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ABSTRACT

ARTICLE HISTORY

Objectives: The aim of this study was to describe the course of psychotropic drug use in people
with young-onset dementia and to explore possible associations with age, sex, dementia severity,
dementia subtype and neuropsychiatric symptoms.
Methods: Psychotropic drug use was studied in 198 community-dwelling persons participating in
the Needs in Young-onset Dementia study. Data about psychotropic drug use were retrieved at
baseline, as well as at 6, 12, 18 and 24 months and was classified into five groups (antiepileptics,
antipsychotics, anxiolytics, hypnotics/sedatives and antidepressants) and quantified as ‘present’ or
‘absent’. Generalized Estimating Equation modeling and chi-square tests were used to study associations between the determinants and psychotropic drug use.
Results: There was a statistically significant increase in the prevalence of psychotropic drug use
from 52.3% to 62.6% during the course of the study. Almost three-quarters (72.4%) of the participants were treated with any psychotropic drug during the study, and more than one-third (37.4%)
received psychotropic drugs continuously. Antipsychotics were used continuously in more than
10% of the participants and antidepressants in more than 25%. Increasing age was positively associated (p ¼ .018) with psychotropic drug use at baseline, while apathy symptoms were negatively
associated (p ¼ .018).
Conclusions: Despite the recommendations of various guidelines, the prolonged use of psychotropic drugs in community-dwelling people with young-onset dementia is high. Therefore, more
attention is needed to timely evaluate psychotropic drug use and the introduction of self-management programs for caregivers should be encouraged to support caregivers in dealing with the
neuropsychiatric symptoms caused by the dementia.
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Introduction
Psychotropic drugs are frequently prescribed to people with
dementia. These psychotropic drugs are used for the treatment of neuropsychiatric symptoms, such as psychosis, agitation, aggression and depressive symptoms and include
antipsychotics, antidepressants, mood stabilizers and anxiolytics/hypnotics (Masopust, Protopopova, Valis, Pavelek, &
Klimova, 2018). A recent Dutch study of general practices
showed a prevalence rate of 28.7% for these psychotropic
drugs, which affect brain activities associated with mental
processes and behavior (Borsje, Lucassen, Wetzels, Pot, &
Koopmans, 2018). It is often believed by health care professionals that neuropsychiatric symptoms that develop during
the course of dementia can only be treated successfully
with psychotropic drugs (Cornege-Blokland, Kleijer, Hertogh,
& van Marum, 2012). However, the Dutch Association of
Elderly Care Physicians’ multidisciplinary guideline for managing these symptoms in dementia states that none of
these psychotropic drugs have substantial evidence
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supporting their effectiveness in reducing neuropsychiatric
symptoms in dementia (Tariot et al., 2006; Zuidema et al.,
2018). Furthermore, research on the effect of psychotropic
drugs on neuropsychiatric symptoms in dementia mainly
considers people with late-onset dementia.
Of the antipsychotics, haloperidol shows a minor effect
on agitation or psychotic symptoms (Tariot et al., 2006).
The newer antipsychotics are better tolerated but show
less effectiveness in reducing psychotic behavior in elderly
people with dementia (Masopust et al., 2018). Studies on
the effectiveness of psychotropic drugs show only small
effects which are clinical not relevant and sometimes these
effects are only found in sub analysis (Brodaty et al., 2005;
Rabinowitz et al., 2004; Schneider et al., 2003). However,
research in the late nineties showed some effect of risperidone in the treatment of agitation in elderly with dementia
but there were also warnings about side effects such as
extrapyramidal symptoms and somnolence (Katz et al.,
1999; Lavretsky & Sultzer, 1998). In a case report especially
extrapyramidal symptoms were found to be probably a risk
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symptom for the development of a neuroleptic malignant
syndrome (Gerritsen, de Jonghe-Rouleau, & Stienstra-Liem,
2004). Despite this limited effectiveness of psychotropic
drugs in persons with dementia, the use sometimes
remains necessary in the event of severe agitation or
psychotic behavior. Additionally, antidepressant treatment
shows little or no reduction in depressive symptoms and
benzodiazepines have major disadvantages when used in
people with dementia, such as deterioration of cognitive
functions, sedation and a risk of falls (Banerjee et al., 2011;
Dudas, Malouf, McCleery, & Dening, 2018; Tampi & Tampi,
2014; Zuidema et al., 2018).
Psychotropic drug use, especially the use of antipsychotics, is becoming increasingly controversial due to the
known increased risk of stroke, death and many other side
effects in older people with dementia (Kales et al., 2012;
Nielsen, Lolk, Rodrigo-Domingo, Valentin, & Andersen,
2017; Ray, Chung, Murray, Hall, & Stein, 2009; Rochon et al.,
2008). Despite these side effects, barriers to discontinuing
their use are high due to the presumed chance of reoccurrence of the neuropsychiatric symptoms (Azermai, Vander
Stichele, Van Bortel, & Elseviers, 2014).
A Dutch study on the course of neuropsychiatric symptoms in community-dwelling people with dementia showed
that persistence of these symptoms was high over a twoyear period (Aalten, de Vugt, Jaspers, Jolles, & Verhey,
2005). Approximately 70% of people with dementia live at
home in the Netherlands and have a general practitioner
as the main consultant for dementia-related problems. A
study on involuntary treatment, including psychotropic
drug use, showed that general practitioners experience a
more positive attitude towards prescribing psychotropic
drugs compared to other healthcare professionals
(Mengelers et al., 2018).
Psychotropic drug use in community-dwelling people
with so-called young-onset dementia, defined as disease
onset before the age of 65, is also high despite the recommendations of all international and national dementia
guidelines to use psychosocial interventions as a first-line
intervention (Koopmans et al., 2014). Earlier research
showed that general practitioners mainly needed support
in the management of neuropsychiatric symptoms and
knowledge on where to find local services (Foley, Boyle,
Jennings, & Smithson, 2017). For the support of persons
with young-onset dementia this is even of more importance as they are cared for at home for a longer period
compared to those with late-onset dementia (Bakker
et al., 2013a).
Our Needs in Young-onset Dementia (NeedYD) study
showed that in community-dwelling people with youngonset dementia, 52% of the study participants used at least
one psychotropic drug (Koopmans et al., 2014).
Furthermore, caregivers for persons with young-onset
dementia consult their general practitioner more often
than late-onset dementia caregivers do because these caregivers experience more psychological or emotional problems than caregivers of persons with late-onset dementia
(Lim et al., 2018). This can contribute to the prescribing of
psychotropic drugs to people with young-onset dementia.
The current study investigates the two-year course of psychotropic drug use of the NeedYD cohort.

