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Abstract

Background Preventable harm in healthcare is a growing public health challenge. In addition to the economic
costs of safety failures, adverse drug events (ADE) may lead to complication or even death. Multidisciplinary care
team involving a pharmacist appears to be an adequate response to prevention of adverse drug event. This qualita-
tive systematic review aims to identify and describe multidisciplinary planned team-based care involving at least one
pharmacist to limit or prevent adverse drug events in the adult patients.

Methods To determine the type of interprofessional collaboration to prevent adverse drug event in which a pharma-
cist was involved, we conducted a qualitative systematic review of the literature of randomized controlled trials. Two
independent reviewers screened trials in three databases: Medline, Web of Science, ScienceDirect. Prospective studies
of at least three different health professionals’interventions, one of whom was a pharmacist in the last five years were
included. Two reviewers performed data extraction and quality appraisal independently. We used TIDieR checklist

to appraise articles quality.

Results In total 803 citations were retrieved, 34 were analysed and 16 full-text articles were reviewed. Only 3 studies
published an implementation evaluation. More than half of the interventions (62%) targeted elderly patients includ-
ing 6 whom lived in nursing homes. Studies outcomes were heterogeneous, and we did not perform a statistical
analysis of the impact of these interventions. Most teams are composed of a physician/pharmacist/nurse trio (94%;
100%; 88%). Half of the teams were composed of the primary care physician. Other professionals were included such
as physical therapists (25%), social worker (19%), occupational therapists (12%), and community health educator (6%).
Multidisciplinary medication review was the most common intervention and was generally structured in four steps:
data collection and baseline assessment, appraisal report by health professionals, a multidisciplinary medication
review meeting and a patient follow-up.

Conclusions The most common multidisciplinary intervention to prevent ADE in the adult population is the mul-
tidisciplinary drug review meeting at least the physician/pharmacist/nurse trio. Interventions target mostly elderly
people in nursing homes, although complex chronic patients could benefit from this type of assessment.

Trial registration PROSPERO registration: CRD42022334685.
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Background

Adverse drug events (ADE) represent a significant
but mostly preventable clinical and economic burden
[1]. ADE is defined as “any undesired event involving
a drug that may or may not be preventable” [2]. In the
scientific literature, this concept includes several terms:
adverse drug reactions (ADR), drug-related problems
(DRP) and medication errors (ME).

Between 1995 and 2000 in the United States, ADE
related hospitalisation were estimated at between 1.8%
and 7% [3]. In Europe, a systematic review estimated
shows that the frequency of ADE resulting in hospitali-
zations 0.5% to 12.8% [4]. In France, the two national
surveys ENEIS vyielded similar results: almost half of
the adverse events were associated with healthcare
products (48% in 2004 and 58% in 2009). In total, drugs
caused 1.5 to 2.1% of stays. In 2009, half of ADE were
preventable (51.2%) and 54.5% resulted in hospitalisa-
tion [5, 6].

Many studies have shown that ADE causes are mul-
tifactorial. ADE are commonly related to the patient,
its diseases, medication therapy or the care system. The
most common risk factors are polypharmacy and lack
of medication adherence [7—13]. In United States, 53%
to 58% of ADR related hospitalization were due to med-
ication errors [14].

Clinical pharmacy is one of the strategies to improve
quality of medication therapy by optimizing therapeu-
tic choices, dispensing, and administering medications
to the patient. Pharmacists, both in ambulatory care
and in hospital, is one of key strategies known to pre-
vent DRP [15-17]. Their role is to advise healthcare
professionals, educate patients, review the medications
to ensure the quality of medicines provided to patients
[18-20].

The Global patient safety action plan 2021-2030 pub-
lished by the World Health Organization promotes a
safety culture. It aims to eliminate avoidable harm in
health care by optimizing the working environment.
Multidisciplinary and interprofessional approaches
are described as the new radical approaches needed to
improve patient safety [21].

Ruiz-Ramos et al. systematic review and meta-anal-
ysis published in 2021 provides evidence that coop-
eration of pharmacist in a multidisciplinary team
improves patient safety by reducing probability of
readmission and patients’ quality of life while being
cost-effective [22].

So far, there is no systematic review of the literature
describing the whole process such as composition,
health professional interactions, tools, and types of
interventions of each stakeholder.
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Aim

The purpose of this qualitative systematic review was
to identify and describe the planned care provided by
a multidisciplinary team involving at least one phar-
macist that aim to limit or prevent ADE in the adult
patients.

Methods

Definitions

Adverse drug event (ADE) covers several keywords in in
the scientific literature:

Adverse drug reaction (ADR) defined as “a response
to a drug which is noxious and unintended and which
occurs at doses normally used in man for prophy-
laxis, diagnosis, or therapy of disease, or the modifi-
cation of physiological function” [2].

Compared to ADR, an ADE does not prejudge a causal
link with an exposure, in particular to a drug [23].

Drug-related problems (DRP) are defined as “an event
or circumstance involving drug therapy that actu-
ally or potentially interferes with desired health out-
comes” [24].

Medication errors (ME) are defined by The National
Coordinating Council for Medication Error Report-
ing and Prevention as “any error in the process of
ordering or delivering a medication regardless of
whether an injury occurred or the potential for injury
was present” [2].

A medication error or drug-related problem does not
systematically lead to an ADE but increases the risk of
occurrence. Less than 1% results in harm [2].

In the literature, the term multidisciplinary team is
defined as “a group of professionals from two or more
disciplines who work on the same project, independently
or in parallel” [25].

The concept is also found as multidisciplinary collabora-
tion which is a “process of problem-solving, shared respon-
sibility for decision-making and the ability to carry out a
care plan while working towards a common goal” [26, 27].

Protocol and registration

The systematic review was conducted following PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines (Annexure 1). The systematic
review protocol was registered with PROSPERO (Inter-
national Prospective Register of Systematic Reviews)
CRD42022334685 [28].
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Eligibility criteria

Types of studies

A recent systematic review published in 2021 analys-
ing the impact of pharmaceutical care in multidiscipli-
nary teams on health outcomes included randomized
clinical trials published in 2000-2018 [22]. The pur-
pose of our article was to update data. Moreover qual-
ity of publications on health interventions are often
poor [29]. Indeed, we chose to select RCT that are
high-quality articles which must respect reporting
guidelines.

In the last five years the number of studies on mul-
tidisciplinary intervention including a pharmacist has
increased significantly. Therefore, we chose to include
all clinical randomized controlled trials published in
the five past years in English (2017 to March 2022).
Studies were included if the interventions described at
least three health professionals in which a pharmacist
was involved. We have chosen not to include multi-
disciplinary teams providing therapeutic education to
focus on care pathways aimed at preventing or limiting
ADE. Systematic reviews, reviews, protocols and theo-
retical articles were excluded.

Types of participants
Only studies involving adult patients were included,
whether they were hospitalized or not.

Information sources

We searched electronic databases including Medline,
Web of Science and ScienceDirect using Medical Sub-
ject Headings and keywords related to: ADE, pharma-
cist intervention and multidisciplinary teams.

Search

Study selection

Two authors (SZ, HR) performed screening of iden-
tified articles independently. Articles that met the
inclusion criteria were included and reviewed. A third
author (KPM) reviewed the search output and resolved
any disagreements between reviewers.

Data collection process, quality, and risk of bias assessment

Selected citations were uploaded to a Zotero database.
Study data were collected and managed using REDCap
electronic data capture tools [30, 31]. Data of selected
studies were analyzed using TIDIeR checklist (Tem-
plate for Intervention Description and Replication)
[29]. Each item on the assessment is worth one point.
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Studies with a score of less than 9 out of 12 points have
been excluded from the systematic review.

Data items

Data were extracted using selected articles, their proto-
cols and implementation studies, if published. The RED-
Cap form created for data collection was used to extract
information from selected articles. The form had several
components: study caracteristics (population studied,
inclusion and exclusion criteria, outcomes, relevant find-
ings), interventions description and process (number and
type of stakeholders, team coordination, communication
with patients and follow-up) and finally the standardized
tools used for intervention by health professionals. One
form was filled out for each item selected. The results of
the individual article was into an Excel spreadsheet. The
results of all selected articles were summarized in three
different Excel spreadsheets. These different tables are
available in the results section. Missing data were speci-
fied in the tables.

Results

Study selection

A total of 803 articles were retrieved from the 3 bib-
liographic sources. Of this selection, 737 articles were
excluded because the study was not a randomized con-
trolled trial, a pharmacist was not involved, or only 2
health professionals were involved. After removal of the
24 duplicates and 9 protocols, 33 articles were assessed
for eligibility. In the end, 16 articles were selected and
included in the systematic review [32-47]. Figure 1
shows the article selection process.

Study characteristics

Table 1 summarizes the characteristics of the different
multidisciplinary interventions included in the system-
atic review. Of the selected studies, 10 involved elderly
patients, including 6 living in nursing homes [32, 33,
36, 37, 45, 46]. The interventions for adult patients that
did not target the elderly focused on a specific chronic
pathology (diabetes [42, 47], epilepsy [43], dementia [34],
chronic pain treated with opioids [41] or pulmonary
hypertension [38]).

Quality appraisal
All randomised trials scored above 9 out of 12 on the
TIDieR checklist appraisal. One of the items in TIDieR
included implementation studies or evaluation studies
of the intervention. Selected studies adopted different
methods of implementation evaluation.

In two studies, adherence to protocol were provided
by a committee or reviewed by phone calls [36, 46].
Two study organised management group meeting to set
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Identification of studies via databases and registers

Records identified from
databases (n = 803)

v

Records screened
(n=34)

Screening

y

Reports assessed for eligibility
(n=25)

[

Studies included in review
(n =16)

Fig. 1 Article selection process

objectives, monitor progress and facilitate study delivery
and evaluation [36, 46]. GAPCare study use descriptive
statistics to assess key parameters of fidelity [39]. One
study only evaluated number of completed intervention
and deviation from protocol [45]. Three research team
published a process evaluation article [48—50] from three
of the selected interventions [33, 36, 41].

Results of individual studies

Outcomes of selected studies were heterogeneous.
Regarding pharmaceutical criteria, six studies in the
elderly or demented patients (in a nursing home or liv-
ing at home) analysed inappropriate prescriptions rate
using Beers criteria or STOPP/START tool (n=6; 62%)
[32, 33, 36, 37, 44, 46]. Studies in adult patients < 65 years
assessed medication adherence [38, 43] (n=2; 12%) or
treatment satisfaction [41, 47] (n=2; 12%). Roustit et al.
study reported DRP or ME occurrence using NCC MERP
Index for Categorizing Medication Errors tool [38] (n=1;

Records removed before
screening:
Duplicate records removed (n
=24)
Records removed for other
reasons (n =745)
No multidisciplinary
intervention including a
pharmacist

Records excluded
Protocols (n = 9)

Records excluded

No intervention by 3 different
professionals in the intervention
arm (n =8)

Multidisciplinary health
professional education study
(n=1)

6%). Studies in the elderly focused on cognitive and
physical capacities, falls and mortality rate [32, 33, 35,
36]. Clinical endpoints assessed in studies also included
disease balance mostly focusing on one disease [38, 41,
42, 47]. Five interventions evaluated cost-effectiveness
of their model through health resource use and cost (e.g.
hospitalizations type and rate, consultations, medication
cost) [32, 35, 38, 42, 47]. Psychosocial criteria such as
depression [34, 43], anxiety [43], emotional distress [47]
and patient’s or caregivers’ quality of life [34—36, 38, 43,
47] were assessed.

