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Background: Dementia is often accompanied by neuropsychiatric symptoms. Psychotropic drugs for the
treatment of neuropsychiatric symptoms are frequently used to manage these problems, but they are of
limited effectiveness and can have serious side effects. Psychosocial interventions are advocated as first
line treatment and may help to reduce psychotropic drug use.
Aims: To assess the effect of multidisciplinary psychosocial interventions in nursing homes on the psy-
chotropic drug prescription rate.
Methods: Literature obtained from searches in 9 electronic databases was systematically reviewed. In
addition, the pooled effects of specific psychosocial interventions in homogenous subgroups were
analyzed (meta-analysis).
Results: Eleven randomized controlled studies that investigated multiple psychotropic drugs in-
terventions (psychotropic drugs in 3, antipsychotics in 9, and antidepressants in 5 studies) as well as
different types of psychosocial interventions were included. We separately analyzed interventions
directed at the care staff level (educational programs in 3, in-reach services or consultation in 1, cultural
or process change in 6 studies) and the individual resident level in 1 study. In 7 out of 9 studies reporting
on antipsychotic drug use, the physician was actively involved. Nine studies in which antipsychotic drug
use was specified reported a significant decrease in prescription rate as a result of psychosocial in-
terventions [relative risk (RR) 0.71, 95% confidence interval (CI) 0.59e0.88], whereas meta-analysis of 5
studies investigating antidepressant drug use failed to show a significant effect (RR 0.82, 95% CI 0.64
e1.02). Pooled effect sizes of 6 studies investigating cultural change, showed a significant decrease in
antipsychotic drug use (RR 0.65, 95% CI 0.57e0.73). Effect sizes of 2 studies on educational programs on
antipsychotic use were nonsignificant (RR 1.50, 95% CI 0.49e4.64). Sensitivity analysis of 7 studies
reporting on antipsychotic drug use involving prescribing physicians showed a more robust decrease (RR
0.66, 95% CI 0.54e0.80).
Conclusions: The results of this study show that psychosocial interventions may lead to a substantial
reduction of antipsychotic drug prescription, especially in studies that reported on cultural change and
that involved prescribing physicians. Conspicuously, a profound lack of information was observed in
many studies as to what exactly constituted the care-as-usual treatment in the control group.
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te and Long-Term Care Medicine.
Dementia is often accompanied by neuropsychiatric symptoms
(NPS) such as agitation, depression, or apathy. Because these symp-
toms are more prevalent in advanced dementia and are often the
reason for admittance to long-term care facilities, the proportion of
patients with NPS in nursing homes is high; prevalence studies show
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that 75%-80% of the nursing home residents with dementia experi-
ence at least 1 NPS.1e3 NPS include verbal and physical aggression,
agitation, psychotic symptoms, sleep disturbances, oppositional
behavior, and wandering.4 In many cases, this disruptive behavior
cannot be reduced sufficiently by care-as-usual and, therefore, psy-
chotropic medication is usually prescribed as it is believed by the staff
that there is no alternative. This situation results in high prescription
rates of psychotropic drugs despite their limited effect on NPS and
highly frequent and serious side effects.5e7

Practice guidelines for NPS recommend psychosocial interventions
as first line approach.8 Many types of psychosocial interventions have
been studied based on their effect on NPS,9e13 and some studies also
examined the subsequent effect of interventions on prescription rates
of psychotropic drugs taking into account that a different approach of
the prescribing physician is also of considerable importance.14e16 The
overall effect of psychosocial interventions on prescription rates
seemed beneficial in that a reduction in antipsychotic prescription
rates was observed. However, these results were conflicting due to
methodological restrictions concerning the extensive variation in type
and quality of the studies.17,18

For instance, interventions were very heterogeneous with regard
to their target (residents, staff, and physicians), intervention type (ie,
education of staff, psychiatric consultant service, person centered
care, pleasant activities), and frequency and duration of the
intervention.

