 2012.
Main outcome measure The primary outcome was
NPADM during follow-up period until 31 March 2015 (35
months). Subjects were categorised into four age groups:
group 1 (77-81 years), group 2 (82—86 years), group 3
(87-91 years) and group 4 (=92 years). In addition to

age and sex, 14 sets of medications prescribed during
the initial background period (from 1 April 2012 and 31
June 2012) were used as covariates in a Cox proportional
hazard model.

Results In a follow-up period of 1345457 person-
months (mean=32.0+7.5 months, median 35 months),
NPADM occurred in 2365 subjects. NPADM incidence

at 12 months was 1.9%=0.1% (group 1: 0.9%=0.1%,
group 2: 2.1%z=0.1%, group 3: 3.2%=0.2% and group

4: 3.6%=+0.3%; p<0.0001). In addition to older age

and female sex, use of the following medications was
significantly associated with NPADM: statins (HR: 0.82,
95% C1 0.73 to 0.92; p=0.001), antihypertensives (HR:
0.80, 95% Cl 0.71 to 0.85; p<0.0001), non-steroidal
bronchodilators (HR: 0.72, 95% Cl 0.58 to 0.88; p=0.002),
antidepressants (HR: 1.79, 95% Cl 1.47 to 2.18;
p<0.0001), poststroke medications (HR: 1.45,95% Cl 1.16
t0 1.82; p=0.002), insulin (HR: 1.34, 95% Cl 1.01 t0 1.78;
p=0.046) and antineoplastics (HR: 1.12, 95% Cl 1.01 to
1.24; p=0.035).

Conclusions This retrospective cohort study identified
the associations of coprescribed medications for chronic
comorbid conditions with NPADM in older adults. These
findings would be helpful in understanding the current
clinical practice for dementia in real-world setting and
potentially contribute to healthcare policymaking.

Trial registration number UMIN000039040.

Strengths and limitations of this study

» This retrospective cohort study included all
community-dwelling residents (aged >77 years) in
a Japanese city in April 2012 who were followed up
for over 35 months (N=42 024).

» A complete enumeration survey of national insur-
ance record managed by a single payer, that is, the
local government, was performed.

» The associations of multiple coprescribed medica-
tions for chronic comorbid conditions with onset
of clinical dementia as indicated by initiation of a
new prescription of antidementia medication were
identified.

» Due to its retrospective observational nature, this
study was not able to assess the cause—effect re-
lationship of coprescribed medications in clinical
dementia.

» Confounding factors such as lifestyle management
and underlying disease were not evaluated.

INTRODUCTION
Dementia is a chronic neurodegenerative
disorder that slowly progresses over the
years. It is characterised by cognitive decline,
memory loss and social functioning impair-
ment and often culminates in severe disability
and dependency among older patients,
thereby imposing an immense burden on
their families and caregivers. Dementia is a
serious global health problem, with approx-
imately 50million cases worldwide in 2015
and nearly 10 million new diagnoses annually,
and at this rate expected to triple by 2050.'
Current antidementia medications can
only alleviate symptoms, and there are no
definitive treatment modalities to prevent
or reverse the disease.” ® Therefore, the
management of dementia aims mainly to
delay onset and slow its progression through
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attenuation of risk factors. In 2019, the WHO issued
guidelines to reduce the risk of cognitive decline and
dementia, including recommendations for increased
physical activity, increased social engagement, tobacco
cessation, alcohol use reduction, nutritional manage-
ment, weight management, cardiometabolic risk factor
(hypertension, diabetes and dyslipidaemia) management
and hearing loss management.]_3 However, the effects
of these multimodal interventions are difficult to assess
in real-world conditions due to the slow progression of
cognitive decline and the need for multiple evaluations
of patients over time. To understand the effects of such
interventions, assessments must involve large numbers of
participants, long-term observations and regular medical
examinations with standardised cognitive tests and/or
imaging tests.

