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Abstract

Background Older adults living with dementia may have a higher risk of medication toxicity than those without dementia.
Optimising prescribing in this group of people is a critically important yet challenging process.

Objective Our aim was to systematically review the evidence for the effectiveness of interventions for optimising prescrib-
ing in older people with dementia.

Methods This systematic review searched the Pubmed, Embase, CINAHL, PsycINFO and Cochrane Library electronic
databases for studies that evaluated relevant interventions. Experimental, quasi-experimental and observational studies
published in English prior to August 2018 were included. Data were synthesised at a narrative level.

Results The 18 studies accepted for review included seven randomised, two nonrandomised controlled, five quasi-experi-
mental and four observational studies. Half the studies were conducted in nursing homes and the other half in hospital and
community settings. There was great variability in the interventions and outcomes reported and a meta-analysis was not
feasible. The three randomised and four nonrandomised studies examining medication appropriateness all reported improve-
ments on at least one measure of the outcome. Six studies reported on interventions that identified and resolved drug-related
problems. The results for other outcomes, including the number of medications (10 studies), healthcare utilisation (7 stud-
ies), mortality (7 studies), quality of life (3 studies) and falls (3 studies), were mixed and difficult to synthesise because of
variability in the study design and measures used.

Conclusion Emerging evidence suggests that interventions in older people with dementia may have positive effects on
medication appropriateness and resolution of drug-related problems; however, whether optimisation of medication results
in clinically meaningful outcomes remains uncertain.

Electronic supplementary material The online version of this .
article (https://doi.org/10.1007/s40266-018-0620-9) contains Key Points
supplementary material, which is available to authorized users.

Studies evaluating interventions to optimise prescribing
in older people with dementia have used variable study
designs, interventions and outcomes.
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1 Introduction

Dementia describes a clinical syndrome stemming from
a number of underlying conditions that are characterised
by progressive deterioration of behavioural and cognitive
functioning [1]. Dementia often has a gradual onset and
is a progressive, irreversible and life-limiting condition
[2, 3]. Approximately 50 million people are living with
dementia worldwide, and, every year, approximately 10
million people are newly diagnosed, therefore the num-
ber of cases is expected to reach 152 million in 2050 [4].
Dementia has enormous social, economic and health costs
that will continue to rise with the ageing population and
growing number of people living with dementia [4].
People with dementia commonly have comorbid medi-
cal conditions [5-7] and over half are taking five or more
drugs [7-9]. Even when adjusting for sex, age and number
of comorbidities, on average they are taking more medica-
tions than people without dementia [5]. Nevertheless, there
is some evidence that they may be undertreated [6, 10,
11], which may be due to several reasons, such as reduced
ability to notice or report symptoms of their disease and
medication adverse effects [6]. Potentially inappropriate
medication (PIM) use in persons with dementia is underre-
searched [12], but available studies from different settings
and different countries show a high prevalence of PIM use
in these patients (range 10.2-63.4%) [5, 9, 13-18].
Several reasons make older adults, in particular those
living with dementia, more vulnerable to the adverse
effects of medications compared with younger adults
[19]. Ageing-induced alterations in pharmacokinetics and
pharmacodynamics, as well as additional physiological
changes in people with dementia, put older people with
the disease at a higher risk of medication toxicity [20,
21]. Moreover, the evidence to guide prescribing in older
adults is limited and the case is even worse in people with
dementia as they have been reported to be excluded from
85% of published clinical studies [22]. Taking these fac-
tors into account, together with the complexity of medica-
tion regimens, the high prevalence of PIMs and changes
in goals of care as the disease progresses in older people
with dementia, makes optimising medication prescribing
in this group of people a critically important yet challeng-
ing process. This process should involve prescribing of
beneficial drugs, withdrawing inappropriate medications,
and ongoing review of medication appropriateness [2, 21].
Different interventions can be undertaken for the pur-
pose of optimising medication prescribing in older peo-
ple, including those with dementia. These interventions
can work through targeting over- or underprescribing or
appropriate monitoring of medications [23, 24]. The evi-
dence for interventions to optimise medication prescribing
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in older adults across settings has been evaluated through
different systematic reviews [19, 25-28], but, to date, none
of these reviews had patients with dementia as their main
population of interest. A systematic review that looked
at interventions conducted by pharmacists in an inpatient
setting to improve appropriate prescribing did not find
any studies in dementia patients [19]. A recent systematic
review of interventions to improve medication manage-
ment for dementia patients highlighted that very few ran-
domised controlled trials (RCTs) of this purpose have been
conducted that focused on dementia patients [24]. That
review included randomised studies of dementia patients
of all ages in community setting or care homes. Given the
few studies that met these criteria, a broader scope includ-
ing studies conducted with other designs and in other set-
tings may give a better insight into the current evidence
for the effectiveness of interventions aimed at improving
prescribing practice in people living with dementia.