Because of this methodological heterogeneity, previous reviews on
the effect of psychosocial interventions on psychotropic drug pre-
scriptionwere not conclusive.17,18 Therefore, the aim of this systematic
review was to provide an update of the currently available literature
reporting on the effects of multidisciplinary psychosocial in-
terventions on NPS and subsequently on psychotropic drug pres-
cription rates. By pooling homogeneous subgroups of interventions,
we intend to overcome the restrictions caused by the overall meth-
odological heterogeneity and analyze the effects of specific psy-
chosocial interventions.
Methods

The systematic review was conducted following the referred
reporting items for systematic review and meta-analysis protocols
(PRISMA-P) 2015 statement.19
Eligibility Criteria

Types of studies
Included were randomized controlled trials (RCTs) that in-

vestigated the effects of psychosocial interventions on reducing NPS
and consequently psychotropic drug use in individuals with dementia.
Excluded were studies with interventions that solely focused on the
prescription behavior of the physician.

Types of patients
Participants in the studies are individuals diagnosed with de-

mentia living in long-term care facilities. Outcome measure is pro-
portion of participants using psychotropic medication, such as
antipsychotics, antidepressants, anxiolytics, and/or hypnotics
including benzodiazepines.

Types of interventions
Psychosocial interventions were directed at staff or the

environment and included augmenting educational level of staff, e-
learning of staff, motivation of staff, staff/patient ratio within wards,
physical environment (light, space), level of physical activity (sports,
recreational or functional activities), and support staff by psychologist
or occupational therapist. We used the classification introduced by
Thompson Coon to subdivide these interventions.17

Educational program, which is defined as:

� the author described the program as an educational program
� the goal of the described interventions was to teach pro-
fessionals about the harms and benefits of psychotropic drugs
and how to deal with behavioral problems

� specific plans for individual patients were no part of the
intervention

In reach services/consultation approach, this is defined as:

� the author described the intervention as a liaison between
regular staff and external expertise

� the intervention consisted of visits on a regular basis and/or the
making of specific care plans for individual patients

� in complex cases with NPS a comprehensive assessment was
performed followed by possible interventions

� the service was delivered by persons who were not part of the
regular staff.

Intervention aimed at culture change/process change, which is
defined as:

� the author underpinned the goal of the intervention as such
� a portion of the intervention lasted throughout the total
duration of the study.
Psychosocial interventions focused on the individual by a psy-
chologist, occupational therapist or physiotherapist (eg, re-
creational activities, music therapy, aroma therapy, or exercise).

Control Group/Usual Care

If available, data on (enhanced) care (delivery) in the control group
were extracted from the articles. Accordingly, data are collected as to
how the usual care condition treats patients using psychosocial in-
terventions and/or psychotropic drugs.

Search Strategy

A computerized search was carried out. This search was applied to
Medline, PubMed, Embase, Cochrane, CENTRAL, Web of Science, Psych
INFO, CINAHL, and Academic Search Premier. The following search
terms and medical subject headings were used: (1) dementia; (2)
psychotropic drugs; (3) psychosocial interventions and related terms;
(4) pain; and (5) withdrawal and related terms. No language re-
strictions were imposed. We hand-searched references in relevant
publications to identify potential studies to be considered for in-
clusion in this review. In addition, the abstracts from relevant sci-
entific meetings were perused. Search activities were repeated until
shortly before completing the study. Final search was carried out on
June 21, 2017.

