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ABSTRACT
Objectives To evaluate the prescription and 
discontinuation of psychotropic drugs (PD) and drugs with 
anticholinergic properties (DAP) in residents with dementia 
admitted to Roken, a major type of long- term care facility 
in Japan.
Design Cohort study.
Setting A nationwide questionnaire survey across 3598 
Roken in Japan in 2015 (up to five randomly selected 
residents per facility).
Participants This study included 1201 residents from 343 
Roken (response rate: 10%). We determined the presence 
and severity of dementia using a nationally standardised 
measure.
Primary and secondary outcome 
measures Prescriptions of PD and DAP at admission and 
2 months after admission were evaluated. Multivariable 
logistic regression was used to evaluate the associations 
of residents’ baseline characteristics with prescriptions or 
discontinuation.
Results Prescription rates decreased for antidementia 
drugs (19.4% to 13.0%), hypnotics (25.1% to 22.6%) 
and anxiolytics (12.3% to 10.7%), whereas those for 
other PD, such as antipsychotics (13.2% to 13.6%), 
antidepressants (7.4% to 6.7%), antiepileptic drugs (7.1% 
to 7.8%) and DAP (35.2% to 36.6%) did not statistically 
significantly decrease. Some factors were associated with 
the prescriptions, for example, for antipsychotics, older 
age (≥85 years) (adjusted OR (aOR), 0.60; 95% CI 0.43 
to 0.85) and being bedridden (aOR 0.67; 95% CI 0.47 to 
0.97) were associated with a lower use of antipsychotics, 
whereas severe dementia was associated with a higher 
use of antipsychotics (aOR 3.26; 95% CI 2.26 to 4.70). At 
an individual level, a quarter of residents prescribed PD or 
DAP at admission had discontinued at least one PD or DAP, 
respectively, 2 months after admission. Antidementia drug 
use in severe dementia (aOR 1.86; 95% CI 1.04 to 3.31) 
and PD use in older age (aOR 1.61; 95% CI 1.00 to 2.60; 
in residents with disabling dementia) were associated with 
discontinuation.
Conclusions There is possible scope for deprescribing PD 
and DAP in Roken residents with dementia to mitigate the 
risks of adverse events.

INTRODUCTION
There are approximately 50 million people 
with dementia worldwide, and this number 
is projected to triple in the next 30 years.1 
Dementia and cognitive impairment are well- 
evidenced predictors of nursing home (NH) 
placement,2 and the prevalence of dementia 
is considerably higher in NH residents 
compared with community- dwelling older 
adults.3 Most NH or long- term care facility 
(NH/LTCF) residents have dementia.3–5 
People with dementia manifest not only 
memory impairments but also typically exhibit 
a variety of behavioural and psychological 
symptoms of dementia (BPSD), including 
aggression, agitation, depression, psychosis 
and sleep problems.6 7 The complexity 
involved in managing BPSD remains a major 
challenge in dementia care.

Residents of NH/LTCFs are commonly 
prescribed a large number of drugs (ie, poly-
pharmacy) including potentially inappro-
priate medications (PIM) for older adults,8 9 

Strengths and limitations of this study

 ► This analysis was undertaken using the largest 
available dataset on drug use in Roken facilities.

 ► The presence and severity of dementia were deter-
mined using a nationally standardised measure.

 ► The study sample analysed cannot be considered 
representative of Roken residents nationwide be-
cause the survey response rate on medication was 
only approximately 10%.

 ► Data were not analysed according to facility- level 
or medical director- level because too few residents 
were studied per facility.

 ► The generalisability of our findings may be limited 
to similar types of nursing homes or long- term care 
facilities only.
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and optimisation of medication use is often required for 
better clinical outcomes. Although non- pharmacological 
approaches should first be considered for the manage-
ment of BPSD,10 pharmacological treatments, such as anti-
psychotics, benzodiazepines and antidepressants, have 
been commonly administered to NH/LTCF residents 
despite safety concerns and limited effectiveness.11–19 
Furthermore, wide variations in the use of these types of 
drugs have been reported among different countries.20

In terms of safety concerns related to medication for 
BPSD management, the following issues have been 
reported. Antipsychotic use in individuals with dementia 
was associated with greater risks of cerebrovascular events 
and mortality.21 The use of psychotropic drugs (PD), such 
as sedatives/hypnotics, antidepressants and benzodiaz-
epines, was associated with an increased risk of falls.22 
Moreover, an increased number of PD prescribed was 
associated with the greater risks of fall injuries, hospitalisa-
tions and mortality.23 Drugs with anticholinergic proper-
ties (DAP) were associated with greater risks for cognitive 
impairment, falls and mortality.24 Given that NH/LTCF 
residents are frail and more susceptible to adverse events 
compared with community- dwelling older people, careful 
pharmacological management approaches should be 
undertaken.

