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Abstract

Background Studies focusing on patterns of psychotropic drug prescriptions (PDPs) for subpopulations of commu-
nity-dwelling older people with dementia are lacking.

Objective The aim of this study was to identify the longitudinal patterns of PDPs in subpopulations.

Methods This retrospective study used electronic health records from general practitioners (GPs) in the Netherlands.
People (N=1278) firstly diagnosed with dementia between 2013 and 2015, aged 65 years or older, were selected and
categorized into four subpopulations: community-dwelling (CD) group throughout follow-up, ultimately admitted to
nursing homes (NH) group, ultimately died (DIE) group, and ultimately deregistered for unclear reasons (DeR) group.
Generalised estimating equations were used to estimate the patterns of psychotropic drug prescriptions, after the
diagnosis of dementia for a five-year follow-up, and 0-3 months before institutionalisation or death.

Results Over the five-year follow-up, antipsychotic prescriptions increased steadily in CD (OR=1.07 [1.04-1.10]), NH
(OR=1.1011.04-1.15]), and DIE (OR=1.05 [1.02-1.08]) groups. Similarly, prescriptions of antidepressants also showed
upward trends in CD (OR=1.04[1.02-1.06]), NH (OR=1.10[1.02-1.18]), and DIE (OR=1.04 [1.00-1.08]) groups. The
other psychotropic drugs did not show clear changes over time in most of the subpopulations. In the three months
before institutionalisation, antipsychotic prescriptions increased (OR=2.12 [1.26-3.57]) in the NH group compared to
prior periods. Likewise, before death, prescriptions of antipsychotics (OR=1.74 [1.28-2.38]) and hypnotics and seda-
tives (OR=2.11 [1.54-2.90]) increased in the DIE group, while anti-dementia drug prescriptions decreased (OR=0.42
[0.26-0.69]).

Conclusions After community-dwelling older people are diagnosed with dementia, all subpopulations' prescrip-
tions of antipsychotics and antidepressants increase continuously during the follow-up. While we cannot judge
whether these prescriptions are appropriate, GPs might consider a more reluctant use of psychotropic drugs and
use alternative psychosocial interventions. Additionally, antipsychotic prescriptions rise considerably shortly before
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institutionalisation or death, which might reflect that older people experience more neuropsychiatric symptoms dur-

ing this period.
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Background

There are currently 290,000 people with dementia in
the Netherlands, of whom about 79% live at home and
are cared for by family caregivers [1]. Due to the aging-
in-place reform, the Dutch population is encouraged to
live at home for as long as possible [2]. Over the course
of dementia, most people will experience neuropsychi-
atric symptoms (NPSs). NPSs are frequent and persis-
tent in community-dwelling people with dementia [3]. A
Dutch study showed that more than 90% of community-
dwelling people with dementia had at least one NPS [4].
Taking care of older people with dementia and NPSs is
challenging both physically and emotionally. NPSs not
only increase caregivers’ burden, but also lead to institu-
tionalisation [5, 6]. Adequate treatment of NPSs can help
to reduce burden and postpone nursing home admis-
sions. Psychosocial treatments are recommended as first-
line therapy for NPSs [7-9]. Psychotropic drugs should
only be used after non-pharmacological therapies failed
[7-10].

Psychotropic drugs have many side effects, for exam-
ple, antipsychotics may increase extrapyramidal symp-
toms, risk of cerebrovascular events and mortality, and
antidepressants are associated with risks of falls and frac-
tures [11, 12]. The use of psychotropic drugs in people
with dementia has drawn researchers’ attention. How-
ever, most of the studies have focused on nursing home
residents. The patterns of psychotropic drug prescrip-
tions (PDPs) in nursing home residents may differ from
community-dwelling people. Nursing home residents
typically have more severe dementia than community-
dwelling people and receive multidisciplinary care. Com-
munity-dwelling people have mild to severe dementia
and are taken care of by their relatives, with possible sup-
port from home care helpers, case managers and general
practitioners (GPs) [13]. Family caregivers may lack pro-
fessional knowledge and coping strategies for NPSs. A
qualitative study showed that family caregivers perceived
psychotropic drugs to be generally safe and effective, and
their use was associated with fewer barriers (cheaper and
more resources) compared with the use of non-phar-
macologic therapies [14]. These perceptions of family
caregivers could influence GPs, leading to increased or
earlier prescription of psychotropic drugs [15]. Insights
into PDPs in community-dwelling older people with
dementia can be a first step in optimizing future treat-
ment for this group of patients.

