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ABSTRACT
Objective  Polypharmacy occurs in approximately 30% 
of older adults aged 65 years or more, particularly among 
those with multimorbidity. With polypharmacy, there is an 
associated risk of potentially inappropriate prescribing 
(PIP). The aims of this scoping review were to (1) identify 
the intervention elements that have been adopted to 
reduce PIP in the outpatient setting and (2) determine the 
behaviour change wheel (BCW) intervention functions 
performed by each of the identified intervention elements.
Design  Scoping review
Data sources  PubMed, Cumulative Index to Nursing and 
Allied Health Literature, EMBASE, Web of Science and 
Cochrane Library databases, grey literature sources, six key 
geriatrics journals and the reference lists of review papers.
Study selection  All studies reporting an intervention or 
strategy that addressed PIP in the older adult population 
(age ≥65) with multimorbidity in the outpatient setting and 
in which the primary prescriber is the physician.
Data extraction  Data extracted from the included studies 
can be broadly categorised into (1) publication details, (2) 
intervention details and (3) results. This was followed by 
data synthesis and analysis based on the BCW framework.
Results  Of 8195 studies yielded, 80 studies were 
included in the final analysis and 14 intervention elements 
were identified. An average of two to three elements were 
adopted in each intervention. The three most frequently 
adopted intervention elements were medication review 
(70%), training (26.3%) and tool/instrument(s) (22.5%). 
Among medication reviews, 70% involved pharmacists. 
The 14 intervention elements were mapped onto five 
intervention functions: ‘education’, ‘persuasion’, ‘training’, 
‘environmental restructuring’ and ‘enablement’.
Conclusion  PIP is a multifaceted problem that involves 
multiple stakeholders. As such, interventions that address 
PIP require multiple elements to target the behaviour of the 
various stakeholders. The intervention elements and their 
corresponding functions identified in this scoping review 
will serve to inform the design of complex interventions 
that aim to reduce PIP.

INTRODUCTION
Polypharmacy, commonly defined as the use 
of five or more medications daily, is a wide-
spread phenomenon among older adults 

as they tend to develop multiple chronic 
diseases or multimorbidity with age.1 Poly-
pharmacy among community-dwelling older 
people is a global problem, with its prevalence 
ranging from 11.5% among rural residents of 
China to 43.3% in Australia, according to a 
2019 WHO report.2 Furthermore, the prev-
alence of polypharmacy has been increasing 
worldwide.3 A longitudinal, cohort study of 
over 2000 community-dwelling older adults 
aged 62–85 years in the USA showed that the 
prevalence of polypharmacy increased from 
30.6% to 35.8% between 2005 and 2011.4 
Similar trends have also been observed in 
other countries, including the UK, Neth-
erlands, Belgium, Japan, South Korea and 
New Zealand.5–10 Polypharmacy is a cause 
for concern as it predisposes older adults to 
potentially inappropriate prescribing (PIP), 
which occurs when medicines prescribed 
confer more harm than benefit.11 Current 
clinical guidelines are designed to be disease-
specific, but many in so doing fail to take into 

Strengths and limitations of this study

►► This is the first attempt to map the extent and nature 
of information on elements of care interventions that 
address potentially inappropriate prescribing among 
older adults in the outpatient setting in both peer-
reviewed and grey literature.

►► The results from this review can be used to guide the 
design of complex interventions to reduce potential-
ly inappropriate prescribing among older adults.

►► Consultation with experts and stakeholders was ini-
tiated at the time of writing and will be reported in 
a separate work.

►► The effectiveness or outcomes of interventions were 
not examined in the present study.

►► This review may not be fully comprehensive due to 
the time period and language restrictions imposed 
during the literature search and study selection.
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consideration drug-disease and drug–drug interactions 
in their treatment recommendations.12 13 In older adults, 
adverse drug events (ADE) are made even more unpre-
dictable by age-related changes in pharmacokinetics and 
pharmacodynamics.14 15 This problem is further exacer-
bated by the fact that clinical trials often exclude older 
adults, which means approved drug doses may not be 
appropriate for geriatric patients.16