Study Selection Method

Two investigators (E.B., L.J.) independently identified publications
that were considered eligible for inclusion. First, a selectionwas made
based on the titles of the studies by both authors. Of these, abstracts
were read by both authors. Based on the abstracts, studies were
further selected and after reading the full text, studies were assessed
for inclusion in the review. Of the latter studies, references were
screened on relevant articles. Disagreements were resolved by
discussion.
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Data Extraction and Management

Data were extracted by one author using a standardized data
collection sheet. For each study, the following data were extracted:
study design, setting, type of intervention and by and to whom this
interventionwas delivered, information about control care delivered to
control group, diagnostic instruments of dementia, number of parti-
cipants, frequency and duration of intervention, length of follow-up,
relevant outcomes, baseline data, data postintervention, and outcome
effects. When necessary, additional data were requested from the
author.
Risk of Bias Assessment and Study Quality

To determine the quality and risk of bias of the studies,
the Cochrane Collaboration risk of bias tool was used as described in
the Cochrane Handbook for Systematic Reviews of Interventions.20

Critical appraisal of studies addressed selection bias, performance
bias, attrition bias, and detection bias as well as reporting bias. The
possible influence of sponsors was assessed and scored under “other
bias.” Assessment of the quality of the studies was performed in-
dependently by 2 review authors (E.B., L.J.) using a data evaluation
sheet. Study validity was categorized in low or high risk of bias. Dis-
agreements were resolved by discussion.
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prescription rates of psychotropic drugs constituted the outcome of
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drug category (ie, proportion of use of antipsychotics and
antidepressants).

Statistical Analysis
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scoring the methodological quality of selected studies was cal-
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Table 1
Characteristics of Included Studies According to Type of Intervention

Source, country,
study design

Setting Patients at
Baseline

Intervention Delivered by Delivered to Control Group Diagnosis Dementia Frequency and
Duration of
Intervention

Length of
Follow- Up

Educational program
Avorn,21

1992, US,
RCT

Nursing home
n ¼ 12

n ¼ 431 (i)
n ¼ 392 (c)

Educational program:
pharmacology, 6
topical summaries of
literature,
information about
alternatives

Geriatrician, clinical
pharmacist

Physicians
Nurses
Nursing assistants

No
information about
control group

MMSE
Delayed recognition
span test of memory

No information about
proportion patients
with dementia

3mailings to physicians
3 interactive visits to
physicians

4 training sessions of
nurses

5 mo

Kuske,22

2009,
Germany,
RCT, three arm

Nursing home
n ¼ 6

n ¼ 89 (i)
n ¼ 94 (c)
n ¼ 68
relaxation

Training program: aim
augment knowledge
and competence of
dealing with people
with dementia

Health and nursing
scientist with applied
experience in nursing

All caregivers
Physicians
not involved

No intervention related
training

Clinical Dementia
Rating score >1

13 wk, 13 times 1-h
training

6 mo

Testad,23

2010,
Norway,
RCT

Nursing home
n ¼ 4

n ¼ 113 (i)
n ¼ 98 (c)

Relation-Related Care
program

Educator All care staff
Physicians
not involved

Care as usual Medical records
corroborate with
FAST >4

2-d seminar
monthly group
guidance for 6 mo

12 mo after
start study

In reach services/Consultation approach
Kotynia,24 2005,
Australia,

RCT

Residential care
facilities

n ¼ 22

n ¼ 53 (i)
n ¼ 53 (c)

Management plan Referral to Inner City
Mental Health Service
of Older Adults
(psychiatrist and case
manager)

Team members
Physicians not involved

Standard care:
no automatic referral

MMSE 3 mo 12 mo

Intervention aimed at culture change/ongoing training/coaching
Rapp,25

2013
Germany,
cRCT

Nursing home
n ¼ 18

n ¼ 163 (i)
n ¼ 141 (c)

Structured clinical
assessments.
Implementation of

psychosocial
interventions

Training pre-scribing
physician

Physician
Nurse specialized in
geriatric psychiatry

Nursing staff
Prescribing primary
care psychiatrist

No
information about
control group

MMSE
Ratio of 50 to 70% of
residents suffering
from dementia

2 � 4 h training
nursing staff
4-h training primary
care psychiatrist

Twice weekly
individual activity
treatment

10 mo

Rovner,26

1996,
US
RCT

Nursing home
n ¼ 1

n ¼ 89 Activity program
Guidelines for
psychotropic drug
management

Educational rounds

Study psychiatrist Staff and
residents
Physicians

Nurse to patient ratio
was increased

DSM-III-R using the
modified present
state.

