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A B S T R A C T

Background

Many systematic reviews exist on interventions to improve safe and e)ective medicines use by consumers, but research is distributed
across diseases, populations and settings. The scope and focus of such reviews also vary widely, creating challenges for decision-makers
seeking to inform decisions by using the evidence on consumers’ medicines use.

This is an update of a 2011 overview of systematic reviews, which synthesises the evidence, irrespective of disease, medicine type,
population or setting, on the e)ectiveness of interventions to improve consumers' medicines use.

Objectives

To assess the e)ects of interventions which target healthcare consumers to promote safe and e)ective medicines use, by synthesising
review-level evidence.

Methods

Search methods: We included systematic reviews published on the Cochrane Database of Systematic Reviews and the Database of
Abstracts of Reviews of E)ects. We identified relevant reviews by handsearching databases from their start dates to March 2012.

Selection criteria: We screened and ranked reviews based on relevance to consumers’ medicines use, using criteria developed for this
overview.

Data collection and analysis: We used standardised forms to extract data, and assessed reviews for methodological quality using the
AMSTAR tool. We used standardised language to summarise results within and across reviews; and gave bottom-line statements about
intervention e)ectiveness. Two review authors screened and selected reviews, and extracted and analysed data. We used a taxonomy of
interventions to categorise reviews and guide syntheses.
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Main results

We included 75 systematic reviews of varied methodological quality. Reviews assessed interventions with diverse aims including support
for behaviour change, risk minimisation and skills acquisition. No reviews aimed to promote systems-level consumer participation in
medicines-related activities. Medicines adherence was the most frequently-reported outcome, but others such as knowledge, clinical and
service-use outcomes were also reported. Adverse events were less commonly identified, while those associated with the interventions
themselves, or costs, were rarely reported.

Looking across reviews, for most outcomes, medicines self-monitoring and self-management programmes appear generally e)ective to
improve medicines use, adherence, adverse events and clinical outcomes; and to reduce mortality in people self-managing antithrombotic
therapy. However, some participants were unable to complete these interventions, suggesting they may not be suitable for everyone.

Other promising interventions to improve adherence and other key medicines-use outcomes, which require further investigation to be
more certain of their e)ects, include:

· simplified dosing regimens: with positive e)ects on adherence;

· interventions involving pharmacists in medicines management, such as medicines reviews (with positive e)ects on adherence and use,
medicines problems and clinical outcomes) and pharmaceutical care services (consultation between pharmacist and patient to resolve
medicines problems, develop a care plan and provide follow-up; with positive e)ects on adherence and knowledge).

Several other strategies showed some positive e)ects, particularly relating to adherence, and other outcomes, but their e)ects were less
consistent overall and so need further study. These included:

· delayed antibiotic prescriptions: e)ective to decrease antibiotic use but with mixed e)ects on clinical outcomes, adverse e)ects and
satisfaction;

· practical strategies like reminders, cues and/or organisers, reminder packaging and material incentives: with positive, although somewhat
mixed e)ects on adherence;

· education delivered with self-management skills training, counselling, support, training or enhanced follow-up; information and
counselling delivered together; or education/information as part of pharmacist-delivered packages of care: with positive e)ects on
adherence, medicines use, clinical outcomes and knowledge, but with mixed e)ects in some studies;

· financial incentives: with positive, but mixed, e)ects on adherence.

Several strategies also showed promise in promoting immunisation uptake, but require further study to be more certain of their e)ects.
These included organisational interventions; reminders and recall; financial incentives; home visits; free vaccination; lay health worker
interventions; and facilitators working with physicians to promote immunisation uptake. Education and/or information strategies also
showed some positive but even less consistent e)ects on immunisation uptake, and need further assessment of e)ectiveness and
investigation of heterogeneity.

There are many di)erent potential pathways through which consumers' use of medicines could be targeted to improve outcomes, and
simple interventions may be as e)ective as complex strategies. However, no single intervention assessed was e)ective to improve all
medicines-use outcomes across all diseases, medicines, populations or settings.

Even where interventions showed promise, the assembled evidence oLen only provided part of the picture: for example, simplified dosing
regimens seem e)ective for improving adherence, but there is not yet su)icient information to identify an optimal regimen.

In some instances interventions appear ine)ective: for example, the evidence suggests that directly observed therapy may be generally
ine)ective for improving treatment completion, adherence or clinical outcomes.

In other cases, interventions may have variable e)ects across outcomes. As an example, strategies providing information or education as
single interventions appear ine)ective to improve medicines adherence or clinical outcomes, but may be e)ective to improve knowledge;
an important outcome for promoting consumers' informed medicines choices.