Regarding medication treatments, one study showed
a significant reduction by 20% in inappropriate pre-
scriptions, one study showed improvement of the mean
Appropriate Psychotropic drug use In Dementia index
sum score in the intervention group, and another study
showed a positive effect of the intervention of potentially
inappropriate prescribing resolution [32, 33, 46]. Toivo
et al. study intention-to-treat analysis [37] did not show
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an impact on the use of inappropriate medications (psy-
chotropic, anticholinergic, and serotonergic), but the
per-protocol analysis indicated a trend toward effective-
ness. One study did not show a significant reduction in
the number of chronic potentially inappropriate medi-
cation (PIMs) but was able to show a reduction in their
dose after intervention by 28% [36]. GAIN intervention
showed a 20% reduction in the incidence of grade 3 or
greater chemotherapy-related toxicities [40]. Of the
two studies that assessed patient medication adherence,
Zheng et al. study showed improvement (moderate to
high) to antiepileptic medication adherence [38, 43].

Two studies in diabetic patients, IMPACT interven-
tion and Lu et al. study showed significant improvement
in glycated hemoglobin measurement [42, 47]. Three
studies that compared mortality rates between the two
groups did not show significant improvement after inter-
vention [32, 33, 36]. Two studies showed no impact of
the intervention on the number of falls in the included
elderly [32, 36]. Regarding hospitalizations, Connolly
et al. study proved a 25% reduction in emergency pres-
entation over 9 months after the intervention [45] and
Possin et al. showed a significant reduction in emergency
visits. Strauven et al., the median length of hospital stay
was significantly longer in the control group. Two stud-
ies showed no impact on the number of hospitalizations
after intervention [32, 40]. In terms of patient care path-
ways, two studies showed a significant reduction in emer-
gency department presentations [45] and emergency
department visits [34]. Roustit et al. did not show signifi-
cant difference on clinical outcomes but demonstrated a
cost decreased of drug-related hospitalizations [38]. In
Kari et al,, the incremental cost effectiveness ratio was
valued at — 73 638€/ QALY [35].

Intervention decreased significantly caregiver depres-
sion and burden [34], reduced the number of patients
with severe depression and anxiety [43] and improved
patients evaluation of diabetes-related emotional distress
[47]. Regarding patients’ or caregivers’ quality of life eval-
uation, two studies showed a significant improvement
(34, 43].

Table 2 lists for each stage of the interventions, stake-
holders, their missions, details of team coordination,
communication with the patient modalities and patient’s
follow-up. Intervention steps are sorted in chronologi-
cal order. Information may be incomplete due to a lack of
interventions description in articles.

Half of the intervention teams consisted of a tripartite
team including a physician, a nurse and a pharmacist [32,
33, 35-38, 42, 46] (n=8; 50%).

Physician are included in 15 of selected studies (94%).
In one study, participants were referred by treating pro-
viders but the primary care physician did not provide
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care intervention [34]. In 50% of the studies, the team
is composed of the primary care physician. Five studies
involved specialist doctors: geriatricians [44, 45] (n=2;
12%), psychiatrists [43, 44] (n=2; 12%), emergency
department clinicians [39] (n=1; 6%), epileptologists [43]
(n=1; 6%). Generally, physicians were involved in the
decision making of care plans during multidisciplinary
meetings during which they retain possibility of refusing
proposed modifications. In five studies patient received a
clinical assessment from the physician [39, 40, 42, 43, 47].

Among the 16 studies, the level of training of the
pharmacists was different. Four studies involved a clini-
cal pharmacist [32, 38, 44, 45] (n=4; 25%), three stud-
ies involved a community pharmacist [33, 35, 37] (n=3;
19%), two studies had a hospital pharmacist as part of
the team [39, 42] (n=2; 12%) and seven studies did not
specify the pharmacist’s specialization [34, 40-42, 46]
(n=7; 44%). Three studies involved a “clinically trained”
pharmacists [34, 36, 37] (n=3; 19%). Medication rec-
onciliation was performed by a pharmacist technician
in one [32] and by a pharmacist in two studies [35, 39].
Pharmacists performed a medication assessment to iden-
tify, address and help to resolve potential DRP [44], pro-
posed potential therapeutic alternatives, or adjustment
medication [41]. They use standardised tools such as
STOPP/START tool to review medication in the elderly
patients [32, 33, 36, 46]. When seen in consultation with
the patient (by telephone, home visit or face-to-face),
they identified patient’s needs, knowledge, skills and pro-
vided motivation and education interview [35, 38, 39,
42, 43, 47]. They also helped them with new treatment
plans [42], conceived pharmaceutical plan [32, 39, 40, 42,
45], provided prescription [47], and assessed medication
adherence [36, 38].

Nurses were included in 14 of the 16 selected stud-
ies (88%). One study included “care home staftf” without
specifying its composition [32] and one study did not
include a nurse [39]. Advanced practice nurse [34, 44]
or specialist nurse (gerontology [45], epilepsy [43], dia-
betes educator [47]) took action in five studies (n=5;
31%). They performed clinical assessment [35, 37, 40, 41,
44, 45, 47], medication reconciliation [37, 44], DRP risk
assessment [37], patient education and care coordination
[40, 41, 43, 47]. For example, in Levine’s study, advanced
practice nurse performed an in-home battery of clinical
assessments designed to gain deeper clinical understand-
ing of dementia, depression, and delirium-related symp-
toms, as well as to guide clinical triggers for referral to
other members of the team [44].

Other health professionals were involved: social work-
ers [34, 40, 44] (n=3; 19%), community health educator
[44] (n=1; 6%), physical therapists [39-41, 44] (n=4;
25%), and occupational therapists [40, 44] (n=2; 12%).



Page 10 of 24

(2023) 23:927

Zaij et al. BMC Health Services Research

Buiyoeod auoyd |enplaipul
SHIM 71|

uonuoAIL1Ul Jo)je

s|je> auoyd jeuonippy

s|euolssajoid aledyijeay Yim

su0JIssas dnolb Apjeam 7|

UOISSoS | 908)-01-908

uoleulojul oN

SUOISSOS ¢ 908J-01-908

uepisAyd aied Aiewlld
151|e1Dads [eiolAeYyDg

Bulloaw 9de-01-9084 Jabeuew 3sed 3SINN

syuaned yum
SU0Issas dnoub Appeam 7|

151|e1Dads [eioineyaq
Jabeuew 3sed 3SINN

1sidesayy [eaisAyd

Jsibewdieyd

Apnis ay uo
$1012611S9AUI [EDIUID YUM U}
-e]NsuU0d auoyda|al Apjeemig

1sijedads [eloireyaq Jo
Jabeuew ased asINN
(S)2sINU I0JUSS

Jauonoeld elauan
1speulleyq

151|e1ads asinu ABojojuoian
ueldLelab Apnig

SI9AIBIED pUP $3SINU 104
]

(Bunaaw 1ad paispis

-U0D SIUDPISaI 9 ‘Yauow 1ad |) 3sINU J01U3s A1

yoeanno
Juaned pue UONRINSUOD ddd 'S

ao1oeid

JUswiaAOW pajdepe pue
Buiutes sjjys buidod uted paseq
-AdeJay |eloineyaqg aAIUDOD) Y
(uonusAlaUl UBW

-9A0W pardepe ay) 4oy ode|d ul
1nd aq 03 suoneidepe Ajnuspl
‘s;eob Ananoe |edisAyd 195 ¢
(suonedipsw

sidonoyaAsd jo syuawisn(pe
13430 J0 sploido 0} SaAljeulale
[ennu1od) MalAa1 UOeIIP3IA T

(A131xue ‘uoissaudap ‘bul
-uolduny 10edwi ‘UoeqIadeXD
uted Jo sasned) uted jo uone

-NjeAS 33eIUl SAISUDYIdWOD) °| [1+] (220?) ‘e 12 Jegaq

MIIADI
uejd a1ed pue uofedIpaw
:sBuleaw Aseurddsipniy ¢
SIanIbaled pue

$3sINU 10} Buyoeod [edjuld 7
(ueyd a1 A1j1oe4 PUR SPI3U Bul

SYUoW 6 puUe 21037 SYIUOW 6 uonpwLIojul ON sBURdaW INOY-auo € 1sIjedads asinu ABOjOIUOISD)  -AJ1IUSPI) JUSUISSSSE Jul|aseq *| [S¥] (8107) ‘| 32 Ajjouuod
aAneIURSaIdal ESTIN juedpnied
siy/Jay Jo wueddpied ayi yim 1sPpeulleyq yoea Joj ue|d uopesyipow
uejd ay3 Jo uonepljeA (wuoy saded) yeis [eauip uepIsAyd USRI} B JO UOIRID) 7
uojen|eA
3J1] JO AN[eND JUSWISSISSE 3OUD
Eile) -I3ype pue MajAal uoedipaul
1514 J9)4e SYIUOW 4 JISIA PUODSS auwloy buisinu ul HSIA 3sil4 wiloj Jaded pue d1u0103[3 1sipewieyd pasnooy-buigudsaldag ‘| [9€] (1207) ‘e 1@ nesieD)
dn-mojjojjuanied jusned Yim uoneduNWwWod) uoneUIPI00d Wed) 1apjoyayers uoInUBAIBUI 3Y) Jo sabeys (494) (1e9K) J0Yy3ne 35414

ssoo0ud pue COEQ_\_Umw_U SUONU=AIoIU| EZ 9lqel



Page 11 of 24

(2023) 23:927

Zaij et al. BMC Health Services Research

ueld
21ed 91 $SNdSIP 01 Juaied sy
10PJUOD Js1DeWIRYd JO 3SINN

1ISIA SWOH

1ISIA SWOH

SIedk 7

uon
-P1|NSUOD 9DB}-01-908) UIW 07

uon
-B]NSUOD 928}-01-308) UIW 07

dn-moj|04 ON 908}-0}-9084

syuow 7| UOIDUWLIOJU] ON

Bulloaw 9de-01-9084
110dal USNAA

110daJ U9
aJ/euUUONSaND-|3S

dDd O3 paxej pue

ulea) Juswiean g3 pue jued
-D13ed yoes 03 uosiad ul pue
Bunum ur uejd uondy

dDd O} paxe} pue ‘wieal
a3 ‘quedpied 01 podas UsnM

1speweyd Ayu

-NUIWOD PUE JJe1S SWOoY a1ed O}
P31e2]UNWWIOD S|1R1IDP UM
‘syuow g Jaye pajeadal (bul
-199W Jad palapISuod s1uapIsal
G1) Bunesw Y 7 95e4-03-9284

3SINN
1sPeulleyd
ueIsAyd

3sINN

1sioeulieyq
1uaney

151desayy [ed1sAyd

isidewdieyd

uepuIp a3

JJe1s sawoy aled)
UeIIUYD3] ISRy
1speweyd [eaulD
Jauonnoeid [essusn

Jsipewlleyd esuld

uepiuyoal isideudieyd

ue|d a1ed> uon

-Ba1D 'saNss| pale|al Yyijeay pue
d4Q INoge uoissnosip :bunaaw
weay jeuolssajoidiaiul

MIIA3) Y)[BSH '€

SUOIePURWWODaI ‘MaIASI
uoledIpawl ‘uoneldDUod
!M3IASJ UOIeDIpaW [esIulD) 7

uonen|eAs a21ed-J|oS |

uejd pue JusWSSasse st |[e4 '€
ue|d palejaJ-uonedipaul
‘M3IAISIUI [eUONPAIIOW ‘UOI
-BJ|I2U0D3J {UOISSIS JUWabe
-uew AdeJayl uonedIpa ¢