Intermediate care facilities for older adults with long- 
term care (LTC) needs (Geriatric Health Service Facili-
ties or Roken) are a major type of LTCFs in Japan. The 
main role of these facilities is providing medical and LTC 
services, including pharmacotherapy and rehabilitation, 
to improve residents’ functioning and to facilitate their 
return home. We previously reported that the prescrip-
tion of antidementia drugs decreased after admission, 
whereas antipsychotic prescription remained stable after 
admission to Roken25; however, dementia severity had not 
been considered. We also reported that residents with 
severe dementia were less likely to be prescribed drugs 
to prevent and treat cardiovascular diseases, such as anti-
hypertensives and lipid- modifying drugs.26 However, data 
on the use of PD and DAP in Roken residents are scarce. 
Therefore, we aimed to evaluate the utilisation of PD and 
DAP in Roken residents with dementia in Japan. We also 
aimed to identify factors associated with prescription and 
discontinuation of PD and DAP among Roken residents.

METHODS
Setting
Roken is one of three types of LTCFs in Japan covered 
by public LTC insurance systems, and >90% of Roken 
are private sector operated.27 According to a national 
survey conducted in 2015, namely, the ‘Survey of Insti-
tutions and Establishments for long- term care,’ the total 
capacity of Roken facilities was 368 201 residents nation-
wide.28 This figure corresponded to approximately 1% of 
older people aged ≥65 years or 8% of older people with 
LTC needs. The majority of older adults are admitted to a 
facility after discharge from a hospital.27 Roken residents 

are stable in terms of medical conditions, but they require 
specific care and rehabilitation prior to returning home. 
The mean length of stay has been reported to be approx-
imately 10 months.27 General services in Roken comprise 
routine medical and LTC services, with some exceptions.

Fees for medical, including pharmacotherapy and reha-
bilitation, and LTC services provided in Roken are paid to 
the facility as a bundled payment from public LTC insur-
ance systems. The fees have been determined based on 
LTC needs for individual residents, the facility subtype of 
Roken, and on additional services, but not on drug costs. 
Out- of- pocket payment rates for Roken services generally 
comprise 10% of total expenditures. Therefore, in most 
cases, changes to medication do not affect residents’ out- 
of- pocket payments.

In general, a full- time medical director in a facility is 
in charge of and responsible for medication, and phar-
macists, nurses and other staff contribute information 
to support decisions concerning residents’ medication. 
Information regarding medication prescribed at admis-
sion is generally obtained from a drug information 
sheet issued by a physician in charge of an individual 
prior to admission to a facility. Social workers and other 
facility staff may obtain additional information from staff 
members in a hospital prior to admission or from primary 
care professionals.

Data source
We sent questionnaires via mail to obtain data regarding 
drug utilisation to 3598 Roken in 2015. Details on the 
survey have been previously reported.25 This data collec-
tion method was applied at that time because medical 
claims data for drugs were not generally issued for 
Roken residents and most Roken facilities had not intro-
duced standardised electronic systems to record drug 
prescriptions.

Briefly, we collected data for up to five randomly selected 
individuals per Roken who were admitted between 
August and October 2015. The survey was conducted 
after approval from the ethics committee of the Japan 
Association of Geriatric Health Services Facilities (No. 
30 in 2015 and No. 37 in 2016). All participants or their 
representatives provided written informed consent, 
and all data were collected after anonymisation at each 
facility. Medical directors or facility managers in indi-
vidual Roken facilities were responsible for responding to 
the survey. No residents or their families were involved in 
completing the survey.