Despite a doubling in the number of reviews included in this updated overview, uncertainty still exists about the e)ectiveness of many
interventions, and the evidence on what works remains sparse for several populations, including children and young people, carers, and
people with multimorbidity.

Authors' conclusions

This overview presents evidence from 75 reviews that have synthesised trials and other studies evaluating the e)ects of interventions to
improve consumers' medicines use.
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Systematically assembling the evidence across reviews allows identification of e)ective or promising interventions to improve consumers’
medicines use, as well as those for which the evidence indicates ine)ectiveness or uncertainty.

Decision makers faced with implementing interventions to improve consumers' medicines use can use this overview to inform decisions
about which interventions may be most promising to improve particular outcomes. The intervention taxonomy may also assist people
to consider the strategies available in relation to specific purposes, for example, gaining skills or being involved in decision making.
Researchers and funders can use this overview to identify where more research is needed and assess its priority. The limitations of the
available literature due to the lack of evidence for important outcomes and important populations, such as people with multimorbidity,
should also be considered in practice and policy decisions.

P L A I N   L A N G U A G E   S U M M A R Y

Strategies to improve safe and e�ective medicines use by consumers: an overview of systematic reviews

Review question: This is an update of an overview first published in 2011. Researchers in the Cochrane Collaboration reviewed the
evidence from systematic reviews about the e)ects of interventions to improve safe and e)ective medicines use by consumers, irrespective
of disease, medicine type, population or setting.

Background: Medicines are a cornerstone of treatment for many health problems. Many strategies exist to help people to use medicines
safely and e)ectively, but research in the area is poorly organised across diseases, populations and settings. This can make it di)icult for
policy makers, health professionals and others to find and use the evidence about what works and what does not.

Study characteristics: This overview summarised the evidence from 75 systematic reviews on consumers' medicine use published to
March 2012. Reviews covered acute and chronic diseases in diverse populations and settings; and evaluated a wide range of strategies to
improve medicines use, including support for behaviour change, risk minimisation and skills acquisition. Medicines adherence was the
most commonly-reported outcome, with others such as knowledge and clinical outcomes also reported. Adverse events were identified
less oLen.

Key results: Collectively, the results suggest that there are many di)erent potential pathways through which consumers' use of medicines
could be targeted to improve outcomes. However, no single strategy improved all medicines-use outcomes across all diseases, populations
or settings.

Strategies that appear to improve medicines use include medicines self-monitoring and self-management programmes, while simplified
dosing regimens and directly involving pharmacists in medicines management (eg medicines reviews) appear promising. Other strategies,
such as delayed antibiotic prescriptions; practical management tools (eg reminders, packaging); education or information combined with
other strategies (eg self-management skills training, counselling); and financial incentives, may also have some positive e)ects, but their
e)ects are less consistent.

Some strategies, such as directly observed therapy, may be ine)ective. Other strategies such as providing information or education alone
may have variable e)ects, being ine)ective to change some outcomes (eg medicines adherence) but improving others such as knowledge,
which is key for informed medicines choices. Despite a doubling of the number of included reviews in this update, uncertainty remains
about the e)ects of many interventions, and the evidence on what works was particularly sparse for several populations, including children
and young people, carers, and people with multimorbidity.

Quality of the evidence: Included reviews oLen had methodological limitations - at study level, review level, or both - meaning results
should be interpreted with caution.
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B A C K G R O U N D

Numerous systematic reviews have examined interventions
to improve medicines use. Some reviews include various
interventions related to medicines for a specific disease, such as
for diabetes or schizophrenia (Vermeire 2005; Zygmunt 2002), while
others focus on one type of intervention (eg written information)
across di)erent diseases (Mahtani 2011; Nicolson 2009). Still others
focus on one primary goal, for example, improving medicines
adherence (Haynes 2008; Viswanathan 2012) or immunisation
rates (Jacobson 2005; Stone 2002). These di)erences in the
foci of systematic reviews can make it di)icult for decision
makers to access the review-level evidence to determine whether
potential interventions are e)ective or not, and for researchers
to know where gaps in the evidence exist, or for example, which
interventions warrant further investigation to be more certain of
their e)ects.

This is an update of an overview of systematic reviews first
published in 2011, which synthesises evidence from systematic
reviews of consumers' use of medicines. These comprise
interventions targeting consumers to promote evidence-based
prescribing for, and medicines use, by them. It considers such
interventions irrespective of disease, setting and/or population.