It is estimated that up to 50% of older adults receive 
at least one unnecessary medication, and the incidence 
of PIP increases significantly with polypharmacy.17 18 
Older adults with at least two PIP indicators based on 
the Screening Tool of Older Person’s Potentially Inap-
propriate Prescriptions (STOPP) criteria were shown 
to be two times as likely to experience ADE.19 Apart 
from drug-related problems, older adults with PIP also 
reported poorer functional status, reduced health-related 
quality of life and increased healthcare utilisation, 
including more frequent emergency department visits 
and hospitalisations.20–22 Given the high prevalence of 
PIP and its adverse outcomes, it is therefore imperative 
for appropriate measures to be implemented to improve 
prescribing for older adults. With rising concern on 
suboptimal prescribing both internationally and at home, 
a three-phase implementation research project aiming 
to reduce PIP among older adults is underway. The first 
phase includes a literature review to examine interven-
tions to reduce PIP among older adults with multimor-
bidity receiving outpatient care. While there have been 
several systematic reviews performed to explore interven-
tions that address PIP, these reviews included a limited 
number of studies as they focused only on specific study 
types (eg, randomised controlled trials23) or specific 
intervention types (eg, computerised decision support 
systems24 and pharmacist-led medication reviews25). 
Moreover, systematic reviews often restrict inclusion to 
studies that fulfil a certain standard of methodological 
rigour and reporting, which might result in the omission 
of a significant number of potentially relevant studies.26

In addition, reviews of complex interventions can be 
challenging as there is currently no formal methodology 
for the synthesis of data from these studies.27 There is also 
great variability among complex interventions in terms of 
their components and modes of delivery, which makes it 
even harder to perform comparative analyses.27 To over-
come this problem, a theoretical framework could be 
applied to organise and make sense of the data extracted. 
In this scoping review, the behaviour change wheel 
(BCW) framework28 was used. The BCW was developed 
by Michie et al28 as a framework to systematically guide 
the development of interventions using theory. In the 
BCW framework, evidence-based principles of behaviour 
change are represented in the core model of behaviour: 
capability, opportunity, motivation and behaviour (COM-
B).29 COM-B identifies sources of behaviour that could 
bring about a change, which are mapped onto nine inter-
vention functions: education, persuasion, incentivisation, 
coercion, training, restriction, environmental restructuring, 

modelling and enablement. This approach offers a system-
atic method of characterising and analysing intervention 
content. As such, in order to capture the breadth of inter-
vention studies that have been conducted to address PIP, 
we adopted a scoping review methodology to identify all 
relevant information irrespective of study type and quality 
of their sources.

The aims of our scoping review were thus to: (1) identify 
intervention elements and within-element variations that 
have been adopted to reduce inappropriate prescribing 
among older adults in the outpatient setting and (2) map 
the intervention elements onto the BCW intervention 
functions for synthesis. The findings will contribute to the 
knowledge base to inform the development of a collabo-
rative care intervention to reduce PIP, which will be tested 
in subsequent study phases. To our knowledge, there have 
been no scoping reviews published that map information 
on the extent and nature of care interventions to reduce 
PIP from both peer-reviewed and grey literature.

METHODS
The methodological framework developed by Arksey and 
O’Malley30 was adopted, with the application of recom-
mendations proposed by Levac et al31 and the Joanna 
Briggs Institute (JBI).32 Five of the six stages outlined 
in the framework were performed: (1) identifying the 
research question; (2) identifying relevant studies; (3) 
selecting studies; (4) charting data and (5) summarising 
and reporting the results.

Identifying the research question
This scoping review was guided by the research ques-
tion: ‘What intervention elements have been adopted 
to reduce inappropriate prescribing among older adults 
with multimorbidity in outpatient care?’ The research 
question was formulated after several rounds of discus-
sion within the study team (one physician (YYD), two 
pharmacists (KTT and WA) and three researchers (KY, 
JQL, PL). Following the recommendation by JBI,32 the 
research question incorporated the elements ‘Popula-
tion, Concept and Context’.

Identifying the relevant studies
We started with five articles that are relevant to our 
research question and identified the keywords and 
Medical Subject Headings (MeSH) terms that were used 
to describe these articles. These search terms were then 
categorised into ‘Population’, ‘Concept’ and ‘Context’ 
and additional keywords and MeSH terms were identi-
fied through searching their synonyms and the MeSH 
browser, respectively. The final list of search terms can be 
found in online supplementary file 1.