An integral component of Japan’s universal healthcare
system is the Long Life Medical Care System (LLMCS)
(online supplemental material 1), which provides insur-
ance coverage to all Japanese residents aged 75 years
or older and those aged 65-74 years with prespecified
disabilities.* Many of the older adults covered by the
LLMCS take numerous medications for existing condi-
tions, including known dementia risk factors.” The associ-
ations between the pharmaceutical management of these
conditions and the progression to clinical dementia,
which requires pharmacological management, should be
elucidated to manage and prevent disease onset.

In a complete enumeration of LLMCS data obtained
from Kashiwa City, a suburban Japanese city in Tokyo
Metropolitan Area, we examined if the use of prescrip-
tion medications for existing chronic diseases is associ-
ated with subsequent initiation of a new prescription of
antidementia medication (NPADM). This study focused
on medications indicated only for Alzheimer’s disease and
Lewy body dementia with Japanese regulatory approval.

METHODS
This retrospective cohort study was conducted using insur-
ance claims data of individuals residing in Kashiwa City, a
typical satellite city with approximately 420000 residents
located in the suburbs of the Tokyo Metropolitan Area.
Under Japan’s universal healthcare system, citizens and
foreign nationals residing in Japan for 3months or longer
are required to enrol in an insurance programme. These
include the LLMCS (for people aged 275 years), national
insurance programmes provided by local governments (for
unemployed, selfemployed and retired people aged <75
years), employees’ insurance (for employed people aged
<75 years and their dependents) and other various insur-
ance programmes (online supplemental material Dt
LLMCS data encompass complete claims records of
residents, including outpatient records, hospitalisation
records, prescription information, codes of medical
supplies used during treatment and medical procedure
codes. Thus, LLMCS data sets can be applied to analyse

use of specific prescription medications in defined time
periods.

We obtained Kashiwa City’s LLMCS insurance claims
data from April 2012 to March 2015. These records
were linked with the city’s Basic Resident Register, which
contains records of deaths and movement of residents
out of the city (which disqualifies an individual from the
city’s LLMCS). In the insurance claims data, age is cate-
gorised into 5-year intervals based on birth year (1921-
1925, 1926-1930, 1931-1935, 1936-1940 and so forth).
Although we sought to analyse residents aged 75 years
or older (who qualify for LLMCS coverage), the 5-year
age categorisation prevented the precise identification
of these individuals. Therefore, we included all residents
aged 77 years or older (born in 1935 or earlier) on 1 April
2012. Because not all residents aged 72-76 years (born
in 1936-1940) would be enrolled in the LLMCS, this age
group was excluded from analysis.

The Medical Practitioners’ Act of Japan mandates that
physicians can only prescribe a medication for a maximum
of 3months at a time. For this analysis, we set an ‘initial
background period’” (IBP) of 3months from 1 April to
30 June 2012 to identify each subject’s baseline use of
prescription medications for existing chronic diseases.
From the 44302 eligible residents, those who had died
(n=365) or moved out of Kashiwa City (n=129) during
the IBP were further excluded from analysis and 18 more
due to their residency in a nursing care facility on 1 April
2012, who were therefore covered by the long-term care
insurance system (online supplemental material 1). We
identified patients (n=1766) who were already being
treated with antidementia medication (cholinesterase
inhibitors: donepezil, galantamine and rivastigmine;
N-methyl-d-aspartate receptor antagonist: memantine)
for a separate analysis. Accordingly, the main analysis was
conducted on 42024 residents who were not treated with
any antidementia medication during the IBP (figure 1).

