
BMC GeriatricsCallegari et al. BMC Geriatrics          (2021) 21:496 
https://doi.org/10.1186/s12877-021-02437-x
RESEARCH Open Access
Do prescription rates of psychotropic drugs

change over three years from nursing
home admission?
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Abstract

Background: In this longitudinal study, we describe how psychotropic drugs (PTDs) are prescribed in nursing
home (NH) patients from admission and over a 3-year period, to understand which clinical and environmental
factors are associated with PTD prescription.

Methods: We used data from the Resource Use and Disease Course in Dementia – Nursing Home (REDIC-NH)
study, examining physical and mental health, dementia, and PTD prescription during a 3-year period from
admission to a NH. Data were collected every six months. At baseline, we included 696 participants from 47
Norwegian NHs. We presented prevalence, incidence, and deprescribing rates of PTD prescriptions for each
assessment point. We calculated the odds of receiving PTDs and used a generalized linear mixed model to analyze
the variables associated with a change in odds throughout the 3-year period.

Results: PTD prescriptions were frequent throughout the 3-year period. Antidepressants had the highest
prescription rates (28.4%–42.2%). Every PTD category had the highest incidence rate between admission and six
months, and antidepressants had the highest values (18.9%). Deprescribing rates were generally highest between
baseline and 6-months follow-up, except for sedatives and hypnotics. The odds of antipsychotic prescriptions were
lower for older people (OR = 0.96, 95%CI:0.92–0.99, p = 0.023). People with more severe dementia had lower odds
of being prescribed sedatives/hypnotics (OR = 0.89, 95%CI:0.85–0.94, p < 0.001).

Conclusions: PTDs, particularly antidepressants, are widely prescribed over time to NH patients. Older patients are
less likely to receive antipsychotics. A higher severity of dementia decreases the odds of being prescribed sedatives/
hypnotics. Close attention should be paid to PTD prescriptions during long-term NH stay to avoid prolonged and
excessive treatment with these types of drugs.

Trial registration: ClinicalTrials.gov Identifier: NCT01920100.
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Background
Up to 84.3% of nursing home (NH) residents have de-
mentia [1]. During the course of their NH stay, they
often experience neuropsychiatric symptoms (NPS), in
particular irritability, depression, and anxiety [2]. NPS
are usually targeted with both pharmacological and non-
pharmacological measures, where the latter is still con-
sidered first-line treatment [3].
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Psychotropic drugs (PTDs) such as antidepressants,
antipsychotics, and sedatives/hypnotics are primarily
prescribed to treat psychiatric disorders, but are often
prescribed in NH patients to treat NPS [4], despite re-
cent Norwegian guidelines recommend to be cautious
while prescribing these drugs [5]. In people with demen-
tia, antidepressants are not very effective at treating de-
pression [6], and atypical antipsychotics have a negligible
effect on agitation and psychosis [7]. Non-patient related
factors can also influence PTD prescriptions, such as
staff-patient ratio and staff distress related to patients’
symptoms [8, 9], the knowledge gap among NH
personnel about the related adverse effects of medication
[10], communication education [11], and health care
personnel’s positive belief or confidence in prescribing
or discontinuing medication [12, 13]. Moreover, it can
be challenging to monitor a drug therapy, as different
screening tools for inappropriate prescribing may rec-
ommend different pharmacological measures [14].
The use of PTDs in older adults leads to a series of po-

tential adverse effects that can worsen their physical and
cognitive function [15]. Commonly-known adverse ef-
fects associated with short- or long-term PTD use, such
as akathisia, agitation, aggression, and anxiety, can mis-
lead the caregiver to think that NPS are worsening, lead-
ing to a further increase in PTD dosages [16]. In
addition, up to 86% of NH residents are exposed to poly-
pharmacy (≥5 concomitant drugs) [17], increasing the
risk of several adverse effects, morbidity, mortality, as
well as inappropriate prescribing [18].
Detecting an inappropriate therapy at an early stage of

NH stay might help physicians avoid later complications.
A vast body of literature describes PTD prescriptions in
NHs. Most of the studies have a cross-sectional nature
and vary in their methodological approaches, which
makes it challenging to compare results [8, 19–21]. The
longitudinal aspects of PTD prescriptions are important
in order to find possible explanations behind treatment
decisions over time. A recent study has shown frequent
and persistent use of PTDs in Norwegian NHs during a
72-months follow-up [22]. The assessment of patients
from admission is also particularly relevant, as NH tran-
sitions may worsen the residents’ psychiatric symptoms
and their perceived quality of life [23], possibly leading
physicians to initiate a pharmacological treatment during
this transition. Very few longitudinal studies have de-
scribed PTD prescription rates in NH residents from ad-
mission [24–26], and even fewer have described PTD
prescriptions in relation to physical, cognitive, psycho-
logical, and environmental factors [27, 28]. None have
presented a comprehensive analysis of systematic clinical
factors, NPS, and environmental factors and their associ-
ation with PTD prescriptions.
A recent study based on the same data material used
in this paper has explored which clinical factors at ad-
mission could predict changes in PTD prescriptions six
months after NH admission [29]. Besides a general in-
crease in prescription of all the major PTDs during the
first six months, higher affective subsyndrome scores for
the Neuropsychiatric Inventory 12-item nursing home
version (NPI-NH) were associated with a higher odds of
prescribing antidepressants, sedatives, and hypnotics at
admission and six months later [29, 30].
The aim of this paper is to investigate the course of

PTD prescription in NH patients, focusing on preva-
lence, incidence and deprescribing rates, and their rela-
tionship to clinical and environmental factors, during a
three-year follow-up from admission to NHs.