In late-onset dementia, dementia severity has been
found to be positively associated with psychotropic drug
use, but Koopmans et al. did not find this relationship in
young-onset dementia (Calvo-Perxas et al., 2012; Koopmans
et al., 2014). Additionally, in late-onset dementia, no differences in the use of antipsychotics have been found
between people with Alzheimer’s disease (AD), vascular
dementia (VaD) and frontotemporal dementia (FTD) (CalvoPerxas et al., 2012).
To our knowledge, no studies have examined the course
of psychotropic drug use and its possible association with
dementia severity or dementia subtypes in communitydwelling persons with young-onset dementia while findings highlight the importance of obtaining more insight
into this course. Therefore, the aim of this study is to
describe the course of the different groups of psychotropic
drugs in persons with young-onset dementia living at
home and to explore possible associations with age, sex,
disease severity, dementia subtype and neuropsychiatric symptoms.

Methods
Study design and selection
This study used data from the NeedYD study, of which the
study protocol has been described earlier (van Vliet et al.,
2010). For the current longitudinal study, data from 198 of
the 215 participants with the three most common diagnoses: AD, FTD and VaD, including mixed dementia of the
NeedYD study, who still lived at home were used. Analysis
of psychotropic drug use was performed with 174 participants who had a complete two-year follow-up. The use of
antiepileptics by four participants with known epilepsy was
excluded from the analyses. Baseline assessments took
place in 2007 and 2008. Participants were recruited from
three university medical centers, regional hospitals, mental
health services and day-care facilities specialized in persons
with young-onset dementia (van Vliet et al., 2010).
Diagnoses of dementia subtype were established according
to the criteria of McKhann, the NINDS-AIREN criteria, the
consensus on clinical diagnostic criteria of FTD and the
consensus on clinical dementia subtypes (American
Psychiatric Association [APA], 2000; Erkinjuntti, 1994;
McKeith, 2006; McKhann et al., 1984; Mesulam, Grossman,
Hillis, Kertesz, & Weintraub, 2003; Neary et al., 1998).
Persons who were not able to sign a written informed consent were asked to give oral consent, and their legal representative gave written consent (van Vliet et al., 2010).
The study protocol was approved by the Medical Ethics
Committee of the University Medical Center Maastricht. The
local Ethics Committees of the participating institutions
also consented (van Vliet et al., 2010).

Primary outcome
Data about psychotropic drug use were retrieved from interviews with the primary caregiver at baseline (T1) and 6, 12,
18 and 24 (T5) months after baseline and checked against
available pharmacists’ medication lists and pillboxes (van
Vliet et al., 2010). Psychotropic drug use was classified based
on the Anatomical Therapeutic Chemical Classification
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Table 1. Definition of prevalence rates and (dis)continuation of psychotropic drug use.
Prevalence rate
Continuation
Discontinuation
New onset
Two-year continuation rate
Cumulative use
Cumulative new onset

Number of persons with psychotropic drug use at assessment, percentage of total group (N ¼ 174)
Ratio of persons using psychotropic drugs at follow-up to those using on the previous assessments
Ratio of persons using psychotropic drugs at one assessment but not at the next assessment
Persons using psychotropic drugs at the assessment but not at the previous assessment, percentage of total group (N ¼ 174)
Number of persons who used psychotropic drugs at all assessments, percentage of total group (N ¼ 174)
Proportion of persons who received psychotropic drugs at baseline or during follow-up (N ¼ 174)
Proportion of persons who did use psychotropic drugs at one assessment but not at baseline (N ¼ 174)

Table 2. Baseline findings.

Mean age, years (SD)
Sex, male N (%)
Dementia Subtypes
Alzheimer’s disease N (%)
Vascular dementia N (%)
Frontotemporal dementia N (%)
Dementia stage (GDSa)
Mild N (%)
Moderate N (%)
Severe N (%)
Neuropsychiatric Inventory,b mean
Psychosis (SD)
Hyperactivity (SD)
Affective symptoms (SD)
Apathy (SD)
Psychotropic Drug Use
Antipsychotics (N05A) N (%)
Anxiolytics (N05B) N (%)
Hypnotics/sedatives (N05C) N (%)
Antidepressants (N06A) N (%)
Antiepileptics (N03A) N (%)
Total psychotropic drug usec N (%)

Total
(N ¼ 198)

Complete
follow-up
(N ¼ 174)

60.9 (5.5)
105 (53)

60.9 (5.6)
92 (52.9)

122 (61.6)
34 (17.2)
42 (21.2)
N ¼ 183
31 (16.9)
120 (65.6)
32 (17.5)
(N ¼ 195)
2.33 (4.5)
10.17 (10.9)
3.55 (4.9)
8.84 (8.2)

106 (60.9)
31 (17.8)
37 (21.3)
N ¼ 166
30 (18.1)
112 (67.5)
24 (14.5)
(N ¼ 171)
2.47 (4.6)
10.37 (11.0)
3.66 (4.9)
8.80 (8.3)

28 (14.4)
18 (9.2)
9 (4.6)
71 (36.4)
9 (7.5)
100 (50.5)

27 (15.5)
16 (9.2)
9 (5.2)
65 (37.4)
9 (5.2)
92 (52.9)

GDS ¼ Global Deterioration Scale; mild (stage 2 þ 3), moderate (4 þ 5) and
advanced (6 þ 7).
b
Neuropsychiatric Inventory items were grouped into four neuropsychiatric
sub-syndromes
as
suggested
by
the
European
Alzheimer
Disease Consortium.
c
Total psychotropic drug use ¼ the use of at least one type of psychotropic drug.
a

(Nordic Council on Medicines, 1990). Psychotropic drugs
were categorized into five groups: N03A (antiepileptics),
N05A (antipsychotics), N05B (anxiolytics), N05C (hypnotics/
sedatives) and N06A (antidepressants). As needed medication
and anti-dementia drugs were excluded from the analysis.

Determinants
The dementia subtypes AD, VaD and FTD were included.
The Global Deterioration Scale (GDS) was used to assess
dementia severity. This widely used and validated instrument rates dementia severity from (1) no cognitive decline
to (7) very severe cognitive decline (Reisberg, Ferris, de
Leon, & Crook, 1982). Neuropsychiatric symptoms were
assessed with the Dutch version of the Neuropsychiatric
Inventory, a valid rating scale for neuropsychiatric symptoms in dementia (Cummings et al., 1994; Kat et al., 2002).
The frequency (0–4) and severity scores (1–3) of the
Neuropsychiatric Inventory items are multiplied, resulting
in a score ranging from 0 to 12.