Identification of prescription medications

Each subject’s prescribed medications for existing chronic
disease were identified using insurance claims data. In
order to be reimbursed under the LLMCS, healthcare
providers submit claims to the Health Insurance Claims
Review & Reimbursement Services, which processes
claims for pharmaceutical products approved for the
Japanese market using specific billing codes. There were
200092 and 200597 billing codes for approved pharma-
ceutical products in 2012 and 2015, respectively. Medica-
tions for dementia risk factors were categorised into 15
groups based on their pharmacological action: antide-
mentia medications (215 codes), antidiabetics (482),
antihypertensives (1762), statins (333), antidepressants
(349) and benzodiazepines (157), among others (online
supplemental material 2). Poststroke medications that
stimulate brain metabolism or increase cerebrovascular
blood flow are also approved for use in patients who had
stroke and were analysed.
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Kashiwa city residents aged 277
years enrolled in the Long Life
Medical Care System as of Apr 1,
2012 (n=44,302)

Exclusion:

« Died before Jun 30, 2012 (n=365)

» Moved out of Kashiwa city before Jun
30, 2012 (n=129)

» Admitted to a nursing care facility before
Jun 30, 2012 (n=18)

Residents with a complete profile of
prescribed medications during the initial
background period (Apr 1 to Jun 30, 2012)
(n=43,790)

Residents who were taking any anti-
dementia medications during the
initial background period (n=1,766)

Residents who had not taken any anti-
dementia medications during the initial
background period (n=42,024)

Figure 1 Study flow diagram. Initial background period:
from 1 April 2012 to 31 June 2012.

Outcome measure and statistical analysis

The outcome measure was NPADM. The firstantidementia
medication, donepezil, was approved for managing the
symptoms of Alzheimer’s disease and Lewy body dementia
in Japan by the Ministry of Health, Labour and Welfare
in 1999. Since then, two more cholinesterase inhibitors
(galantamine and rivastigmine) and one N-methyl-d-
aspartate receptor antagonist (memantine) have been
approved for the same indications. New prescriptions of
any of these drugs were considered NPADM.

The observation period spanned a maximum of 35
months from April 2012 to March 2015. Subjects were
censored if they died, moved out of Kashiwa City or
were admitted to a nursing care facility. As the insurance
coverage of individuals shifted from the LLMCS to long-
term care insurance after admission to a nursing care
facility, their LLMCS insurance claims data would be
incomplete after this shift. Therefore, these subjects were
censored in the month of their admission to a nursing
care facility. All subjects were stratified into four age
groups (group 1: age 77-81 years, group 2: age 82-86
years, group 3: age 87-91 years and group 4: age =92
years).

For the statistical analyses, continuous variables were
calculated as mean values and SD, and differences were
evaluated using unpaired t-test. Categorical variables
were presented as frequency counts and proportions, and
differences were evaluated using the likelihood ratio test.
Cumulative incidence plots of NPADM for patient age,
sex and prescribed medications were generated using
the Kaplan-Meier method with log-rank test for compari-
sons. A Cox proportional hazards model was constructed
for the multivariate analysis, with patient age, sex and
14 prescribed medications as covariates. Results were

expressed as HR and 95% CI. As the average life expec-
tancy in the Japanese population is different between the
two sexes (male, 80.8 years old; female, 87.0 years in 2015),
sex difference may be associated with age. We performed
ad hoc analyses to include an interaction term (age*sex)
into the multivariable analysis. All statistical analyses were
performed using SPSS V.25 software. Two-tailed p values
below 0.05 were considered significant.

Patient and public involvement
There was no patient involvement in this study.

RESULTS

Coprescribed medications and incidence of NPADM

This retrospective cohort study consisted of 42024 adults
aged 277 years who did not take any antidementia medi-
cation on 1 April 2012. They were followed up for over
35 months until 31 March 2015. The covariates were
14 groups of medications prescribed between 1 April
and 31 June 2012 (IBP). More than 56% of the 42024
study subjects were taking prescription medications from
one target medication group during the IBP, 21.9%
from three groups and 4.1% from five groups. The total
follow-up period was 1345457 person-months (mean+SD:
32.0+7.5 months, median: 35 months), with 34212
(81.4%) subjects completing the full follow-up period of
35 months. NPADM occurred in 2365 (5.6%) subjects.
A total of 5447 (13.2%) subjects were censored due to
death (n=3899), moving out of Kashiwa City (n=669)
or admission to a nursing facility (n=879). The inci-
dence of NPADM at 12 months was 1.9%+0.1% (group
1: 0.9%+0.1%, group 2: 2.1%=+0.1%, group 3: 3.2%=0.2%
and group 4: 3.6%+0.3%; p<0.0001) (figure 2A). Women
had a higher incidence of NPADM (figure 2B). The
proportion of women and the prescribed medications
during the IBP according to age group are presented
in table 1. Approximately 56.6% of the subjects were
women. During the IBP, 17.0% of subjects were taking
statins, 41.0% were taking antihypertensives, 9.1% were
taking antidiabetics (either insulin, oral hypoglycaemic
agents or both), 2.5% were taking antidepressants and
2.2% were taking poststroke medications (table 1).