Methods
We used data from the Resource Use and Disease
Course in Dementia - Nursing Home (REDIC-NH)
study, designed to follow NH residents from admission
until death [31]. At baseline (BL), 696 patients admitted
to 47 Norwegian NHs were included.
Among 47 recruited NHs, only 38 NHs collected in-

formation (gender and age) on eligible patients not in-
cluded in the study. As described by Røen et al. (2017),
in these 38 NHs 1331 patients were eligible for inclu-
sion, 724 patients were excluded, and 607 were included
[31]. For the remaining nine NHs, we do not, unfortu-
nately, have information about not-inclusion, but the
nine NHs included 89 patients giving a total of 696 in-
cluded patients in the study. The NHs, representing
small and large facilities, were situated in urban and
rural areas in four Norwegian counties [31]. BL assess-
ments were registered between March 2012 and Novem-
ber 2014, and the participants were further assessed
every six months until death or until 3-year NH-stay. To
be included at BL, patients had to be at least 65 years
old or younger than 65 years with established dementia,
had to have a life expectancy > 6 weeks and an expected
NH stay of > 4 weeks. The flow chart for the sample in-
clusion, together with attrition causes between each as-
sessment point, are presented in Fig. 1.
Demographic data were registered at BL. Dementia at

BL was diagnosed by SB and GS according to ICD-10
criteria, based on all collected data. At each assessment
point, NH characteristics and daily medication use ac-
cording to the ATC system were registered. Data regard-
ing medication “as needed” was not recorded. PTDs
were grouped as follow: antidepressants (N06A), antipsy-
chotics (N05A, consisting of typical and atypical antipsy-
chotics, except lithium), anxiolytics (N05B), sedatives
and hypnotics (N05C), and antidementia drugs (N06D,
consisting of cholinesterase inhibitors and memantine).
Validated instruments were used to assess dementia



Fig. 1 Flow chart: selection of patients for analysis
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severity (the Clinical Dementia Rating (CDR) scale) [32],
level of functioning (the Physical Self-Maintenance Scale
- PSMS) [33], NPS (the Neuropsychiatric Inventory 12-
item nursing home version – NPI-NH - and the Cornell
Scale for Depression in Dementia - CSDD) [30, 34],
physical function (the General Medical Health Rating
(GMHR) scale and the Charlson Comorbidity Index)
[35, 36], and quality of life (the Quality of Life (QoL) in
Late-Stage Dementia (QUALID) scale) [37].

Statistical analyses
Demographic, clinical, and environmental characteristics
at BL are presented as means and standard deviations
(SDs) for continuous variables, and frequencies and per-
centages for categorical variables. We calculated the
prevalence, incidence rate and deprescribing rate of pre-
scription for any PTD as well as for each PTD subgroup
(antidepressants, antipsychotics, anxiolytics, sedatives
and hypnotics, and antidementia drugs). We defined
prevalence as the proportion of patients prescribed a
particular PTD at each assessment point. Incidence rate
/ deprescribing rate was defined as the proportion of pa-
tients prescribed / deprescribed a particular PTD at one
assessment point relative to the number of patients not
prescribed / prescribed the same PTD at the previous as-
sessment point. We present the total number of medica-
tions and the total number of PTDs as mean and SD,
the numbers for the whole cohort, as well as stratified
by dementia diagnosis.
We estimated an unadjusted generalized linear mixed

model with second-order time component to assess a
possible non-linear trend in odds for use of antidepres-
sants, antipsychotics, anxiolytics, sedatives and hyp-
notics, and antidementia drugs. Pre-chosen covariates
assessed at baseline or simultaneously with drug use co-
variates, one at a time, were included into the model as
additional fixed effects together with the interaction
term between the covariate and time. Finally, we esti-
mated an adjusted model with time, all covariates and
interactions included. We applied Bayesian Information
Criterion (smaller values means better model) to elimin-
ate excessive interactions. A significant interaction im-
plies that a covariate is significantly associated with
change in odds over time. All models included random
effects for patients nested within NHs. The unadjusted
time trend is illustrated graphically as odds of being pre-
scribed a particular PTD at each assessment point with
95% confidence intervals (CI). The associations between
covariates and prescription of a particular PTD were
tabulated as odds ratios (OR) and 95% CI whenever
interaction was absent. Regression coefficients and
standard errors (SEs) are presented for covariates in-
cluded in the interactions. For easier interpretation,
these results are also illustrated graphically. All tests
were two-sided and results with p-values ≤0.05 were
considered statistically significant.
Most covariates had some missing values. For cases

with fewer than 50% missing values on items of a par-
ticular scale (CDR, CSDD, PSMS, QoL, and NPS scores),
we imputed missing values for each item separately by
drawing a random number from its empirical distribu-
tion. For the Charlson Comorbidity Index, we
substituted missing values with zero.
We used IBM® SPSS® Statistics version 26® and SAS In-

stitute Inc.® SAS® version 9.4 statistical software for the
analyses.