Definition of dementia
We previously reported that about half of the residents 
had dementia in this dataset, based on reported diag-
noses of any types of dementia and/or prescription of 
antidementia drugs.25 However, because the diagnosis 
of dementia had not been always reported and because 
only a subset of residents with dementia had been treated 
with antidementia drugs,4 29 we identified residents 
with dementia in the present study using a nationally 
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standardised measure to assess cognitive function (‘Inde-
pendence Degree of Daily Living for the Dementia’).30 
This unique measure in Japan has been verified to iden-
tify dementia and has relatively high sensitivity and spec-
ificity.31 Therefore, we expected to identify residents 
with dementia while avoiding the inclusion of residents 
without dementia. More specifically, we selected residents 
with dementia if they had rank I (having dementia but 
almost independent for daily living) or higher based on 
this measure; this cut- off was previously reported to have 
a sensitivity of 65% and a specificity of 93%.31 Dementia 
severity was categorised into two groups for this study: 
mild- to- moderate (rank I and rank II (having daily 
life- disturbing symptoms, behaviours and problems in 
communication but independent for daily life if watched 
by someone)) and severe (rank III (requiring assistance), 
rank IV (requiring assistance frequently) and rank M 
(marked psychiatric symptoms requiring expert manage-
ment)). A recent study also used this measure to identify 
older adults with dementia and to estimate the prevalence 
of antipsychotic use.32

Study participants
The selection of study participants has been previously 
described.25 26 From data collected using the survey on 
1510 residents at 368 Roken (response rate: 10.2%), we 
first selected residents aged ≥65 years who had stayed at 
the same facility for at least two consecutive months after 
admission. Residents with missing demographic data and 
those with no record of any drugs prescribed both at 
admission and 2 months after admission (possible missing 
data for drug prescriptions) were excluded. Accord-
ingly, data from 1324 participants at 350 facilities were 
obtained after removing data due to ambiguous drug 
names, strengths and dosages. We selected 1318 residents 
with records of physical and cognitive functions assessed 
using nationally standardised measures.30 Finally, among 
them, we selected 1201 residents (91.1%) with dementia 
(as defined above) from 343 Roken facilities for further 
analyses.

Drugs of interest
In the survey, we asked to collect data on regularly sched-
uled medications only; however, as- needed drugs were 
occasionally reported. In this study, we omitted the data 
on as- needed drugs due to inconsistent reporting from 
facilities. Therefore, we evaluated the utilisation of 
regular drugs administered at admission and at 2 months 
after admission.

Four marketed antidementia drugs were examined, 
namely, three acetylcholinesterase inhibitors (done-
pezil, galantamine and rivastigmine) and one N- methyl- 
D- aspartate receptor antagonist (memantine). PD 
comprised the following six categories: antipsychotics 
(first generation and second generation), antidepressants, 
hypnotics, anxiolytics, antiepileptic drugs and lithium 
(online supplemental table S1). In addition, the use of 
yokukansan, a traditional Japanese Kampo medicine, was 

also studied although this drug was not included in the 
PD categories. A meta- analysis of randomised controlled 
trials showed that yokukansan had beneficial effects on 
some symptoms related to dementia, including delusions, 
hallucinations and agitation/aggression.33

Various scales to identify and assess anticholinergic 
burdens have been developed and validated, but with rela-
tively low concordance.34 We identified drugs in 11 DAP 
categories, which were available in Japan, for screening 
purposes according to drugs listed in the ‘Guidance of 
Appropriate Medication for Elderly Patients’ released 
in May 2018 in Japan,35 the Anticholinergic Risk Scale36 
and/or the Beers criteria (online supplemental table 
S2).37

Statistical analysis
Descriptive statistics were used to summarise the character-
istics of the study participants and prescriptions of drugs. 
Physical status was categorised as non- bedridden (ranks J 
and A) and bedridden (ranks B and C).30 The bedridden 
group included residents who lay in bed most of the day 
but were able to sit (rank B).30 The characteristics of 
residents according to dementia severity were compared 
using a χ2 test, and a Wilcoxon rank sum test was also 
used for age. Changes in prescriptions from admission to 
2 months after admission were tested using the McNemar 
test. We defined discontinuation as no prescription for 
antidementia drugs or individual categories of PD as well 
as a decrease in the number of PD or DAP at 2 months 
after admission among users of the corresponding drugs 
at admission. Multivariable logistic regression analysis was 
used to evaluate the associations between residents’ base-
line characteristics and prescription or discontinuation of 
antidementia drugs, PD and DAP, and relevant adjusted 
odds ratios (aOR) and 95% CI were reported. Indepen-
dent variables included age group (65–84 and ≥85 years), 
sex, dementia severity (mild- to- moderate and severe) and 
physical disability (non- bedridden and bedridden). As a 
sensitivity analysis, we repeated the above analyses in resi-
dents with ‘disabling’ dementia (ranks II or higher).30 31 
All analyses were conducted using Stata V.14 (StataCorp).