There are some studies about the psychotropic drug
use in community-dwelling people with dementia.
A British cohort study reported that for community-
dwelling older people who got the diagnosis of demen-
tia between 1995 and 2011, 12.5% were prescribed
antipsychotics, 22.1% antidepressants, 4.5% anxiolyt-
ics, and 9.8% hypnotics at the date of diagnosis [16].
A Finnish nationwide cohort study showed that among
community-dwelling people with Alzheimer’s disease,
8.7% used antipsychotics, 19.2% antidepressants, and
21.2% benzodiazepines at the date of diagnosis [17].
Additionally, antipsychotic and antidepressant use
increased steadily during a four-year follow-up [17].
The increases in the antipsychotic and antidepres-
sant prescriptions were also reported in a longitudi-
nal observational Dutch study, especially in the last
follow-up year, the eighth year [18]. In this study,
anxiolytic and hypnotic and sedative prescriptions
were stable in the first seven years and increased in the
eighth year [18]. These studies focused on community-
dwelling people without considering subpopulations.
However, community-dwelling people may have dif-
ferent PDP patterns, as some of them live in the com-
munity for a longer time, while others may move to
nursing homes, or die during the follow-up. Studying
patterns in subpopulations can help GPs understand
what prescription patterns look like for people with
different outcomes, especially nursing home admission
or death. This could support them in reconsidering
their prescription habits and in providing timely and
sufficient support to possibly delay institutionalisation
or help their patients to better cope with dementia at
the end stage of life.

This study explored the patterns of PDPs in subpopu-
lations of community-dwelling older people in two ways,
during a five-year follow-up since the first diagnosis of
dementia, and 0—3 months before institutionalisation or
death.

Methods

In this electronic health records (EHRs) based retrospec-
tive study, we used data from the Academisch Huisarts
Ontwikkel Netwerk (AHON, Academic General Prac-
titioners Development Network) database, which con-
tains routinely collected health care data from about 50
GPs in the northern part of the Netherlands [19]. The
data is pseudonymised. Diagnoses are encoded using the
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International Classification of Primary Care (ICPC-1)
codes [20]. Medication prescriptions are encoded accord-
ing to the Anatomical Therapeutic Chemical (ATC) clas-
sification [21]. In the Netherlands, GPs are gatekeepers in
the health care system and have the authority to diagnose
dementia and prescribe psychotropic drugs.

We identified 1350 people who got their first diagnos-
tic code of dementia (P70) between 2013 and 2015. Their
EHRs were extracted from one year before the diagnosis
of dementia to five-year later, the end of this study (30™
November 2020), or the date of deregistration. Exclusion
criteria were 1) aged younger than 65 when diagnosed
with dementia, or 2) suffering from Down’s syndrome
(A90.01). Additionally, we excluded people whose diag-
nosis date was later than the deregistration date.

Demographic, administrative and clinical data

We extracted demographic data (date of birth in month
and year, and gender), administrative data (registration
dates at the GPs, deregistration dates and reasons), and
clinical data (ICPC codes, ATC codes, and contact dates
of every GP visit). Apart from dementia, the following
psychological diagnoses and symptoms were extracted, in
order to assess psychological comorbidities: feeling anx-
ious (P01), feeling depressed (P03), feeling angry (P04),
sleep disturbances (P06), memory disturbances (P20),
delirium (P71.04), anxiety disorder (P74), and depressive
disorder (P76).