MMSE

Daily activity program
Weekly educational
rounds

6 mo

Fossey,27

2006,
UK, cRCT

Dementia
nursing homes

n ¼ 12

n ¼ 181 (i)
n ¼ 168 (c)

Systemic consultation
approach, ongoing
training

Review drugs
prescriptions

Old age psychiatrist
Psychologist,
occupational
therapist, or nurse,
supported by
research team

Physicians
Care home staff

Medication review. No
information about
care in control group

Clinical Dementia
Rating

2 d a wk for 10 mo 12 mo

Zwijsen,16 2014,
The Netherlands,
RCT, stepped-wedge
design

dementia special
care units

n ¼ 17

n ¼ 659 Structured analysis of
behavior and training
to apply psychosocial
interventions,
information about
psychoactive drugs

Not specified Staff nursing unit
physicians

Treatment as usual Type of dementia:
DSM-IV

Severity of dementia:
Reisberg Global
Deterioration Scale

1 kick off meeting
1 follow-up meeting
2 wk after the
implementation of
the program

20 mo

Testad,28

2016, Norway
cRCT

Nursing home
n ¼ 24

n ¼ 118 (i)
n ¼ 156 (c)

Teaching and coaching
Manual of Trust Before
Restraint

2-d seminar (16 h)
1-h monthly 7-step
guidance groups

Clinical research nurses
trained to deliver
‘Trust Before
Restraint’
intervention

Care staff
Non-care staff
Physicians not involved

Treatment as usual Clinical Dementia
Rating scale

7 mo 7 mo

(continued on next page)
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of overlap between studies. To demonstrate statistical heterogeneity,
we used the I2 statistic. I2 � 50% was considered to denote marked
heterogeneity necessitating the use of a random effects model. A fixed
effects model was used when I2 < 50%. The ManteleHaenszel method
was applied to pool study effects.

Cochrane Collaboration software (Review Manager v 5.3 for
Windows; The Nordic Cochrane Centre, The Cochrane Collabora-
tion, 2014, Copenhagen, Denmark) was used to conduct the statis-
tical analysis. In case of adequate methodological homogeneity, a
fixed-effects or random-effects model was used to pool the
weighted results to analyze the following subgroups: studies
reporting a comparison between care-as-usual and educational
programs and care-as-usual and culture change.

Results

Study Selection

The search of electronic databases yielded 2625 citations. In the
references of the full text articles, 8 relevant citations were iden-
tified. Of these 2633 studies, 2416 did not meet the inclusion criteria
after reading the titles. The remaining 217 records were screened of
which (after reviewing the abstracts), 175 were excluded because
these papers did not meet the inclusion criteria: no psychosocial
intervention was examined (171), community dwelling patients (1),
psychotropic drug use was no outcome (2), and no patients with
dementia (1). Of 2, no full-text could be obtained even after efforts
were made to get in touch with the author and 2 papers appeared to
be reviews. The full text of the remaining 38 articles was examined
in more detail. Of these, 20 studies were not RCTs, from 6 no dic-
hotomous data of psychotropic drug use could be extracted, and in 1
study only a low proportion of participants were patients with
dementia. As a result, 11 studies were eligible for quantitative
analysis (Figure 1).