JUsuIssasse [eoiul| ) |

M3IAB)
uoledipaw AseulididsIpRiniA ‘g

ue|d ased
|eoianadeweyd uoneledaid ¢

(uonoeXa e3epP) UOH
-ejedald MalAJ UOEDIPSIA “|

[S€1 (1207) ‘[e 1o Ley

[6€] (02072) "2 32 Blagp|0D

[z€] (0207) "o 12 ybnoiogsaQ

dn-mojjojuaned juaned yum uonedlUNWWOD

uoneuIpI00d weaj

1zployaels

uonUaAISIUI BY) JO sabels

(494) (4e9K) J0yane 15114

(panunuod) g ajqey



Page 12 of 24

(2023) 23:927

Zaij et al. BMC Health Services Research

10PIUOD auoyd pue SIanaT
10PIUOD dUOYda[a) pue SWOY-U|

s|jed
suoyd 7 pue ssIA SWOY-Ul 4

SUSIA SWOY-Ul 0 O} ¥

auoydals Ag Jo
9DBJ-0)-908) SUOISSIS A|YoaM 9

1uaied ay1 yum
1DPJUOD 103lIp ON

9sINuU 221oeid
pasueApe a3 AQ [|BD Ajyluowl
syluow 7|

S1ORPIUOD WCOLQW
-[91 8 pue (Buimoyjoy y | pue
111341 Y 7) SUSIA WY ¢

10382NP3J Y1jeaH Ayunuwiwod

uepnalg

151desayy [ed1sAyd

1sidesays jeuonedndoQ

JOMIOM [BIDOS [BDIUID PISUIIT

asinu 2213oeid padueape
1SH1RIYDASY
U=RIEIED)

1spewleyd [esiuld

Ajlenuue sawip
92.y1 sPunLaW UosIad-ul ‘uon

-E2IUNWWOD D1UOA1O9|9 \A_v_mw>> sinu aonesd paoueApY

y3eay Jo siueu
-lWI213p [BID0S BUISSAIPPY */

JUsWUSSasse uoninnN ‘9

welbosd a5
-19x3 06BIO USALIP-|020)01d 'S

UOIUSAIRIUI
(3d0D) SIUBWUOIIAUT I3y} Ul
2IUSWID(Q YIM SUOSIDd 10} 218D
UALIP-|020301d PAYIPON

swoldwiAs aAissaidap jued
-yiubis yum syuained o3 (1Sd)
Adesay] Buiajos wa|qold ‘€

19113| paxej el siapiroid

24eD [BNSN 01 PPIeMIO) 3] O}
SUOIEPUSILLODAI JO UOISIDIP
IMIIASI

UoedIPaW dAISUSYIdUIOD Y}
USI|QRIS2 03 22URIJUOD) €

ddd

|enuaiod anjosai buidiay pue
‘Buissaippe BulApuapl
JUSWISSISSEe UONRDIPIN 7

(Uolssaidap pue Jusw
-lledwl 9AIMUBOD UO PasND0J)
UO[Bl[12U0d3l

UOMIPDIPaW PUB SIUBUISSISSE
[BDIUlD dAISUSYIdWOD) *|

[¥] (1207) ‘P 12 BUIAS

dn-mojjojuaned juaned yum uonedlUNWWOD

uoI}RUIPI00D Wed) 1apjoyaelis

uonUaAISIUI BY) JO sabels

(494) (4e9K) J0yane 15114

(panunuod) g ajqey



Page 13 of 24

(2023) 23:927

Zaij et al. BMC Health Services Research

Syuow g| pue
CL9'¢ 'suljeseq 1y

SYuow 7| pue 9 ‘auljaseq e
A3nIns pue JojebiAeU WP}
2182 9Y3 Aq s|jed auoyd Ajyauop

YIUOW U319 [UN Yluow
P 9DUO PUB €7 SYIUOW SY39M ¢
AISAS "LIUOW 15| 393M B 92UO
‘9B1eYDSIP IR YoM |

syiuow 9 KIaA9 92U0
1Se9| 18 UOISS9S 908)-01-9084

Buibessaul 21n9s pue
2uoyda|a} BIA UOIIR}NSUOD

sianibaled pue

Juaied Y1m UoIIeNSuUod 10311

s||e2> auoyd

(1eUD3M) Wiioy
-1e|d eIPAW [B120S PISLA-GIM

usned yoes Joj suoiey
-|nsuod Adewieyd a5e4-01-9e4

UOISSNOSIP DAI1RIOCR||0D)

wloy 1odal pazipiepuels

9sINu 22noeid
Pa2UBAPE Y1IM UOISSNISI

Jo1eDIARU RS
91ED YUM UOI1e}NSUOD 103l1J

3|IWISOBY INDSS BIA
siapiroid Buiquasald 10eIU0D)

(1eyD3M) Wiioy
-1e|d BIPAW [BID0S PISEG-GRA

3SINN
1sPeulleyd
ueIsAyd

1sioeulIeyd

1sioeulieyq

19IOM [BIDOS
3sinu as10eid padURAPY
Jojebireu Wes) a1ed

101e61ARU WIRS) 2leD)

uepIsAyd
1sPpeulleyd
3SINN
1speulleyd
ueIsAyd

SUOIIEPUSILIOD3)
sspeuiieyd Jo Uoissndsig 7

uonednpa buipiroid

‘S||14S pue aBbpajmous| ‘spasu
sausiied Buikynuapt ‘mainal
UoNeIIPaW :M3IAIDIUI JUBIIE] *|

(s19A163182 pue siapiroid 03
J01e61ARU WED) 318D Y3 AQ
PUSS SUOIPPUSUIWIODRI) JUSW
-[|0JUS 1B MDIADI UOIRDIPSIN "€

uolsiniadns pue

MB3IABI 358D YoM T
UOIIEINPS PazIpJepuels pue
uoddns pazijeuosiad buipiroid
‘swia|qoid Joy BuIUSR.IDS *|

sue|d uaw

-183J1 MaU JO 1uswWIsN(pe pue
‘9ouepInb ‘uone}NSUOd UoI}
-edIpaul [e)dsoy-Jo-InQ ¢
JuswWiean pue

'UOI1eN|eAS UOIIBDIPaU ‘UOIIE)
-|nsuod Adewleyd jeudsoy-u| “|

(s|eada4a1 Kyeidads [euonippe
"UOII_UIPIO0D 218D ‘U01IeINP3

[8€] (0207) " 39 1snoy

[7€] (6107) ‘e 33 uIssod

[ev] (1202) 1212 M7

uonLWIOjUl ON uonbLULIoJUl ON Jauonnoeid asinN 1uaned) 1oddns [euonippy °¢
1spewleyd
1sjuonINu
1s1desayy uonedndo/jedisAyd
19%I0M [e120S s|es1aj21 aendoidde pue ueid
Jauonoeld 3SINU UOIUSAISIUL :MIIASI JUSLUSSISSe
uonpwIojUl ON uonbULIojUl ON 15160]00UQ ouenab Aeundpsipniniy g
snyels
|ea160joydAsd pue ‘uoniubod
‘Lioddns [epos ‘AoewueydAjod
151 P31INJ0 ISASYDIYM wea) Yydleasal  ‘sniels [euoiinu ‘Alpigqiouwod
‘UolIenul J3}4e SYIUOW g JO Uof uepIsAyd ‘uonduny jedisAyd uolenieas
-3|dwod Adesayiowayd [nun uonpwIojul ON uonbLLIoJUl ON Juaned JUSWISSISSe D11eLRD) *| [ov] (1202) 1e1R 1
dn-mojjojuaneqd jusned Yim uonediunwwo) uoIeUIPI00d Wes) 1apjoyaxers UOIUBAIS)UI 3Y] JO sabers (J4) (1e9K) J0Y1ne 35414

(panunuod) g ajqey



Page 14 of 24

(2023) 23:927

Zaij et al. BMC Health Services Research

SYIUOW 7 pue 7| ‘auljaseg

SyIuOW G|

1s1oeweyd [eo1uUld 3yl Aq
s||e> auoyd 10 S)ISIA 9DeJ-01-38)

'SUIUOW § 10§ SY23M 9 03 7 A19A]

juaned Jo/pue sasinu [edN
-deld BupdRIUOD SYUoW € pue
MB3IAJIR1Ul JUBIIed [BDIUID

1ISIA SWOH

dD 10 3SINU Y3 WOl ¥Deqpasy
PaAI2D31 A|iwie) pue Juaiied
uoledidinied 1uspisal ON

UlW 0§—0¢ UOISSS 90e)-01-90e

UIW 0E-0C UOISS3S 908}-01-208

UIW 0E-0C UOISS3S 908}-01-208

uonpbuwojul oN

uepIsAyd

Bullosw 9de-01-9084 1spewleyd AHUnwwod

uonbuiojul oN Hm_um(c\_mr_o_ @CZ@C_U\_OOU

3sINU 218D dWoY
ueldIsAyd aled awloy buipes)

Bullesaw ade-01-908) Y ¢ 1s1peweyd Bulreulpiood)

3sInu aY3 Ag paJaAllap

sue|dIsAyd 01 1iodas UsnLA 1spewleyd Aunwiwod)

osJnu |esdnoeld

SYIUOW { AI9A
BulesW 90.j-01-228) UIW 07

(rlog
yiuow pue auljased) sbunaaw

©08J-01-908) SINOY-OM] ¢ 351nu

1s1peWIRYY

sdoysyiom ade-01-20e- (d9) Jauonnoeid [eiauan

uepnalqg

Jolednps osinu se1agelq

1spewleyd [esiuld

UoHDULIOJUI ON uepIsAyq

MBIIAS] UOIIRDIPI DAL}
-2J0QE||0D 1S9DUDIYUOD-ISED °§

punssw abe
-111 BULINP PapIDap M3l UON
-eDIpaWl dAIsUsya1dwod e §|

dd@ uedyiubis Ajesiuld yum
sjuaned Joj SUOde uo Uols
-129p :sbupssw abey] ¢

MmalAa1 uondudsaldg

1593 [eDJUI|D “IUSW

-S5SSR YSI g4 UOIIR}IDU0DI
UONBDIPaW IUSWISSISSE XSIY “|

(uoneoidde gem yum
MB3IAS] UOIIRDIPILL) S9DUD
-19ju02 9sed Aseul|didsIpIRU] '€

(sbrup bunamo

-pidi| pue syuessaidapiiue jo
95N 33 JO UOISSNISIP) sHul
192w Aleul|didsipiaiul [e207 T
(sdoysyiom pue bujuied)-a)
wesboid Bululel pspus|g ‘|
JusW

-abeurw 1yblam ‘'sadj0yd pooy
Ayyjeay ‘BupuNod a1eIpAYyogsed
:sapnpdul buljjasunod Aieaiqg

sbuj
-U9a12s 949 pue 100 JIseq pue
Bul|[asunod a1e3-J|9s ¢

uondinsaid

Buiysiuing ‘Wiyioble (NI
Buisn uonesipaw Buiziwndo
'eST1Id3YvD Buibeueyy ¢
SUONEedIPAW