Through conducting this systematic review, we aimed
to establish the evidence for effectiveness of available
interventions for optimising prescribing in older people
with dementia in any settings. Specifically, we aimed to
describe the interventions used to optimise prescribing and
summarise the evidence for these interventions in terms of
medication and patient-related outcomes.

2 Methods
2.1 Protocol and Registration

This systematic review was undertaken and reported in
compliance with the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) guidelines
[29]. The protocol of the review was registered with the
international prospective register of systematic reviews
(PROSPERO; CRD42017073358) [30].

2.2 Eligibility Criteria
2.2.1 Types of Studies

Experimental (RCTs and nonrandomised controlled stud-
ies), quasi-experimental (pre-post design) and observa-
tional studies (either with or without concurrent controls)
were included in the review. Although observational
studies were stated to be excluded in the registered pro-
tocol [30], the decision was made to include them in the
final review to have a better overview of the available
interventions.
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2.2.2 Participants

Studies of any settings were included if participants were
aged 65 years and older (or if the mean age was 65 years or
over if the age range was not reported) and the participants
had dementia. The studies met the inclusion criteria for the
presence of dementia if they fulfilled one or more of the
following criteria: 1, at least 50% of their population had a
clinical diagnosis of dementia of any type; 2, at least 50%
of their population had scores indicating dementia measured
by a validated assessment scale (for example Mini—Mental
State Examination <24 [31]); or 3, the mean score of the
population measured by a validated assessment scale was
suggestive of dementia.

2.2.3 Interventions

This review focuses on interventions that target optimising
the whole medication regimen. In the registered protocol
[30], we indicated including ‘any’ interventions. However,
as areview of interventions that target a specific medication
class (namely antipsychotics) has already been published
[32], we changed our focus to include interventions that
include the total medication regimen. The intervention could
involve a single profession or a multidisciplinary team and
could be led by physicians, pharmacists, nurses or any other
healthcare professionals.

2.2.4 Comparator(s)/Control

For studies that included a control group, comparison could
be between the intervention and the study-defined usual care
or the same group in before-after studies.

2.2.5 Outcome Measures

The primary outcome of this systematic review was medi-
cation appropriateness, measured by validated tools or
study-defined criteria. Secondary outcome measures were
drug-related problems, number of medications, healthcare
utilisation, all-cause mortality, quality of life (using any
measure) and falls. Studies were included if they reported
on any of these outcomes.

2.3 Information Sources and Search Strategy

The Pubmed, Embase, Cumulative Index to Nursing
and Allied Health Literature (CINAHL), PsycINFO and
Cochrane Library databases were searched from inception to
May 2017. The search strategy from a Cochrane systematic
review titled “Interventions to optimise prescribing for older
people in care homes” [25] was used and adapted to suit
the search criteria of this review. A professional librarian

assisted with designing the search strategy. Both text words
and Medical Subject Heading (MeSH) terms were used
in the search strategy to filter publications based on type
of intervention (to optimise prescribing) and the popula-
tion (older people with dementia). The detailed electronic
search strategy can be found in Online Resource 1. Google
Scholar was searched for grey literature to identify guide-
lines, reports or conference proceedings that may include
relevant information. Reference lists and citations of the rel-
evant articles and reviews were searched in order to identify
any additional studies. Only full-length articles or reports
of original studies published in English were included. The
search was updated in August 2018 to include any relevant
studies published since the previous search.