Study Characteristics

As presented in Table 1, 2 studies were carried out in the US,21,26 1
in Australia,24 2 in Germany,22,25 2 in Norway,23,28 2 in the United
Kingdom,14,27 and 2 in The Netherlands.15,16 Length of follow-up
varied from 5 to 20 months. The intervention group received edu-
cation in 3 studies,21e23 in reach services and a consultation
approach in 1 study,24 and an intervention aimed at a culture change
in 6 studies.15,16,25e28 In 1 study that investigated an intervention
based on a cultural approach, individual participants received a so-
cial interaction and pleasant activities intervention and/or a
personalized exercise plan (part of the participants received 2 in-
terventions).14 In our study, we included participants who partici-
pated in pleasant activities. The exercise intervention was applied to
an equal number of individuals in both the intervention and the
control groups. Most studies provided no information about the
control group other than “standard nursing home or residential care”
or “treatment as usual.” One study indicated that standard care was
augmented because the residents receiving the intervention were
withdrawn from the unit and, therefore, the nurse-to-patient ratio
was increased.26 A medication review was applied to both the
intervention and control group in 2 studies,15,27 and in another study
person-centered care was implemented in both the intervention and
the control group.14

In 3 studies psychotropic drug use in general was presented,15,22,24

in 9 studies antipsychotic drug use was specified,14e16,21,23,25e28 in 5
studies antidepressant drug use was specified,15,16,21,25,28 and in 3
studies, the use of anxiolytics or hypnotics was reported.15,16,21 In 2 of
the 9 studies in which antipsychotic drug use was presented physi-
cians were not involved in the intervention (Table 2).23,28



Table 2
Summary of Medication Outcomes of Included Studies According to Intervention Types

Source (author, year,
country, design)

n at Baseline and
Available at Follow-Up

Outcome Measure Psychotropic Drug Use at
Baseline

Psychotropic Drug Use
Postintervention

Effect on Outcome

Educational program
Avorn,
1992, US,
RCT

n ¼ 431 (i) / 349
n ¼ 392 (c) / 329

AP
AD
Hypnotics
(nonbenzodiazepines)

Benzodiazepines

AP
(i) 29.3% 100/349
(c)26.2% 84/329
AD
(i) 9.5% 33/349
(c) 11.2% 37/329

AP
(i) 24.0% 84/349
(c) 25.3% 81/329
AD
(i) 9.5% 33/349
(c) 9.7% 32/329

Significant reduction in
antipsychotic drugs use

Difference �18%, 95%CI for
difference: �3% to �33%

Little change in AD use
Kuske, 2009
Germany,
RCT

n ¼ 89 (i) / 68 (post 2)
n ¼ 94 (c) / 74 (post 2)
n ¼ 68 relaxation group

Psychotropic drug use (not
specified)

(i)57.4% 39/68
(c) 37.0% 28/74
Relaxation group 48.5 %

(i) 48% 32/68
(c) 34% 25/74
RG 49%
Deduced from table

No significant difference

Testad 2010,
Norway,
RCT

n ¼ 113 (i) / 44
n ¼ 98 (c) / 46

AP (i) 28% 21/44
(c) 8.6% 6/46

(i)31% 14/44
(c)8.7% 4/46

No significant difference

In reach services/consultation approach
Kotynia, 2005 Australia,
RCT, single blinded

n ¼ 53 (i) / 31
n ¼ 53 (c) / 38

Psychotropic drug use (not
specified)

No data (i) 74.2% 23/31
(c) 68.4% 26/38

No significant difference

Intervention aimed at culture change/ongoing training/coaching
Rapp, 2013
Germany,
cRCT

n ¼ 163 (i) / 136
n ¼ 141 (c) / 122

AP,
AD

AP
(i) 54% 88/163
(c) 50% 71/141
AD
(i) 33% 53/163
(c) 33% 47/141

AP
(i) 51% 69/136
(c) 64% 78/122
AD
(i) 39% 63/163
(c) 32% 45/141

Significant difference AP
P ¼ .04
Non-significant difference
AD

Rovner, 1996,
US
RCT

n at base line 89 / 81
n ¼ 42 (i)
n ¼ 39 (c)

AP (i) 42.9% 18/42
(c) 53.8% 21/39

(i) 21.4% 9/42
(c) 41% 16/39
Attr. difference 8.7%

No significant difference

Fossey,
2006,
UK, cRCT

n ¼ 181 (i) / 174
n ¼ 168 (c) / 164

AP
Other psychotropic drug
use

AP
(i) 47% 85/181
(c) 50 % 83/167
Other PT drug use
(i) 54% 98/181
(c) 53% 89/168