The date of the first dementia diagnosis was considered
the starting point of follow-up. The follow-up ended at
the last date of the five-year follow-up for older people
who continued living in the community, or the dereg-
istration date for those who were admitted to nursing
homes, died, or deregistered for unclear reasons during
the follow-up. In case a patient had no visiting record
for more than one year, we labelled this patient as dereg-
istered for unknown reasons. The last contact date was
used as deregistration date. We categorized the older
people into four groups based on their registration sta-
tus and deregistration reasons: community-dwelling
(CD) throughout follow-up group, ultimately admitted to
nursing homes (NH) group, ultimately died (DIE) group,
and ultimately deregistered for unclear reasons (DeR)
group which includes people who moved away for vari-
ous reasons, or deregistered for unknown or unrecorded
reasons.

Primary outcome

The primary outcome was the presence (or absence)
of a PDP every three months during follow-up. We
distinguished five subgroups of psychotropic drugs:
antipsychotics (NO5A, excluding lithium and prochlor-
perazine), anxiolytics (NO5B), hypnotics and sedatives
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(N05C), antidepressants (NO6A), and anti-dementia
drugs (NO6D). We excluded lithium and prochlorpera-
zine from antipsychotics because they are mainly used to
treat bipolar disorder and severe vomiting, not dementia-
related NPSs. In addition, prochlorperazine is not avail-
able on the Dutch market. All individual psychotropic
drug prescriptions recorded in the database are shown
in supplementary table 1. The Dutch College of GPs’
dementia guideline does not contain specific recom-
mendations about the duration of PDP, but refers to the
Dutch Association of Elderly Care Physicians (Verenso)
guideline for problem behaviour in people with dementia
[10, 22]. This guideline states that anxiolytics, hypnotics
and sedatives should not be used for more than 4 weeks,
and antipsychotics, antidepressants, and cholinesterase
inhibitors should be tapered off gradually after 3 months
[22]. Additionally, GPs in the Netherlands usually work
with three-month prescription periods. Therefore, we
chose three-month time intervals to longitudinally assess
our outcome. The diagnosis date of dementia was used as
the start date of follow-up. We compared the prescrip-
tion date of the psychotropic drug with the diagnosis
date of dementia to determine to which period this pre-
scription belonged. This way a prescription belonged
to a single period. We then transformed prescription
data into dichotomous variables (presence or not) every
three months for the five subgroups of PDPs separately.
Prescriptions with a duration longer than three months
were only counted in the first observed period, because
we could not rule out the possibility of a record mistake.
In practice, the duration of most prescriptions were less
than 3 months. Additionally, if a prescription occurred
multiple times in one period, it was only counted once.

Statistical analyses

We used means and standard deviations, medians and
interquartile ranges (IQRs) to describe continuous vari-
ables, and counts and percentages to describe categorical
variables. We calculated the cumulative percentages of
older people who were prescribed PDPs in each year and
for the total five years.

Generalized estimating equations (GEE) were used
to fit two repeated measures logistic regression mod-
els with exchangeable correlation structures, for the five
subgroups of PDPs separately. Odds ratios (OR) and 95%
confidence intervals (95% CI) were reported.

Model 1 aimed to estimate the patterns of PDPs among
the subpopulations from the first diagnosis of dementia
with a five-year follow-up. In this model, PDPs (assessed
every three months) were the dependent variables. Vari-
ables indicating the time periods and the subpopulations
(CD, NH, DIE, DeR) were included as independent vari-
ables. The model included both the main effects of these
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two variables and their interaction. The CD group was set
as the reference group.

Model 2 aimed to estimate differences in PDPs
0-3 months before nursing home admission or death
compared to prior periods within the subpopulation, and
to people in the CD group. The PDPs were the dependent
variables. A time-dependent event variable was included
as independent variable. This variable was created based
on deregistration reasons (nursing home admission,
death, unclear) and deregistration time. The CD group
was set as the reference and encoded value ‘0’ for all time
periods because these older people lived in communities
throughout the follow-up, i.e. no event occurred. For the
other subpopulations, each subpopulation was encoded
with two values, one value for 0—3 months before the
event, and the other value for all prior periods. The
details of the coding scheme are shown in supplemen-
tary table 2. To facilitate interpretation of the results, we
calculated ORs within the NH and DIE group separately,
comparing PDPs 0-3 months before the event with
PDPs in prior periods (longer than three months before
the event). We performed a sensitivity analysis using
0-6 months before events as the cut-off for time to the
events. All statistical analyses were executed in SPSS ver-
sion 25.