Buiguosald ‘A11anss sa1agelp Jo
JUSWISSaSSE ‘sIsoubelp 1ualed |

[£€] (6100) e 19 onIOL

[€€] (6107) ‘e 32 UsANeNIS

[/¥] (8107) e 12 meiS

dn-mojjo} Juanyed

juaned Yyum uonedIUNWWO)

uoI}RUIPI00D Wed) 1apjoyaelis

uonUaAISIUI BY) JO sabels

(494) (4e9K) J0yane 15114

(panunuod) g ajqey



Page 15 of 24

(2023) 23:927

Zaij et al. BMC Health Services Research

1uawiedap Aouabiswa :g7 ‘uel

1sAyd a1e5> A1ewind :dDd ‘(uonezijewloN as0on|9 Joj Juswisnipe uinsu| paseq-woldwis INDIS 4

sbnup jo buiyoums pue

sanbiuyda} uoneasiuiWpe Bnap ul deT ‘ebpajmous Bnup Ut ydeT ‘uonelu ulnsul ‘AoewleydAjod ‘Adessyy umo sjusiied ul uswsamodwy ‘Adesayy Bnap 03 duelsisay ‘Wia|qoid 3duIRYPY ‘BulIo}UOW J3SOD [STTIdTHYD o

(stpuowi 71
10§) S|BAISIUI SUIUOWI € ‘SHOIM 4

suuaned Jo 9duasaid ul bupaaw Jeak e adim|

(1eYyD9p) Wiioy
-1e|d eIpaW [e120S PISEA-GIM

90kJ-0}-90e

ApPNis ay3 Ul paAjoAU
Aj3D211p 10U 219Mm syuedidiied

UoHDULIOJUI ON

punssw 90kJ-0)-90e

1U3ed
1speweyd

asinu sijerdads Asda|ids
1511SBIYDAS]
151b0j01da)1d]

9sInu 1sijeidads Asdajid3

1spewleyd F
1sLaeIyoAsd F
15160j01d3|1d3

dnolb
uoledNpa AseulididsIpRINA g

uonewlojul [euon
-eoNPa [UONRYNSUOD dUIUQ T

9>8SVININ JO 91005 +

LEXIVE O

21025 3Y31 10 9| Z |Jg JO 21005 F
(uoissaidap pue ‘s||s
Juswabeuew-}|as pue abpa
-|mou Asdajida Jo uoiien|ead)
JUlD Asdajida ur malaIRIu] |

syuow 7| pue
9 1e ssa20.d ay3 uo sbuj
-199W UoleN|eA] "¢

(swoidwiAs duelyd

-Asdounau pue asn sbnip oidon
-0y2Asd sndoJ) syauow g| pue
-9 -0 18 M3IARJ UONEDIPAW
Aseuyididsipiinwi Jo 1oNpuo) ¢

[e¥] (6107) 1838 Busyz

3SINN

1seulleyq uoleledald malnal
SLIuowW g| pue 7| ‘9 ‘aujjeseg uepIsAyg uoledIpaW O3 uoledNP3 L [9] (8L07) e 38 42dS 42 uep
dn-mojjojuaned juaned Yim uonedIUNWWO) uoIjeUIPI00d Wesd] 1apjoyayeis UOIUBAISUI 3Y) jo sabers (424) (1eaK) Joyne 3414

(PanunUOd) Z 3jqey



Zaij et al. BMC Health Services Research (2023) 23:927

In the Care Ecosytem intervention, community health
worker connected the different health care professionals
with each other and with the patient under nurse super-
vision [34]. In Possin et al. study, community health edu-
cator was a pivotal person who provided a link between
the patient or caregiver and specialized health profes-
sionals [34].

Interventions typically involved several steps (Fig. 2).
The first is to collect clinical, biological, pharmaceutical,
or social data relevant to the analysis. Most of the time,
this research was done by the nurse, pharmacist, or a
community health educator. Assessment questionnaires
were filled in either by the health professional or by the
patient himself. For example, in GAIN intervention,
patient and health professionals complete an in-depth
geriatric assessment. Patient portion included self-
reported measures of (psychological state, social activity/
support) and health care professional portion consisted
of clinical assessment such as Karnofsky and Fulmer
SPICES assessment [40].

Following data collection, the health professionals in
their field of expertise prepare a detailed analysis report.
Their analysis used standardized tools, the list of which
is detailed (Table 3). These expert reports were either
in the form of paper reports [32, 35-39] or electronic
reports [36]. The purpose of this step was to develop a
baseline assessment, to screen for problems, to identify
the patient’s needs, drug-related risks and to propose
solutions.

The third step was a multidisciplinary meeting bring-
ing together all health professionals included. Ten studies
performed a multidisciplinary medication review (n=10;
62%) [32-37, 40, 44—46]. Together, health profession-
als reviewed patients’ medication plan considering their
previous evaluation. Medication review helped them to

¢ Stakeholders : nurse,
pharmacist, community health
educator

*Tools : medication
reconciliation, assessment
questionnaire

¢ Data collected : clinical,
pharmaceutical, biological,
psychosocial

¢ Written report of the
consultation by each health
professional involved

¢ Assessment including
identified risks and care
proposals

Fig. 2 Interventions process
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identify inappropriate medications, reduce the number of
medication errors, and increase frequency of monitoring.
Multidisciplinary team decided on a care plan, a person-
alized medication plan and recommended a consultation
with a health professional if necessary. For example, if
pain was identified a supportive care/pain management
referral was proposed [40]. In Levine’s study, problem-
solving therapy by a social worker in consultation or by
teleconsultation was offered if significant depressive
symptoms were detected during the clinical assessment
at home by an advanced practice nurse [44]. After multi-
disciplinary meetings a feedback was given by the general
practitioner or nurse in two studies to the patients or car-
egivers [33, 35].

Communication between health professionals took
place mainly during interprofessional meetings. Meet-
ings were held face-to-face, and duration and frequency
were not always mentioned. The intervention lasted
one hour [45] to two hours [32, 33, 37]. These meet-
ings were weekly [45], quarterly [44], four-monthly [33],
six-monthly [32] or annually [43]. Three studies did not
report multidisciplinary meetings [39, 47, 48]. In GAP-
Care study, healthcare professionals shared information
with each other in writing [39]. When the primary care
team was not included in the multidisciplinary meet-
ing, a report was sent to them [32, 37, 39]. In Lu et al.
study, care team used WeChat app to treat and monitor
patient’s medications [42].

Communication with patient took place mainly
through consultations in 11 studies. Of these, six were
performed by the nurse [34, 35, 37, 41, 47, 48], seven
by the pharmacist [35, 36, 38, 39, 42, 43, 47]. In Lev-
ine’s study, pharmacist had no direct contact with the
patient. In two studies, patients were contacted by the
pharmacist by phone or via an app [34, 42]. Patients

¢ Face-to-face meeting with
all health professionals

* Analysis of collected data
and care proposals

*Development of
pharmaceutical and
medical care plan

/_m

» Checking the application
of previously adopted
measures

e Evaluation of post-
intervention clinical-
biological outcomes
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Table 3 Standardized tools used in selected interventions
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Evaluation Tool used Study
Pharmaceutical analysis Systematic Tool to Reduce Inappropriate Prescribing Van Der Spek et al. (2018) [46]
(STRIP)
STOPP/START tool Desborough et al. (2020) [32]; Strauven et al. (2019) [33];

SFINX (electronic drug-drug interaction screening data

base)

Appropriate Psychotropic drug use in dementia index
Medication appropriateness Index (MAI)

Beers criteria (2015)

Medication adherence Morisky Medication Adherence Scale -8

Treatment satisfaction Diabete Treatment Satisfaction Questionnaire (DTSQ)
Treatment Satisfaction with Medicines Questionnaires
(SATMED-Q)

DRP assessment risk Drug Related Problem Risk Assessment TOOL (DRP-RAT)

Cancer and Aging Research Group (CARG) chemotherapy

toxicity risk score,
DRP classification Basger et al. DRP classification

NCC MERP Index for Categorizing Medication Errors

PCNE DRP classification V6.2

SFPC Pharmacist Intervention classification
Cancer Institute Common Terminology Criteria for Adverse

Events (version 4.0)

DRP assessment of severity  Common Terminology Criteria for Adverse Events (CTCAE)

v5.0

IHI Global Trigger Tool for measuring Adverse Events
UKU Udvalg fo kliniske undersogleser side effect rating

scale
DRP assessment of causality CH E2A guidelines
Quality of life EQ5D 5L
QUALIDEM
Short Form 36 Health Survey
Quality of life in Epilepsy 31

Quiality of Life Alzheimer’s Disease Scale
Depression, anxiety, Patient Health Questionnaire PHQ9 depression measure

emotional burden and

) Beck Depression Inventory
sleep quality

Beck Anxiety Inventory

GRID Hamilton Rating Scale (GRID-HAMD)

Center for Epidemiologic Studies—Depression scale
Geriatric Depression Scale-15 (GDS 15
Nijmegen Observer-Rated Depression scale (NORD)
Minimum Data Set Depression Rating Scale (MDS-DRS)

Zarit Burden Interview
Caregiver Strain Index

Problem Areas in Diabetes Questionnaire (PAID)

Pittsburgh Sleep Quality Index

Literacy assessment Rapid Assessment of Adult Literacy

Cateau et al. (2021) [36]; Van Der Spek et al. (2018) [46]
Toivo et al. (2019) [37]; Kari et al. (2021) [35]

Van Der Spek et al. (2018) [46]
Van Der Spek et al. (2018) [46]

Levine et al. (2021) [44]; Strauven et al. (2019) [33]; Toivo et al.
(2019) [37]; Goldberg et al. (2020) [39]

Zheng et al. (2019) [43]; Kari et al. (2021) [35]; Roustit et al.
(2020) [38]

Siaw et al. (2018) [47]
Roustit et al. (2020) [38]

Toivo et al. (2019) [37]
Lietal. (2021) [40]

Strauven et al. (2019) [33]
Roustit et al. (2020) [38]
Strauven et al. (2019) [33]
Roustit et al. (2020) [38]
Lietal. (2021) [40]

Cateau et al. (2021) [36]

Roustit et al. (2020) [38]
Van Der Spek et al. (2018) [46]

Cateau et al. (2021) [36]
Cateau et al. (2021) [36]; DeBar et al. (2022) [41]
Van Der Spek et al. (2018) [46]
Kari et al. (2021) [35]; Roustit et al. (2020) [38]
Zheng et al. (2019) [43]
Levine et al. (2021) [44]; Possin et al. (2019) [34]
2021) [44]; Possin et al. (2019) [34]
2019) [43]
2019) [43]
2021) [44]
Levine et al. (2021) [44]
Possin et al. (2019) [34]; Toivo et al. (2019) [37]
l.
l.
)
)

Levine et al.
Zheng et al.
Zheng et al.
Levine et al.