AP
(i) 23% 40/174
(c) 42% 69/164
Other PT drug use
(i) 63% 109/174
(c) 57% 92/162

Significant reduction of AP
P ¼ .045
No significant reduction of
other psychotropic drugs

Zwijsen, 2014,
The Netherlands,
RCT, Stepped wedge
design

n ¼ 659 AP
AD
Anxiolytics

AP
(c) 27.9% 184/489
AD
(c) 32.3% 213/489

AP
(i) 22.5% 127/565
AD
(i) 30.3% 171/565

Antipsychotics:
OR 0.54; 95% CI 0.37-0.80
Significant reduction AP
Antidepressants:
OR 0.65; 95% CI 0.44-0.94
Significant reduction AD

Testad, 2016, Norway
cRCT

n ¼ 118 (i) / 83
n ¼ 156 (c) / 114

AP
AD

AP
(i) 12% 10/83
(c) 15.7% 18/115
AD
(i) 28.9% 24/83
(c) 40.9% 47/115

AP
(i) 18.1% 15/83
(c) 17.4% 20/115
AD
(i) 32.5% 27/83
(c) 42% 49/115

Antipsychotics
Nonsignificant increase

Antidepressants
Nonsignificant increase

Pieper, 2016, The
Netherlands

cRCT

n ¼ 144 (i) / 117
n ¼ 138 (c) / 111

AP
All psychotropic drugs
Anxiolytics
Hypnotics and sedatives
AD

AP
(i) 35% 51/144
(c) 37% 51/138
AD
(i) 19% 27/144
(c) 29% 40/138
All psychotropic drugs
(i) 60% 87/144
(c) 62% 85/138

AP
(i) 28% 33/117
(c) 39% 43/111
AD
(i) 21% 24/117
(c) 32% 35/111
All psychotropic drugs
(i) 56% 65/117
(c) 56% 62/111

At 3 mo significant lower
AD use in intervention
group P ¼ .04

Other psychotropic drugs
no significant difference

compared with control
group

Interventions aimed at individual residents
Ballard, 2015, UK,
Cluster randomized
factorial CT

n ¼ 277 / 217
social interaction
n ¼ 107 (i)
n ¼ 110 (c)
exercise intervention
n ¼ 104 (i)
n ¼ 103 (c)

AP AP
Social interaction
(i) 8% 9/107
(c) 28% 31/110
Exercise intervention
(i) 23% 24/104
(c) 14% 16/113

AP
Social intervention
(i) 8% 9/107
(c) 25% 27/110
Exercise intervention
(i) 20% 21/104
(c) 13% 15/113

Social intervention
Significant reduction on the
worst-case date scenarios

P ¼ .012
Exercise intervention
No significant change

AD, antidepressants; AP, antipsychotics; c, control; cRCT, cluster RCT; CT, controlled trial, OR, odds ratio.
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Study Quality and Risk of Bias Assessment

In Figure 2, quality assessment of the studies is shown. Because of
the nature of the intervention, no blinding of participants and personnel
(performance bias) could be realized in the studies. In 2 studies there
was insufficient information available on allocation concealment.23,28 In
3 studies, attrition bias (incomplete outcome data) could not be ruled
out because of high loss-to-follow-up or insufficient information,23,24,28

and in all but 1 study26 selective reporting was ruled out. Overall, 3 out
of 11 studies (27%) scored low risk on 3 or 4 quality items (low to



Fig. 2. Risk of bias summary: review authors’ judgements about each risk of bias item
for the included studies. Red is high risk or unclear, green is low risk.
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moderate quality),23,26,28 and the other studies (73%) scored low risk at
5 or 6 quality items (strong quality).14e16,21,22,24,25,27 Inter-rater agree-
ment for scoring the criteria was k ¼ 0.66.
Outcomes on Medication Use