Results

Baseline characteristics

We included 1278 older people (Fig. 1). The numbers
of and reasons for deregistrations during every three-
month period throughout follow-up are shown in sup-
plementary table 3. During the five-year follow-up, 391
people remained community-dwelling, 109 moved to
nursing homes after a median of 29.7 months, 479 died
after a median of 25.4 months, and 299 deregistered for
unclear reasons after a median of 25.7 months (Table 1).
The mean age at the time of the dementia diagnosis was
79.0 in the CD group, 81.9 in the NH group, and 84.2 in
the DIE group. For the overall population, antipsychotics
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(5.48%) and antidepressants (6.65%) were the two most
frequently prescribed psychotropic drugs in 0—-3 months
after the diagnosis of dementia. The cumulative per-
centages of older people who were prescribed PDPs are
shown in supplementary table 4.

The patterns of PDPs for the subpopulations

during the five-year follow-up

We present the trends of PDPs for the four subpopula-
tions during the five-year follow-up in Table 2 and as line
charts in Fig. 2. The complete results of the GEE analy-
sis (model 1) are shown in supplementary table 5. From
the diagnosis of dementia onwards, prescriptions of
antipsychotics increased every three months in all sub-
populations: in the CD group with an OR of 1.07 (95%Cl:
1.04-1.10), in the NH group with an OR of 1.10 (95%CI:
1.04-1.15), and in the DIE group with an OR of 1.05
(95%CIL: 1.02-1.08). The antidepressant prescriptions
increased over time as well, but at lower rates: in the CD
group with an OR of 1.04 (95%CI: 1.02-1.06), in the NH
group with an OR of 1.10 (95%CI: 1.02-1.18), and in the
DIE group with an OR of 1.04 (95%CI: 1.00—1.08). There
were no clear changes over time for most of the subpopu-
lations with regard to the other classes of psychotropic
drugs.

The patterns of PDPs 0-3 months

before institutionalisation or death

In general, people in the NH and DIE groups had higher
odds of antipsychotic prescriptions than in the CD
group, which further increased 0—3 months before insti-
tutionalisation or death (Table 3). As an example for the
interpretation of the ORs in Table 3, the odds of antip-
sychotic prescriptions in the NH group were 5.46 (95%
CI: 3.00, 9.94) times higher in 0—-3 months before the
institutionalisation and 2.58 (95%CI: 1.43, 4.65) times
higher in other previous periods compared with the odds
in the CD group. This means that within the NH group,
the odds of antipsychotic prescriptions in the period

first time during 2013 to 2015 (N=1350)

People who were diagnosed with dementia (P70) for the

old)

Excluded (N=72):
-aged < 65 years old when diagnosed with dementia (N=66)
-having Down’s syndrome (N=10 of which 7 aged < 65 years

-deregistered before the diagnosis date of dementia (N=3)

Total number of persons included in the study (N=1278)

Fig. 1 Flow chart for the inclusion of older people in the study sample
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Table 1 Demographic characteristics, psychotropic drug prescriptions (0-3 months after the diagnosis of dementia), and
psychological symptoms for the whole sample and for the subpopulations