Univariate and multivariate analyses

The results of the Kaplan-Meier analysis (figures 2-5)
showed that subjects who were taking the following medi-
cations during the IBP had significantly higher NPADM
incidence: poststroke medications (p<0.0001), antide-
pressants (p<0.0001), antineoplastics (p<0.0001), anti-
platelets (p=0.005), insulin (p=0.019) and antianginals
(p=0.025). In the univariate analysis, use of antihyper-
tensives or statins during the IBP did not have any role
on NPADM. The results of the Cox proportional hazards
analysis (figure 6) showed that NPADM incidence was
significantly associated with age, sex and the following
prescribed medications during the IBP: statins (HR: 0.82,
95% CI 0.73 to 0.92; p=0.001), antihypertensives (HR:
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Figure 2 Kaplan-Meier curves showing the cumulative incidence of NPADM stratified by subject characteristics and use
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antidiabetics during the initial background period (from 1 April to 30 June 2012). NPADM, new prescription of antidementia

medication.

0.80, 95% CI 0.73 to 0.88; p<0.0001), non-steroidal bron-
chodilators (HR: 0.72,95% CI 0.58 to 0.88; p=0.002), anti-
depressants (HR: 1.79, 95% CI 1.47 to 2.18; p<0.0001),
poststroke medications (HR: 1.45, 95% CI 1.16 to
1.82; p=0.002), insulin (HR: 1.34, 95% CI 1.01 to 1.78;
p=0.046) and antineoplastics (HR: 1.12, 95% CI 1.01 to
1.24; p=0.035).

The results of an ad hoc analysis including an interac-
tion term (age*sex) in the multivariable analysis are avail-
able in online supplemental material 2. The age and sex
interaction did not reach significant level.

DISCUSSION

In this retrospective cohort study of older adults residing
in a Japanese city, we examined the associations of use of
prescription medications for existing chronic conditions
(indicating the pharmaceutical management of dementia
risk factors) with NPADM (indicating progression to
clinical dementia). The NPADM incidence was 1.9% at
12 months after study initiation, and this incidence in
subjects aged 87 years or older was more than three times
higher than that of younger subjects aged 77-81 years.
NPADM incidence was significantly higher in women and
subjects who were treated with insulin, antidepressants,
antineoplastics and poststroke medications during the
IBP. In contrast, NPADM incidence was significantly lower
in subjects who were treated with statins, antihypertensives

and non-steroidal bronchodilators during IBP. While use
of steroids,6 benzodiazepines,7 anticoagulant38 and non-
steroidal anti-inflammatory drugs9 is reportedly associ-
ated with the development of Alzheimer’s disease, our
analysis did not detect any significant associations with
NPADM.