Statistical analysis
The prevalence rate, continuation, discontinuation and new
onset of psychotropic drug use were calculated using the
same criteria as in the study by Wetzels, Zuidema, de
Jonghe, Verhey, and Koopmans (2011) (Table 1).

Psychotropic drug use was categorized as ‘present’ or
‘absent’. When a person used more than one drug from
the same subgroup, this was only registered as ‘present’.
Persons with a complete medication registration at all five
assessments were included for evaluation.
Dementia severity was categorized as mild (GDS 2,3),
moderate (GDS 4,5) or advanced dementia (GDS 6,7).
Neuropsychiatric Inventory items were grouped into four
neuropsychiatric sub-syndromes (Aalten et al., 2008). These
sub-syndromes are psychosis (summed scores of delusions,
hallucinations and night-time behavioral disturbances;
range 0–36), hyperactivity (summed scores of agitation,
euphoria, disinhibition, irritability and aberrant motor
behavior; range 0–60), affective symptoms (summed scores
of depression and anxiety; range 0–24) and apathy
(summed scores of apathy, sleep-time and night-time disturbances and appetite/eating disorder; range 0–36). We
included all Neuropsychiatric Inventory scores, including
those who are regarded as not clinical relevant (below 4),
because low scores on, for example, delusions, hallucinations and night-time disturbances can ultimately result in a
clinically relevant score on sub-syndrome psychosis.
Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS) software, version
22.2.0.01 (2013) (IBM SPSS Statistics, IBM Corporation,
Chicago, IL). Age, sex, dementia subtype, GDS and neuropsychiatric symptoms were described by calculating means
or proportions. Analyses with chi-square or t test were performed to determine whether there was an association of
psychotropic drug use with each of the determinants at
baseline. To compare age, sex, dementia severity, neuropsychiatric symptoms and psychotropic drug use of the
persons with a complete two-year evaluation (completers)
with persons who did not have complete psychotropic
drug use information (non-completers), chi-square test and
Fischer exact test were used for categorical variables and
Mann-Whitney test for continuous variables because the
assumptions for parametric testing were not met. Repeated
logistic regression analysis was performed with Generalized
Estimating Equation (GEE) modeling to examine the course
of psychotropic drug use (Zeger & Liang, 1986). Interaction
terms for sex, age, dementia subtype, GDS and neuropsychiatric symptoms were added to test the hypothesis
that the association between time and total psychotropic
drug use was different for these determinants. Finally, we
explored the Cox proportional hazard ratio if age or sex
influenced the course of psychotropic drug use. A p value
of <.05 was considered statistically significant based on
two-sided tests.

Results
We included 174 of the 198 persons of the NeedYD study
who had a complete two-year follow-up period. The mean

27.0
15.5
4.6
44.3
9.2
62.6

Table 4. Two-year psychotropic drug use (N ¼ 174).

6.4
4.6
1.2
12.1
1.3

Baseline

Two-year
continuation

Cumulative
a

Use

79.6
95.2
60.0
95.5
93.3

20.4
4.8
40.0
4.5
6.7

Antipsychotics
N (%)
Anxiolytics N (%)
Hypnotics/sedatives
N (%)
Antidepressants
N (%)
Antiepileptics N (%)
Total psychotropic
drug used N (%)

27 (15.5)

c

18 (10.3) [66.7]
c

New onsetb

37.4 %

21.3 %

16 (9.2)
9 (5.2)

8 (4.6) [50.0]
2 (1.1) [22.2]c

21.3 %
11.5 %

12.1 %
6.3 %

65 (37.4)

44 (25.3) [67.7]c

51.7 %

14.4 %

9 (5.2)
91 (52.3)

4 (2.3) [44.4]c
65 (37.4) [72.2]c

10.3 %
72.4 %

6.3 %
21.4 %

Table 5. Two-year course of psychotropic drug use, Cox proportional hazard ratio’s (N ¼ 174).

28.2
12.1
5.7
38.5
8.6
59.8
10.1
2.6
1.2
8.2
3.1
2.8
22.7
27.3
9.4
7.1

a

Cumulative use: proportion who received psychotropic drugs at baseline or
during follow-up.
b
Cumulative new onset: proportion who did not use psychotropic drugs at
baseline but at any of the next assessments.
c
[Percentage of baseline users].
d
Total psychotropic drug use: the use of at least one type of psychotropic drugs.

95.0% CI for Exp(B)

5.8
3.8
3.6
8.1
1.2

20.7
12.6
6.3
36.8
6.3
53.4

97.2
77.3
72.7
90.6
92.9

Assessments
Baselinea
6 months
12 months
18 months
24 months
Age at baseline
Sex, female
a

B

SE

.120
.480
.315
.415
.065
.338

.109
.122
.142
.146
.026
.266

Wald df Sig. Exp(B)

1.198
.154
4.946
8.073
6.419
1.613

1
1
1
1
1
1

.274
.695
.026
.004
.011
.204

1.127
1.049
1.370
1.515
1.067
1.402

Lower

.910
.826
1.038
1.137
1.015
.832

Upper

1.397
1.331
1.808
2.017
1.122
2.361

Reference.

20.0
11.1
44.4
12.7
33.3

age was 61 years, and most persons were male (Table 2).
The most common dementia subtype was AD, and the
majority of persons were in a moderate stage of dementia.
Non-completers had a more advanced disease stage compared to that of completers.

80.0
88.9
55.6
87.3
66.7

b

T1–T5: 6 months assessments, (T1 ¼ baseline).
Continuation: the ratio of psychotropic drug users/users previous assessment.
c
Discontinuation: the ratio of non-psychotropic drug users/users previous assessment.
d
New onset: the ratio of psychotropic drug users/non-users at previous assessment.
e
Total psychotropic drug use: the use of at least one type of psychotropic drug.