2.4 Study Selection

After removal of duplicates and screening titles, two review-
ers (LSH and DL) independently screened the abstracts and
then evaluated the eligibility of the full-text articles. Any
disagreement was resolved by discussion and, if required,
by seeking advice from a third reviewer (NP).

2.5 Data Extraction and Synthesis

Two authors (LSH and DL) independently extracted data
from the included studies using a pre-piloted form. The
extracted data included author, publication year and coun-
try, study design, setting, population (number at baseline
and number completed, description, mean age, proportion
of female participants, proportion of dementia patients and
how dementia was measured), intervention (type, by whom
it was delivered, duration, frequency and follow-up period,
number in this group), comparison group, if any (description
and number in this group), and outcomes measured (meas-
urement, results). Meta-analysis was considered, but if not
feasible due to the heterogeneity of the interventions and
outcomes reported, the data were synthesised on a narrative
level.

2.6 Assessment of Risk of Bias

The risk of bias of the studies was independently assessed
by two reviewers (LSH and DL). The following quality
assessment tools were used: for the RCTs, the Cochrane
Collaboration’s Tool for assessing risk of bias in ran-
domised trials [33]; for nonrandomised controlled studies,
the ROBINS-I (Risk Of Bias In Non-randomised Stud-
ies - of Interventions) [34]; for quasi-experimental before
and after studies, the National Institutes of Health’s Qual-
ity Assessment Tool for Before-After (Pre-Post) Studies
With No Control Group [35]; and for the observational
studies, the Newcastle—Ottawa Scale (NOS) for assessing
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the quality of nonrandomised studies in meta-analyses
[36]. Any disagreement was resolved by discussion and,
if required, by seeking advice from a third reviewer (NP).

3 Results
3.1 Study Selection

The PRISMA flow diagram showing the process of select-
ing eligible studies is shown in Fig. 1. A total of 1342
records were identified after removing duplicates, of which
66 studies were found to be suitable for full-text review. Of
these, 18 eligible papers were included in the final review
[37-54]. Updating the search in August 2018 resulted in
two additional papers that were reports of a study by Gus-
tafsson et al. [37] already included in the review [55, 56].
The results from these studies were combined with those
of the original study. Characteristics of the included stud-
ies are summarised in Table 1.

3.2 Study Characteristics
3.2.1 Study Design

Study designs were categorised using the algorithm pro-
posed by Grimes and Schulz [57] and included randomised
trials (n =7, including three RCTs [37, 38, 41], three cluster
RCTs [40, 42, 43], and a stepped-wedge, cluster-randomised
study [39]), nonrandomised controlled studies (n=2) [44,
45], quasi-experimental before and after studies (n=35)
[46-50] and observational before and after studies with no
control group (n=4) [51-54].

3.2.2 Country and Setting

The included studies were from the UK (n=4) [39, 41, 43,
46], Australia (n=3) [38, 42, 51], the US (n=2) [53, 54],
Israel (n=2) [45, 49], Sweden (n=1) [37], Spain (n=1)
[52], Ttaly (n=1) [47], Switzerland (n=1) [48], Finland
(n=1) [40], Japan (n=1) [44] and Norway (n=1) [50]. Half
of the studies (9/18) [38-43, 46, 50, 51] were conducted in
residential care settings and the other half were performed

Fig.1 PRISMA flow diagram "E—
of screening process. PRISMA
Preferred Reporting Items for g PubMed (n = 521)
Systematic Reviews and Meta- E Embase (n = 802) Additional records
Analyses & CINAHL (n = 180) identified through
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!I!l Cochrane Library (n =91) (n=32)
D Duplicates removed (n = 437)
v v
= Titles screened (n = 1,342)
=
T R Records excluded
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v
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in hospital [37, 45, 47, 48, 52-54] and community settings
[44, 49] (seven and two, respectively).