Results
At BL, 696 patients were included. The majority had de-
mentia (83.8%), were female (64.1%), had a fair/poor
physical health (52.4%), and lived in a regular NH unit
(55.3%) (Table 1).
Prevalence, incidence and deprescribing rates for the

major PTD categories are presented Table 2. Selected re-
sults are illustrated in Figs. 2 and 3.
According to unadjusted generalized linear mixed

models, there was a significant non-linear time trend in
odds of prescribing antidepressants and anxiolytics, but
not for antipsychotics, sedatives and hypnotics, or anti-
dementia drugs (Fig. 4).
Table 3 presents the results of adjusted generalized

linear mixed models. Time trend in odds of prescribing
certain PTDs remained nearly unchanged after adjust-
ment for covariates. None of the covariates were associ-
ated with change in odds over time for the five assessed
PTD categories (non-significant interactions between co-
variates and time), except for CSDD, which was signifi-
cantly associated with change in odds of prescribing
sedatives and hypnotics. For CSDD scores < 8, the
change in odds of prescribing sedatives and hypnotics
was not significantly associated with CSDD. For CSDD
scores > 8, the increasing CSDD score was associated
with higher odds of prescribing sedatives and hypnotics
from BL to 18m, and decreased odds of prescribing sed-
atives and hypnotics from 18m to 36m (Fig. 5).
Higher scores of CDR sum of boxes were associated

with lower odds of prescribing sedatives and hypnotics
(OR = 0.89, 95%CI:0.85–0.94, p < 0.001).
Being female, higher CSDD score, and NPI-affective

subsyndrome score were significantly associated with
higher odds of prescribing antidepressants (OR = 2.09,
95%CI:1,26–3.47, p = 0.005; OR = 1.05, 95%CI:1.00–1.10,
p = 0.045 and OR = 1.09, 95%CI:1.04–1.14, p < 0.001, re-
spectively). Older age was associated with lower odds of
prescribing antidepressants (OR = 0.93, 95%CI:0.90–0.97,
p < 0.001).
Younger age and higher NPI-psychosis subsyndrome

score were significantly associated with higher odds of



Table 1 Demographic and clinical data of patients at nursing home admission, N = 696

Variable No dementia
N = 113

Dementia
N = 583

Total
N = 696

Age

N 113 580 693

Mean (SD) 86.4 (7.0) 84.0 (7.5) 84.4 (7.5)

Gender, female

n/N (%) 70/113 (61.9) 376/583 (64.5) 446/696 (64.1)

GMHR

Poor/Fair, n/N (%) 69/109 (63.3) 280/557 (50.3) 349/666 (52.4)

Good/Excellent, n/N (%) 40/109 (36.7) 277/557 (49.7) 317/666 (47.6)

Charlson Comorbidity Index

N 104 525 629

Mean (SD) 3.5 (2.8) 2.8 (2.1) 2.9 (2.3)

PSMS

N 112 582 694

Mean (SD) 1.5 (1.3) 1.5 (1.3) 1.5 (1.3)

MMSE

N 104 516 620

Mean (SD) 22.5 (5.6) 14.8 (5.5) 16.1 (6.2)

CDR sum of boxes

N 111 578 689

Mean (SD) 5.3 (4.2) 11.3 (3.6) 10.3 (4.3)

CSDD

N 109 551 660

Mean (SD) 5.7 (4.7) 6.7 (5.3) 6.5 (5.2)

NPI total

N 112 573 685

Mean (SD) 9.2 (12.5) 15.4 (17.5) 14.4 (17.0)

NPI-agitationa

N 112 580 692

Mean (SD) 2.0 (4.8) 4.5 (7.3) 4.1 (7.0)

NPI-psychosisa

N 112 570 682

Mean (SD) 0.7 (2.3) 1.9 (4.2) 1.7 (4.0)

NPI-affectivea

N 112 577 689

Mean (SD) 2.8 (4.6) 3.9 (5.9) 3.7 (5.7)

NPI-caregivers

N 112 581 693

Mean (SD) 3.4 (5.0) 6.0 (7.4) 5.5 (7.2)

NPI-apathy

N 112 574 686

Mean (SD) 1.1 (2.7) 1.4 (2.8) 1.3 (2.8)

QUALID

N 112 580 692
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Table 1 Demographic and clinical data of patients at nursing home admission, N = 696 (Continued)

Variable No dementia
N = 113

Dementia
N = 583

Total
N = 696

Mean (SD) 19.3 (6.9) 20.0 (7.2) 19.9 (7.2)

MOBID-II

N 110 557 667

Mean (SD) 2.8 (2.4) 2.0 (2.1) 2.1 (2.1)