Psychotropic drug use

a

20.1
10.3
5.2
36.2
7.9
55.2
8.8
5.1
1.8
5.5
1.8
18.5
37.5
33.3
12.3
11.1
81.5
62.5
66.7
87.7
88.9
Antipsychotics
15.5
Anxiolytics
9.2
Hypnotics/sedatives
5.2
Antidepressants
37.4
Antiepileptics
5.2
e
Total psychotropic drug use 52.3
%
%
%
%
%
%

New
Continuationb Discontinuationc onsetd T5
New
Continuationb Discontinuationc onsetd T4
New
Continuationb Discontinuationc onsetd T3
New
Continuationb Discontinuationc onsetd T2
T1a

First interval

Second interval

Third interval

Fourth interval
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At baseline, more than half of the persons were prescribed
at least one psychotropic drug, and this increased during
the two-year follow-up by more than 10% (Table 3).
Cumulative psychotropic drug use was present in almost
three-quarters of the persons, while continuous psychotropic drug use was present in 37.4% of the persons
(Table 4). Antipsychotic medication and antidepressants
had the highest prevalence rates and showed the highest
increase during the study at 11.5% and 6.9%, respectively.
Hypnotics were the only psychotropic drugs that
decreased during the two-year follow-up.

Determinants of psychotropic drug use
Chi-square analyses revealed that older persons received
more psychotropic drugs (hazard ratio [HR] ¼ 1.061; CI
1.010–1.114) (p ¼ .018) for each year of higher age and this
relationship remained during follow-up (Table 5). Persons
who scored higher on the Neuropsychiatric Inventory subsyndrome apathy received fewer psychotropic drugs (hazard ratio [HR] ¼ 0.963; CI 0.933–0.993) (p ¼ .018) at baseline.
No other associations were found for gender, diagnosis,
global deterioration score or Neuropsychiatric Inventory

AGING & MENTAL HEALTH

Table 6. Psychotropic drug use: univariate analysis.
Coursea

Use
Determinants

Chi-Square (df)

p Value

Chi-Square (df)

p Value

Age
Gender
Diagnosis
GDSb
NPIc
Psychosis
Hyperactivity
Affective
Apathy

5.635
0.606
0.249
2.755

(1)
(1)
(2)
(2)

.018
.436
.883
.252

1.426 (4)
1.772 (4)
10.707 (8)
9.470 (8)

.840
.778
.219
.304

2.188
2.398
0.643
5.637

(1)
(1)
(1)
(1)

.139
.122
.423
.018

4.506
2.710
7.733
4.492

.342
.607
.102
.344

(4)
(4)
(4)
(4)

a

Interaction with time.
Global Deterioration Scale.
c
Neuropsychiatric Inventory.
b

sub-syndrome scores psychosis, hyperactivity or affective
and psychotropic drug use (Table 6).

Discussion
To our knowledge, this is the first study that reports on the
course of psychotropic drug use in community-dwelling
persons with young-onset dementia. During the two-year
follow-up period, 72% of them were treated with a psychotropic drug.
The prescriptions of antipsychotics and antidepressants
were the highest, and new prescriptions for antipsychotics
and antidepressants were found in 21.3% and 14.4% of
persons, respectively. Despite the Dutch guidelines that
recommend a maximum use of 3 months, we found that
10% of the persons were treated with antipsychotics continuously (Zuidema et al., 2018). We know from a study in
Dutch nursing homes that appropriate prescription of psychotropic drugs according to guidelines is difficult, as only
10% of the prescriptions were appropriate, including 58%
for a correct duration of therapy (van der Spek et al., 2016).
The increase in antipsychotics in our sample is remarkable, since in community-dwelling elderly with dementia, it
was previously found that the use of antipsychotic medication remained stable over three years (Boucherie et al.,
2017). Although that study cannot be compared directly
with our study, it raises the question of whether there is a
different prescription pattern for persons with young-onset
dementia compared to that for elderly persons with
dementia. Another study found that clinically relevant
scores on sub-syndrome psychosis were present in 10% of
community-dwelling persons with late-onset dementia
(Borsje et al., 2018). We found that in approximately 20%
the cumulative score on the sub-syndrome psychosis was
four or more, which is considered clinically relevant. Our
baseline findings and the increase in antipsychotic prescriptions are more than expected, and it seems unlikely that
the increase in antipsychotics is due to an increase in
dementia severity. The cumulative use of antipsychotics
was approximately 37% in the two-year follow-up which
means that the number of participants using antipsychotics
more than doubled (2.4 times) during our follow-up.
Research in young-onset Alzheimer’s dementia has shown
no positive association of delusions, depression or anxiety
with increasing dementia severity (Tanaka et al., 2015).
Furthermore, we also found that the two-year dementia
progression in the NeedYD cohort was limited to less than
one point on the GDS (Gerritsen et al., 2018).
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Depression or depressive symptoms are common in
people with young-onset dementia, with prevalence rates
of 65%, and sometimes they are one of the earliest symptoms of dementia (Draper & Withall, 2016; Rosness, Barca,
& Engedal, 2010). This likely explains why approximately
one in three people used antidepressants at baseline.
However, we found no association between the
Neuropsychiatric Inventory sub-syndrome affective symptoms score and psychotropic drug use, suggesting that
antidepressants were not prescribed for persons with only
€rm€alehto et al. found that the use
depressive symptoms. To
of antidepressants in home-dwelling people with late-onset
Alzheimer’s dementia was weakly correlated with the score
on the Neuropsychiatric Inventory or the score on the
depression scale that was used (Tormalehto, Martikainen,
Bell, Hallikainen, & Koivisto, 2017). Research shows that
antidepressants should have no place in people with
dementia and mild or moderate depressive symptoms
because this treatment shows little or no reduction in
depressive symptoms and has little impact on activities in
daily life (Banerjee et al., 2011; Dudas et al., 2018; Zuidema
et al., 2018).
Persons with higher Neuropsychiatric Inventory sub-syndrome apathy scores received significantly fewer psychotropic drugs. However, the increase during the two-year
follow-up was the same for them as it was for those with
high scores on psychosis or affective symptoms. Contrary
to our findings, Appelhof et al. found higher psychotropic
drug use in institutionalized young persons with dementia
and high neuropsychiatric symptoms apathy scores compared with those of persons with late-onset dementia
(Appelhof et al., 2019). It remains unclear why these findings differ.
Each increasing year of age was associated with an
approximately 7% higher chance of receiving psychotropic
drugs at baseline, but also during the two-year follow-up
(Table 5). This finding is consistent with the multivariate
baseline analysis of Koopmans et al. (2014) on this cohort
in which increase of one year of age was associated with a
likelihood of 8% more psychotropic drug use. Studies concerning psychotropic drug use report more often on associations with disease progression, however, we found one
study reporting a higher likelihood of the use of psychotropic drugs in older participants (Kester, Unutzer, Hogan,
& Huang, 2017). Lornstad, Aaroen, Bergh, Benth, and Helvik
(2019) found that younger age in late-onset dementia was
related to a higher odds for persistant use of antipsychotics
or antidepressants (Lornstad et al., 2019).
Dementia subtype showed no association with psychotropic drug use, as has also been found in late-onset
dementia (Calvo-Perxas et al., 2012). It is known that caregivers of young people with dementia experience more
distress due to neuropsychiatric symptoms in their caredependent family member than do caregivers of elderly
people with dementia. In addition, neuropsychiatric symptoms in people with young-onset dementia might have a
greater impact due to stronger physically appearance, and
therefore they are experienced as more threatening by
caregivers, resulting in potentially prescribing psychotropic
drugs in all dementia subtypes, as it is comprehensible
that they ask the general practitioner for help (Arai,
Matsumoto, Ikeda, & Arai, 2007). It is understandable that
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general practitioners have little experience with psychological approaches to managing neuropsychiatric symptoms in dementia and even less experience with
neuropsychiatric symptoms in people with young-onset
dementia; therefore, general practitioners prescribe psychotropic drugs more easily (Mengelers et al., 2018). The Dutch
general practitioners guideline for the management of
dementia advises that psychosocial interventions are provided by a day-care or a mental health center, which
means that one must be motivated to be referred to such
establishments (Moll van Charante, Vernooij-Dassen,
Boswijk, Stoffels, & Luning-Koster, 2012). Furthermore, the
guideline advises the use of antipsychotics only in acute
situations. In a double-blind placebo-controlled study in
treating psychosis in elderly patients with Alzheimer’s
dementia, there was no significant difference between the
treatment with quetiapine or haloperidol and placebo.
Some effect was found for decreasing agitation on all three
treatments but quetiapine showed a significant higher
change compared with placebo (Tariot et al., 2006). Also a
study on elderly patients with Alzheimer’s dementia
showed no benefit on depressive symptoms of sertraline or
mirtazapine compared with placebo (Banerjee et al., 2011).
The authors suggested to reconsider the use of these antidepressants because the increased risk of adverse events in
using these drugs. This suggestion is subscribed by the
Cochrane review of Dudas et al. (2018) who found that
there is limited evidence to support the efficacy on antidepressants for the treatment of depression in people with
dementia (Dudas et al., 2018). Self-management programs
which have already shown effectiveness in caregivers of
people with late-onset, early-stage dementia, might also
help to support caregivers of people with young-onset
dementia in the management of neuropsychiatric symptoms (Boots, de Vugt, Kempen, & Verhey, 2018).
Earlier findings in this cohort showed no negative effect
of antipsychotic drug use on the course of memory loss or
dementia severity but it is suggested that psychotropic
drug use in young-onset nursing home residents, causes a
decrease in the quality of life (Appelhof et al., 2017;
Gerritsen et al., 2018). However, studies about the (negative) effects of psychotropic drug use in people with
young-onset dementia are scarce. Moreover, we know that
despite the newer generation antipsychotics, the risk of
serious side effects remains present (Belvederi Murri
et al., 2015).
In most countries there are limited opportunities for respite care in young-onset dementia, because most services
for dementia care are not age appropriate or opening
hours are inconvenient (Bakker et al., 2013b). Despite
Dutch special day-care units, specialized memory clinics
and a care standard, all helping in providing psychological
or physically support for caregivers the use of psychotropic
drugs remains substantial but it is assumed that the use
was even more without these facilities.