A consumer perspective on evidence-based prescribing
and medicines use

In this overview, we define consumers to include patients,
their family members or carers. We define consumer-oriented
interventions as those principally directed to consumers, in
recognition of their central role in decision making and
management of medicines, alone or in partnership with healthcare
professionals. Since it is ultimately the consumer who decides
whether and how to take medicines, the purpose of such
interventions might include promoting consumers' knowledge and
ability to make informed decisions about medicines, and providing
them with su)icient skills and support to take medicines safely
and e)ectively. This overview adopts this inclusive perspective
on consumers’ medicines use. Practically, this means considering
a wide range of specific interventions targeting consumers, such
as purposeful communication, information provision, education,
skills training, strategies promoting participation, and support for
medicines use.

Organisations working worldwide to regulate and optimise
medicines use and availability for individuals and populations have
defined evidence-based prescribing and medicines use in di)erent
ways, but definitions rest broadly on the principles of rational use
of medicines and evidence-based health care. These principles
specify that medicines are considered as only one among many
options for treatment; that the medicine chosen is the safest and
most e)ective option available; and that the medicine is the most
appropriate option based on the individual's need. Such principles
aim to enable healthcare consumers, professionals and systems to
make the best possible use of available medicines and to minimise
harms. Internationally, many policies and strategies based on
these broad principles have been used to inform, educate, support
and communicate with consumers to help them understand and
use their medicines in ways that are consistent with healthcare
evidence (Chetley 2007; Holloway 2011; NICE 2009).

Quality and safety in the use of medicines: issues of
adherence

Internationally, the pursuit of safe, high-quality health care is a
goal, yet major problems in achieving this have been documented
across countries (Coulter 2006; Schoen 2005). Amongst other
areas of concern, attention has focussed on medicines use, and
particularly on high rates of errors by prescribers and patients, on
preventable adverse e)ects (Coulter 2006; Feldstein 2006; Schoen
2005), on inconsistent medicines review, and on di)iculties in
communication and transitional care (Coleman 2006). Even when
medicines are used appropriately, adverse events may occur. The
chance of medicines problems occurring is increased by errors such
as administration of the wrong drug or dose, failure to adequately
take account of allergies or interactions, inadequate monitoring,
and insu)icient communication of key information to consumers.

Medicines management is only one aspect of managing health,
yet it is an important area for decision making by consumers.
The developing area of patient-centred care has promoted greater
awareness of the role of consumers as self-managers and as shared
managers of health and illness with healthcare providers, and
of the principles and practices of shared and informed decision
making (Coulter 2006; Dickinson 2003; Little 2001). Despite these
conceptual shiLs, much research on consumers' medicines use has
focussed primarily or exclusively on adherence, and so involved
consumers in largely passive roles.

Medicines adherence has major implications for the e)ective
treatment of many diseases (Haynes 2008; Holloway 2011; Munro
2007; Van Dulmen 2007). If medicines are required, and are
selected from available treatment options, they must be taken
appropriately to be e)ective and safe. This might involve ensuring
the correct medicine is used, avoiding interactions and identifying
contraindications, and taking the medicine according to the
appropriate dose, schedule and duration. These activities form a
complex set of processes which can be disrupted at any point and
so contribute to poor adherence (Coulter 2006).

Poor medicines adherence is of major concern with good cause:
studies consistently show that up to half of patients do not
take their medicines as prescribed (Haynes 2008; Holloway 2011;
Viswanathan 2012), and more than 85% of patients are occasionally
non-adherent (O'Connor 2006). Research suggests that taking
less of a medicine than prescribed, rather than more, is most
common, although both occur (Britten 2004), and many health
problems stem from failing to take medicines properly. Taking
too little can dilute any possible therapeutic benefit, but taking
medicines in the wrong dose or frequency can also cause problems
if, for example, a person tries to compensate for a missed dose
by taking more of the medicine when they remember, or takes
doses too close together. Poor or inconsistent adherence can
therefore cause a range of problems, including increased adverse
events, overdose, unnecessary hospitalisations and prescriptions,
antimicrobial resistance, rising costs, progression of disease and
treatment failure or death (Haynes 2008; Holloway 2011; Tarn
2006a; Viswanathan 2012).

Adherence, however, is complex. A recent systematic review
concluded that high levels of adherence to medicines (variously
defined but including continued medicine use, or use above
a threshold such as 80% of pills taken) was associated in
many cases with positive health outcomes, such as decreased

Interventions to improve safe and e�ective medicines use by consumers: an overview of systematic reviews (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

4



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

mortality (Simpson 2006). However, the review also suggested that
good adherence to potentially harmful treatments can lead to
adverse outcomes. Other authors have also stressed that increased
adherence may have various e)ects, some of them harmful. These
include harmful, or adverse, e)ects of the medicine itself, as well
as harms associated with a loss of patient autonomy and choice
(Haynes 2008; Pound 2005).