We conducted a pilot search in Ovid MEDLINE. Using 
the five articles as a test of sensitivity and specificity, the 
search strategy was refined after several iterative searches. 
The eventual search strategy was then adapted for the 
remaining databases using the appropriate syntax. The 
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following six electronic databases were searched on 28 
January 2019: PubMed, Cumulative Index to Nursing 
and Allied Health Literature (CINAHL), Web of Science, 
Embase (Ovid), The Cochrane Library and Scopus. Our 
searches were limited to English Language only with a 
publication date from January 1998 to the date performed 
(January 2019). The full electronic search strategy for 
PubMed is provided in online supplementary file 2.

We also performed a search for grey literature in February 
2019 in 13 resources, including ​ClinicalTrials.​gov, OpenGrey, ​
Science.​gov and WorldCat. In addition, six key geriatrics and 
gerontology journals were searched electronically: Journal of 
the American Geriatrics Society, Age and Ageing, The Jour-
nals of Gerontology Series A, Archives of Gerontology and 
Geriatrics, BMC Geriatrics and European Geriatric Medicine. 
Various combinations of the following keywords were used: 
‘intervention’ and ‘inappropriate prescribing’, combined 
with ‘multimorbidity’, ‘comorbidity’ and ‘polypharmacy’. 
Where possible, language and publication date limits were 
imposed (as above).

Screening and study selection procedures
The eligibility criteria were developed based on the 
research question and further refined along the way as the 
reviewers became more familiar with the evidence base. 
Our inclusion criteria were: (1) original publications that 
describe an intervention or strategy that addresses PIP in 
a population that includes older adults (age ≥65 years); 
(2) intervention was carried out in the outpatient setting; 
(3) physicians were the prescribers and (4) prescribing 
was not restricted to specific diseases or conditions, for 
example, hypertension, chronic obstructive pulmonary 
disease or specific medications, for example, opioids.

The screening was conducted in the web-based system-
atic review software Covidence and consisted of two stages. 
The first stage involved title and abstract screening, which 
was performed independently by two reviewers (KY and 
JQL). Reviewers met at the beginning, middle and end 
stages of the abstract review process to clarify doubts 
and establish a common understanding of the inclusion 
criteria, as recommended by Levac et al.31 In the second 
stage, the same reviewers similarly reviewed the full-text 
articles independently, before meeting to discuss and 
resolve conflicts. A third reviewer (YYD) was involved in 
resolving conflicts where necessary. During the screening 
process, systematic reviews that were relevant to the 
research question were also identified, and their refer-
ence lists were searched to garner additional primary 
studies for inclusion. The systematic review papers were 
not included in data extraction and synthesis.

Charting the data
A data charting form was developed and used to extract 
data from the included studies. The extracted informa-
tion included: (1) publication details: author(s), year of 
publication, country of origin; (2) intervention details: 
study type, participants, description of intervention and 
(3) results: outcome measures. Charting of the first three 

studies was performed together by the two reviewers (KY 
and JQL) to establish a standardised method of extraction. 
Each reviewer then charted half of the remaining studies.

Collating, summarising and reporting of results
The first step of data synthesis involved identifying the 
intervention elements present in each study. During 
full-text screening of the 80 articles, a provisional list 
of common intervention elements implemented in the 
reported studies was identified by the reviewers (eg, 
medication reviews, education and training, case confer-
ence, medication reconciliation, etc) and the list was 
expanded and refined along the way. Coding of the inter-
vention elements was performed independently by the 
two reviewers (KY and JQL), before meeting to compare, 
discuss and reach a consensus on the coding.

Application of behaviour change framework
The intervention elements were then mapped onto the 
BCW intervention functions: education, persuasion, incen-
tivisation, coercion, training, restriction, environmental restruc-
turing, modelling and enablement. The definitions and 
examples of the BCW intervention functions are outlined 
in online supplementary file 3. Two reviewers (KY and 
JQL) performed the mapping independently before 
discussing and finalising the synthesis.

Patient and public involvement
Patients and/or members of the public were not involved 
in this scoping review.

RESULTS
Study selection and characteristics of included studies
The review selection process is summarised in figure  1 
using a Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses flow diagram. The initial search 
yielded 8195 abstracts after removal of duplicates. After 
title and abstract screening and full-text review, 71 studies 
were included. Eleven systematic review papers relevant 

Figure 1  Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses flow diagram of study selection process.
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to our research question were identified, and their refer-
ence lists were searched, adding another nine studies. A 
total of 80 studies were included for data extraction and 
synthesis (references to the included studies are provided 
in online supplementary file 4). They comprised 40 
interventional studies, 13 observational studies, 13 study 
protocols, 13 conference abstracts and 1 report. The 
characteristics of the included studies are summarised in 
table  1. The studies originated from 19 countries, with 
the majority from the USA (n=25, 32%). More than 60% 
of the included studies were published in the last 5 years, 
that is, 2014 to present.