Van Der Spek et al. (2018) [4 ]

Van Der Spek et al. (2018) [4

Possin et al. (2019) [34]

Possin et al. (2019) [34]

Siaw et al. (2018) [47]

Levine et al. (2021) [44]; Possin et al. (2019) [34]
Possin et al. (2019) [34]
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Evaluation

Tool used

Study

Social assessment

Daily activities
Disability

Pain assessment

Clinical tools

Cognitive assessment

Functional assessment

Alcohol abuse detection

Medical Outcomes Study Social Support Survey Instru-
ment

Medical Outcomes Study Social Activity Limitation
Measure

Seeman and Berkman Social Ties

Revised Index of Social Engagement (RISE)
WHO Disability Assessment Schedule
Instrumental Activities of Daily Living (IADL)
Barthel Index for Activities of Daily Living (ADL)

Minimum Data Set Resident Assessment Instrument
(MDS-RAI)

Roland Morris Questionnaire

PEG-3 Item Pain Scale

Pain assessment in Advance Dementia Tool
Incontinence Impact Questionnaire
Urogenital Distress Inventory

Urinary Distress Inventory (UDI-6)

Mini Nutritional Assessment

Fulmer SPICES tool

Edmonton Symptom Assessment Scale (ESAS)
CDC's STEADI Instrument

Orthostatic hypotension test

Neuropsychiatric Inventory (NPI-Q) and Nursing Home
version

Montreal Cognitive Assessment (moca)

Six Item Screener

Blessed Orientation Memory Concentration test (BOMC)
Karnosfsky Performance Status

Mini Mental State Examination (MMSE)
Severe Impairment Battery-8
Cohen-Mansfield Agitation Inventory (CMAI)
3D Confusion Assessment Method (CAM)
Global Deterioration Scale (GDS)

Short Performance Physical Battery (SPPB)
Functional Assessment Staging Tool (FAST)
Timed up and Go test

Five-times-sit-to-stand test
CAGE Substance Abuse Screening Tool

Alcohol Use Disorder Identification Test version C (AUDIT-
@)

Li etal. (2021) [40]
Li etal. (2021) [40]

Lietal. (2021) [40]

Van Der Spek et al. (2018) [46]
Levine et al. (2021) [44]
Lietal. (2021) [40]

Goldberg et al. (2020) [39]
Van Der Spek et al. (2018) [46]

DeBar et al. (2022) [41
DeBar et al. (2022) [41
Possin et al. (2019) [34]
Levine et al. (2021) [44]
Levine et al. (2021) [44]
Toivo et al. (2019) [37]
Levine et al. (2021) [44]; Toivo et al. (2019) [37]
Lietal. (2021) [40]

Possin et al. (2019) [34]

Goldberg et al. (2020) [39]

Toivo et al. (2019) [37]

Possin et al. (2019) [34]; Cateau et al. (2021) [36]; Van Der
Spek et al. (2018) [46]

Levine et al. (2021) [44]; Possin et al. (2019) [34]
Goldberg et al. (2020) [39]
Lietal. (2021) [40]

Lietal. (2021) [40]

Toivo et al. (2019) [37]
Van Der Spek et al. (2018) [46]
Van Der Spek et al. (2018) [46]
Levine et al. (2021) [44]
Van Der Spek et al. (2018) [46
Kari et al. (2021) [35]

Possin et al. (2019) [34]

Levine et al. (2021) [44]; Li et al. (2021) [40]; Goldberg et al.
(2020) [39]

Toivo et al. (2019) [37]
Levine et al. (2021) [44]
Toivo et al. (2019) [37]

]

could use WeChat for medication consultation, and
pharmacists could reply. It was also used to follow the
patients regularly to collect information on the treat-
ment effects or adverse events. For 3 studies no infor-
mation was found on the communication with the
patient [32, 40, 45].

A follow-up in consultation or by phone was organ-
ized to evaluate the implementation of the decided
modifications and to follow the clinical evolution of the
patient. Only one study did not follow up the included
patients [39]. Patients were followed up between 12 and

24 months. This follow-up was organized in person or by
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phone with the nurse [44], pharmacist [47] or community
health educator [34].

Table 3 classifies tools used according to assessed out-
come. Thirteen articles used standardised tools to assess
patients’ treatment-related aspects (satisfaction, compli-
ance, risk of DRP, severity and causality, drug interaction,
appropriateness), clinical aspects (disability, physical abil-
ities) quality of life, social skills (literacy, social appraisal)
and psychological aspects (depression, anxiety, emotional
burden, sleep quality, pain) [33-41, 43, 44, 46, 47]. To
analyse prescriptions, the pharmacist could use different
tools such as STOPP/START criteria for potentially inap-
propriate prescribing for older people [51], drug-drug
interaction database SFINX [52], Medication Appropri-
ateness Index [53], Systematic Tool to Reduce Inappro-
priate Prescribing STRIP [54] or Beers criteria [55]. To
assess DRP risk, pharmacist or nurse used Drug Related
Problem Risk Assessment tool [56] or Cancer and Aging
Research Group chemotherapy toxicity risk score [57].
The Morisky score was the only medication adherence
assessment score used in the studies [35, 38, 43]. Two
studies assessed patients’ satisfaction with treatment
[38, 47]. Pharmacists used different DRP classifications
including PCNE DRP classification V6.2 and NCC MERP
Index for Categorizing Medication Errors [33, 38, 40].
To assess quality of life, some tools were filled in either
by the patient himself or other professionals. We found
thirteen different tools used to assess depression, anxi-
ety, burden, or sleep disorder including Patient Health
Questionnaire PHQ9 depression measure [58] and GRID
Hamilton Rating Scale [59].

Discussion

In this qualitative systematic review, 16 studies that
established a multidisciplinary intervention involving a
pharmacist in adult patients were identified. Multidisci-
plinary medication review meetings were the most com-
mon clinical pathway involving a pharmacist found in
this study and could represent a gold standard interven-
tion to prevent ADE. Medication review is a structured
evaluation of a patient medicines aiming to optimize
prescriptions and improving health outcomes. In this
care practice, decisions are shared between profession-
als regarding a goal to be achieved. A systematic review
proved that medication review and reconciliation with
cooperation between pharmacist and general practi-
tioner decreased significantly number of DRP, improved
prescribing of medication, improved quality of life
scores, improved medication appropriateness index
scores, increased compliance and patient knowledge,
and improved clinical values [60]. These results were also
confirmed by a recently published literature review which
found that multidisciplinary intervention including
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pharmaceutical services (medication reconciliation and
review) significantly increased patients’ quality of life
(OR 0,58, 95% CI 0,47-0,69) and reduced the probability
of readmission by 32% [22].

Multidisciplinary medication review was generally
structured in four steps: baseline assessment including
clinical, pharmaceutical, biological, and psychosocial
relevant data collection, preparation of a detailed analy-
sis report by health professionals in their field of exper-
tise, a multidisciplinary medication review meeting and a
patient follow-up. There was no list of standardised med-
ication review activities published but the different stages
of the process we found were consistent with activities
found in an international policy review published in 2020
that compared medication review of 6 countries [61]. In
this review, comprehensive patient interview and inter-
professional collaboration, found in our process, were
judged clinically important.

The presence of a leader who promoted the implemen-
tation of the intervention interdisciplinary, face-to-face
approaches and positive attitude by general practition-
ers were acknowledged as a facilitator [33]. Intervention
required healthcare professionals involvement and active
role, a reinforced interprofessional collaboration with
information sharing [35].

Our study showed that most teams were composed of
a physician/pharmacist/nurse trio (94%; 100%; 88%). This
results concords with a recent systematic reviewed that
selected 29 studies from 2000 to 2018 in which multi-
disciplinary teams included pharmacists (n=29;100%),
physicians (n=27; 93%) nurses (n=15; 52%). The com-
position of the team is changing, and the pharmacist/
doctor duo that used to be most common now includes a
nurse almost systematically. Moreover, in this systematic
review other professionals were included such as psy-
chologists (n=3; 10%) and occupational therapists (n=2;
7%). Our results showed the presence of social workers
(n=3; 19%) and community health educator (n=1; 6%),
physical therapists (n=4; 25%), occupational therapists
(n=2; 12%). Highly specialised teams associating tripar-
tite team to social worker and/or specialist professionals
or/and physiotherapists are beginning to emerge.

Pharmacists mostly performed deprescription inter-
vention [36] and medication review based on clinical
practices guidelines to prevent and limit two of the main
causes of ADE in older people: polypharmacy and inap-
propriate prescribing [32, 33, 36, 37, 39, 44, 46]. Indeed,
elderly people (>65 years) were targeted in more than
60% (n=10) of the interventions. Most of them lived
in nursing homes (n=6). They constitute a specific
population because of the frequent occurrence of poly-
pathologies, existence of physical, psychological, or
socio-economic fragility and a risk of loss of autonomy



Zaij et al. BMC Health Services Research (2023) 23:927

and dependence [51-54]. However, polypathology are
also common in non-elderly patient with a frequency of
patients aged 40—64 reported an average of 3.4 patholo-
gies per person [62]. In our study, interventions for non-
elderly people with chronic diseases, pharmacist and
team interventions were focused on the disease (chronic
pain, epilepsy, diabetes) and patient did not benefit from
a global assessment as seen in elderly interventions.
Patients eligible for this type of intervention should be
selected based on the complexity of their needs and not
only on their age. Moreover, only two studies assessed
medication adherence [38, 43]. Yet, medication non-
adherence is a main cause of lack of optimal clinical
benefit [63, 64]. It can lead to medical and psychosocial
complications of the disease, reduce patients’ quality of
life, waste healthcare resources [65] and potentially lead
to ADE [66]. This reinforces the pharmacist’s key role in
the patient’s overall assessment to prevent or limit ADE.

Involvement of the nurse in patient’s care and in mul-
tidisciplinary decision-making is essential. In selected
studies, their proximity to patients allowed them to speak
on their behalf in multidisciplinary meetings. Nurses may
be part of the patient’s primary care team or may inter-
vene during a consultation to provide care coordination,
education, and in-home clinical assessment. Indeed, due
to their training, nurses can detect, report, and monitor
ADE emergence. In France, a recent decree specified that
advanced practice nurses training should include polyp-
harmacy identification and preparation of assessment for
a multiprofessional consultation on medication recon-
ciliation and ADE risk assessment, medication side effect
identification, adherence medication monitoring, and
signs of iatrogenic pathology identification throughout
patient’s care pathway [67].

Primary care physician’s role is central. Indeed, they
have a global vision of the state of health of their patients
and are the pivotal person of the medication iatrogenic
risk prevention in ambulatory care. Optimising medica-
tion prescribing by reassessing the benefit/risk ratio, car-
rying out regular clinical and biological monitoring and
prioritising pathologies in consultation with the patient
helps to limit risk of ADE. Physicians reluctant attitudes
and weak engagement were evaluated as the main con-
tributing factors for intervention not being implemented
[37]. Building trust among healthcare professionals and
between the professionals is essential for effective col-
laboration [35]. Six interventions of selected studies
included a specialist physician but only geriatrics and
psychiatrist in Levine study [44] were included in a mul-
tidisciplinary consultation meeting. Epileptologist, and
emergency department clinician only performed con-
sultation with patient and referrals to other healthcare
professionals. Inclusion of specialist physicians such as
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nephrologists, geriatricians, cardiologists could be con-
sidered during multidisciplinary medication reviews.
Indeed, their skills are essential for making decisions
that give patients the best possible care according to the
state of science especially for multimorbid and complex
patients.

A systematic review identified five main ADE risk fac-
tor categories: patient-related, pathology-related, drug
treatment-related, care pathway-related and finally fac-
tors related to the patient’s genetics [68]. Other risk fac-
tors (e.g. polypharmacy, polypathology) were identified
such as psychosocial factors or complexity of patient’s
care path. Thus, it is legitimate to include in the team
other health professionals (social worker, psycholo-
gist, physical therapist) who are better able to assess the
patient and propose appropriate solutions when an at-
risk situation is detected. Three studies included social
worker in the multidisciplinary team. A combined phar-
macist and a social worker-led program to address psy-
chosocial factors demonstrated a significant reduction in
30-day, all-cause readmission rates to the same hospital
[69]. The inclusion of social workers in the patient’s care
pathway allows detecting depression, anxiety, or social
withdrawal. Moreover, psychosocial support may also
decipher medication non-adherence meaning, detect
suffering, levers, obstacles to medication adherence,
and assess patient’s resources attitudes, perception, and
beliefs assessment.