Many factors a)ect adherence to medicines (Topinkova 2012).
Previous research has concentrated largely on factors a)ecting
consumers' behaviour. These include consumers' ability to
remember to take medicines appropriately, the quality of
instructions about the medicine, and the demands of complex
treatment regimens (Dickinson 2003; Haynes 2008; Mahtani 2011;
Mishra 2011; NICE 2009; Van Dulmen 2007). Such factors largely
reflect unintentional non-adherence, which has typically been
described as passive non-adherence occurring as a result of
forgetfulness or other factors such as carelessness (Gadkari 2012).
Recent research suggests that unintentional non-adherence may
instead be associated with beliefs about medicines (eg perceived
need for medicines, perceived a)ordability; Gadkari 2012). There is
also now growing recognition that intentional non-adherence may
also play a role. Factors a)ecting intentional non-adherence are
complex, and include those associated with cost, adverse e)ects,
patient preferences, disagreement with the need for treatment, or
communication breakdown between patient and provider (Britten
2004; Brown 2012; Coleman 2006; Munro 2007; Pound 2005;
Ratanawongsa 2013; Soumerai 2006; Tarn 2006a).

Recent qualitative research gives further insight into the many
complex factors that interact to a)ect how and why people take
medicines. For example, a so-called 'aversion' to medicines use
has been documented (Britten 2004; Pound 2005; Townsend 2003).
Consumers may use medicines only when symptoms demand
it, or in ways that least disrupt their daily routines, rather than
as prescribed. Sometimes people adjust or halt the regimen to
minimise adverse e)ects or financial costs, or simply because they
do not like taking medicines regularly or continuously (Gadkari
2012; Mishra 2011; Pound 2005). These choices reflect the realities
of daily medicines use, and the influence of perceptions of health
and illness, such as self-identity and the stigma of having an illness
dependent on medicines (Britten 2004; Pound 2005; Townsend
2003). Consumers' concerns about the medicines themselves,
including adverse e)ects, tolerance and dependence, can also
a)ect adherence (Pound 2005).

There is also growing awareness that factors beyond consumers'
control can a)ect adherence (Brown 2012; Coulter 2006; Munro
2007; O'Connor 2006; Ratanawongsa 2013; Soumerai 2006).
Research suggests, for example, that healthcare providers'
communication and behaviour can a)ect patients' medicines
use, with documented examples of communication breakdown
including failure to:

• adequately explain how to take a medicine or provide
information about new prescription medicines (Tarn 2006a; Tarn
2006b);

• review medicines, even where needs are complex (Schoen
2005);

• raise and discuss with consumers any reluctance to take
medicines (Britten 2004; Pound 2005; Ratanawongsa 2013); and

• discuss with consumers their knowledge and beliefs about
health and treatment (Munro 2007; Ratanawongsa 2013).

Other factors that can a)ect medicine use but which may be largely
beyond consumers' control include:

• financial costs or burden (Gadkari 2012; Munro 2007; Pound
2005; Tarn 2006b);

• the co-existence of problems (co-morbidity or multimorbidity)
(Mishra 2011; Soumerai 2006; Tarn 2006a);

• features of health service organisation, such as access to and
availability of services, and requirements of the treatment itself;
and

• the social and cultural context in which treatment occurs,
including the influence of community, family members and
peers (Garner 2007; Munro 2007).

Given these compounding factors, communication in its entirety
is critical, and there is increasingly a view that interventions to
improve adherence should focus not just on consumers but on the
wider patient context and healthcare system. An emerging theme
among recent research is an emphasis on adopting patient-centred
care and shared decision-making principles in order to achieve
better adherence, together with attention to barriers that may be
targets for interventions (Garner 2007; Munro 2007).

Why it is important to do this overview

An overview of systematic reviews examined the evidence on
interventions to improve adherence to medicines (Van Dulmen
2007). This work identified many simple and complex interventions
aiming to improve adherence, typically with mixed e)ects.
Measuring adherence and seeking to understand it as a key aspect
of medicines use is important, but taken in isolation fails to consider
the wider management, communication and decision-making
roles that exist for consumers when considering or undertaking
treatment with medicines.