Intervention elements identified
Fourteen intervention elements were identified from the 
included studies. Within each intervention element, vari-
ations were noted and coded separately to capture the 
differences in which the elements were performed (eg, 
medication review performed by pharmacist or physician 

or both physician and pharmacist). The definitions of 
the 14 intervention elements are outlined in tables 2–4. 
Medication review was found to be the most frequently 
adopted intervention element (n=56; 70%), followed 
by training (n=21; 26.3%), tool/instrument(s) (n=18; 
22.5%), feedback and audit (n=15; 18.8%) and medica-
tion therapy management (n=14; 17.5%). Of all medi-
cation reviews, 69.6% involved pharmacists (n=39; MR1, 
2, 3 and 4), 26.8% were performed by physicians alone 
(n=15; MR5) and 3.6% were performed by physicians and 
medical assistants (n=2; MR6). Case conference and peer 
support were the least frequently adopted intervention 
elements (n=3 and n=2, respectively). Interventions have 
an average of 2.5 elements, with more than 80% (n=65) 
consisting of more than 1 element. The highest number 
of elements present in a single intervention is 8.33

Mapping of intervention elements to BCW intervention 
functions
The 14 intervention elements were mapped onto five of 
the nine BCW intervention functions, namely education, 
persuasion, training, environmental restructuring and enable-
ment. Tables 2–4 summarise the 14 intervention elements 
and their corresponding intervention functions. No inter-
vention elements were mapped onto the remaining four 
intervention functions (incentivisation, coercion, restriction, 
modelling).28 Environmental restructuring and enablement 
were the two functions that were most commonly identi-
fied among the intervention elements and their subtypes 
(n=11 and n=16 out of 24).

Medication review
Pharmacist-led medication reviews (MR1), medication 
reviews conducted by an external team of pharmacist(s) and/
or physician(s) (MR3) and medication reviews conducted by 
pharmacist(s) without communicating recommendations to 
the physician directly (MR4) were mapped onto the same 
three functions. The first function persuasion was performed 
as the pharmacist communicated their recommendations to 
the physician, prompting them to reconsider their prescrip-
tion for the respective patients. Environmental restructuring 
was also served, when the presence of a pharmacist changed 
the social context of the physician.28 The third function was 
enablement, as the physicians’ means to prescribe appropri-
ately could increase with the pharmacist’s review of the medi-
cations for drug-related problems. The function persuasion 
was not identified in medication reviews that were performed 
together by a pharmacist and a physician (MR2), as the 
pharmacist and physician worked together to reach a deci-
sion to resolve medication-related problems for the patient. 
Medication review that was performed solely by a physician 
(MR5) served the function of enablement, as the medication 
review provided an opportunity for the physician to review 
and rethink the prescription, after having an overview of the 
patient’s medications and health records. Medication review 
that was performed by a physician and a medical assistant 
(MR6) served two functions. First, involving a medical assis-
tant in the medication review process (eg, brown bag review 

Table 1  Characteristics of included studies

Characteristics
Frequency count 
(%)

Study type

 � Interventional studies 40 (50.0)

 � Randomised controlled trial 17 (21.3)

 � Pre–post study 9 (11.3)

 � Cluster randomised controlled trial 7 (8.8)

 � Non-randomised trial 6 (7.5)

 � Randomised trial 1 (1.3)

 � Observational studies 13 (16.3)

 � Prospective cohort study 10 (12.5)

 � Retrospective cohort study 2 (2.5)

 � Cross-sectional study 1 (1.3)

 � Others 27 (33.8)

 � Study protocol 13 (16.3)

 � Conference abstract 13 (16.3)

 � Report 1 (1.3)

Publication year

 � 1998 – 2003 8 (10.0)

 � 2004 – 2008 8 (10.0)

 � 2009 – 2013 15 (18.8)

 � 2014 – 2019 49 (61.3)

Country of origin

 � USA and Canada 31 (38.8)

 � UK and Ireland 5 (6.3)

 � Scandinavia 9 (11.3)

 � Western Europe 25 (31.3)

 � Asia 6 (7.5)

 � Australia 3 (3.8)

 � Others 1 (1.3)

https://dx.doi.org/10.1136/bmjopen-2020-039543
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Table 2  Descriptions and examples of medication review, training, tool/instrument(s) and feedback and audit