3.2.3 Participants

The included studies involved 3047 participants with a
mean age ranging from 78.7 [39] to 86.9 years [50]. For the
majority of the studies (16/18) [37-43, 45, 47-54], female
participants accounted for more than half of the popula-
tion. Dementia was defined by reporting clinical diagnosis
of dementia in 13 studies [37, 39, 40, 42, 44, 46, 48-54]
and by reporting scores indicating dementia in a validated
assessment scale in five studies [38, 41, 43, 45, 47]. Based
on 16 studies that reported the number or percentage of
people with dementia [37-40, 42—-46, 48-54], the studies
included at least 1925 participants living with dementia. The
two remaining studies only reported the mean score on a
cognitive test [41, 47]. Eleven studies reported that over 70%
of their participants had dementia [37-40, 43-46, 52-54],
with five reporting all their participants had dementia [37,
44, 46, 52, 54].

3.2.4 Interventions

A variety of interventions were evaluated in the studies.
Four studies evaluated deprescribing interventions that
aimed to manage polypharmacy [38, 44, 45, 49]. Of these
four studies, doctors led the intervention in three studies
[38, 45, 49] and the fourth study also involved a pharma-
cist [44]. Clinical medication review by pharmacists was
the main part of the intervention in three studies [37, 41,
43]. Three studies involved multidisciplinary teams [42, 50,
52], two looked at nurse-led medication monitoring inter-
ventions aimed at minimising adverse drug reactions [39,
46], two evaluated geriatric assessment and consultation
conducted by geriatricians [51, 53], two evaluated interdis-
ciplinary geriatric and psychiatric care in hospital [48, 54],
one evaluated an educational intervention, i.e. training of
nursing staff in a residential care setting [40], and one study
evaluated the use of a computerised prescription support
system [47].

3.2.5 Primary Outcome (Medication Appropriateness)

Seven studies evaluated medication appropriateness [37,
40, 42, 47, 48, 51, 54]. In these seven studies, the inter-
ventions varied significantly and included training of nurs-
ing staff [40], multidisciplinary case conferencing [42] and
comprehensive geriatric assessment [51] in the residential
care setting; and interdisciplinary geriatric and psychiatric
care [48, 54] and medication review, either by clinical phar-
macists [37] or using a computerised prescription support
system [47], in the hospital setting. We found no relevant

studies conducted in the community setting. Assessments
of appropriateness reported in four of these studies were
measured independently by pharmacists, physicians, nurses
or the research team [40, 42, 48, 51]. In one study, the
assessment was performed by a computerised prescription
support system [47], and, in two studies, the person respon-
sible for the assessment was not clearly stated [37, 54]. The
time between the intervention delivery and follow-up out-
come measurement varied from immediately after interven-
tion (i.e. post-hospital discharge [37, 47, 48, 54] or after
the videoconference by geriatricians [51]) to 3 months [42]
and 6 and 12 months [40]. Medication appropriateness was
assessed using the Medication Appropriateness Index (MAI)
[42], Beers criteria [47, 54], and the French version of the
Screening Tool of Older Persons’ Prescriptions (STOPP)
and Screening Tool to Alert doctors to Right Treatment
(START) criteria [48]. Moreover, two studies used a com-
posite of different criteria (Beers criteria, Anticholinergic
Risk Scale, more than two psychotropic medications, non-
steroidal anti-inflammatory drugs and proton pump inhibi-
tors [40]; and Beers, McLeod, Laroche, PRISCUS and the
Norwegian General Practice criteria [51]), and one study
used a selection of quality indicators defined by the Swedish
National Board of Health and Welfare [37].

3.2.6 Other Outcomes

Other outcomes reported in the studies included the num-
ber of medications (10 studies) [38, 39, 41-44, 48, 52-54],
healthcare utilisation (seven studies) [37, 38, 40, 41, 43, 45,
49], mortality (seven studies) [37, 38, 40, 41, 43, 45, 49],
drug-related problems (six studies) [37, 39, 41, 43, 46, 50],
quality of life (three studies) [38, 40, 44] and falls (three
studies) [38, 41, 43].