Limitations
Some limitations of this study need to be discussed. We
did not consider the indications for the prescription of psychotropic drug use, the dosages or the severity of symptoms such as genuine depressive disorder versus

depressive symptoms at the time of prescription. We would
have gained more insight if the relationship between indications and neuropsychiatric symptoms was known.
Another limitation is the lack of information on psychotropic drug use between assessments, resulting in missing
data regarding the initiation or ceasing of particular drugs.
Consequently, this causes either an overestimation of continuous use or an underestimation of new-onset use. At last,
regarding the analysis of the baseline GDS and
Neuropsychiatric Inventory scores a possible issue might be
that changes in those scores during follow-up could have
resulted in different associations with psychotropic drug use.
Concerning non-completers, they had significantly more
advanced dementia than did completers. This could have
influenced the outcome of psychotropic drug use. However,
we did not find a difference in the Neuropsychiatric
Inventory scores between completers and non-completers.
Anti-dementia drugs can be used in people with dementia
and problem behavior due to psychosis. However, this indication is limited to people with Lewy Body dementia experiencing psychosis or people with Parkinson related psychosis.
Both categories were not included in this study, but it is
unknown if some of the participants got anti-dementia
drugs because of behavioral problems. Also, in 2007 and
2008 the years of baseline assessment in this cohort, the use
of anti-dementia drugs for behavioral problems was not yet
common in clinical practice (Campbell et al., 2008).

Conclusion
This study emphasizes that psychotropic drugs are often
prescribed in community-dwelling persons with youngonset dementia and that these drugs are also used for prolonged periods of time, which is not in line with current
guidelines. Therefore, more attention must be paid to following the guidelines and frequently evaluating the use of
psychotropic drugs and discontinuing their use whenever
possible (van der Spek et al., 2018).
The finding of this study that more than 50% of the
people were using psychotropic drugs and that this use
increased over time underscores the need to reduce psychotropic drug use in the home situation by having easily
available psychosocial interventions.
We suggest further research on the side effects of psychotropic drug use in persons with young-onset dementia.
Indication, evaluation and therapy duration can be
improved by introducing repeated medication reviews
(Massot Mesquida et al., 2019; van der Spek et al., 2018).
Perhaps this is also achievable for general practitioners in
the treatment of young persons with dementia.
The development and evaluation of self-management
programs for caregivers of people with young-onset
dementia has to be promoted to investigate if caregivers
of people with young-onset dementia also could benefit
from such a program.

Acknowledgement
Reinier Akkerman gave statistical advice. Yvette Daniels and Deliane
van Vliet participated in the data collection.

AGING & MENTAL HEALTH

Disclosure statement
No potential conflict of interest was reported by the authors.

Funding
This research was supported with grants from the Dutch Alzheimer’s
Foundation, Bunnik, the Wever Care Group, Tilburg, and of the
Florence Care Group, the Hague, all of which in the Netherlands.