Intervention 
element Definition Subtypes Code Example

BCW intervention 
function(s)

Medication 
review

‘Structured evaluation 
of patient‘s medicines 
with the aim of 
optimising medicines 
use and improving health 
outcomes’.42

Pharmacist-led 
with feedback to 
physician

MR1 Clinical pharmacists performed drug therapy 
reviews for patients identified with a high risk 
of polypharmacy and suggested drug therapy 
changes to the physicians by telephone, fax or 
in person. Physicians reviewed and endorsed 
recommendations.43

►► Persuasion
►► Environmental 
restructuring

►► Enablement

Performed by 
pharmacist and 
physician

MR2 Clinical pharmacist reviewed patient charts to 
determine patients at greatest risk for MRPs and 
worked side by side with physicians to consult 
patient and resolve MRPs.44

►► Environmental 
restructuring

►► Enablement

Performed by an 
external team of 
pharmacist(s) and/
or physician(s)

MR3 A panel of five experts (physicians and 
pharmacists) not affiliated with the MCO or 
the academic medical centre performed a 
peer review of the drugs to be included in the 
intervention and their corresponding alternative 
medications.45

►► Persuasion
►► Environmental 
restructuring

►► Enablement

Performed by 
pharmacist 
(but not the 
one conveying 
feedback)

MR4 A clinical pharmacologist performed a thorough 
medication review of the selected patients, 
which was sent to the medication consultant. 
The medication consultant offered a visit to the 
general practitioner to discuss potential changes 
to the individual patient’s medication.46.

►► Persuasion
►► Environmental 
restructuring

►► Enablement

Performed by 
physician

MR5 A letter was sent to selected patients to 
encourage them to make an appointment with 
their primary care physician for a medication 
review. Physicians were provided with patient-
specific medication management report and 
clinical practice guidelines for managing 
polypharmacy.47

►► Enablement

Performed by 
physician and 
medical assistant

MR6 MA performed brown bag review and GPs 
reviewed the medication systematically using 
tools (PRISCUS list or MAI) to reduce potentially 
inappropriate medications.48

►► Environmental 
restructuring

►► Enablement

Training Imparting skills required 
to carry out intervention 
to improve prescribing.28

For pharmacists TG1 Pharmacists attended tutorial by the study 
pharmacist to ensure standardised method of 
medication review.49

►► Training

For physicians TG2 20 GPs were trained to use STOPP criteria.50 ►► Training

For medical 
assistants

TG3 MAs were trained to perform brown bag 
reviews.48

►► Training

Tool/instrument 
(s)

Checklist/guideline(s) 
used to identify 
medication-related 
problems or 
measure medication 
appropriateness.

– TI1 Pharmacist identified potential MRPs using 
START/STOPP criteria to be addressed with the 
provider.51

►► Enablement

Feedback and 
audit

Monitoring and 
evaluation of physician’s 
prescribing patterns.

Feedback only FA1 Retrospective DUR identified patients at risk of 
drug injury. Main prescribing GP of the identified 
patient received a personalised feedback letter 
containing patient-specific information and 
clinical practice guidelines.52

►► Persuasion

Feedback with 
the discussion 
of improvement 
strategies

FA2 A quality improvement tool was used to track 
PIP and individualised feedback were mailed 
to PCPs monthly. A geriatrician and geriatric 
clinical pharmacist met face-to-face with each 
PCP to review his/her first feedback form and 
discuss improvement strategies.53

►► Persuasion
►► Environmental 
restructuring

BCW, behaviour change wheel; DUR, drug utilisation review; GP, general practitioner; MA, medical assistant; MAI, medication appropriateness index; 
MCO, managed care organisation; MRP, medication-related problem; PCP, primary care provider; PIP, potentially inappropriate prescribing; START, 
screening tool to alert to right treatment; STOPP, screening tool of older person’s potentially inappropriate prescriptions.
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or medication reconciliation) changed the social context 
of the physician, which indicates environment restructuring.28 
Second, by providing a complete medication review or recon-
ciliation list of medication to the physicians, medical assis-
tants enabled them to review and make changes to patient’s 
medication when necessary.

Training
All three types of training (targeted at pharmacists 
(TG1), physicians (TG2) and medical assistants (TG3)) 
were mapped onto the function training, as they served 

to equip healthcare professionals with practical skills to 
support the reduction of PIP.