3.3 Risk of Bias Within Studies

Figure 2 summarises the details of the risk of bias for the
seven randomised studies included in the review. The stud-
ies were generally rated as having low risk of selection bias,
except for two studies that had unclear risk of sequence gen-
eration [39] and allocation concealment [39, 43]. Blinding of
participants and personnel did not appear to be conducted in
any of the studies, however, in our judgement, the outcomes
were not affected by this in four studies [37, 38, 41, 42].
The bias due to blinding of outcomes assessment was low
for subjective outcomes in four studies [37, 38, 41, 42] and
for objective outcomes in all the studies. Attrition bias risk
was generally low, but was unclear for one or both types of
outcomes in two studies [37, 43]. Reporting bias was ade-
quate in three studies [38—40]. Four studies were judged to
be at high risk of other bias due to different reasons, such as
baseline differences, contamination and small sample sizes
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Fig. 2 Risk of bias summary for each included randomised study

[38, 39, 41, 43]. The details of risk of bias assessment for
the nonrandomised studies can be found in Tables 2, 3 and
4. The two nonrandomised controlled studies [44, 45] were
judged to have serious risk of bias. Four of the five quasi-
experimental before and after studies [46, 47, 49, 50] had
only fair quality, and, as the observational before and after
studies had no control group, they were not rated to have
high quality [51-54].

3.4 Intervention Effects

The effects of interventions on outcomes reported in this
paper are described in detail in Table 1. A summary of the
findings by intervention type and outcome is presented in
Table 5.

3.4.1 Primary Outcome (Medication Appropriateness)

Three randomised studies [37, 40, 42] and four nonran-
domised studies [47, 48, 51, 54] reported on medication
appropriateness. Change in the mean number of PIMs
per participant was reported in four studies, of which one
reported a significant reduction over the follow-up period of
12 months in the intervention group (—0.43, 95% confidence
interval [CI] —0.71 to —0.15) and no significant change in
the control group [40]. The remaining three studies had no
control group, but two showed a significant reduction (from
0.5to0 0.1 [47] and from 0.8 to 0.4 [54]) and one showed no
significant change in the mean number of PIMs from admis-
sion to discharge [48]. Three studies reported a significant
reduction in the prevalence of patients taking one or more
PIMs, either over the 12-month follow-up period in the inter-
vention group (—11.7,95% CI —20.5 to —2.9), with no sig-
nificant change in the control group [40], or from admission
to discharge (41.7-11.6% [47] and 77-19% [48]), with no
control group. One study showed a significant decrease from
admission to discharge in both the intervention (20.3-14.2%)
and control (20.7-18.4%) groups [37]; however, this study
reported a significantly greater reduction in the total number
of PIMs in the intervention group when compared with the
control group (numbers not reported) [37]. Only one study
measured prevalence of patients with prescribing omissions
and reported a significant decrease from admission (65%)
to discharge (11%) [48]. In another study, a significantly
greater improvement in the MAI was seen in the interven-
tion group (mean change in MAI +4.1, 95% CI 2.1-6.1)
when compared with the control group [42], and one study
reported that the intervention led to a change, i.e. stopping
or altering, in 19.8% of high-risk medications [51].

Table 2 Risk of bias assessment of non-randomised controlled studies using the ROBINS-I tool

Author, year Confounding Selection Classification Deviations from Missing data Measurement of Selection of ~ Overall
intervention outcomes outcomes
Garfinkel Serious Serious Low Low Low Low Low Serious
et al. [45]
Sakakibara Serious Low Serious Low Serious Moderate Low Serious
et al. [44]

ROBINS-I Risk Of Bias In Non-randomised Studies - of Interventions
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Table 3 Quality assessment of quasi-experimental before and after studies using the National Institutes of Health’s Quality Assessment Tool for