ORCID
Marjolein E. de Vugt

http://orcid.org/0000-0002-2113-4134

References
Aalten, P., de Vugt, M. E., Jaspers, N., Jolles, J., & Verhey, F. R. (2005).
The course of neuropsychiatric symptoms in dementia. Part I:
Findings from the two-year longitudinal Maasbed study.
International Journal of Geriatric Psychiatry, 20(6), 523–530. doi:10.
1002/gps.1316
Aalten, P., Verhey, F. R. J., Boziki, M., Brugnolo, A., Bullock, R., Byrne,
E. J., … Robert, P. H. (2008). Consistency of neuropsychiatric syndromes across dementias: Results from the European Alzheimer
Disease Consortium. Dementia and Geriatric Cognitive Disorders,
25(1), 1–8. doi:10.1159/000111082
American Psychiatric Association. (2000). Diagnostic and Statistical
Manual of Mental Disorders-Text revision: DSM-IV-TR. Arlington:
American Psychiatric Association.
Appelhof, B., Bakker, C., Van Duinen-van den Ijssel, J. C. L., Zwijsen,
S. A., Smalbrugge, M., Verhey, F. R. J., … Koopmans, R. T. C. M.
(2017). The determinants of quality of life of nursing home residents with young-onset dementia and the differences between
dementia subtypes. Dementia and Geriatric Cognitive Disorders,
43(5–6), 320–329. doi:10.1159/000477087
Appelhof, B., Bakker, C., Van Duinen-van Den, I. J. C. L., Zwijsen, S. A.,
Smalbrugge, M., Verhey, F. R. J., … Koopmans, R. (2019).
Differences in neuropsychiatric symptoms between nursing home
residents with young-onset dementia and late-onset dementia.
Aging & Mental Health, 23(5), 581–586. doi:10.1080/13607863.2018.
1428935
Arai, A., Matsumoto, T., Ikeda, M., & Arai, Y. (2007). Do family caregivers
perceive more difficulty when they look after patients with early
onset dementia compared to those with late onset dementia?
[Research Support, Non-U.S. Gov't]. Int J Geriatr Psychiatry, 22(12),
1255–1261. doi:10.1002/gps.1935
Azermai, M., Vander Stichele, R. R., Van Bortel, L. M., & Elseviers, M. M.
(2014). Barriers to antipsychotic discontinuation in nursing homes:
An exploratory study. Aging & Mental Health, 18(3), 346–353. doi:10.
1080/13607863.2013.832732
Bakker, C., de Vugt, M. E., van Vliet, D., Verhey, F. R., Pijnenburg, Y. A.,
Vernooij-Dassen, M. J., & Koopmans, R. T. (2013a). Predictors of the
time to institutionalization in young- versus late-onset dementia:
Results from the Needs in Young Onset Dementia (NeedYD) study.
Journal of the American Medical Directors Association, 14(4),
248–253. doi:10.1016/j.jamda.2012.09.011
Bakker, C., de Vugt, M. E., van Vliet, D., Verhey, F. R., Pijnenburg, Y. A.,
Vernooij-Dassen, M. J., & Koopmans, R. T. (2013b). The use of formal
and informal care in early onset dementia: Results from the
NeedYD study. [Research Support, Non-U.S. Gov’t]. The American
Journal of Geriatric Psychiatry, 21(1), 37–45. doi:10.1016/j.jagp.2012.
10.004
Banerjee, S., Hellier, J., Dewey, M., Romeo, R., Ballard, C., Baldwin, R.,
… Burns, A. (2011). Sertraline or mirtazapine for depression in
dementia (HTA-SADD): A randomised, multicentre, double-blind,
placebo-controlled trial. The Lancet, 378(9789), 403–411. doi:10.
1016/S0140-6736(11)60830-1
Belvederi Murri, M., Guaglianone, A., Bugliani, M., Calcagno, P.,
Respino, M., Serafini, G., … Amore, M. (2015). Second-Generation
Antipsychotics and Neuroleptic Malignant Syndrome: Systematic