Tool/instrument(s)
Tool and instrument(s) were mapped onto the function 
of enablement, as they served as guidelines to increase the 
means and capability of prescribers to prescribe more 
appropriately. Among the 18 studies that involved tool/
instrument(s), the most commonly employed tools/
instruments were the STOPP criteria (n=7; 38.9%), 

Table 3  Descriptions and examples of medication therapy management, shared decision-making, clinical decision support, 
education and patient interview

Intervention 
element Definition Subtypes Code Example

BCW intervention 
function(s)

Medication 
therapy 
management

‘Providing verbal education 
and training designed to 
enhance patient understanding 
and appropriate use of his/her 
medications’.54

– MTM1 Patients will be provided with comprehensive 
counselling and specific adherence strategies 
(information about medications and 
administration) by the pharmacist.55

►► Education

Shared decision-
making

Narrative-based dialogue 
between doctor and patient to 
discuss treatment targets and 
priorities of the patient.56

– SDM1 GPs met with patients three times within 
12 months. The first session was aimed at 
identifying patients’ priorities in life (including 
non-medical goals) and carving out treatment 
targets based on this information. The second 
session involved a ‘brown bag review’. On the 
third session, GPs discussed with patients 
about goal attainment, changes in medication 
and treatment targets for the future.56

►► Enablement

Clinical decision 
support

‘Technological applications 
that provide clinicians, staff, 
patients or other individuals 
with knowledge and 
person-specific information, 
intelligently filtered or 
presented at appropriate 
times, to enhance health and 
healthcare’.57

– CDS1 GP recorded medication and diagnoses in 
STRIPA and performed a structured drug review 
using the software. STRIPA is a Dutch software-
based tool that 1) highlights predictable 
adverse medication effects, 2) advises safe 
and appropriate therapy using STOPP/START 
criteria, 3) monitors for interactions and 4) 
provides appropriate dosing in accordance with 
renal function.58

►► Environmental 
restructuring

►► Enablement

Education Increasing knowledge or 
understanding about PIP.28

For physicians ED1 Physicians in the intervention group received: 
(1) a detailed educational brochure listing 
potentially inappropriate medications, (2) 
a list of suggested alternative medications 
(independently suggested and reviewed by five 
geriatricians and pharmacists not affiliated with 
the MCOs).45

►► Education

For physicians 
and nurses

ED2 PCPs and nurses underwent tutorial on PIP.59 ►► Education

Patient interview ‘Asking patient about how, 
when and why the patient 
takes each medication, as 
well as about any adverse 
reactions, allergies or 
issues with medication 
cost the patient may have 
experienced’.60

Performed by 
physician

PI1 During the consultation, patients were 
interviewed on drugs currently being taken, 
dosage and frequency and the condition for 
which the medication had been prescribed.61

►► Enablement

Performed 
by healthcare 
professional 
other than 
physician

PI2 Patients received a 30–60 minute face-to-
face consultation with the pharmacist at the 
clinic. Prior to the consultation, pharmacist 
reviewed patient's medical records. During 
the consultation, pharmacists interviewed 
patients for medication history, adherence and 
knowledge.62

►► Environmental 
restructuring

►► Enablement

BCW, behaviour change wheel; GP, general practitioner; MCO, managed care organisation; PCP, primary care provider; PIP, potentially inappropriate prescribing; 
START, screening tool to alert to right treatment; STOPP, screening tool of older person’s potentially inappropriate prescriptions; STRIPA, systematic tool to reduce 
inappropriate prescribing-assistant.
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followed by Screening Tool to Alert to Right Treatment 
(START) (n=5; 27.8%) and Beers criteria (n=4; 22.2%).

Feedback and audit
Both types of feedback and audit (feedback only (FA1) and 
feedback with a discussion of improvement strategies (FA2)) 
served the function of persuasion, since they prompted physi-
cians to prescribe more appropriately through monitoring 
and feedback of their prescribing behaviour. FA2 also served 
the function of environmental restructuring, as having someone 
to discuss strategies to improve prescribing changed the 
social context of the physician.28

Medication therapy management and education
Both medication therapy management and education 
were mapped onto the function of education, since they 
served to increase patients’ knowledge and understanding 
about their medication regimen and educate healthcare 
professionals about PIP, respectively.