Type of unit

Regular unit, n/N (%) 82/113 (72.6) 303/583 (52.0) 385/696 (55.3)

Special care unit, n/N (%) 10/113 (8.8) 216/583 (37.0) 226/696 (32.5)

Respite and rehabilitation unit, n/N (%) 21/113 (18.6) 64/583 (11.0) 85/696 (12.2)

Number of patients per unit

N 113 581 694

Mean (SD) 14.6 (7.1) 11.4 (5.8) 11.9 (6.1)

Number of staff members per unit working dayshift

N 113 582 695

Mean (SD) 4.2 (2.2) 3.6 (1.9) 3.7 (2.0)

Number of hours a physician is present per unit

N 102 467 569

Mean (SD) 4.7 (4.5) 3.7 (4.7) 3.9 (4.6)

SD Standard deviation, GMHR General Medical Health Rating Scale, PSMS Physical Self-Maintenance Scale, MMSE Mini-Mental Status Evaluation, CDR Clinical
Dementia Rating scale, CSDD Cornell Scale for Depression in Dementia, NPI Neuropsychiatric Inventory, QUALID Quality of Life in Late-Stage Dementia, MOBID-II
Mobilization-Observation-Behaviour-Intensity-Dementia Pain Scale
a NPI-subsyndromes are calculated as the sum of the following items: NPI-Agitation = Agitation + Disinhibition + Irritability, NPI-Psychosis = Delusions +
Hallucinations, NPI-Affective = Depression + Anxiety
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prescribing combined typical and atypical antipsychotics
(OR = 0.96, 95%CI:0.92–0.99, p = 0.023 and OR = 1.11,
95%CI:1.05–1.17, p < 0.001, respectively).
Further, we found that with increasing values of NPI-

affective subsyndrome score, the odds of prescribing an-
xiolytics were significantly higher (OR = 1.05, 95%CI:
1.01–1.10, p = 0.026).
Higher scores on the Charlson Comorbidity Index and

NPI-apathy subsyndrome score were associated with
lower odds of prescribing antidementia drugs (OR =
0.86, 95%CI:0.75–0.98, p = 0.023 and OR = 0.93, 95%CI:
0.86–1.00, p = 0.039, respectively). Compared to regular
or respite and rehabilitation units, patients living in spe-
cial care units had higher odds of being prescribed anti-
dementia drugs (OR = 1.78, 95%CI:1.09–2.90, p = 0.021).

Discussion
Prevalence of PTD prescription was high overall for the
majority of PTD categories, with the highest values for
antidepressants; more than 60% of patients received at
least one PTD throughout the study period. Our results
are in line with previous findings showing how multi-
psychotropic drug prescription is associated with severity
of NPS [38], symptoms that are a common reason for
institutionalization [39], and are persistent in NH pa-
tients [2].
In our study we found an increasing prevalence of an-
tidepressants prescription, especially during the first six
months after admission. Physicians might in fact
promptly identify depression symptoms following NH
admission, leading to an appropriate treatment and
thereby lower mortality risk [40]. Antidepressants might
also be frequently prescribed to treat a high level of NH
patients whose depression is resistant to usual treatment
with antidepressants, or with a wider indication to treat
mood symptoms, such as anxiety and agitation, and not
specifically depression [41].
Our study showed that among patients with dementia,

up to 29.7% received sedatives/hypnotics and up to
20.8% received antipsychotics. Our findings stand in
contrast to a similar study conducted in the USA, pre-
senting a higher prevalence of antipsychotics prescrip-
tion (28%) and a much lower prevalence of sedatives/
hypnotics prescription (2%) [42]. Previous research has
also shown a wide discrepancy in the prevalence of seda-
tives and hypnotics prescriptions in NHs [25, 28]. This
difference might have several explanations. A low preva-
lence of sedatives/hypnotics prescription might be com-
pensated by a higher need to prescribe other
medications with sedative effects, such as antipsychotics.
On the other hand, sedation is a side effect of antipsy-
chotics, making the use of sedatives/hypnotics less



Table 2 Prevalence, incidence, and deprescribing rates of psychotropic drugs: numbers are percentages

Prevalence

BL
N = 113 (D-); 583
(D+); 696 (T)

6 m
N = 71 (D-); 437
(D+); 508 (T)

12 m
N = 53 (D-); 374
(D+); 427 (T)

18 m
N = 42 (D-); 307
(D+); 349 (T)

24 m
N = 34 (D-); 259
(D+); 293 (T)

30 m
N = 28 (D-); 209
(D+); 237 (T)

36 m
N = 24 (D-); 168
(D+); 192 (T)

Drug category D- D+ T D- D+ T D- D+ T D- D+ T D- D+ T D- D+ T D- D+ T

Antidepressants 28.3 28.5 28.4 33.8 38.9 38.2 35.8 40.6 40.0 40.5 40.1 40.1 38.2 42.5 42.0 39.3 42.6 42.2 45.8 41.7 42.2

Atypical antipsychotics 6.2 7.0 6.9 4.2 13.7 12.4 1.9 12.6 11.2 4.8 16.0 14.6 2.9 14.3 13.0 7.1 14.8 13.9 0 16.7 14.6