Before-After (Pre—Post) Studies With No Control Group

Criteria Author, year
Ghibelli Jordan Lang Garfinkel Halvorsen
et al. et al. et al. [48] and Mangin et al. [50]
[47] [46] [49]
Was the study question or objective clearly stated? Yes Yes Yes Yes Yes
Were eligibility/selection criteria for the study population prespecified and Yes Yes Yes Yes Yes
clearly described?
Were the participants in the study representative of those who would be Yes No Yes Yes Yes
eligible for the test/service/intervention in the general or clinical population
of interest?
Were all eligible participants who met the prespecified entry criteria enrolled?  Yes Yes Yes Yes No
Was the sample size sufficiently large to provide confidence in the findings? No NA CD CD CD
Was the test/service/intervention clearly described and delivered consistently ~ Yes Yes Yes Yes Yes
across the study population?
Were the outcome measures prespecified, clearly defined, valid, reliable, and Yes CD Yes Yes Yes
assessed consistently across all study participants?
Were the people assessing the outcomes blinded to the participants’ exposures/ CD CD Yes No No
interventions?
Was the loss to follow-up after baseline 20% or less? Were those lost to follow- Yes Yes Yes Yes No
up accounted for in the analysis?
Did the statistical methods examine changes in outcome measures from before Yes Yes Yes No Yes
to after the intervention? Were statistical tests conducted that provided
p-values for the pre-to-post changes?
Were outcome measures of interest taken multiple times before the interven- ~ No No No Yes No
tion and multiple times after the intervention (i.e. did they use an interrupted
time-series design)?
If the intervention was conducted at a group level (e.g. a whole hospital, a NA NA NA NA NA
community, etc.) did the statistical analysis take into account the use of
individual-level data to determine effects at the group level?
Quality rating Fair Fair Good Fair Fair

CD cannot determine, NA not applicable

3.4.2 Other Outcomes

Number of medications Ten studies, including five ran-
domised [38, 39, 41-43] and five nonrandomised studies
[44, 48, 52—-54], reported outcomes related to the num-
ber of medications. Of these, three reported a significant
reduction in the mean number of medications per patient,
either over the 3-month follow-up period in the interven-
tion group (7.1+2.3 to 4.5+ 2.1), with an increase in the
control group (6.0+2.7 to 6.7 £2.4) [44], or from admis-
sion to discharge (from 7.6 +4.1 to 5.9 +£2.5 [48] and from
7.3 to 4.8 [52]). Another study reported a reduction in the
mean number of medications per patient in the intervention
group (—1.9+4.1) over the 12-month follow-up period,
which was significantly different from the change in the
control group [38]. Other studies reported no effect on the
total number of medications [39], no significant differ-
ence between the intervention and control groups in their

changes in the mean number of medications [43] and no
change [41, 42, 54] or an increase in the mean number of
medications [53].

Healthcare utilisation Seven studies, including five ran-
domised [37, 38, 40, 41, 43] and two nonrandomised stud-
ies [45, 49], reported the effects on healthcare utilisation.
Of these seven studies, two reported fewer days in hospi-
tal for the intervention group compared with the control
group (1.4 days/person/year in the intervention group vs.
2.3 days/person/year in the control group [40], and 0.5 days/
patient in the intervention group vs. 1.3 days/patient in the
control group [43]), of which only one showed a statisti-
cally significant difference in hospital days [40]. One study
reported lower 6-month drug-related readmission rates in the
intervention group when compared with the control group
(19% vs. 23%) [37]. In another study, the intervention group
had a significantly lower referral rate to hospitals over the
12-month follow-up period when compared with the control
group (12% vs. 30%) [45]. Other studies that reported hospi-
talisation outcomes either showed no significant effect [38,
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Table 4 Quality assessment of observational studies using the Newcastle-Ottawa Scale

Criteria Author, year
Poudel etal.  Brunetetal. Saadetal. [53] Chan et al. [54]
[51] [52]
Selection (maximum 4 stars)
Representativeness of the exposed cohort - * * -
Selection of the non-exposed cohort NA NA NA NA
Ascertainment of exposure * * * *
Demonstration that outcome of interest was not present at the start of the NA NA NA NA
study
Comparability (maximum 2 stars)
Comparability of cohorts on the basis of the design or analysis NA NA NA NA
NA NA NA NA
Outcome (maximum 3 stars)
Assessment of outcome * * * *
Was follow-up long enough for outcomes to occur * * * *
Adequacy of follow-up of cohorts * * * *
Overall quality (maximum 9 stars)
Total number of stars (0-9) 4 5 5 4