Shared decision-making, patient interview, medication 
reconciliation and comprehensive geriatric assessment
The intervention elements shared decision-making, 
patient interview, medication reconciliation and compre-
hensive geriatric assessment performed the function of 
enablement, as they increased the means or capability of 
physicians to prescribe more appropriately by providing 
in-depth and holistic information about the patient.

Clinical decision support
As an intervention element, clinical decision support 
served the function of environmental restructuring by 
providing infrastructural support (changing physical 
context) and the function of enablement by increasing 
physicians’ means to prescribe appropriately.

Multidisciplinary team, case conference and peer support
The intervention elements multidisciplinary team, case 
conference and peer support all performed the functions 
of environmental restructuring and enablement. Environmental 

Table 4  Descriptions and examples of medication reconciliation, multidisciplinary team, comprehensive geriatric assessment, 
case conference and peer support

Intervention 
element Definition Code Example

BCW intervention 
function(s)

Medication 
reconciliation

‘The process of 
creating the most 
accurate list possible 
of all medications 
a patient is taking, 
including drug name, 
dosage, frequency, and 
route’.63

MRC1 HCA reconciled all medications, which the patient 
was instructed to bring in their original packaging.64

►► Enablement

Multidisciplinary 
team

Involvement 
of healthcare 
professionals from 
more than two 
disciplines to address 
PIP in a patient.

MT1 Patient attended a shared medical appointment 
co-facilitated by a pharmacist, health psychologist, 
nurse practitioner, and physician, which consisted 
of interactive discussions about polypharmacy, 
adherence, and patients’ beliefs about 
medications.65

►► Environmental 
restructuring

►► Enablement

Comprehensive 
geriatric 
assessment

‘A multidimensional, 
multidisciplinary 
process, which 
identifies medical, 
social and functional 
needs’.66

CGA1 Complete geriatric assessment was carried out by 
geriatrician at geriatric day clinic.67

►► Enablement

Case conference Meeting of a 
multidisciplinary 
team of healthcare 
professionals to 
discuss an individual 
patient’s case or 
multiple patients’ 
cases.68

CC1 Two physicians, a pharmacist and a nurse reviewed 
the list of drugs and the diagnoses of a subgroup of 
the experimental group in a case conference.68

►► Environmental 
restructuring

►► Enablement

Peer support Discussions between 
physicians for 
decision-making.69

PS1 GPs engaged in a group discussion about their 
prescribing behaviours facilitated by a peer 
academic detailer.70

►► Environmental 
restructuring

►► Enablement

BCW, behaviour change wheel; GP, general practitioner; HCA, health care assistant.
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restructuring through involvement of other physicians 
and healthcare professionals changed the social context 
of the physician, whereas enablement by support from 
coworkers increased the physician’s means to prescribe 
more appropriately.

DISCUSSION
Our results indicate that more than 80% of the inter-
ventions identified were complex, with multimodal 
approaches that comprise an average of 2.5 elements. This 
corroborates with past systematic reviews that also iden-
tified most interventions as being complex.34 35 Further-
more, the intervention elements were targeted at various 
stakeholders. For instance, medication therapy manage-
ment aimed to educate patients, training served to equip 
healthcare providers with skills to improve prescribing, 
while clinical decision support provided infrastructural 
support. Taken together, these highlight the fact that PIP 
is a multifaceted problem and multipronged approaches 
have been adopted to change the behaviour of stake-
holders at the patient, healthcare provider and organi-
sation levels. Medication review is the most frequently 
adopted intervention element, much more so than tool/
instrument and clinical decision support. This could be 
attributed to the fact that PIP is a highly dynamic problem 
that varies according to the individual clinical context. 
The determination of medication appropriateness, there-
fore, requires not only theoretical knowledge, but also 
clinical judgement and experience. As such, the involve-
ment of a pharmacist and physician in the medication 
review process is crucial for sound decisions to be made 
to achieve optimal outcomes for patients.

On the other hand, medication reviews are often time-
consuming, making them a challenge to implement in 
busy clinical practice.36 37 While physicians generally 
appreciated support from pharmacists, some studies have 
also noted that the collaboration between pharmacists 
and physicians required trust and rapport, which would 
take time to develop.38 39 Therefore, although medica-
tion review was widely adopted as a strategy to reduce 
PIP, a systems-oriented approach to its implementation 
is needed for it to function as intended. Case conference 
and peer support were found to be the least frequently 
adopted intervention elements. It is likely that physicians 
were already seeking advice from their peers when they 
encounter more complex cases, although on an informal 
and ad hoc basis. Notably, the 13 studies that adopted 
the element shared decision-making were all published 
in the last 5 years, that is, 2014 to January 2019. This 
could be attributed to the shift in recent years towards 
patient-centred care, where emphasis is placed on priori-
tising individual patient’s needs and expectations.40 This 
is particularly relevant in the context of PIP, where stop-
ping medications can be challenging for patients, and 
they tend to heed the advice of healthcare professionals 
only if they trust the latter.41 In order to establish trust, it 

is essential for healthcare professionals to consider their 
concerns, thoughts and expectations.