Overall sample CD group NH group DIE group DeR group
Sample size, N (%) 1278 391 (30.59) 109 (8.53) 479 (37.48) 299 (23.40)
Age at diagnose, Mean 4= SD 81964713 79.04+£6.48 81.90+6.19 84.19+£7.17 82.22+6.86
Gender, Female, N (%) 801 (62.68) 234 (59.85) 72 (66.06) 287 (59.92) 208 (69.57)
Follow-up months, Median (IQR) 38.92 (16.75-60.00) 60 29.73 (14.77-46.41) 2536 (13.37-40.02) 25.69 (10.32-41.69)
Antipsychotics, N (%) 70 (5.48) 5(1.28) 7(6.42) 43 (8.98) 15(5.02)
Anxiolytics, N (%) 50(3.91) 16 (4.09) 4(3.67) 7 (3.55) 13 (4.35)
Hypnotics and Sedatives, N (%) 49 (3.83) 17 (4.35) 3(2.75) (5 22) 4(1.34)
Antidepressants, N (%) 85 (6.65) 30(7.67) 4(3.67) 8(5.85) 23(7.69)
Anti-dementia drugs, N (%) (2 97) 13(3.32) 3(2.75) ( 1) 10 (3.34)
Feeling anxious, N (%) 4(5.79) 29(742) 3(2.75) 28 (5.85) 14 (4.68)
Feeling depressed, N (%) (5 40) 29(742) 2(1.83) 5(5.22) 13 (4.35)
Feeling angry, N (%) 62 (4.85) 0(5.12) 4(3.67) 2 (4.59) 16 (5.35)
Sleep disturbance, N (%) 152 (11.89) 66 (16.88) 7(642) 4(11.27) 25(8.36)
Memory disturbance, N (%) 483 (37.79) 185 (47.31) 38 (34.86) 146 (30.48) 114 (38.13)
Delirium, N (%) 103 (8.06) 33 (8.44) 5(4.59) 54 (11.27) 11 (3.68)
Anxiety disorder, N (%) 53(4.15) 20(5.12) 4(3.67) 1(4.38) 8 (2.68)
Depressive disorder, N (%) 110 (8.61) 49 (12.53) 3(2.75) 6(7.52) 22 (7.36)

SD standard deviation, /QR interquartile range

CD group: older people who continued living in the community during the 5-year follow-up
NH group: older people who moved ultimately to nursing homes during the 5-year follow-up
DIE group: older people who died ultimately during the 5-year follow-up

DeR group: older people who deregistered ultimately for unclear reasons during the 5-year follow-up

Table 2 The patterns of psychotropic drug prescriptions in subpopulations of community-dwelling older people during a five-year
follow-up since the diagnosis of dementia, using three-month time intervals (N=1278, Model 1)

Antipsychotics Anxiolytics Hypnotics and Antidepressants Anti-dementia drugs
Sedatives
OR (95% CI) OR (95% CI) OR (95% Cl) OR (95% CI) OR (95% CI)
Time trends: Every 3 months
CD group 1077 0.98 0.99 1.04 1.03
(1.04,1.10) (0.95,1.01) (0.97,1.02) (1.02,1.06) (1.00, 1.05)
NH group 1.10 1.07 0.95 1.10 1.04
(1.04,1.15) (0.98,1.16) (0.92,0.98) (1.02,1.18) (0.97,1.11)
DIE group 1.05 1.02 1.05 1.04 1.00
(1.02,1.08) (0.97,1.07) (1.02,1.09) (1.00, 1.08) (0.96, 1.04)
DeR group 113 0.96 1.01 0.99 1.03
(1.09,1.17) (0.87,1.06) (0.90,1.13) (0.95, 1.04) (1.00, 1.07)

OR odds ratio, 95% CI 95% confidence interval

CD group: older people who continued living in the community during the 5-year follow-up

NH group: older people who moved ultimately to nursing homes during the 5-year follow-up

DIE group: older people who died ultimately during the 5-year follow-up

DeR group: older people who deregistered ultimately for unclear reasons during the 5-year follow-up

* The odds of the antipsychotic prescriptions in the CD group increased, 1.07 times higher than the odds in the previous 3 months

0-3 months before institutionalisation was 2.12 (95%CI:  odds of prescriptions of antipsychotics, hypnotics and
1.26-3.57) times higher than in previous periods (sup- sedatives increased with a factor 1.74 (95% CI: 1.28-2.38)
plementary table 6). In 0-3 months before death, the and 2.11 (95% CI: 1.54-2.90) respectively compared to
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Fig. 2 The estimated trends of the prescription of psychotropic drugs from diagnosis of dementia with a 5-year follow-up
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306 9 1215 18 21 24 27 30 33 36 39 42 45 48 51 54 5T 60