The results of this study should be cautiously interpreted
with the understanding that the effects of the target medi-
cations on NPADM cannot be separated from those of
the underlying conditions. Previous studies have asserted
that controlling cardiovascular risk factors can mitigate
the onset and progression of Alzheimer’s disease.'” !
Based on those findings, we included antianginals, anti-
platelets, anticoagulants, antihypertensives and statins in
our analysis. However, the multivariate analysis showed
that only statins, antihypertensives and non-stroiedal
bronchodilators were significantly associated with lower
incidence of NPADM (risk reductions of 18% for statins
and 20% for antihypertensives). In contrast to our find-
ings, two prospective randomised controlled trials failed
to demonstrate the benefits of statins in the prevention
of dementia,12 13 although beneficial effects were indi-
cated by a cohort study.'* Our analysis differed from the
two trials in that our subjects were already taking statins
during the IBP, whereas statins were prescribed to the
trial participants only after randomisation.'? 1 Next, our
analysis found that use of non-steroidal bronchodilators
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Table 1 Sex and prescribed medications during the IBP in all subjects and according to age group

Age groups
Gender/drug category All subjects 77-81 years 82-86 years 87-91 years >92 years P value
Number of subjects 42 024 18 232 12 346 6942 4504
n % n % n % n % n %
Female 23 766 56.6 9405 51.6 6780 54.9 4252 61.3 3329 73.9 <0.0001
Cardiometabolic drugs
Antihypertensives 17 237 41 4426 24.3 6619 53.6 3858 55.6 2334 51.8 <0.0001
Statins 7165 17 2194 12 3036 24.6 1407 20.3 528 1.7 <0.0001
Antiplatelets 7007 16.7 1662 9.1 2647 21.4 1663 24 1035 23 <0.0001
Oral antidiabetics 3428 8.2 1072 5.9 1461 11.8 639 9.2 256 5.7 <0.0001
Antianginals 2021 4.8 382 2.1 683 5.5 514 7.4 442 9.8 <0.0001
Anticoagulants 1507 3.6 382 2.1 600 4.9 355 5.1 170 3.8 <0.0001
Insulin 677 1.6 203 1.1 295 24 134 1.9 45 1 <0.0001
Drugs for CNS
Benzodiazepines 3864 9.2 988 5.4 1530 12.4 884 12.7 462 10.3 <0.0001
Antidepressants 1064 2.5 250 1.4 429 3.5 264 3.8 121 2.7 <0.0001
Poststroke medications 907 2.2 221 1.2 327 2.6 221 3.2 138 3.1 <0.0001
Others
Antineoplastics 8011 19.1 2197 121 3257 26.4 1655 23.8 902 20 <0.0001
NSAIDs, regular use 3205 7.6 679 3.7 1238 10 813 1.7 475 10.5 <0.0001
Non-steroidal bronchodilators 2085 5 510 2.8 772 6.3 478 6.9 325 7.2 <0.0001
Steroids, oral or inhaled 1685 4 461 25 673 55 385 5.5 166 3.7 <0.0001

CNS, central nervous system; IBP, initial background period (from 1 April to 30 June 2012); NSAID, non-steroidal anti-inflammatory drug.

was associated with a reduced incidence of NPADM. Many
researchers suspect that use of medications which have
anticholinergic property is associated with increased risk
of dementia. In the study, the use of non-steroidal bron-
chodilators, which have B-adrenergic stimulant as well
as anticholinergic properties, did not increase NPADM,
but reduced it. Meanwhile, Japanese package inserts for
antidementia medications note that it must be cautiously
prescribed to patients who are taking bronchodilators for
chronic obstructive pulmonary disease or asthma.'”> We
posit that the reduced incidence of NPADM in subjects
being treated with non-steroidal bronchodilators may
also be indicative of physicians’ caution in prescribing
antidementia medications.

Diabetes is a well-established risk factor for dementia,
including Alzheimer’s disease.' * Insulin is generally used
for patients who are unable to manage their blood glucose
levels through the use of oral antidiabetics alone. In addi-
tion to its hypoglycaemic properties, oral antidiabetics
(sulfonylureas and metformin) have been reported to
substantially reduce the risk of dementia.'® It is therefore
possible that subjects who require insulin have a higher
risk of dementia than those taking oral antidiabetics as
the latter could mitigate the risk of diabetes-associated
dementia. History of stroke is another known risk factor
for cognitive decline and its progression to dementia.'’
In Japan, medications to stimulate brain metabolism or
increase cerebrovascular blood flow are prescribed to
patients with a history of stroke. Our study subjects who