Environmental restructuring and enablement were the two 
BCW intervention functions most frequently mapped 
onto the 14 intervention elements. Environmental restruc-
turing constitutes a change in either the physical or social 
context.28 This suggests that inadequate infrastructure 
and social support for prescribers were being addressed. 
Enablement, on the other hand, involves increasing 
prescribers’ opportunities or capabilities to prescribe 
appropriately by addressing the barriers that limit their 
ability to prescribe optimally, such as incomplete informa-
tion about patients.

Our findings will be useful in informing the develop-
ment of a care intervention that will undergo feasibility 
testing in the second of three phases of the wider project. 
The anticipated product will be an effective, feasible and 
scalable physician–pharmacist collaborative care inter-
vention to improve prescribing for older adults receiving 
outpatient care at public hospitals in Singapore.

Strengths and limitations
We aimed to achieve methodological rigour by adhering 
closely to the scoping review framework proposed by 
Arksey and O’Malley30 and applying the recommenda-
tions outlined by Levac et al31 and JBI.32 A comprehen-
sive search in both peer-reviewed and grey literature was 
performed, and the final search strategy was developed 
after several rounds of iteration. We documented all search 
iterations attempted and systematic decisions made along 
the way, in order to keep an accurate record of how the 
eventual search strategy was finalised. Following recom-
mendations proposed by JBI, a step-by-step protocol was 
developed prior to undertaking the scoping review and 
our research question were clearly outlined in the format 
of ‘Population, Concept, Context’. These steps helped to 
provide a clear direction and focus throughout the review 
process. The reviewers also met frequently to clarify 
doubts, as recommended by Levac et al.

Our initial search yielded a substantial number of 
titles and abstracts, which could suggest that our search 
strategy lacked specificity. However, given the lack of stan-
dardised terms and definitions (eg, for the concept of 
‘polypharmacy’) available on this subject, a broad array 
of search terms was used to capture as many studies rele-
vant to our research question as possible. Due to feasi-
bility reasons, language restrictions were imposed during 
literature search and study selection, which could result 
in the omission of relevant studies and underrepresen-
tation of available literature. A limit was also placed on 
the year of publication of included studies, but this was 
to ensure that interventions identified were relevant to 
current healthcare contexts. Intervention elements and 
functions were only coded when explicitly stated or 
observed. Thus, coding was limited by the extent of inter-
vention and methodological details reported. We also did 
not perform the sixth stage of the Arksey and O’Malley 
framework, that is, the consultation exercise. This stage 
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will be replaced by a separate Delphi study, where find-
ings from this scoping review will be presented to a panel 
of clinical experts to elicit their opinions on the relevance 
of our findings in local prescribing contexts.

As the intention for conducting our scoping review 
was to mainly focus on identifying all the intervention 
elements that have been implemented in the outpatient 
settings, interactions between intervention elements 
within an intervention package and the effectiveness or 
outcomes of these interventions were not examined. It 
would be interesting to explore the intervention elements 
that are most often grouped together and the effect 
these elements have on one another and on the eventual 
outcome in a separate work. This could provide valuable 
evidence on the effectiveness of separate intervention 
elements when combined.

CONCLUSION
This review represents the first scoping review performed 
to identify elements of care interventions that address PIP 
among older adults in the outpatient setting. The wide 
range of intervention elements found was characterised 
based on the functions they perform using the BCW 
intervention functions adapted from Michie et al.28 The 
findings from this review would thus provide valuable 
information and guidance when designing a theory-based 
and evidence-based complex intervention to reduce PIP. 
Furthermore, a theoretical framework is applied in the 
synthesis and analysis of data, which could be regarded as 
an adaptation of the scoping review methodology given 
that there is currently no formalised approach to data 
synthesis. Further investigation could involve exploring 
the interactions between different elements within an 
intervention and how they influence effectiveness in 
improving prescribing quality for older patients.
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