Patient and public involvement
No patients or members of the public were involved in 
the study design, conduct, reporting, or dissemination 
plans in relation to this research.

RESULTS
Baseline characteristics
Study participants’ baseline characteristics are shown in 
table 1 and in online supplemental table S3. This study 
included 1201 residents with dementia, of whom 47% 
exhibited severe dementia, 75% were women and 60% 
were ≥85 years old. Residents with severe dementia were 
more likely to have a physical disability (ie, be bedridden) 
compared with those with mild- to- moderate dementia 
(p<0.001).
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Drug utilisation
The utilisation of antidementia drugs, PD and DAP is shown 
in table 2 and in online supplemental table S4. The use of 
antidementia drugs decreased from admission to 2 months 

after admission in all participants and according to dementia 
severity (all p<0.001). The relative decrease was more 
pronounced in residents with severe dementia (23.8% to 
14.3%; 39.9% decrease) than in those with mild- to- moderate 
dementia (15.6% to 11.8%; 24.4% decrease).

At least one category of PD was prescribed to >40% 
of the residents. The most frequently prescribed drug 
category was hypnotics, followed by antipsychotics, anxi-
olytics, antidepressants and antiepileptic drugs. Among 
residents with antiepileptic drugs, 23 (27.1%) residents 
at admission and 24 (25.5%) residents at 2 months after 
admission had a recorded diagnosis of symptomatic 
epilepsy. Lithium was rarely prescribed. The prescription 
rates for hypnotics and anxiolytics decreased from admis-
sion to 2 months after admission. The use of yokukansan 
did not change from admission (n=63, 5.2%) to 2 months 
after admission (n=56, 4.7%) (exact p=0.248).

When benzodiazepines and Z- drugs, categorised as 
hypnotics or anxiolytics, were evaluated together, the 
proportion of residents receiving these kinds of drugs 
decreased from 29.8% (n=358) at admission to 27.8% 
(n=334) at 2 months after admission (p=0.012) in all 
participants. The overall decrease observed in all partici-
pants was attributed to a decrease in prescriptions for resi-
dents with mild- to- moderate dementia (n=213 (33.2%) to 
n=193 (30.1%), p=0.003), in contrast to those with severe 

Table 2 Utilisation of antidementia drugs, psychotropic drugs and drugs with anticholinergic properties

Admission
n (%)

Month 2
n (%) P value

Discontinuation
n (% of users at admission)

Antidementia drugs 233 (19.4) 156 (13.0) <0.001 84 (36.1)

Psychotropic drugs 532 (44.3) 514 (42.8) 0.089 113 (23.2)*

  Hypnotics 301 (25.1) 272 (22.6) 0.002 58 (19.3)

  Antipsychotics 158 (13.2) 163 (13.6) 0.535 30 (19.0)

   First generation 68 (5.7) 70 (5.8) 0.715 14 (20.6)

  　Second generation 101 (8.4) 105 (8.7) 0.564 22 (21.8)

  Anxiolytics 148 (12.3) 128 (10.7) 0.003 33 (22.3)

  Antidepressants 89 (7.4) 81 (6.7) 0.134† 15 (16.9)

  Antiepileptic drugs 85 (7.1) 94 (7.8) 0.049† 4 (4.7)

  Lithium 2 (0.2) 2 (0.2) NA 0 (0.0)

Drugs with anticholinergic properties 423 (35.2) 440 (36.6) 0.141 77 (26.1)*

Frequently prescribed drugs‡

  H2- receptor antagonists 162 (13.5) 191 (15.9) <0.001 20 (12.3)

  Antipsychotics 106 (8.8) 113 (9.4) 0.336 23 (21.7)

  Drugs for overactive bladder 73 (6.1) 69 (5.7) 0.541† 14 (19.2)

  Drugs for Parkinson’s disease 56 (4.7) 54 (4.5) 0.774† 7 (12.5)

  Antidepressants 55 (4.6) 55 (4.6) 1.000† 8 (14.5)

*Discontinuation of psychotropic drugs (PD) or drugs with anticholinergic properties (DAP) overall was defined as a decrease in the number of 
drug categories from PD or DAP, from admission to month 2, respectively.
†Exact p values are shown in cases where a small number of residents (less than 30 residents) changed the prescription.
‡See online supplemental table S2 for specific drugs included in each drug category.
NA, not available.