185

Review and Case Report Analysis. [journal article]. Drugs in R&D,
15(1), 45–62. doi:10.1007/s40268-014-0078-0
Boots, L. M., de Vugt, M. E., Kempen, G. I., & Verhey, F. R. (2018).
Effectiveness of a blended care self-management program for caregivers of people with early-stage dementia (partner in balance):
Randomized controlled trial. Journal of Medical Internet Research,
20(7), e10017. doi:10.2196/10017
Borsje, P., Lucassen, P., Wetzels, R. B., Pot, A. M., & Koopmans, R.
(2018). Neuropsychiatric symptoms and psychotropic drug use in
patients with dementia in general practices. Family Practice, 35(1),
22–28. doi:10.1093/fampra/cmx061
Boucherie, Q., Gentile, G., Chalancon, C., Sciortino, V., Blin, O., Micallef,
J., & Bonin-Guillaume, S. (2017). Long-term use of antipsychotics in
community-dwelling dementia patients: Prevalence and profile
accounting for unobservable time bias because of hospitalization.
International Clinical Psychopharmacology, 32(1), 13–19. doi:10.1097/
YIC.0000000000000150
Brodaty, H., Ames, D., Snowdon, J., Woodward, M., Kirwan, J., Clarnette,
R., … Greenspan, A. (2005). Risperidone for psychosis of
Alzheimer’s disease and mixed dementia: Results of a double-blind,
placebo-controlled trial. International Journal of Geriatric Psychiatry,
20(12), 1153–1157. doi:10.1002/gps.1409
Calvo-Perxas, L., de Eugenio, R. M., Marquez-Daniel, F., Martinez, R.,
Serena, J., Turbau, J, … Registry of Dementias of Girona, S. (2012).
Profile and variables related to antipsychotic consumption according to dementia subtypes. International Psychogeriatrics, 24(6),
940–947. doi:10.1017/S1041610212000026
Campbell, N., Ayub, A., Boustani, M. A., Fox, C., Farlow, M., Maidment,
I., & Howards, R. (2008). Impact of cholinesterase inhibitors on
behavioral and psychological symptoms of Alzheimer’s disease: A
meta-analysis. Clinical Interventions in Aging, 3(4), 719–728.
Cornege-Blokland, E., Kleijer, B. C., Hertogh, C. M., & van Marum, R. J.
(2012). Reasons to prescribe antipsychotics for the behavioral symptoms of dementia: A survey in Dutch nursing homes among physicians, nurses, and family caregivers. Journal of American Medical
Directors Association, 13(1), 80.e1–80.e6. doi:10.1016/j.jamda.2010.10.
004
Cummings, J. L., Mega, M., Gray, K., Rosenberg-Thompson, S., Carusi,
D. A., & Gornbein, J. (1994). The Neuropsychiatric Inventory:
Comprehensive assessment of psychopathology in dementia.
Neurology, 44(12), 2308–2314. doi:10.1212/WNL.44.12.2308
Draper, B., & Withall, A. (2016). Young onset dementia. Internal
Medicine Journal, 46(7), 779–786. doi:10.1111/imj.13099
Dudas, R., Malouf, R., McCleery, J., & Dening, T. (2018). Antidepressants
for treating depression in dementia. The Cochrane Database of
Systematic Reviews, 8, CD003944. doi:10.1002/14651858.CD003944
Erkinjutti T. (1994). Clinical criteria for vascular dementia: the NINDSAIREN criteria. Dementia, 5, 189–92.
Foley, T., Boyle, S., Jennings, A., & Smithson, W. H. (2017). We’re certainly not in our comfort zone”: A qualitative study of GPs’ dementia-care educational needs. BMC Family Practice, 18(1), 66. doi:10.
1186/s12875-017-0639-8
Gerritsen, A. A., de Jonghe-Rouleau, A. P., & Stienstra-Liem, L. H.
(2004). Neuroleptic malignant syndrome in users of risperidone.
Nederlands Tijdschrift voor Geneeskunde, 148(37), 1801–1804.
Gerritsen, A. A. J., Bakker, C., Verhey, F. R. J., Bor, H., Pijnenburg,
Y. A. L., de Vugt, M. E., & Koopmans, R. (2018). The progression of
dementia and cognitive decline in a Dutch 2-year cohort study of
people with young-onset dementia. Journal of Alzheimer’s Disease,
63(1), 343–351. doi:10.3233/JAD-170859
Kales, H. C., Kim, H. M., Zivin, K., Valenstein, M., Seyfried, L. S., Chiang,
C., … Blow, F. C. (2012). Risk of mortality among individual antipsychotics in patients with dementia. American Journal of Psychiatry,
169(1), 71–79. doi:10.1176/appi.ajp.2011.11030347
Kat, M. G., de Jonghe, J. F., Aalten, P., Kalisvaart, C. J., Droes, R. M., &
Verhey, F. R. (2002). Neuropsychiatric symptoms of dementia:
Psychometric aspects of the Dutch Neuropsychiatric Inventory (NPI).
Tijdschrift voor Gerontologie en Geriatrie, 33(4), 150–155.
Katz, I. R., Jeste, D. V., Mintzer, J. E., Clyde, C., Napolitano, J., & Brecher,
M. (1999). Comparison of risperidone and placebo for psychosis
and behavioral disturbances associated with dementia: A randomized, double-blind trial. Risperidone Study Group. The Journal of
Clinical Psychiatry, 60(2), 107–115. doi:10.4088/JCP.v60n0207
Kester, R., Unutzer, J., Hogan, D., & Huang, H. (2017). Antipsychotic prescribing patterns in a Medicare Advantage population of older

186

A. A. J. GERRITSEN ET AL.

individuals with dementia. Journal of Mental Health, 26(2), 167–171.
doi:10.1080/09638237.2016.1244720
Koopmans, R. T., Reinders, R., van Vliet, D., Verhey, F. R., de Vugt, M. E.,
Bor, H., & Bakker, C. (2014). Prevalence and correlates of psychotropic drug use in community-dwelling people with young-onset
dementia: The NeedYD-study. International Psychogeriatrics, 26(12),
1983–1989. doi:10.1017/S1041610213002330
Lavretsky, H., & Sultzer, D. (1998). A structured trial of risperidone for
the treatment of agitation in dementia. American Journal of
Geriatric Psychiatry, 6(2), 127–135. doi:10.1097/00019442-19982100000006
Lim, L., Zhang, A., Lim, L., Choong, T. M., Silva, E., Ng, A., & Kandiah, N.
(2018). High caregiver burden in young onset dementia: What factors need attention? Journal of Alzheimer’s Disease, 61(2), 537–543.
doi:10.3233/JAD-170409
Lornstad, M. T., Aaroen, M., Bergh, S., Benth, J. S., & Helvik, A. S. (2019).
Prevalence and persistent use of psychotropic drugs in older adults
receiving domiciliary care at baseline. BMC Geriatrics, 19(1), 119. doi:
10.1186/s12877-019-1126-y
Masopust, J., Protopopova, D., Valis, M., Pavelek, Z., & Klimova, B.
(2018). Treatment of behavioral and psychological symptoms of
dementias with psychopharmaceuticals: A review. Neuropsychiatric
Disease and Treatment, 14, 1211–1220. doi:10.2147/NDT.S163842
Massot Mesquida, M., Tristany Casas, M., Franzi Siso, A., Garcia Munoz,
I., Hernandez Vian, O., & Toran Monserrat, P. (2019). Consensus and
evidence-based medication review to optimize and potentially
reduce psychotropic drug prescription in institutionalized dementia
patients. BMC Geriatrics, 19(1), 7. doi:10.1186/s12877-018-1015-9
Mesulam, M. M., Grossman, M., Hillis, A., Kertesz, A., & Weintraub, S.
(2003). The core and halo of primary progressive aphasia and
semantic dementia. Ann Neurol, 54(Suppl 5), S11–S14. doi:10.1002/
ana.10569
McKeith, I. G. (2006). Consensus guidelines for the clinical and pathologic diagnosis of dementia with Lewy bodies (DLB): report of the
Consortium on DLB International Workshop. J Alzheimers Dis, 9(3
Suppl), 417–423. doi:10.3233/JAD-2006-9S347
McKhann G., Drachman D., Folstein M., Katzman R., Price D., & Stadlan
E. M. (1984). Clinical diagnosis of Alzheimer's disease: report of the
NINCDS-ADRDA Work Group under the auspices of Department of
Health and Human Services Task Force on Alzheimer's Disease.
Neurology, 34, 939–44. doi:10.1212/WNL.34.7.939
Mengelers, A., Bleijlevens, M. H. C., Verbeek, H., Capezuti, E., Tan,
F. E. S., & Hamers, J. P. H. (2018). Professional and family caregivers’
attitudes towards involuntary treatment in community-dwelling
people with dementia. Journal of Advanced Nursing, 75(1), 96–107.
doi:10.1111/jan.13839
Moll van Charante, E., Perry, M., Vernooij-Dassen, M., Boswijk, D. F. R.,
Stoffels, J., Achthoven, L., & Luning-Koster, M. N. (2012). NHGStandaard Dementie (derde herziening). Huisarts en Wetenschap,
55(7), 306–317.
Neary D. et al. (1998). Frontotemporal lobar degeneration: a consensus
on clinical diagnostic criteria. Neurology, 51, 1546–54. doi:10.1212/
WNL.51.6.1546
Nielsen, R. E., Lolk, A., Rodrigo-Domingo, M., Valentin, J. B., &
Andersen, K. (2017). Antipsychotic treatment effects on cardiovascular, cancer, infection, and intentional self-harm as cause of death in
patients with Alzheimer’s dementia. European Psychiatry, 42, 14–23.
doi:10.1016/j.eurpsy.2016.11.013
Nordic Council on Medicines. (1990). The anatomical therapeutic
chemical classification system with defined daily doses (ATC/DDD).
Oslo, Norway: The WHO Collaborating Centre.
Rabinowitz, J., Katz, I. R., De Deyn, P. P., Brodaty, H., Greenspan, A., &
Davidson, M. (2004). Behavioral and psychological symptoms in
patients with dementia as a target for pharmacotherapy with risperidone. The Journal of Clinical Psychiatry, 65(10), 1329–1334. doi:10.
4088/JCP.v65n1006
Ray, W. A., Chung, C. P., Murray, K. T., Hall, K., & Stein, C. M. (2009).
Atypical antipsychotic drugs and the risk of sudden cardiac death.