were already taking these poststroke medications had an
elevated risk of NPADM. Antidepressants and benzodiaz-
epines are widely used when the diagnosis of Alzheimer’s
disease was made.'® The incidence of antidepressant use
was higher in persons with Alzheimer’s disease than in
persons without.' In the present study, antidepressant use
was associated with increased incidence of NPADM, while
benzodiazepine was not. It is currently under discussion
as to whether depression is a risk factor or prodrome of
dementia.? In addition, the current data set included 32%
of tricyclic antidepressants, which have a strong anticho-
linergic property and might have affected the increased
incidence of NPADM (online supplemental material
3). Further study is required on this topic. In summary,
although the present cohort study only provides the asso-
ciation between coprescribed medication and NPADM as
an observational study, the results in a real-world setting
of'a Japanese city do not contradict the recommendations
of the WHO.

Despite being widely prescribed, the currently available
antidementia medications for Alzheimer’s disease and
Lewy body disease only provide symptomatic treatment
without modifying the underlying neurodegenerative
process.2 As there are no effective curative treatments
at present, the WHO has recommended multidomain
strategies that incorporate both lifestyle modifications
and pharmaceutical management to reduce new cases
of dementia and its progression. Lifestyle management
recommended to reduce the risk of dementia was applied
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for, obesity and appropriate intake of alcohol in mid-life,
smoking cessation, maintaining physical activity, avoiding
social isolation and air pollution. To treat depression in
later life and to use hearing aid for hearing loss are also
recommended.' * Intervention of these modifiable factors
can potentially reduce the risk of dementia by 40%.”
Several prospective randomised trials have assessed the
effectiveness of such interventions to prevent cognitive
decline but have produced conflicting results; the Finnish
Geriatric Intervention Study to Prevent Cognitive Impair-
ment and Disability (FINGER) multidomain lifestyle
intervention (FINGER) trial reported a reduction in risk
of dementia,” but two other studies found no significant
effects on dementia incidence or cognitive decline.” **
Our study design is characterised by several features.
First, under Japan’s universal healthcare system, all
Kashiwa City residents aged 75 years or older are, without
exception, covered by the LLMCS until death, unless they
move out of the city or are admitted to a nursing facility.
The LLMCS is managed by a single payer (ie, the Kashiwa
City government), which integrates claims in different
medical institutions. Therefore, a strength of this study
is the use of an exhaustive survey of insurance claims
data. Second, it is difficult to obtain accurate diagnoses of
Alzheimer’s disease or Lewy body disease without access
to the complete set of clinical evaluations by physicians,
laboratory test results, cognitive test results and neurolog-
ical images. It is also essentially impossible to identify the

point at which mild cognitive impairment progresses to
clinical dementia. Accordingly, we employed NPADM as
a proxy to identify this progression. Third, we focused on
older adults (aged =77 years), who often have multiple
existing conditions that are treated with various medi-
cations. We examined 14 categories of medications for
commonly observed conditions in the target population.
In order to ensure the accuracy of identifying patients
with specific conditions in the target population, we only
used prescription data that are directly linked with reim-
bursements. Diagnostic codes were not used to identify
patients with specific conditions because providers may
assign these codes for the sole purpose of reimburse-
ment. We believe this approach effectively uses the
accurate and reliable information available in Japanese
claims records. Efforts to integrate claims records and
clinical information from electronic health records are
needed to support more accurate population studies that
would shed light on the effectiveness and safety profile
of various therapies. The Pharmaceuticals and Medical
Devices Agency of Japan established the Medical Infor-
mation Database Network Project to integrate these data
sets in selected medical institutions and is being used for
postmarketing surveillance of marketing authorisation
holder products.”