Table 1 Characteristics of residents with dementia at 
admission according to dementia severity

Overall 
(n=1201)

Dementia severity

P value

Mild- to- 
moderate 
(n=642)

Severe 
(n=559)

Age (years)

  65–74 97 (8.1) 54 (8.4) 43 (7.7) 0.815

  75–84 381 (32.7) 209 (32.6) 172 (30.8)

  85–94 612 (51.0) 319 (49.7) 293 (52.4)

  95+ 111 (9.2) 60 (9.3) 51 (9.1)

  Mean±SD 86±7 85±7 86±7 0.483

Sex

  Men 298 (24.8) 150 (23.4) 148 (26.5) 0.213

  Women 903 (75.2) 492 (76.6) 411 (73.5)

Physical disability

  Non- bedridden 398 (33.1) 274 (42.7) 124 (22.2) <0.001

  Bedridden 803 (66.9) 368 (57.3) 435 (77.8)

SD, standard deviation
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dementia where no such decrease was observed (n=145 
(25.9%) to n=141 (25.2%), p=0.564).

More than one- third of study participants were 
prescribed DAP, and this proportion did not change from 
admission to 2 months after admission (for all partici-
pants, 35.2% to 36.6%, p=0.165). H2- blockers were the 
most frequently prescribed DAP, and the prescription rate 
increased from admission to 2 months after admission in 
all participants (13.5% to 15.9%, p<0.001). Famotidine 
accounted for 80% of H2- blockers at admission and 
2 months after admission. Related to the increased use of 
H2- blockers, the prescription of proton pump inhibitors 
decreased from 32.2% (n=387) at admission to 26.3% 
(n=316) at 2 months after admission. Antipsychotics and 
muscarinic receptor antagonists for overactive bladder 
were also frequently prescribed DAP.

Regarding changes in the use of drugs at an indi-
vidual level, more than one- third of residents who were 
prescribed antidementia drugs at admission and >20% of 
residents who were prescribed PD or DAP at admission 
were discontinued the corresponding drugs at 2 months 
after admission. Only seven residents started antide-
mentia drugs after admission, but the number of resi-
dents who started antipsychotics (n=35) or DAP (n=94) 
was comparable to those who discontinued (n=30 or 
113, respectively). The number of residents who started 
hypnotics, anxiolytics, or antidepressants was about half 
the number of residents who discontinued.

Factors associated with prescriptions
The associations between residents’ baseline characteristics 
and the prescriptions of antidementia drugs, PD and DAP 
are shown in table 3. Older age (≥85 years) was associated 
with fewer prescriptions of antipsychotics, hypnotics, anxio-
lytics, antidepressants, antiepileptic drugs and DAP. Women 
were more likely to receive antidementia drugs and tended 
to receive anxiolytics more frequently. Residents with severe 
dementia were more likely to be prescribed antidementia 
drugs, antipsychotics, antiepileptic drugs and DAP. In addi-
tion, they tended to receive anxiolytics less frequently. 
Bedridden residents were less likely to be prescribed antide-
mentia drugs and antipsychotics and tended to receive 
hypnotics less frequently. Similar results were obtained from 
the sensitivity analysis in residents with disabling dementia 
(online supplemental table S5).

Factors associated with discontinuation
Discontinuation of antidementia drugs was more likely in 
residents with severe dementia (aOR, 1.86; 95% CI 1.04 
to 3.31; p=0.035) (table 4). In residents with disabling 
dementia, those aged ≥85 years were more likely to have 
discontinued the use of PD (aOR, 1.61; 95% CI 1.00 to 
2.60; p=0.049) (online supplemental table S6).

DISCUSSION
In this study, we examined the utilisation of antidementia 
drugs, PD and DAP in Roken residents and identified Ta
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factors associated with prescription or discontinuation 
of these drugs. These findings have further character-
ised drug utilisation in Roken residents in addition to 
our findings from previous studies.25 26 38 39 We previously 
reported that residents with severe dementia received 
a smaller number of drugs and were less frequently 
prescribed antihypertensives or lipid- modifying drugs 
compared with those with better cognitive function.26 
Despite our observations concerning the discontinuation 
of PD and DAP, some drugs, especially antipsychotics and 
DAP, were commonly initiated. Antidementia drugs for 
severe dementia and PD for older aged residents (with 
disabling dementia) were identified as being associated 
with discontinuation. Larger studies are needed to eval-
uate discontinuation of individual drug categories in rela-
tion to PD or DAP.