Overall psychotropic drugs use
Outcomes concerning overall psychotropic drugs were presented

in 3 studies but categories of psychotropic medication differed.15,22,24

Because of clinical heterogeneity, no meta-analysis was performed. Of
these 3 studies, none showed a significant decrease.
Antipsychotic drug use
Analysis of 9 studies presenting antipsychotic drug use showed a

significant decrease of antipsychotic drug use in the intervention
group (RR 0.71, 95% CI 0.59e0.88), with a number needed to treat of
11.14e16,21,23,25e28 In 7 out of these 9 studies, an intention-to-treat
analysis was performed.15,16,21,23,25,27,28 A sensitivity analysis of these
studies still showed a significant decrease of antipsychotic drug use
(RR 0.76, 95% CI 0.61e0.95). Eight of the included studies reporting on
antipsychotic drug use were RCTs,14,15,21,23,25e28 and 1 used a stepped
wedge study design.16 Sensitivity analysis of only RCTs showed a
decrease in antipsychotic drug use (RR 0.74, 95% CI 0.57e0.95).

Antidepressant drug use
In 5 studies differences between intervention and control group of

antidepressant drug use were presented.15,16,21,25,28 Meta-analysis of
these 5 studies showed no significant effect (RR 0.82, 95% CI
0.64e1.02).15,16,21,25,28

Subject of interventions: Care staff
In the other 10 studies interventions were directed at care

staff.15,16,21e24,26e28 Based on predefined subgroups, we separately
analyzed the studies according to type of intervention. In 3 studies, the
intervention was mainly educational; the objective was to teach pro-
fessionals about the harm of psychotropic drugs and how to deal with
behavioral problems.21e23 Of these 3 studies, 2 had antipsychotic drug
use as outcome.21,23 Meta-analysis of these 2 studies resulted in a
nonsignificant effect of the interventions on antipsychotic drug use (RR
1.50, 95% CI 0.49e4.64) (Figure 3). One study investigated the effect of
consultation of external experts, and in this study only overall psy-
chotropic drug use was presented24 with no significant effect demon-
strated for this intervention. Combining results of the 6 studies with
interventions aimed at cultural change and lasting during the total
duration of the study15,16,25e28 resulted in a significant diminishing ef-
fect on antipsychotic drug use (RR 0.65, 95% CI 0.579e0.73) (Figure 3).

Subject of interventions: Individual patients
Of all studies directed at individual residents, only 1 study was a

RCT and was included in our analysis.14 In this intervention, a social
interaction activity or an exercise intervention was applied that
resulted in a significant reduction of antipsychotic drug use in the
social interaction activity group (RR 0.34, 95% CI 0.17e0.69).

Involvement of prescribing physician
In 7 of the 9 studies investigating antipsychotic drug use an

intervention (education) on prescribing physicians was also included.
Sensitivity analysis of these studies showed a decrease in antipsy-
chotic drug use (RR 0.66, 95% CI 0.54e0.80).14e16,21,25e27 The pooled
effect size of the 2 interventions not involving prescribing physicians
showed no decrease in antipsychotic drug use (RR 1.59, 95% CI
0.53e4.73).23,28

Discussion

Overall Effect on Psychotropic Drug Prescription

This study is the next step in search for optimal effective psy-
chosocial interventions to reduce inappropriate psychotropic drug use
as it is the first in which studies with similar interventions and
outcome measures were pooled in meta-analyses. Considering all
studies, 4 studies appeared to have positive significant effects on
psychotropic or antipsychotic drug prescriptions, 1 study showed a
significant negative effect, and 6 studies showed no effect. The pooled
effect size of studies investigating psychosocial interventions on
antipsychotic drug use revealed a significant decrease when
compared with care-as-usual.