To appraise study quality, we selected randomized con-
trolled trials and we used TIDieR checklist [29]. This
checklist was developed to improve the completeness of
reporting, and the replicability of interventions. It allowed
us to highlight the lack of description of the implementa-
tion evaluation (acceptability, appropriateness, feasibility,
fidelity) in selected studies. Only three studies published a
process, an implementation evaluation or a qualitative study
about their intervention [49, 50, 70], this studies have gener-
ally reported good results. However, some limitations have
been highlighted. Concerns about feasibility, mainly due to
time and resource constraints [33, 35-37, 40, 44, 47] were
raised. For example, pharmacist did not participate in home-
based care team in Levine’s study owing to limited time and
resources, which represented a potential weakness [44]. To
limit time constraint, GAIN intervention developers will
assess the feasibility of implementing geriatric assessment
driven interventions via telehealth in community practice
[40]. In the GAPCare intervention board-certified resident
pharmacists were trained to supplement pharmacist’s activi-
ties [39]. In Kari et al. study, it seemed important to better
target patients who were most likely to benefit from these
time-consuming interventions [35]. It would be beneficial to
encourage health professionals working in multidisciplinary
teams to publish their implementation studies to inform
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health intervention research, enable replication of the inter-
vention and increase the potential impact of research on
health.

Our descriptive analysis did not lead us to perform
quantitative analysis however it would be interesting to
extend the research question with a quantitative analysis
with meta-analysis to evaluate the impact of multidisci-
plinary management to a conventional management.

Limitations

This qualitative systematic review only included rand-
omized controlled trials for quality reasons. Therefore, we
did not review multidisciplinary interventions assessed
with other methods. The inclusion of grey literature could
have had a real benefit for our research question but it also
requires a huge amount of time and resource to search.
We have chosen to select only 3 reliable sources and not to
include the grey literature, however it would be interest-
ing to take the time to compare the results we were able to
obtain with the results that the grey literature would have
given us. We did not perform a quantitative analysis due
to heterogeneity in outcome, intervention methods, par-
ticipants’ demographics and settings of the included stud-
ies. However, we attempted to examine included studies
using the standardised TIDieR checklist. Another poten-
tial limitation is the language selection; we only included
articles published in English. It would be interesting to
extend the search to articles written in other languages.
Quality of this synthesis also depended on available data
in intervention description; some information was not
found and may limit our findings.

Conclusions

This article is the first systematic review selecting ran-
domised clinical trial and their implementation studies
to analyse the process of multidisciplinary care includ-
ing a pharmacist. In the context of growing complex care,
multidisciplinary medication review meetings appear
to be the common structure to ensure the effectiveness
and safety of care. Essential to the diagnosis and man-
agement of patients, these meetings gather all the health
professionals essential during four stages (data collection,
appraisal report, multidisciplinary meeting, and follow-
up) to establish a coordinated care plan. The compre-
hensive assessment of complex chronic patients by the
tripartite team of physician, pharmacist and nurse should
be completed with other professionals’ skills to consider
all the ADE risk factors described in the literature.

Abbreviations
ADE

ADR

DRP

ENEIS

ME

NCC MERP Index

for Categorizing
Medication Errors
PCNE DRP classification

PHQ9
PRISMA

QALY
REDcap
STOPP/START

STRIP
TIDleR

Page 21 of 24

Adverse Drug Event

Adverse Drug Reactions

Drug-Related Problems

Enquéte Nationale sur les Evénements Indésirables
liés aux Soins (French national survey on adverse
events in healthcare)

Medication errors

National coordinationg council for medication error
reporting and prevention Index for Categorizing
Medication Errors

Pharmaceutical Care Network Europe Drug Related
Problem classification

Patient Health Questionnaire 9

Preferred Reporting Items for Systematic Reviews
and Meta-Analyses

Quality-adjusted life year

Research Electronic Data Capture

Screening Tool of Older People’s Prescriptions/
Screening Tool to Alert to Right Treatment
Systematic Tool to Reduce Inappropriate Prescribing
Template for Intervention Description and
Replication

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512913-023-09512-6.

[ Additional file 1.

Acknowledgements
Not applicable

Authors’ contributions

S.Z.and H.R. wrote the main manuscript. S.Z. prepared Figs. 1 and 2 and
Tables 1, 2, 3. All authors reviewed the manuscript. The author(s) read and
approved the final manuscript.

Funding

The authors received no financial support for the research, authorship, and/or
publication of this article.

Availability of data and materials
All data generated or analysed during this study are included in this published
article.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Pharmacy, Nimes University Hospital, University of Montpel-
lier, Nimes, France. 2Desbrest Institute of Epidemiology and Public Health, Univ
Montpellier, INSERM, Montpellier, France. *Department of Law and Health
Economics, Faculty of Pharmacy, University of Montpellier, Montpellier, France.


https://doi.org/10.1186/s12913-023-09512-6
https://doi.org/10.1186/s12913-023-09512-6

Zaij et al. BMC Health Services Research

(2023) 23:927

Received: 18 October 2022 Accepted: 7 May 2023
Published online: 30 August 2023

References

1.

Garin N, Sole N, Lucas B, Matas L, Moras D, Rodrigo-Troyano A, Gras-
Martin L, Fonts N. Drug related problems in clinical practice: a cross-sec-
tional study on their prevalence, risk factors and associated pharma-
ceutical interventions. Sci Rep. 2021;11(1):883. https://doi.org/10.1038/
541598-020-80560-2.

Bates DW, Cullen DJ, Laird N, Petersen LA, Small SD, Servi D, Laffel G,
Sweitzer BJ, Shea BF, Hallisey R, et al. Incidence of adverse drug events
and potential adverse drug events. Implications for prevention. ADE
Prevention Study Group. JAMA. 1995;274(1):29-34.

Leape LL, Bates DW, Cullen DJ, Cooper J, Demonaco HJ, Gallivan T,
Hallisey R, Ives J, Laird N, Laffel G, et al. Systems analysis of adverse drug
events. ADE Prevention Study Group. JAMA. 1995;274(1):35-43.

Bouvy JC, De Bruin ML, Koopmanschap MA. Epidemiology of adverse
drug reactions in Europe: a review of recent observational studies. Drug
Saf. 2015;38(5):437-53. https://doi.org/10.1007/540264-015-0281-0.
Michel P, Minodier C, Lathelize M, Motty-Monnereau C, Dmecq S, Cha-
leix M. Les évenements indésirables graves associés aux soins observés
dans les établissements de santé. Dossiers Solidarité et santé n 17.
Paris; 2010:8. https://drees.solidarites-sante.gouv.fr/sites/default/files/
2020-10/dss17.pdf.

Michel P, Quenon JL, Djihoud A, Tricaud-Vialle S, Sarasqueta AM, Domecq
S. Les évenements indésirables graves liés aux soins observés dans les
établissements de santé : premiers résultats d'une étude nationale.
Etudes et résultats. 2005,2005:16. https://drees.solidarites-sante.gouv.fr/
sites/default/files/2020-10/er398-3.pdf.

Hanlon JT, Schmader KE, Koronkowski MJ, Weinberger M, Landsman PB,
Samsa GP, Lewis IK. Adverse drug events in high risk older outpatients. J
Am Geriatr Soc. 1997,45(8):945-8. https://doi.org/10.1111/j.1532-5415.
1997.tb02964 x.

Onder G, Pedone C, Landi F, Cesari M, Della Vedova C, Bernabei R, Gam-
bassi G. Adverse drug reactions as cause of hospital admissions: results
from the Italian Group of Pharmacoepidemiology in the Elderly (GIFA). J
Am Geriatr Soc. 2002;50(12):1962-8. https://doi.org/10.1046/j.1532-5415.
2002.50607 x.

Field TS, Gurwitz JH, Harrold LR, Rothschild J, DeBellis KR, Seger AC, Auger
JC, Garber LA, Cadoret C, Fish LS, Garber LD, Kelleher M, Bates DW. Risk
factors for adverse drug events among older adults in the ambulatory
setting. J Am Geriatr Soc. 2004;52(8):1349-54. https://doi.org/10.1111/].
1532-5415.2004.52367 x.

Mugosa S, Bukumiri¢ Z, Kovacevic¢ A, Boskovi¢ A, Proti¢ D, Todorovic Z.
Adverse drug reactions in hospitalized cardiac patients: characteristics
and risk factors. Vojnosanit Pregl. 2015;72(11):975-81. https://doi.org/10.
2298/vsp140710104m.

Evans RS, Lloyd JF, Stoddard GJ, Nebeker JR, Samore MH. Risk factors for
adverse drug events: a 10-year analysis. Ann Pharmacother. 2005;39(7-
8):1161-8. https://doi.org/10.1345/aph.1E642.

Pirmohamed M, James S, Meakin S, Green C, Scott AK, Walley TJ, Far-

rar K, Park BK, Breckenridge AM. Adverse drug reactions as cause of
admission to hospital: prospective analysis of 18 820 patients. BMJ.
2004,329(7456):15-9. https://doi.org/10.1136/bmj.329.7456.15.

Alhawassi TM, Krass |, Bajorek BV, Pont LG. A systematic review of the
prevalence and risk factors for adverse drug reactions in the elderly in the
acute care setting. Clin Interv Aging. 2014;9:2079-86. https://doi.org/10.
2147/CIAS71178.

Institute of Medicine (US) Committee on Quality of Health Care in Amer-
ica.To Erris Human: Building a Safer Health System. Kohn LT, Corrigan JM,
Donaldson MS, editors. Washington (DC): National Academies Press (US);
2000. PMID: 25077248.

Kaboli PJ, Hoth AB, McClimon BJ, Schnipper JL. Clinical pharmacists

and inpatient medical care: a systematic review. Arch Intern Med.
2006;166(9):955-64. https://doi.org/10.1001/archinte.166.9.955.

Knudsen P, Herborg H, Mortensen AR, Knudsen M, Hellebek A. Preventing
medication errors in community pharmacy: frequency and seriousness of
medication errors. Qual Saf Health Care. 2007;16(4):291-6. https://doi.org/
10.1136/qshc.2006.018770.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Page 22 of 24

Guignard B, Bonnabry P, Perrier A, Dayer P, Desmeules J, Samer CF. Drug-
related problems identification in general internal medicine: The impact
and role of the clinical pharmacist and pharmacologist. Eur J Intern Med.
2015;26(6):399-406. https://doi.org/10.1016/j.ejim.2015.05.012.
Schnipper JL, Kirwin JL, Cotugno MC, Wahlstrom SA, Brown BA, Tarvin E,
Kachalia A, Horng M, Roy CL, McKean SC, Bates DW. Role of pharmacist
counseling in preventing adverse drug events after hospitalization. Arch
Intern Med. 2006;166(5):565-71. https://doi.org/10.1001/archinte.166.5.565.
Blouin RA, Adams ML. The Role of the Pharmacist in Health Care: Expand-
ing and Evolving. N C Med J. 2017;78(3):165-7. https://doi.org/10.18043/
ncm.78.3.165.

Bouchaud L, Bluze E, Dussart C, Massoubre B, Boulliat C. Le réle du
pharmacien en officine et en pharmacie hospitaliére dans la prévention
en santé publique en France [The role of the community and hospi-

tal pharmacist in public health prevention in France]. Ann Pharm Fr.
2022;80(6):769-77. French. https://doi.org/10.1016/j.pharma.2022.02.004.
World Health Organization. Global patient safety action plan 2021-2030:
towards eliminating avoidable harm in health care. Geneva: World Health
Organization; 2021. Disponible sur. [Cité 9 mai 2022]. https://apps.who.
int/iris/handle/10665/343477.