Several higher-income countries (including the
USA, the UK, Sweden, the Netherlands and Canada)
have recently reported reductions in the incidence of
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Figure 4 Kaplan-Meier curves showing the cumulative incidence of NPADM stratified by use of brain/nervous system and
dyslipidaemia medications. Cumulative incidence of NPADM stratified by use of (A) antidepressants, (B) poststroke medications,
(C) benzodiazepines and (D) anticoagulants during the initial background period (from 1 April to 30 June 2012). NPADM, new
prescription of antidementia medication.
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Figure 6 Results of the Cox proportional hazards analysis
of incidence of new prescription of antidementia medication.
NSAID, non-steroidal anti-inflammatory drug.
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The Hisayama Study is a population-based study of a rural
Japanese town (mean age: 76 years) that examines the
risk factors for various diseases, including dementia.?®
The analyses of this Japanese legacy database reported
only the prevalence of Alzheimer’s disease (12.3%). The
Japan Prospective Studies Collaboration for Aging and
Dementia, consisting of more than 10000 subjects aged
more than 65 years, is ongoing and is designed to assess
the incidence of dementia and potentially modify its

. 27
disease process.

Limitations

The study has several limitations. First, administrative
claims collected in real-world clinical practice are not
designed for research purpose. As the study design is
a retrospective cohort study, the cause—effect relation-
ship was not determined. Therefore, the results only
described the association between coprescribed medica-
tions and onset of clinical dementia indicated by NPADM.
Second, the effects of each medication could not be
distinguished from the underlying pathophysiological
condition for which it was prescribed. For example,
NPADM in patients taking antidiabetics may be affected
by the medication, diabetes or a combination thereof. In
addition, the control of blood glucose levels is likely to
be an important aspect of reducing risk of dementia, but
this information was not available in our data set. Third,
although we assume that NPADM captured the progres-
sion from asymptomatic into symptomatic dementia, it is
entirely dependent on the decisions of individual physi-
cians, such as neurologists, psychiatrists and primary care
physicians. Various guidelines include recommendations

on the prescription and discontinuation of cholinesterase
inhibitors and N-methyl-d-aspartate receptor antago-
nists.” *® However, the decision-making process varied
among subspecialties and physicians. Fourth, anticholin-
ergic medications are associated with risk of dementia.”
However, it is not yet well understood what level of anti-
cholinergic property and what class of medication have
increased risk of dementia. We included antidepressants
and bronchodilators with anticholinergic properties,
while other classes of drugs such as those for Parkinson’s
disease and peptic ulcer were not included in the study.
Estimating the level of anticholinergic in each drug and
evaluating the effect on NPADM are out of scope of the
present study. Fifth, although antidementia medications
are only approved for Alzheimer’s disease and Lewy body
disease following Japanese regulatory approval, we cannot
exclude the possibility that physicians may prescribe
these medications to treat vascular dementia. As the study
population consists of very old adults (277 years old), it
is supposed that a substantial proportion of study subjects
have combined pathology of vascular dementia as well
as Alzheimer disease and Lewy body disease. Although
poststroke medications prescribed for patients with a
history of stroke reflected the vascular component of
dementia, no obvious history of stroke such as multiple
lacunar infarcts may be overlooked in the study. Finally,
2.1% of study subjects (n=879) were censored because
they were admitted into a nursing facility during the study
period because they were covered by the long-term care
insurance system for disabled subjects after admission.
Most of them were admitted into nursing homes due
to impairment in physical function, while some might
have concomitant cognitive decline. As the incidence
of NPADM in older adults who reside in nursing facility
is assumed to be higher than in community-dwelling
subjects, the effect of medications assessed in the study
might have been underestimated.

Implications

We examined the associations of the use of prescription
medications for existing chronic diseases with NPADM
in the complete enumeration cohort study of insurance
claims data from older adults. Although the study was
only a retrospective cohort study, an informative asso-
ciation between several coprescribed medications for
chronic comorbid conditions and NPADM in the very
old adults was identified. The findings of this population-
based natural experiment were generally consistent with
the WHO recommendations for the control of dementia
risk factors. We believe that our findings would be
helpful to better understand the current clinical prac-
tice for dementia in the real-world setting and potentially
contribute to healthcare policymaking.
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