Antidementia drugs were discontinued in about one- 
third of residents receiving these drugs at admission, and 
residents with severe dementia were more likely to have 
had their antidementia drugs discontinued. This may be 
explained as due to the expected limited effectiveness 
of antidementia drugs, especially for those with severe 
dementia, or due to intolerability or issues concerning 
adverse effects. The proportion of residents who received 
antidementia drugs was higher in our study, despite the 
decrease after admission, than in studies involving NH 
residents with dementia or those not limited to dementia 
that have been conducted in other countries.12 16 17 We 
did not obtain any information on non- pharmacological 
approaches in this dataset, but some residents who 
discontinued antidementia drugs may have received 
rehabilitation for dementia.40 Another plausible reason 
for discontinuation of antidementia drugs might have 
been to reduce the financial burden incurred by a facility 
due to the bundled payment system, including drug costs, 
applying to Roken.25

Compared with a study conducted in some different 
types of NH/LTCFs in Japan, the prevalence of antipsy-
chotics was slightly lower in our study sample, whereas 
the prevalence of antidepressants and hypnotics/anxi-
olytics was comparable.18 We observed a decreased use 
of hypnotics and anxiolytics in residents with mild- to- 
moderate dementia, which led to a decrease in regularly 
prescribed PD after admission to Roken. The decrease 
may result from adjustment of the use of hypnotics and 
anxiolytics in response to symptom changes.18 In contrast, 
there were no changes in the prescription of PD in resi-
dents with severe dementia found in our study. There-
fore, our results suggest that challenges concerning the 
management of BPSD in residents with severe dementia 
still remain.

Several studies have been conducted to evaluate the 
utilisation of PD and DAP in NH/LTCF residents with and 
without dementia in other countries. Studies conducted 
in Europe and Australia have reported that half to three- 
quarters of NH/LTCF residents received at least one PD, 
which was more frequent than in our study.11 14 16 17 20 
The prevalence of antipsychotics varied between studies, Ta
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ranging from about 10%–60% of residents.11 12 14 16 17 20 
The relatively low prescription rate of antipsychotics in 
Roken residents is encouraging, especially because of the 
lower likelihood of their being prescribed to the older 
population as well as to those with reduced physical 
function. However, greater efforts to avoid the use of 
antipsychotics may be possible in Roken, with improved 
staffing, resources and staff education.6 41 Some successful 
measures to reduce antipsychotic prescriptions in NHs 
have been reported in other countries, such as the USA 
and Canada42 43; however, similar regulatory initiatives 
have not yet been implemented in Japan.

Hypnotics were found to be the most frequently 
prescribed PD in the present study, with a decrease in 
prescription after admission to a facility. In total, a quarter 
of Roken residents were prescribed hypnotics, which 
was comparable to findings in a study involving NH/
LTCF residents in Norway (22.9% in 2009),14 but nearly 
double the prevalence of hypnotics reported in a study 
in Germany and in Austria (9.9% to 13.3%).11 In Japan, 
the frequent use of hypnotics is not limited to NH/LTCF 
residents, as it has also been reported in the outpatient 
setting.44 45 Taken together, the frequent use of hypnotics 
in Roken residents suggests the need for continuous 
monitoring of the appropriate use of hypnotics in NH/
LTCFs and other community or hospital settings.