Time, months

(c) Hypnotics and Sedatives

—— Community-dwelling throughout follow-up group

----- Ultimately admitted to nursing homes group

— - Ultimately died group

— —Ultimately deregistered for unclear reasons group

Table 3 The patterns of psychotropic drug prescriptions in 0-3 months before events and in other previous periods (>3 months

before events), compared with those in the CD group (N=

1278, Model 2)

Antipsychotics Anxiolytics Hypnoticsand  Antidepressants Anti-dementia drugs
Sedatives
OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl)
Intercept’ 0.04 0.03 0.05 0.12 0.08
(0.03, 0.06) (0.02,0.05) (0.03, 0.06) (0.09,0.16) (0.06,0.11)
Time dependent status
CD group 1 1 1 1 1
Was not admitted to NH yet 2.58% 1.88 0.91 0.67 0.95
(1.43,4.65) (0.83,4.25) (0.40, 2.09) (0.35,1.27) (0.49,1.86)
Did not die yet 2.30 1.39 1.54 0.59 0.69
(1.50,3.54) (0.78,247) (0.97,2.44) (0.40,0.89) (0.44,1.07)
Was not deregistered yet 142 1.07 0.29 0.67 1.1
(0.88,2.29) (0.55,2.09) (0.14,0.62) (0.42,1.06) (0.70,1.75)
0-3 months before NH admission 546 224 0.83 0.57 0.59
(3.00,9.94) (0.93,541) (0.29,2.39) (0.25,1.28) (0.23,1.53)
0-3 months before death 4.02 1.28 3.25 0.50 0.29
(2.60,6.21) (0.67,242) (2.11,5.02) (0.31,0.79) (0.15,0.57)
0-3 months before deregistration for ~ 2.61 1.13 0.30 0.63 0.65
unclear reasons (1.55,4.39) (0.53,243) (0.10,0.84) (0.37,1.05) (0.36,1.19)

OR odds ratio; 95% Cl 95% confidence interval

CD group: older people who continued living in the community during the 5-year follow-up

 The reported values of the intercept are odds with 95% confidence intervals

¥ The odds of antipsychotic prescriptions in the NH group in periods more than 3 months before institutionalisation were 2.58 times higher than the odds in the CD

group

previous periods in the DIE group, whereas the odds of
anti-dementia drug prescriptions decreased with a factor
0.42 (95% CI: 0.26—0.69). The sensitivity analyses results
(supplementary table 7) showed that using a cut-off for
the time period of 0—6 months before the events resulted
in similar outcomes.

Discussion

This was the first study reporting on patterns of PDPs
in subpopulations of community-dwelling older peo-
ple from the diagnosis of dementia until five years
later. Antipsychotic and antidepressant prescriptions
increased in the CD, NH, and DIE groups during the
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follow-up. Before nursing home admission, only antip-
sychotic prescriptions increased compared to prior
periods. At the end of life, prescriptions of antipsychot-
ics and hypnotics and sedatives increased, and pre-
scriptions of anti-dementia drugs decreased.

Patterns of antipsychotics and antidepressants
Antipsychotics and antidepressants were the two most
frequently prescribed psychotropic drugs after the
diagnosis of dementia. Agitation, depression, and irri-
tability have been reported as the most common NPSs
in Dutch community-dwelling older people with
dementia [4]. These symptoms can be indications
for the prescription of antipsychotics and antide-
pressants [22]. A high frequency of prescriptions of
these two types of drugs were also found in other
studies [16, 18].