Studies were awarded a star (%) for each item within categories. Dashes (—) show items for which no stars could be given to

NA not applicable

41] or reported the numbers with no comparison [49]. No
significant differences between the intervention and control
groups were reported for general practitioner visits or ambu-
latory services use in three of four randomised studies that
measured these outcomes [38, 40, 41]. The fourth study [43]
showed mixed results for different primary care services, but
numbers were too small for statistical comparison between
the groups.

Mortality Mortality was reported in five randomised [37,
38, 40, 41, 43] and two nonrandomised studies [45, 49]. Four
studies [37, 38, 40, 41] did not report significant effects on
mortality over their follow-up periods of 6-12 months. Two
studies showed a significantly lower number of deaths or
mortality rates in the intervention group compared with the
control group (4 vs. 14 [43] and 21% vs. 45% [45]). How-
ever, in one of these studies, this was only observed during
the intervention phase and not over the whole study period
[43]. One of the studies reported a 14% mortality rate dur-
ing the follow-up after the deprescribing intervention, with
the causes of death being unrelated to the intervention [49].

Drug-related problems Four randomised [37, 39, 41,
43] and two nonrandomised [46, 50] studies reported on
drug-related problems. Four studies reported the total
number of drug-related problems identified and the pro-
portion of recommendations being acted upon as a result
of interventions with pharmacist-led clinical medication
review components (310 recommendations in 212 patients,
of which 82% were acted upon [37]; 747 recommendations
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in 313 residents, of which 58% were acted upon [41]; 261
recommendations in 136 residents, of which 55% were
acted upon [43]; and 719 recommendations in 142 resi-
dents, of which 65.6% were acted upon [50]). Two stud-
ies evaluated a nurse-administered adverse drug reaction
profile for mental health medications [39, 46]. One study
found that there were significantly more problems being
detected and addressed per resident when the profile was
applied (problems detected 15.8 +5.9; problems addressed
9.9 +4.5) compared with not applying the profile (prob-
lems detected 7.3 +3.2; problems addressed 6.0 +2.9)
[39]. The other study reported that a total of 17.4 problems
per resident were detected and 4.9 problems per resident
were addressed, but there was no comparator group [46].

Quality of life Two randomised studies [38, 40] and
one nonrandomised [44] study measured changes in qual-
ity of life, of which one showed no significant difference
between the intervention and control groups [38]. The
other study showed significantly slower decline in health-
related quality of life in the intervention group compared
with the control group (changes in quality of life —0.038
[95% CI —0.054 to —0.022] in the intervention group vs.
—0.072 [95% CI — 0.089 to — 0.055] in the control group)
[40]. Quality of life had a slower decline in the interven-
tion group (—0.03 +0.29) of another study reporting it
as its primary outcome as well when compared with the
control group (—0.13 +0.29) over the 6-month follow-up
period (statistical significance not reported) [44].
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Falls Three randomised studies reported falls as an
outcome [38, 41, 43], of which only one reported a sig-
nificantly lower number of falls in the intervention group
compared with the control group (0.8 +1.7 vs. 1.3 +£3.1)
[41].

4 Discussion

This systematic review identified 18 studies, including
7 randomised and 11 nonrandomised studies, evaluating
interventions to optimise prescribing in older people with
dementia. The majority of the studies were conducted in
the residential care setting. All seven studies reporting
on medication appropriateness showed some improve-
ments, regardless of the type of intervention. The studies
also reported drug-related problems being detected and
addressed as a result of interventions. The evidence for the
effect of the interventions on other clinical or medication-
related outcomes, including the number of medications,
quality of life, falls, mortality and healthcare utilisation,
was uncertain and difficult to synthesise due to heterogene-
ity in study designs, outcome definitions and analyses, and
inconsistency in reporting of the results.