The prevalence of anxiolytics in our study was similar 
to that found in studies from European countries. It was 
reported that the prevalence of anxiolytics in NH resi-
dents was 22.2% in Austria and 10.9% and 12.9% in two 
different cohorts in Germany, and men were less likely 
to use anxiolytics.11 Furthermore, a study from Norway 
observed an increase in the use of anxiolytics from 14.9% 
in 1997 to 21.9% in 2009, and reported that women and 
younger residents (age, <80 years) were more likely to use 
anxiolytics.14 Therefore, the associations of sex and age 
with the prescription of anxiolytics observed in our study 
are consistent with those previous findings.11 14

About 7% of Roken residents with dementia were 
prescribed antidepressants, and no apparent changes 
in prescription were observed during 2 months of obser-
vation. The prevalence of antidepressants was twice as 
high as that in older outpatients aged ≥75 years (3.7%) 
in Japan.45 However, the prescription rate in our study 
was considerably lower compared with that reported 
in studies conducted in other countries, with approx-
imately one- fifth to two- thirds of NH residents with or 
without dementia reported to have received antidepres-
sants.11–17 20 We also found that older age was associated 
with infrequent use of antidepressants, which is consis-
tent with findings from previous studies; however, we 
did not observe a significantly greater use of antidepres-
sants in women, which has been reported in previous 
studies.11 14 The lower prevalence of antidepressants may 
be attributed to the preferred use of anxiolytic benzodiaz-
epines instead of antidepressants for residents with mild 
depression or anxiety.13 46 Future studies are needed to 
verify the appropriateness of prescribing antidepressants, 

including the possibility of underuse, in relation to diag-
nosis and severity of depression and other indications.13 15

We conducted screening for DAP with reference to lists 
provided in Japan’s national guidelines document (‘Guid-
ance of Appropriate Medication for Elderly Patients’), 
the Anticholinergic Risk Scale and Beers criteria, without 
quantification of anticholinergic burdens. We found that 
more than one- third of Roken residents with dementia 
received DAP. In a study from Helsinki, half of the resi-
dents of NHs or assisted living facilities received DAP 
based on the Anticholinergic Risk Scale.19 In our study, 
frequently prescribed DAP included H2- blockers, antipsy-
chotics, and muscarinic receptor antagonists for overac-
tive bladder. Some proton pump inhibitors were replaced 
with H2- blockers, possibly due to safety concerns, such as 
kidney diseases, infections, and fractures.47 Anticholin-
ergic burden due to H2- blockers should also be consid-
ered, especially in the case of concomitant use of other 
DAP. The prevalence of muscarinic receptor antagonists 
for overactive bladder was similar to that found in a 
nationwide study of Roken residents (5.7%).48 Given that 
two- thirds of Roken residents had urinary incontinence,48 
the prescription rate might be too low. A study involving 
NH residents in the USA indicated the possibility of an 
unmet need for treating urinary incontinence in NH/
LTCF residents.49

This study has several limitations. First, the appropri-
ateness of the prescribed medications could not be deter-
mined because we did not collect data regarding the 
indications for each drug or the duration of treatment. 
However, most of the drugs studied were PIM, and thus 
have been considered inappropriate for this popula-
tion.50 Similarly, we did not determine the processes or 
reasons for the discontinuation of drugs, and further 
studies are needed to evaluate the appropriateness of 
drug discontinuation. Second, we did not analyse the 
data according to facility- level or medical director- level 
because too few residents were studied per facility. There-
fore, there may be variations in prescriptions among 
different facilities, as previously observed in antipsy-
chotic prescription rates reported in the USA.51 Third, 
we could not ensure the representativeness of the present 
study sample in terms of residents of Roken nationwide 
because the survey response rate on medications was 
only approximately 10%. However, the current dataset 
analysed was the largest available on drug use in Roken 
facilities. Fourth, our study findings are dependent on 
the accuracy of the data collected and the items covered. 
Directions for as- needed drug use by medical directors 
might not always have been reported. We considered 
that these limitations may cause overestimation of the 
prevalence of drugs because of drugs without directions 
possibly being included as regularly scheduled drugs, 
or underestimation in cases involving as- needed drugs, 
which may have been important components of usual 
medications. As- needed drugs should also be considered 
as part of complex drug regimens for NH/LTCF resi-
dents in future studies.52 Fifth, we identified associations 
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between residents’ characteristics and prescriptions, but 
only limited variables were considered; therefore, there is 
a possibility of residual confounding, such as in relation 
to the types of dementia involved. Finally, the generalis-
ability of our findings may be limited to similar types of 
NH/LTCFs only.

In conclusion, PD and DAP were commonly prescribed 
for Roken residents with dementia. Taken together, there 
appears to be scope for deprescription of PD and DAP 
in Roken residents with dementia to mitigate the risks 
of adverse events, through engaging in careful reviews, 
including reviewing current indications and conducting 
assessments of adverse effects, because the risks in 
prescribing these drugs may outweigh the benefits.
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