Both classes of PDPs showed a steady increase in CD,
NH, and DIE groups over time. The increase might be
due to the progression of dementia and more frequent
and severe accompanying NPSs. Other studies also
reported increases in antipsychotics and antidepres-
sants during the trajectory of dementia [17, 18]. We
found that compared with older people who remained
community-dwelling throughout the follow-up, those
who ultimately moved to nursing homes or died had
more antipsychotic prescriptions, which further
increased 0-3 months before institutionalisation or
death. Previous studies have shown that antipsychotics
are associated with an increased risk of institutionali-
sation and mortality [23-26]. The increase in antipsy-
chotics might be a result of more severe psychotic or
agitated behaviour, or due to delirium superimposed
on dementia [27-29]. NPSs could directly increase
the risk of institutionalisation or death, or indirectly
by increasing caregiver burdens [5, 23, 30, 31]. Addi-
tionally, using antipsychotics might be a risk factor in
itself [23-26, 32]. Conversely, the percentage of anti-
depressant prescriptions in NH, and DIE groups were
lower than in the CD group. The prescription rate of
antidepressants did not change much 0-3 months
before events. We hypothesize that dementia was at
an advanced stage prior to nursing home admission. It
has been reported that during the further progression
of dementia towards severe stages, the prevalence of
depression might decrease, although depression levels
are difficult to assess in this population [3, 33, 34]. It is
difficult to further speculate on possible reasons for the
stable prescription rate of antidepressants, because the
AHON registry does not include information on cause
of death.
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Patterns of anxiolytics, hypnotics and sedatives

The prescriptions of anxiolytics, hypnotics and sedatives
was stable during the follow-up. Joling et al. reported
similar trends. [18] However, hypnotics and sedatives
prescriptions almost doubled before death. Since the
prevalence of sleeping disturbances in the DIE group
was lower than in the CD group, we hypothesize that
the increased hypnotics and sedatives prescriptions were
probably due to palliative care in the terminal phase of
life instead of insomnia. Hypnotics and sedatives might
not only be used to treat sleeping problems, but to relieve
suffering and provide comfort as well [35].

Patterns of anti-dementia drugs

As found in a previous study, all subpopulations showed
a slight increase in anti-dementia drugs over time [18].
The increase could be explained by the progression of
dementia and deterioration in cognitive function. How-
ever, a reduction in anti-dementia drugs was observed
before nursing home admission and especially before
death. Arguably, people in NH and DIE groups generally
had more severe dementia or poorer health status than
those who remained living in the community, especially
in the period prior to the events. Some of them might
not react to anti-dementia drugs and these prescriptions
could have been therefore stopped during the follow-up.
Additionally, the prescriptions of acetylcholinesterase
inhibitors or memantine may be inappropriate at the end
of life, as any possible effect on cognition is not a relevant
treatment goal anymore, and therefore, less likely to be
prescribed [36—-38].

Strengths and limitations

A strength of our study is that we reported on the pat-
terns of PDPs for subpopulations of older people who
were ultimately admitted to nursing homes, died, or con-
tinued living in the community separately. In addition,
we used two ways to estimate the patterns of psycho-
tropic drugs, namely the longitudinal patterns during the
five-year follow-up, and differences between 0-3 months
before events and prior event-free periods.

Using EHR data has limitations, such as under-
recorded diagnoses of dementia and deregistration
reasons. It is therefore difficult to interpret the results
for the DeR group. Another limitation is the lack of
matched control groups. Therefore, we could not deter-
mine whether the patterns of PDPs were related to
dementia or advanced age. However, this was also not a
goal of our descriptive study. Furthermore, the severity
of dementia and NPSs could not be obtained from the
EHRs. Both characteristics are associated with insti-
tutionalisation [25-27]. In addition, the sample size
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of some subpopulations was small. Thus, these results
might not be robust. Moreover, no information about
the indications for PDPs and use of non-pharmacolog-
ical interventions was available. Therefore, we cannot
infer anything about the (in)appropriateness of PDPs.
Finally, we analysed prescriptions rather than dispen-
sations. The prescriptions might differ from drugs that
people with dementia actually use.

Conclusions

After the diagnosis of dementia, antipsychotic and anti-
depressant prescriptions in subpopulations increased
continuously during a five-year follow-up. Although we
had no information about the appropriateness of PDPs,
the continuous increase might alert GPs to reconsider
their prescribing habits and pay more attention to psy-
chosocial interventions. Furthermore, antipsychotic
prescriptions increased substantially in the period pre-
ceding nursing home admission or death. The increase
in antipsychotics might reflect that patient experi-
ence more NPSs in this period. Future studies should
examine how psychosocial interventions can be used
in community-dwelling older people with dementia to
decrease the need for psychotropic drugs.
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