New England Journal of Medicine, 360(3), 225–235. doi:10.1056/
NEJMoa0806994
Reisberg, B., Ferris, S. H., de Leon, M. J., & Crook, T. (1982). The Global
Deterioration Scale for assessment of primary degenerative dementia. [Research Support, U.S. Gov’t, P.H.S.]. American Journal of
Psychiatry, 139(9), 1136–1139.
Rochon, P. A., Normand, S. L., Gomes, T., Gill, S. S., Anderson, G. M.,
Melo, M., … Gurwitz, J. H. (2008). Antipsychotic therapy and shortterm serious events in older adults with dementia. Archives of
Internal Medicine, 168(10), 1090–1096. doi:10.1001/archinte.168.10.
1090
Rosness, T. A., Barca, M. L., & Engedal, K. (2010). Occurrence of depression and its correlates in early onset dementia patients.
International Journal of Geriatric Psychiatry, 25(7), 704–711. doi:10.
1002/gps.2411
Schneider, L. S., Katz, I. R., Park, S., Napolitano, J., Martinez, R. A., &
Azen, S. P. (2003). Psychosis of Alzheimer disease: Validity of the
construct and response to risperidone. The American Journal of
Geriatric Psychiatry, 11(4), 414–425. doi:10.1097/00019442200307000-00004
Tampi, R. R., & Tampi, D. J. (2014). Efficacy and tolerability of benzodiazepines for the treatment of behavioral and psychological symptoms of dementia: A systematic review of randomized controlled
trials. American Journal of Alzheimer’s Disease & Other Dementias,
29(7), 565–574. doi:10.1177/1533317514524813
Tanaka, H., Hashimoto, M., Fukuhara, R., Ishikawa, T., Yatabe, Y.,
Kaneda, K., … Ikeda, M. (2015). Relationship between dementia
severity and behavioural and psychological symptoms in earlyonset Alzheimer’s disease. Psychogeriatrics, 15(4), 242–247. doi:10.
1111/psyg.12108
Tariot, P. N., Schneider, L., Katz, I. R., Mintzer, J. E., Street, J.,
Copenhaver, M., & Williams-Hughes, C. (2006). Quetiapine treatment
of psychosis associated with dementia: A double-blind, randomized,
placebo-controlled clinical trial. The American Journal of Geriatric
Psychiatry, 14(9), 767–776. doi:10.1097/01.JGP.0000196628.12010.35
Tormalehto, S., Martikainen, J., Bell, J. S., Hallikainen, I., & Koivisto,
A. M. (2017). Use of psychotropic medications in relation to neuropsychiatric symptoms, cognition and functional performance in
Alzheimer’s disease over a three-year period: Kuopio ALSOVA study.
International Psychogeriatrics, 29(10), 1723–1733. doi:10.1017/
S1041610217001090
van der Spek, K., Gerritsen, D. L., Smalbrugge, M., Nelissen-Vrancken,
M. H. J. M. G., Wetzels, R. B., Smeets, C. H. W., … Koopmans, R. T.
C. M. (2016). Only 10% of the psychotropic drug use for neuropsychiatric symptoms in patients with dementia is fully appropriate.
The PROPER I-study. International Psychogeriatrics, 28(10),
1589–1595. doi:10.1017/S104161021600082X
van der Spek, K., Koopmans, R. T. C. M., Smalbrugge, M., NelissenVrancken, M. H. J. M. G., Wetzels, R. B., Smeets, C. H. W., …
Gerritsen, D. L. (2018). The effect of biannual medication reviews on
the appropriateness of psychotropic drug use for neuropsychiatric
symptoms in patients with dementia: A randomised controlled trial.
Age and Ageing, 47(3), 430–437. doi:10.1093/ageing/afy001
van Vliet, D., Bakker, C., Koopmans, R. T., Vernooij-Dassen, M. J.,
Verhey, F. R., & de Vugt, M. E. (2010). Research protocol of the
NeedYD-study (Needs in Young onset Dementia): A prospective
cohort study on the needs and course of early onset dementia.
BMC Geriatrics, 10(1), 13. doi:10.1186/1471-2318-10-13
Wetzels, R. B., Zuidema, S. U., de Jonghe, J. F., Verhey, F. R., &
Koopmans, R. T. (2011). Prescribing pattern of psychotropic drugs in
nursing
home
residents
with
dementia.
International
Psychogeriatrics, 23(8), 1249–1259. doi:10.1017/S1041610211000755
Zeger, S. L., & Liang, K. Y. (1986). Longitudinal data analysis for discrete
and continuous outcomes. Biometrics, 42(1), 121–130. doi:10.2307/
2531248
Zuidema, S. U., Smalbrugge, M., Bil, W. E. E., Geelen, R., Kok, R. M.,
Luyendijk, H. J., … Vreeken, H. L. (2018). Multidisciplinary guideline
problem behaviour in dementia. Utrecht: Verenso.