Typical antipsychotics 5.3 4.8 4.9 5.6 4.6 4.7 5.7 4.3 4.4 7.1 4.9 5.2 2.9 3.9 3.8 3.6 3.8 3.8 4.2 3.0 3.1

Any antipsychotic 10.6 11.7 11.5 8.5 18.1 16.7 7.5 16.8 15.7 11.9 20.8 19.8 5.9 17.8 16.4 10.7 18.2 17.3 4.2 19.6 17.7

Anxiolytics 16.8 15.4 15.7 23.9 20.6 21.1 28.3 21.1 22.0 33.3 23.5 24.6 29.4 21.2 22.2 21.4 19.1 19.4 29.2 19.6 20.8

Sedatives and hypnotics 35.4 22.5 24.6 47.9 29.7 32.3 49.1 23.5 26.7 50.0 23.1 26.4 47.1 23.6 26.3 50.0 18.7 22.4 45.8 22.6 25.5

Antidementia drugs 5.3 27.4 23.9 5.6 28.1 25.0 7.5 27.5 25.1 9.5 24.8 22.9 2.9 22.0 19.8 7.1 23.4 21.5 8.3 19.6 18.2

Cholinesterase inhibitors 2.7 20.2 17.4 4.2 19.5 17.3 5.7 18.4 16.9 7.1 16.3 15.2 2.9 13.1 11.9 3.6 13.9 12.7 4.2 11.9 10.9

At least one PTDa 59.3 63.0 62.4 66.2 71.6 70.9 77.4 72.2 72.8 76.2 72.6 73.1 73.5 71.8 72.0 75.0 69.4 70.0 75.0 68.5 69.3

Mean (SD)

Total medication - mean 7.3 5.7 6.0 8.2 6.2 6.5 7.5 6.0 6.2 7.2 5.9 6.1 7.3 6.2 6.3 7.2 6.3 6.4 7.8 6.3 6.5

(SD) (3.5) (3.1) (3.2) (3.5) (3.0) (3.1) (3.4) (3.0) (3.1) (3.6) (3.3) (3.3) (3.5) (3.3) (3.3) (3.9) (3.3) (3.4) (3.9) (3.7) (3.7)

Total PTDa - mean 1.1 1.1 1.2 1.3 1.5 1.5 1.4 1.4 1.4 1.6 1.4 1.5 1.4 1.4 1.4 1.4 1.3 1.4 1.5 1.4 1.4

(SD) (1.2) (1.2) (1.2) (1.3) (1.3) (1.3) (1.2) (1.2) (1.2) (1.3) (1.3) (1.3) (1.1) (1.2) (1.2) (1.2) (1.2) (1.2) (1.4) (1.2) (1.3)

Incidenceb

BL-6 m
N = 71 (D-); 437
(D+); 508 (T)

6 m-12 m
N = 51 (D-); 346
(D+); 397 (T)

12 m-18m
N = 40 (D-); 298
(D+); 338 (T)

18 m-24m
N = 30 (D-); 246
(D+); 276 (T)

24 m-30m
N = 27 (D-); 200
(D+); 227 (T)

30 m-36m
N = 22 (D-); 156
(D+); 178 (T)

Drug category D- D+ T D- D+ T D- D+ T D- D+ T D- D+ T D- D+ T

Antidepressants 17.3 19.2 18.9 8.8 9.0 8.9 12.0 6.3 7.0 5.3 7.0 6.8 6.3 8.6 8.3 14.3 4.6 5.9

Atypical antipsychotics 1.5 8.9 7.8 0 4.3 3.7 0 4.3 3.7 3.3 2.9 3.0 7.4 3.6 4.1 0 1.6 1.3

Typical antipsychotic 1.5 2.4 2.3 0 1.8 1.6 2.6 2.1 2.2 0 0.4 0.4 0 0 0 0 0 0

Any antipsychotic 3.1 10.5 9.4 0 5.6 4.8 2.7 6.6 6.0 3.6 2.6 2.7 7.7 3.7 4.3 0 0.8 0.7

Anxiolytics 11.7 12.0 12.0 10.8 5.7 6.3 13.3 5.3 6.2 0 5.3 4.8 0 3.9 3.4 5.9 3.2 3.5

Sedatives and hypnotics 23.8 17.0 17.7 4.2 4.3 4.3 16.7 7.0 7.8 18.8 4.8 5.9 7.7 3.2 3.6 0 4.1 3.8

Antidementia drugs 2.9 10.7 9.3 0 3.3 2.8 0 2.8 2.4 0 2.7 2.4 0 2.0 1.7 0 2.5 2.1

Cholinesterase inhibitors 2.9 6.4 5.8 0 2.6 2.2 0 1.7 1.4 0 1.4 1.3 0 1.2 1.0 0 1.5 1.3

Deprescribing ratesb

BL-6 m
N = 71 (D-); 437
(D+); 508 (T)

6 m-12 m
N = 51 (D-); 346
(D+); 397 (T)

12 m-18m
N = 40 (D-); 298
(D+); 338 (T)

18 m-24m
N = 30 (D-); 246
(D+); 276 (T)