Fig. 3. Meta-analysis of antipsychotic drug use according to type of intervention. M-H, ManteleHaenszel.
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Effect on Groups of Psychotropics According to Type of Intervention

Meta-analyses showed that interventions using educational com-
ponents were not more effective than care-as-usual, but longer lasting
interventions that involved a change of culture or process change
were superior to care-as-usual interventions in lowering anti-
psychotic drug use. As stated before, this is in line with clinical find-
ings that the education of care staff is important but of limited
importance because of its short-term effects. Education has to be
repeated and consequently implemented in daily practice to be
effective. Longer lasting interventions that change culture and work-
ing processes with the aim of supporting care-workers to approach
behavioral problems of residents differently lack the disadvantage of
having only temporarily effects. A meta-analysis of studies analyzing
the effects of psychosocial interventions on antidepressant drugs
prescription did not show a significant decrease. Our results indicate
that involvement of the physician in the psychosocial intervention is
indispensable for obtaining and maintaining a reduction in the use of
antipsychotic drugs.

Strengths and Limitations

To the best of our knowledge, this is the first study of its kind that
conducted meta-analyses on the effects of psychosocial interventions
on psychotropic drug use. To perform this analysis, practice guidelines
according to the PRISMA statement were followed.

The main limitation in the interpretation of this analysis is the
extensive variety of the included studies. These interventions con-
sisted of a wide variety of components, different designs, different
study duration, and different outcomes. This prompted us to perform
separate meta-analyses on studies with sufficient similarity in design
(RCTs), interventions (directed at staff and physicians and selecting on
core components of the psychosocial program), and outcome mea-
sures (psychotropic drugs and more specific antipsychotics). Another
limitation is the lack of information about the treatment administered
to the control group. Not knowing what exactly constitutes a care-as-
usual treatment makes it more difficult to interpret the results of this
review. In 2 studies, care-as-usual was augmented whereby the
measured effect of the intervention was possibly diminished.14,15 The
lack of information in the other studies also makes it difficult to assess
the quality of administered care-as-usual treatments. Authors should
realize that care-as-usual differs not just between but also within
countries.

Ultimately, the generalizability of study results to other similar
patients will be affected because the care-as-usual treatments in this
study are not reproducible and, therefore, one cannot be sure if a care-
as-usual treatment elsewhere is comparable to the one tested in the
review. Future studies are encouraged to better describe their care-as-
usual interventions, preferably to the same degree of detail as they
would describe the interventions care-as-usual is compared with.

Implications for Practice and Further Research

The information of this study is useful to clinicians, care workers,
and managers of nursing homes for people with dementia who intend
to decrease psychotropic prescription rates. As can be concluded from
these meta-analyses, changing the culture and working processes can
diminish antipsychotic drug use and, therefore, a special effort should
be made to change the way care workers approach people with de-
mentia. It is also important that care workers are permanently sup-
ported by psychologists, occupational therapists, and physicians as
this support constituted an integral part of the intervention programs
reported in this review. Physicians (general practitioners, elderly care
physicians, and consulting psychiatrists) should be aware of the
limited effect of psychotropic drugs and collaborate intensively with
the psychologist who should be preferably a member of the staff.
Physicians should also keep themselves informed of the current
guidelines regarding the management and prescription of psy-
chotropic drugs in NPS, as our results showed that when physicians
are not well educated no reduction of inadequate psychotropic drug
prescription is likely to take place. Physicians also play an important
role in explaining the content of these guidelines to motivate staff to
apply alternativemethods in the treatment of NPS.We believe that the
results of our analysis could be an impetus for further research. As it is
clear that guidelines for behavioral problems and appropriate psy-
chotropic drug use are difficult to apply, it is very important that
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future research focusses on what types of intervention are most
effective. Another issue that could be further explored constitutes the
influence psychosocial interventions exert on NPS and subsequently
on prescription rates of psychotropic drugs (ie, to what extent are
psychotropic prescription rates influenced by a decrease in behavioral
problems or an increase of coping abilities of the care workers and
what is the contribution of education of physicians to these desired
changes).
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