Ruiz-Ramos J, Herndndez MH, Juanes-Borrego AM, Mila R, Mangues-Bafal-
luy MA, Mestres C. The Impact of Pharmaceutical Care in Multidisciplinary
Teams on Health Outcomes: Systematic Review and Meta-Analysis. J Am
Med Dir Assoc. 2021;22(12):2518-26. https://doi.org/10.1016/jjamda.
2021.05.038.

Nebeker JR, Barach P, Samore MH. Clarifying adverse drug events: a clini-
cian’s guide to terminology, documentation, and reporting. Ann Intern
Med. 2004;140(10):795-801. https://doi.org/10.7326/0003-4819-140-10-
200405180-00009.

Working groups items - Pharmaceutical Care Network Europe. Disponible
sur. [Cité 12 avr 2022]. https://www.pcne.org/working-groups/2/drug-
related-problem-classification.

D’Amour D, Ferrada-Videla M, San Martin Rodriguez L, Beaulieu MD. The
conceptual basis for interprofessional collaboration: core concepts and
theoretical frameworks. J Interprof Care. 2005;19 Suppl 1:116-31. https://
doi.org/10.1080/13561820500082529.

McKay CA, Crippen L. Collaboration through clinical integration. Nurs
Adm Q. 2008;32(2):109-16. https://doi.org/10.1097/01.NAQ.0000314539.
44488 6.

Baggs JG, Schmitt MH. Collaboration between nurses and physicians.
Image J Nurs Sch. 1988;20(3):145-9. https://doi.org/10.1111/j.1547-
5069.1988.tb00055 x.

National Institute for Health Research. International prospective register
of systematic reviews (PROSPERO). https://www.crd.york.ac.uk/prospero/.
Hoffmann TC, Glasziou PP, Boutron |, Milne R, Perera R, Moher D, Altman
DG, Barbour V, Macdonald H, Johnston M, Lamb SE, Dixon-Woods M,
McCulloch P, Wyatt JC, Chan AW, Michie S. Better reporting of interven-
tions: template for intervention description and replication (TIDieR)
checklist and guide. BMJ. 2014;348:91687. https://doi.org/10.1136/bmj.
g1687.

Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, McLeod

L, Delacqua G, Delacqua F, Kirby J, Duda SN. REDCap Consortium. The
REDCap consortium: Building an international community of software
platform partners. J Biomed Inform. 2019;95:103208. https://doi.org/10.
1016/}.j0i.2019.103208.

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)--a metadata-driven methodology and
workflow process for providing translational research informatics sup-
port. J Biomed Inform. 2009;42(2):377-81. https://doi.org/10.1016/j jbi.
2008.08.010.

Desborough JA, Clark A, Houghton J, Sach T, Shaw V, Kirthisingha V, Hol-
land RC, Wright DJ. Clinical and cost effectiveness of a multi-professional
medication reviews in care homes (CAREMED). Int J Pharm Pract.
2020;28(6):626-34. https://doi.org/10.1111/ijpp.12656.

Strauven G, Anrys P, Vandael E, Henrard S, De Lepeleire J, Spinewine A,
Foulon V. Cluster-Controlled Trial of an Intervention to Improve Prescrib-
ing in Nursing Homes Study. J Am Med Dir Assoc. 2019;20(11):1404-11.
https://doi.org/10.1016/jjamda.2019.06.006.

Possin KL, Merrilees JJ, Dulaney S, Bonasera SJ, Chiong W, Lee K, Hooper
SM, Allen IE, Braley T, Bernstein A, Rosa TD, Harrison K, Begert-Hellings H,
Kornak J, Kahn JG, Naasan G, Lanata S, Clark AM, Chodos A, Gearhart R,


https://doi.org/10.1038/s41598-020-80560-2
https://doi.org/10.1038/s41598-020-80560-2
https://doi.org/10.1007/s40264-015-0281-0
https://drees.solidarites-sante.gouv.fr/sites/default/files/2020-10/dss17.pdf
https://drees.solidarites-sante.gouv.fr/sites/default/files/2020-10/dss17.pdf
https://drees.solidarites-sante.gouv.fr/sites/default/files/2020-10/er398-3.pdf
https://drees.solidarites-sante.gouv.fr/sites/default/files/2020-10/er398-3.pdf
https://doi.org/10.1111/j.1532-5415.1997.tb02964.x
https://doi.org/10.1111/j.1532-5415.1997.tb02964.x
https://doi.org/10.1046/j.1532-5415.2002.50607.x
https://doi.org/10.1046/j.1532-5415.2002.50607.x
https://doi.org/10.1111/j.1532-5415.2004.52367.x
https://doi.org/10.1111/j.1532-5415.2004.52367.x
https://doi.org/10.2298/vsp140710104m
https://doi.org/10.2298/vsp140710104m
https://doi.org/10.1345/aph.1E642
https://doi.org/10.1136/bmj.329.7456.15
https://doi.org/10.2147/CIA.S71178
https://doi.org/10.2147/CIA.S71178
https://doi.org/10.1001/archinte.166.9.955
https://doi.org/10.1136/qshc.2006.018770
https://doi.org/10.1136/qshc.2006.018770
https://doi.org/10.1016/j.ejim.2015.05.012
https://doi.org/10.1001/archinte.166.5.565
https://doi.org/10.18043/ncm.78.3.165
https://doi.org/10.18043/ncm.78.3.165
https://doi.org/10.1016/j.pharma.2022.02.004
https://apps.who.int/iris/handle/10665/343477
https://apps.who.int/iris/handle/10665/343477
https://doi.org/10.1016/j.jamda.2021.05.038
https://doi.org/10.1016/j.jamda.2021.05.038
https://doi.org/10.7326/0003-4819-140-10-200405180-00009
https://doi.org/10.7326/0003-4819-140-10-200405180-00009
https://www.pcne.org/working-groups/2/drug-related-problem-classification
https://www.pcne.org/working-groups/2/drug-related-problem-classification
https://doi.org/10.1080/13561820500082529
https://doi.org/10.1080/13561820500082529
https://doi.org/10.1097/01.NAQ.0000314539.44488.e6
https://doi.org/10.1097/01.NAQ.0000314539.44488.e6
https://doi.org/10.1111/j.1547-5069.1988.tb00055.x
https://doi.org/10.1111/j.1547-5069.1988.tb00055.x
https://www.crd.york.ac.uk/prospero/
https://doi.org/10.1136/bmj.g1687
https://doi.org/10.1136/bmj.g1687
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1111/ijpp.12656
https://doi.org/10.1016/j.jamda.2019.06.006

Zaij et al. BMC Health Services Research

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

(2023) 23:927

Ritchie C, Miller BL. Effect of Collaborative Dementia Care via Telephone
and Internet on Quality of Life, Caregiver Well-being, and Health Care
Use: The Care Ecosystem Randomized Clinical Trial. JAMA Intern Med.
2019;179(12):1658-67. https://doi.org/10.1001/jamainternmed.2019.
4101.

Kari H, Aijo-Jensen N, Kortejarvi H, Ronkainen J, Yliperttula M, Laaksonen
R, Blom M. Effectiveness and cost-effectiveness of a people-centred
care model for community-living older people versus usual care — A
randomised controlled trial. Res Social Adm Pharm. 2022;18(6):3004-12.
https://doi.org/10.1016/j.sapharm.2021.07.025.

Cateau D, Ballabeni P, Niquille A. Effects of an interprofessional depre-
scribing intervention in Swiss nursing homes: the Individual Depre-
scribing Intervention (IDel) randomised controlled trial. BMC Geriatr.
2021;21(1):655. https://doi.org/10.1186/512877-021-02465-7.

Toivo T, Airaksinen M, Dimitrow M, Savela E, Pelkonen K, Kiuru'V,
Suominen T, Uuniméki M, Kivela SL, Leikola S, Puustinen J. Enhanced
coordination of care to reduce medication risks in older home care
clients in primary care: a randomized controlled trial. BMC Geriatr.
2019;19(1):332. https://doi.org/10.1186/512877-019-1353-2.

Roustit M, Chaumais MC, Chapuis C, Gairard-Dory A, Hadjadj C, Chanoine
S, Allenet B, Sitbon O, Pison C, Bedouch P. ETHAP Study Group. Evaluation
of a collaborative care program for pulmonary hypertension patients:

a multicenter randomized trial. Int J Clin Pharm. 2020;42(4):1128-38.
https://doi.org/10.1007/511096-020-01047-8.

Goldberg EM, Marks SJ, llegbusi A, Resnik L, Strauss DH, Merchant RC.
GAPcare: The Geriatric Acute and Post-Acute Fall Prevention Interven-
tion in the Emergency Department: Preliminary Data. J Am Geriatr Soc.
2020;68(1):198-206. https://doi.org/10.1111/jgs.16210.

Li D, Sun CL, Kim H, Soto-Perez-de-Celis E, Chung V, Koczywas M, Fakih
M, Chao J, Cabrera Chien L, Charles K, Hughes SFDS, Katheria V, Trent

M, Roberts E, Jayani R, Moreno J, Kelly C, Sedrak MS, Dale W. Geriatric
Assessment-Driven Intervention (GAIN) on Chemotherapy-Related Toxic
Effects in Older Adults With Cancer: A Randomized Clinical Trial. JAMA

Oncol. 2021;7(11):e214158. https://doi.org/10.1001/jamaoncol.2021.4158.

DeBar L, Benes L, Bonifay A, Deyo RA, Elder CR, Keefe FJ, Leo MC, McMul-
len C, Mayhew M, Owen-Smith A, Smith DH, Trinacty CM, Vollmer WM.
Interdisciplinary team-based care for patients with chronic pain on long-
term opioid treatment in primary care (PPACT) - Protocol for a pragmatic
cluster randomized trial. Contemp Clin Trials. 2018;67:91-9. https://doi.
0rg/10.1016/j.cct.2018.02.015.

Lu Z LiY, HeY, ZhaiY, Wu J, Wang J, Zhao Z. Internet-Based Medication
Management Services Improve Glycated Hemoglobin Levels in Patients
with Type 2 Diabetes. Telemed J E Health. 2021;27(6):686-93. https://doi.
0rg/10.1089/tmj.2020.0123.

Zheng Y, Ding X, Guo Y, Chen Q, Wang W, Zheng Y, Wang S, Ding Y, Ding
M. Multidisciplinary management improves anxiety, depression, medica-
tion adherence, and quality of life among patients with epilepsy in east-
ern China: A prospective study. Epilepsy Behav. 2019;100(Pt A):106400.
https://doi.org/10.1016/j.yebeh.2019.07.001.

Levine AMP, Emonds EE, Smith MA, Rickles NM, Kuchel GA, Steffens

DC, Ohlheiser A, Fortinsky RH. Pharmacist Identification of Medication
Therapy Problems Involving Cognition Among Older Adults Followed by
a Home-Based Care Team. Drugs Aging. 2021;38(2):157-68. https://doi.
0rg/10.1007/s40266-020-00821-7.

Connolly MJ, Broad JB, Bish T, Zhang X, Bramley D, Kerse N, Bloomfield

K, Boyd M. Reducing emergency presentations from long-term care: A

before-and-after study of a multidisciplinary team intervention. Maturitas.

2018;117:45-50. https://doi.org/10.1016/j.maturitas.2018.08.014.

van der Spek K, Koopmans RTCM, Smalbrugge M, Nelissen-Vrancken
MHIMG, Wetzels RB, Smeets CHW, de Vries E, Teerenstra S, Zuidema SU,
Gerritsen DL. The effect of biannual medication reviews on the appro-
priateness of psychotropic drug use for neuropsychiatric symptoms

in patients with dementia: a randomised controlled trial. Age Ageing.
2018:47(3):430-7. https//doi.org/10.1093/ageing/afy001.