24 m-30m
N = 27 (D-); 200
(D+); 227 (T)

30 m-36m
N = 22 (D-); 156
(D+); 178 (T)

Drug category D- D+ T D- D+ T D- D+ T D- D+ T D- D+ T D- D+ T

Antidepressants 21.1 14.6 15.4 11.8 8.2 8.6 6.7 12.9 12.2 9.1 9.7 9.6 18.2 11.9 12.6 12.5 10.1 10.4

Atypical antipsychotics 33.3 27.3 27.8 0 27.3 26.7 0 16.3 15.9 0 25.0 25.0 0 22.6 22.6 0 3.7 3.7

Typical antipsychotics 25.0 60.0 55.2 0 41.2 35.0 0 18.2 15.4 50.0 20.0 25.0 0 0 0 0 16.7 14.3

Any antipsychotic 33.3 31.6 31.7 0 25.0 23.4 0 14.8 14.0 50.0 22.0 23.1 0 18.4 17.9 0 3.0 2.9

Anxiolytics 9.1 35.2 31.7 28.6 13.8 16.5 0 19.7 17.3 9.1 22.8 20.6 37.5 26.7 28.3 0 12.5 10.8

Sedatives and hypnotics 17.2 24.2 22.6 14.8 22.8 21.0 18.2 26.8 24.7 21.4 15.8 16.9 14.3 26.1 23.3 16.7 15.2 15.6

Antidementia drugs 33.3 30.2 30.3 0 17.8 17.1 0 19.0 18.4 0 20.3 20.0 0 10.4 10.2 0 19.4 18.4

Cholinesterase inhibitors 50.0 31.5 31.9 0 23.7 22.8 0 22.4 21.7 0 21.1 20.5 0 14.3 13.8 0 25.0 24.0

D+: dementia at baseline; D-: no dementia at baseline; T: total
aPTD: psychotropic drugs
bInclusion of cases with observations at both assessment points
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needed. Other factors such as nurses’ distress related to
NPS [8, 9], nurse/patient ratios [43], and differences in
organizational culture can influence prescriptions of
PTDs [44].
In our findings, the prevalence of antipsychotics pre-

scription among people with dementia ranged between
11.7% and 20.8%, results that are higher than data from
the UK (8.9%–9.2%) [45], lower than data from
Switzerland (36.7%–47.3%) [27], but comparable with
data from the USA (14.3%) [46]. A recent Canadian re-
view summarized how both typical and atypical antipsy-
chotics are associated with a higher mortality risk,
although this risk is more unclear for atypical antipsy-
chotics compared to typical ones [47]. Antipsychotics
prescription has decreased in Norwegian NHs since
Fig. 2 Prevalence of psychotropic drugs prescription between baseline (BL
2004 [21], and our results confirm that the trend con-
tinues. This is probably due to the increases in warnings
health authorities have given to limit the use of antipsy-
chotics in people with dementia. It is reassuring that
with increasing age, our study showed that the odds of
prescribing antipsychotics decreased, as antipsychotics
use is associated with a higher risk of adverse effects in
older adults [48].
For every PTD category, we found the highest inci-

dence rates between BL and 6m, with the highest values
for antidepressants. NPS are often a reason for NH ad-
mission [39], leading physicians to prioritize a pharma-
cological approach and quickly treat NPS. However, the
high level of NPS during the first months might occur
because patients need time to familiarize themselves
) and 36months (36m)



Fig. 3 Incidence and deprescribing rates of psychotropic drugs
between baseline (BL) and 36 months (36m)
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with a new environment, and non-pharmacological ap-
proaches should be considered first. Deprescribing rates
were highest between baseline and 6-months follow-up,
except for sedatives and hypnotics with highest rates be-
tween 12-months and 18-months follow-up. Although
caution should be applied while interpreting our results,
generally higher deprescribing rates right after NH ad-
mission might still show that there is a focus on medica-
tion review, trying to avoid unnecessary prescriptions
over time.
Besides an expected significant association between

depression, affective symptoms, and odds of being pre-
scribed antidepressants, our study showed that patients
with a higher level of affective symptoms had higher
odds of being prescribed anxiolytics. This result is com-
parable with a recent cross-sectional study from the
USA [42]. Anxiety is a common symptom of depression,
which might be treated with anxiolytics as adjuvants, to-
gether with antidepressants.
We found a correlation between lower odds of being

prescribed sedatives and hypnotics and increased sever-
ity of dementia measured with CDR sum of boxes. Nor-
wegian guidelines do not recommend people with
dementia be prescribed sedatives or hypnotics [5], and
our findings show a possible caution in prescribing seda-
tives and hypnotics for people with severe dementia.
However, our results still show an alarmingly high
prevalence of sedatives and hypnotics prescription dur-
ing the duration of the study.
When modelling for the odds of prescribing sedatives