Other published systematic reviews have explored the
effects of interventions to optimise prescribing on medica-
tion appropriateness. These reviews concluded that opti-
mising prescribing can result in some improvements in
medication appropriateness in the general older popula-
tion, including all settings [26], in nursing homes [25]
and in the community [27]. The current review shows that
there is emerging evidence that optimising prescribing can
also improve medication appropriateness, specifically in
older people living with dementia. The results for clinical
outcomes are consistent with other systematic reviews of
interventions for optimising prescribing in older adults,
which reported conflicting or no evidence of effect of these
interventions on patient outcomes [25, 26].

Patients living with dementia have unique needs in
relation to medication management. Carers have greater
involvement in the management of patients, the progres-
sive nature of dementia results in changes in the goals
of a patient’s care during the course of the disease, and
patients often have multiple comorbid conditions and
tend to be prescribed multiple medications. Interventions
to optimise medication prescribing in older people with
dementia should specifically target these needs and should
also consider the potential barriers to the process [2]. Mul-
tidisciplinary interventions that allow for the consideration
of patients’ values and preferences, as well as the involve-
ment of carers and general practitioners, may produce the
best results [2]. Overall, the findings of this systematic
review suggest that the current literature lacks studies of

A\ Adis

rigorous methodology evaluating interventions to optimise
prescribing in older people with dementia. Although the
results from the studies identified in this review suggest
that these interventions might be effective in reducing
inappropriate prescribing, different measures and tools
were used to measure this outcome, and four of the seven
studies reporting this outcome were nonrandomised tri-
als of generally poor quality. For these reasons, no robust
conclusion could be drawn. For some of the other medi-
cation and patient-related outcomes, there were very few
or underpowered randomised studies, and the overall evi-
dence for these outcomes was weak. With increased efforts
in the development of resources to assist in the process of
optimising prescribing in older dementia patients in recent
years [20, 58], the development of suitable interventions
should be the focus of future research. Moreover, these
interventions should be evaluated in high-quality, well-
designed studies that report on the outcomes relevant to
dementia patients and their carers. Development of core
outcome sets, similar to those recently developed for opti-
mising prescribing in older residential care residents [59],
but specific to older people with dementia, should also be
considered in future research.

To the best of our knowledge, this review is the first to col-
late the evidence for the effectiveness of the interventions to
optimise prescribing specifically in older people with demen-
tia. To identify all potentially relevant studies, a comprehen-
sive search strategy and broad inclusion criteria were used.
As we aimed to collect the evidence for the effectiveness of
those interventions that aim to optimise the whole medication
regimen, we did not expect to detect many randomised studies.
Therefore, all study designs were included in the review and
no study was excluded because of the design or risk of bias.

This review also has limitations. The evaluated interven-
tions varied significantly in type, frequency and duration.
Settings, outcomes measured and follow-up duration of
the studies were also variable. These differences preclude
comparison of the studies, and generalisability of the results
remains uncertain. While all studies included people with
dementia in their study sample, only five were comprised
solely of people with dementia, and none conducted a sub-
group analysis on the intervention effect on people with
dementia. Therefore, results of intervention effects for
people with dementia should be interpreted with caution.
We only included English-language studies, therefore lan-
guage bias may have been introduced. This review included
seven randomised studies with variable quality and the
nonrandomised studies included in the review were gener-
ally judged to be of low quality. These limitations hamper a
robust conclusion on the effectiveness of the interventions
to optimise prescribing in older people with dementia from
the available evidence.
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5 Conclusion

This systematic review collates the evidence for the effec-
tiveness of interventions to optimise prescribing in older
people living with dementia in any setting. Eighteen stud-
ies evaluating eight different types of interventions were
included and the effects of interventions on seven different
outcomes were reviewed. Variability in the evaluated inter-
ventions, the design and quality of the studies, and outcomes
reported made it difficult to draw robust conclusions from
the available evidence. There is emerging evidence support-
ing improvement of medication appropriateness, however
more research using well-designed trials is required to evalu-
ate the impact of these interventions on outcomes relevant
to dementia patients.
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