Siaw MYL, Ko Y, Malone DC, Tsou KYK, Lew YJ, Foo D, Tan E, Chan SC, Chia
A, Sinaram SS, Goh KC, Lee JY. Impact of pharmacist-involved collabo-
rative care on the clinical, humanistic and cost outcomes of high-risk
patients with type 2 diabetes (IMPACT): a randomized controlled trial. J
Clin Pharm Ther. 2017;42(4):475-82. https://doi.org/10.1111/jcpt.12536.
DeBar L. Primary Care-Based Behavioral Treatment for Long-Term Opioid
Users with Chronic Pain: Primary Results and Lessons Learned from the

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

62.

63.

64.

Page 23 of 24

PPACT Pragmatic Trial. 35. https://dcricollab.dcri.duke.edu/sites/NIHKR/
KR/GR-Slides-12-03-21.pdf.

Anrys P, Strauven G, Roussel S, Vande Ginste M, De Lepeleire J, FoulonV,
Spinewine A. Process evaluation of a complex intervention to optimize
quality of prescribing in nursing homes (COME-ON study). Implement
Sci. 2019;14(1):104. https://doi.org/10.1186/513012-019-0945-8.

Foley RA, Hurard LL, Cateau D, Koutaissoff D, Bugnon O, Niquille A.
Physicians, Nurses'and Pharmacists' Perceptions of Determinants to
Deprescribing in Nursing Homes Considering Three Levels of Action: A
Qualitative Study. Pharmacy (Basel). 2020;8(1):17. https://doi.org/10.3390/
pharmacy8010017.

O'Mahony D, O'Sullivan D, Byrne S, O'Connor MN, Ryan C, Gallagher

P. STOPP/START criteria for potentially inappropriate prescribing in

older people: version 2. Age Ageing. 2015;44(2):213-8. https://doi.org/
10.1093/ageing/afu145. Epub 2014 Oct 16. Erratum in: Age Ageing.
2018;47(3):489.

Bottiger Y, Laine K, Andersson ML, Korhonen T, Molin B, Ovesjé ML,
Tirkkonen T, Rane A, Gustafsson LL, Eiermann B. SFINX-a drug-drug
interaction database designed for clinical decision support systems.
Eur J Clin Pharmacol. 2009;65(6):627-33. https://doi.org/10.1007/
s00228-008-0612-5.

Spinewine A, Dumont C, Mallet L, Swine C. Medication appropriateness
index: reliability and recommendations for future use. J Am Geriatr Soc.
2006;54(4):720-2. https://doi.org/10.1111/j.1532-5415.2006.00668_8.x.
Drenth-van Maanen AC, Leendertse AJ, Jansen PAF, Knol W, Keijsers CJPW,
Meulendijk MC, van Marum RJ. The Systematic Tool to Reduce Inappropri-
ate Prescribing (STRIP): Combining implicit and explicit prescribing tools
to improve appropriate prescribing. J Eval Clin Pract. 2018;24(2):317-22.
https://doi.org/10.1111/jep.12787.

By the 2019 American Geriatrics Society Beers Criteria® Update Expert
Panel. American Geriatrics Society 2019 Updated AGS Beers Criteria® for
Potentially Inappropriate Medication Use in Older Adults. J Am Geriatr
Soc. 2019,67(4):674-94. https://doi.org/10.1111/jgs.15767.

Dimitrow MS, Mykkanen SI, Leikola SN, Kiveld SL, Lyles A, Airaksinen MS.
Content validation of a tool for assessing risks for drug-related problems
to be used by practical nurses caring for home-dwelling clients aged >65
years: a Delphi survey. Eur J Clin Pharmacol. 2014;70(8):991-1002. https://
doi.org/10.1007/500228-014-1699-5.

Ostwal V, Ramaswamy A, Bhargava P, Hatkhambkar T, Swami R, Rastogi
S, Mandavkar S, Ghosh J, Bajpai J, Gulia S, Srinivas S, Rath S, Gupta S.
Cancer Aging Research Group (CARG) score in older adults undergoing
curative intent chemotherapy: a prospective cohort study. BMJ Open.
2021;11(6):047376. https://doi.org/10.1136/bmjopen-2020-047376.
Lowe B, Kroenke K, Herzog W, Gréfe K. Measuring depression outcome
with a brief self-report instrument: sensitivity to change of the Patient
Health Questionnaire (PHQ-9). J Affect Disord. 2004;81(1):61-6. https://
doi.org/10.1016/50165-0327(03)00198-8.

Williams JB, Kobak KA, Bech P, Engelhardt N, Evans K, Lipsitz J, Olin J,
Pearson J, Kalali A. The GRID-HAMD: standardization of the Hamilton
Depression Rating Scale. Int Clin Psychopharmacol. 2008;23(3):120-9.
https://doi.org/10.1097/YIC.0b013e3282f948f5.

Geurts MM, Talsma J, Brouwers JR, de Gier JJ. Medication review and
reconciliation with cooperation between pharmacist and general
practitioner and the benefit for the patient: a systematic review. Br J Clin
Pharmacol. 2012;74(1):16-33. https://doi.org/10.1111/j.1365-2125.2012.
04178.x.

. Rose O, Cheong VL, Dhaliwall S, Eislage K, Erzkamp S, Jorgenson D,

Martinez F, Luetsch K. Standards in medication review: An international
perspective. Can Pharm J (Ott). 2020;153(4):215-23. https://doi.org/10.
1177/1715163520929665.

Allonier C, Dourgnon P Enquéte sur la santé et la protection sociale
2008:258. https://www.irdes.fr/Publications/Rapports2010/rap1800.pdf.
Dunbar-Jacob J, Erlen JA, Schlenk EA, Ryan CM, Sereika SM, Doswell WM.
Adherence in chronic disease. Annu Rev Nurs Res. 2000;18:48-90. PMID:
10918932.

Rybacki JJ. Improving cardiovascular health in postmenopausal women
by addressing medication adherence issues. J Am Pharm Assoc (Wash).
2002;42(1):63-71; quiz 72-3. https://doi.org/10.1331/108658002763538
099.


https://doi.org/10.1001/jamainternmed.2019.4101
https://doi.org/10.1001/jamainternmed.2019.4101
https://doi.org/10.1016/j.sapharm.2021.07.025
https://doi.org/10.1186/s12877-021-02465-7
https://doi.org/10.1186/s12877-019-1353-2
https://doi.org/10.1007/s11096-020-01047-8
https://doi.org/10.1111/jgs.16210
https://doi.org/10.1001/jamaoncol.2021.4158
https://doi.org/10.1016/j.cct.2018.02.015
https://doi.org/10.1016/j.cct.2018.02.015
https://doi.org/10.1089/tmj.2020.0123
https://doi.org/10.1089/tmj.2020.0123
https://doi.org/10.1016/j.yebeh.2019.07.001
https://doi.org/10.1007/s40266-020-00821-7
https://doi.org/10.1007/s40266-020-00821-7
https://doi.org/10.1016/j.maturitas.2018.08.014
https://doi.org/10.1093/ageing/afy001
https://doi.org/10.1111/jcpt.12536
https://dcricollab.dcri.duke.edu/sites/NIHKR/KR/GR-Slides-12-03-21.pdf
https://dcricollab.dcri.duke.edu/sites/NIHKR/KR/GR-Slides-12-03-21.pdf
https://doi.org/10.1186/s13012-019-0945-8
https://doi.org/10.3390/pharmacy8010017
https://doi.org/10.3390/pharmacy8010017
https://doi.org/10.1093/ageing/afu145
https://doi.org/10.1093/ageing/afu145
https://doi.org/10.1007/s00228-008-0612-5
https://doi.org/10.1007/s00228-008-0612-5
https://doi.org/10.1111/j.1532-5415.2006.00668_8.x
https://doi.org/10.1111/jep.12787
https://doi.org/10.1111/jgs.15767
https://doi.org/10.1007/s00228-014-1699-5
https://doi.org/10.1007/s00228-014-1699-5
https://doi.org/10.1136/bmjopen-2020-047376
https://doi.org/10.1016/S0165-0327(03)00198-8
https://doi.org/10.1016/S0165-0327(03)00198-8
https://doi.org/10.1097/YIC.0b013e3282f948f5
https://doi.org/10.1111/j.1365-2125.2012.04178.x
https://doi.org/10.1111/j.1365-2125.2012.04178.x
https://doi.org/10.1177/1715163520929665
https://doi.org/10.1177/1715163520929665
https://www.irdes.fr/Publications/Rapports2010/rap1800.pdf
https://doi.org/10.1331/108658002763538099
https://doi.org/10.1331/108658002763538099

Zaij et al. BMC Health Services Research (2023) 23:927 Page 24 of 24

65. World Health Organization. Adherence to long-term therapies: evidence
for action. World Health Organization; 2003. https://apps.who.int/iris/
handle/10665/42682.

66. Leporini C, De Sarro G, Russo E. Adherence to therapy and adverse drug
reactions: is there a link? Expert Opin Drug Saf. 2014;13 Suppl 1:541-55.
https://doi.org/10.1517/14740338.2014.947260.

67. Arrété du 12 ao(t 2019 modifiant I'arrété du 18 juillet 2018 relatif au
régime des études en vue du diplome d’Etat d'infirmier en pratique
avancée - Légifrance.pdf. https://www.legifrance.gouv.fr/loda/id/JORFT
EXT000038914201/.

68. Zhou L, Rupa AP. Categorization and association analysis of risk factors for
adverse drug events. Eur J Clin Pharmacol. 2018;74(4):389-404. https://doi.
0rg/10.1007/500228-017-2373-5.

69. Gil M, Mikaitis DK, Shier G, Johnson TJ, Sims S. Impact of a combined
pharmacist and social worker program to reduce hospital readmissions.
J Manag Care Pharm. 2013;19(7):558-63. https://doi.org/10.18553/jmcp.
2013.19.7.558.

70. Dorflinger LM, Ruser C, Sellinger J, Edens EL, Kerns RD, Becker WC.
Integrating interdisciplinary pain management into primary care:
development and implementation of a novel clinical program. Pain Med.
2014;15(12):2046-54. https://doi.org/10.1111/pme.12554.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://apps.who.int/iris/handle/10665/42682
https://apps.who.int/iris/handle/10665/42682
https://doi.org/10.1517/14740338.2014.947260
https://www.legifrance.gouv.fr/loda/id/JORFTEXT000038914201/
https://www.legifrance.gouv.fr/loda/id/JORFTEXT000038914201/
https://doi.org/10.1007/s00228-017-2373-5
https://doi.org/10.1007/s00228-017-2373-5
https://doi.org/10.18553/jmcp.2013.19.7.558
https://doi.org/10.18553/jmcp.2013.19.7.558
https://doi.org/10.1111/pme.12554

	Intervention of pharmacist included in multidisciplinary team to reduce adverse drug event: a qualitative systematic review
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 
	Trial registration 

	Background
	Aim

	Methods
	Definitions
	Protocol and registration
	Eligibility criteria
	Types of studies
	Types of participants

	Information sources
	Search
	Study selection
	Data collection process, quality, and risk of bias assessment
	Data items


	Results
	Study selection
	Study characteristics
	Quality appraisal
	Results of individual studies


	Discussion
	Limitations

	Conclusions
	Anchor 29
	Acknowledgements
	References