and hypnotics, the only interaction found was between
CSDD score and time. CSDD scores > 8 were associated
with higher odds of prescribing sedatives and hypnotics
from BL to 18m, and with lower odds of prescribing sed-
atives and hypnotics from 18m to 36m. A possible inter-
pretation of these results might be that physicians show
a more aggressive approach to treat depression with ad-
juvants, such as sedatives, during the first months after
admission, while sedatives and hypnotics might not be
considered to treat depression over time in older adults
due to the risk of dependency and other side effects [15].
Antidementia drugs were less likely to be prescribed in

patients with higher comorbidity. Antidementia drugs
might possibly be avoided in patients with dementia
who have high comorbidity and, subsequently, short life
expectancy due to the risk of side effects. Another pos-
sible explanation might be that a large number of NH
residents with psychiatric and somatic comorbidity have
a potentially undetected dementia [49], leading physi-
cians not to prescribe antidementia drugs to this group
of patients. We found that patients with a higher degree
of apathy were less likely to be prescribed antidementia
drugs. Apathy might not be considered a symptom to be
medicated, and a previous review showed that other



Fig. 4 Graphical representation of the unadjusted time trends for the odds of prescribing psychotropic drugs
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behavioral symptoms, rather than apathy, were more
sensitive to treatment with anti-dementia drugs [50].
However, a large meta-analysis has recently shown how
cholinesterase inhibitors, although effective in treating
cognitive symptoms in patients with Alzheimer’s disease,
did not improve NPS [51].
Due to the lack of longitudinal NH studies following

prescription practices from admission, this study offers
new information about PTD prescription over time, par-
ticularly its association with clinical and environmental
factors. The short intervals between assessment points
give a more accurate overview of prescription trends.
The study used standardized and validated assessment
tools, making it easy to compare results with other inter-
national studies.
This study has some limitations. Dementia status was

primarily assessed according to BL data, but it was not
assessed at the succeeding assessment points. Hence, we
did not include dementia status as a covariate in the re-
gression analysis. However, CDR was used as covariate
and as indicator of cognitive impairment, and most par-
ticipants in this study already had dementia at BL, mak-
ing the dementia subgroup predominant. Inconsistencies
might have been present during data collection, due to



Table 3 Results from the generalized linear mixed modela for antidepressants, antipsychotics, anxiolytics, sedatives/hypnotics, and
antidementia drugs

Covariate Antidepressants Antipsychotics Anxiolytics Sedatives and
hypnotics

Antidementia drugs

Reg. coeff.
(SE)

p-
value

Reg. coeff.
(SE)

p-
value

Reg. coeff.
(SE)

p-
value

Reg. coeff. (SE) p-
value

Reg. coeff.
(SE)

p-
value

Time 0.07 (0.02) <
0.001

0.04 (0.03) 0.157 0.06 (0.02) 0.005 −0.03 (0.03) 0.358 0.01 (0.02) 0.561

Time*Time −0.001
(0.0006)

0.023 −0.001
(0.0008)

0.150 −0.001
(0.0006)

0.029 0.0009 (0.001) 0.374 −0.001
(0.0007)

0.135

OR (95% CI) p-
value

OR (95% CI) p-
value

OR (95% CI) p-
value

OR (95% CI) p-
value

OR (95% CI) p-
value

Age 0.93 (0.90–
0.97)

<
0.001

0.96 (0.92–
0.99)

0.023 0.98 (0.95–
1.01)

0.172 1.02 (0.99–1.05) 0.213 0.97 (0.93–
1.00)

0.062

Gender, female 2.09 (1.26–
3.47)

0.005 1.17 (0.64–
2.15)

0.608 0.99 (0.59–
1.65)

0.961 0.90 (0.56–1.45) 0.676 1.01 (0.59–
1.74)

0.973

Charlson Comorbidity
Index

1.02 (0.91–
1.14)

0.748 0.96 (0.60–
1.53)

0.097 0.97 (0.87–
1.09)

0.640 0.99 (0.89–1.09) 0.810 0.86 (0.75–
0.98)

0.023

GMHR, Poor/Fair 1.04 (0.73–
1.50)

0.824 0.96 (0.60–
1.53)

0.851 1.17 (0.79–
1.73)

0.440 0.74 (0.52–1.06) 0.104 0.78 (0.52–
1.15)

0.207

PSMS 0.85 (0.72–
1.01)

0.070 0.90 (0.72–
1.13)

0.358 0.99 (0.82–
1.19)

0.890 0.85 (0.72–1.01) 0.059 1.16 (0.96–
1.39)

0.121

CDR sob 0.98 (0.93–
1.04)

0.519 1.02 (0.95–
1.09)

0.597 0.98 (0.93–
1.04)

0.464 0.89 (0.85–
0.94)

<
0.001

1.03 (0.97–
1.09)

0.337

CSDD 1.05 (1.00–
1.10)

0.045 0.98 (0.93–
1.04)

0.590 1.02 (0.97–
1.07)

0.411 −0.06 (0.03)b 0.040 0.95 (0.90–
1.00)

0.075

CSDD * Time 0.01 (0.004)b 0.010

CSDD * Time * Time −0.0003
(0.0001)b

0.014

NPI-agitation 1.00 (0.96–
1.03)

0.868 1.00 (0.96–
1.04)

0.980 1.01 (0.98–
1.04)

0.626 0.99 (0.96–1.02) 0.446 0.97 (0.94–
1.01)

0.136

NPI-psychosis 0.98 (0.93–
1.03)

0.391 1.11 (1.05–
1.17)

<
0.001

1.02 (0.97–
1.07)

0.515 0.98 (0.93–1.04) 0.549 1.04 (0.98–
1.09)

0.212

NPI-affective 1.09 (1.04–
1.14)

<
0.001

1.03 (0.98–
1.08)

0.227 1.05 (1.01–
1.10)

0.026 1.04 (0.99–1.08) 0.083 1.00 (0.96–
1.05)

0.929

NPI-caregivers 1.00 (0.95–
1.04)

0.851 1.00 (0.95–
1.05)

0.998 0.99 (0.94–
1.03)

0.581 1.03 (0.98–1.08) 0.201 1.03 (0.98–
1.09)

0.222

QUALID 0.97 (0.94–
1.01)

0.094 1.01 (0.97–
1.06)

0.541 1.02 (0.98–
1.05)

0.416 1.03 (0.99–1.06) 0.134 1.00 (0.96–
1.04)

0.827

NPI-apathy 1.04 (0.98–
1.11)

0.175 1.00 (0.93–
1.08)

0.984 0.98 (0.92–
1.05)

0.657 1.03 (0.97–1.10) 0.265 0.93 (0.86–
1.00)

0.039

Type of unit: special
care unit

0.81 (0.50–
1.30)

0.379 1.32 (0.75–
2.34)

0.332 1.58 (0.98–
2.57)

0.062 1.54 (0.96–2.45) 0.071 1.78 (1.09–
2.90)

0.021

No. patients/unit 0.97 (0.93–
1.00)

0.080 1.00 (0.95–
1.05)

0.996 1.03 (0.99–
1.07)

0.190 1.01 (0.98–1.05) 0.523 0.97 (0.93–
1.01)

0.196

No. hours physician/unit 1.02 (0.97–
1.07)

0.490 1.01 (0.95–
1.07)

0.764 1.01 (0.97–
1.06)

0.591 0.98 (0.93–1.03) 0.449 1.00 (0.95–
1.06)

0.957

Bold text: statistically significant results. GMHR General Medical Health Rating Scale, PSMS Physical Self-Maintenance Scale, CDR sob Clinical Dementia Rating scale
sum of boxes, CSDD Cornell Scale for Depression in Dementia, NPI Neuropsychiatric Inventory, QUALID Quality of Life in Late-Stage Dementia. NPI-subsyndromes
are calculated as the sum the following items: NPI-Agitation = Agitation + Disinhibition + Irritability, NPI-Psychosis = Delusions + Hallucinations, NPI-Affective =
Depression + Anxiety
a Multiple model; N = 1853(N = 476 at BL, N = 362 at 6m, N = 307 at 12m, N = 241 at 18m, N = 195 at 24m, N = 148 at 30m, N = 124 at 36m)
b Regression coefficient (SE) reported because of interaction
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the high number of NH staff who assessed the partici-
pants, despite the use of standardized tools. However,
the staff received extensive training prior to the study.
About 50% of the eligible patients from the 47 included
NHs did not participate in the study for different rea-
sons, listed in detail in a previous paper [31]. Some



Fig. 5 Interaction between CSDD† score and change in odds of prescribing sedatives and hypnotics: graphical representation. Legends: † CSDD:
Cornell Scale for Depression in Dementia
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participants dropped out or died during the follow-up
period, resulting in a drastically reduced number of par-
ticipants remaining at the later assessment points, and in
this way affecting the power of the study. Due to re-
duced power, some potentially significant associations in
multiple models might have been lost. By using a gener-
alized linear mixed model to analyze the data, we mini-
mized, to some extent, the bias due to missing data.
However, a high drop-out rate might have introduced
attrition bias, making difficult to distinguish the effects
of covariates on the use of PTDs and attrition. We ad-
vise therefore a cautious interpretation of our data, as at-
trition bias may change the interpretation of the results
from non-significant to significant [52]. The participants
were recruited from different NHs. We did not present
the distribution of the participants for each included
NH. However, we considered the size of the ward in
which each participant was living, and included this in-
formation in the regression analysis. Data about medica-
tion “as needed” were unfortunately not recorded during
data collection [31]. Even if many PTDs, i.e., antidepres-
sants and antipsychotics, are commonly prescribed as
regular medication, it is common in a clinical setting to
prescribe sedatives / hypnotics and anxiolytics as needed.
Thus, our study might present an underrepresentation
for these drugs, and our results might underestimate the
use of some PTD categories over time.
Conclusions
PTDs are extensively prescribed in NHs, already from
admission, and there is an increasing trend of prescrib-
ing antidepressants and antipsychotics over time. Every
PTD category had its highest incidence rate the first six
months after NH admission. Higher age seems to de-
crease the risk of being prescribed antipsychotics, and
severity of dementia seems to decrease the odds of being
prescribed sedatives and hypnotics. Particular attention
should be given to frequently assessing treatment with
PTDs in NH patients to avoid prolonged and excessive
exposure to these medications.
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