In this overview we seek to extend previous research in the area
beyond adherence, and to systematically identify and organise this
literature. There is a need to deliberately consider interventions
on consumers' medicines use which have purposes other than, or
in addition to, adherence. This includes strategies with broader
aims related to medicines, such as promotion of informed decision
making or information to improve medicines awareness and
literacy, better communication about medicines, improved support
for medicines use and increased recognition of and minimisation
of medicines-related adverse events. Our approach also includes
collecting information on a comprehensive range of outcomes
in addition to adherence, such as consumers' knowledge, skills,
capacity and their ability to minimise harms, as well as outcomes
for healthcare professionals and systems which are fundamental
to understanding and supporting consumers' medicines use. We
believe that this broad approach is worthwhile, as improving
adherence is not the only important outcome for consumers, health
professionals, systems or decision makers.

Taking this wider view of consumers’ medicines use is essential
if we are to better understand why - or why not - interventions
aiming to improve adherence and medicines use are e)ective.
Partnerships in which consumers are involved actively as managers
of medicines and decision makers with health professionals
are important. Involving consumers in their choices about
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medicines could also be central to the sustainability of evidence-
informed treatments. However, since interventions span diseases,
populations and treatment settings, it may be di)icult for
decision makers, healthcare professionals and researchers to find
and use the evidence on what works. We therefore originally
undertook this overview to systematically gather, evaluate
and organise the review-level evidence on consumer-oriented
medicines interventions, to improve access to the evidence in order
to inform decision making. This update was undertaken to ensure
currency of the review-level evidence.

O B J E C T I V E S

To update our synthesis of the evidence from systematic
reviews examining the e)ects of interventions which target
healthcare consumers to promote safe and e)ective medicines
use by consumers. This overview also aimed to provide an
overall structure and synthesis of the evidence on the range
of interventions with which it is possible to target consumers'
medicines use.

M E T H O D S

Criteria for considering reviews for inclusion

Types of reviews

We included all reviews published in English that met our selection
criteria and which were published in the:

• Cochrane Database of Systematic Reviews (CDSR); and

• Database of Abstracts of Reviews of E)ects (DARE).

Reviews eligible for inclusion were those of randomised controlled
trials (RCTs), quasi-randomised controlled trials (CCTs), controlled
before-and-aLer studies (CBAs), interrupted time series (ITS) or
before-and-aLer (BA) studies. Reviews of other study designs or
of qualitative studies were excluded, although issues raised by
reviews of qualitative studies were considered in the Background.

Types of participants

We included consumers, defined as any person using medicine(s),
either a patient, carer or both, and targeted as individuals or as
groups. We also included healthcare professionals who prescribed
or monitored medicines. To be included, interventions must have
explicitly targeted consumers as primary recipients. We excluded
reviews which focussed solely or primarily on interventions for
healthcare professionals, services or systems, as these are the
focus of work undertaken by the Cochrane E)ective Practice and
Organisation of Care (EPOC) Review Group (Weir 2009).

There were no restrictions based on the medicines being used or
prescribed (type of medicine, indication, number of concurrent
medicines), the number or type of health problems, or other
participant features.

'Medicines' were defined as any prescribed or over the counter
medicine, taken acutely, chronically or intermittently. We also
included vaccines but considered them separately to other
medicines.

Types of interventions

There are many interventions to influence the use of medicines
by consumers. To help to organise and provide a framework for
selecting and evaluating interventions we developed a taxonomy
based on the purpose of interventions (for details of the
intervention taxonomy see Additional Table 1; Lowe 2010). We
included interventions which fell into one of the eight categories
below:

• Providing information or education

• Facilitating communication and/or decision making

• Acquiring skills and competencies

• Supporting behaviour change

• Support

• Minimising risks or harms

• Improving quality

• Consumer system participation.

Many systematic reviews may be relevant to understanding the
e)ects of interventions relevant to the use of medicines by
consumers. We developed selection criteria to help us to identify
the most highly-relevant reviews. These selection criteria were
used to rank reviews as high, moderate or low/very low relevance.
In this overview, we included only those reviews ranked as high
relevance to consumers' medicines use, based on them meeting the
following criteria:

• The main objective of review focussed exclusively on evidence-
based medicines use by and prescribing for consumers (ie safe
and e)ective medicines use by consumers); and

• The interventions in the review were directed to consumers and
exclusively focussed on evidence-based medicines use by and
prescribing for consumers; and

• The outcomes of studies in the review were related to medicines
use by and prescribing for consumers (searched for and/or
found and/or reported).

We included reviews evaluating both 'direct to consumer'
interventions and ‘indirect to consumer’ interventions, or a
combination. Direct to consumer interventions were defined
as those with a direct interface or line of communication
with consumers, for example, through education or counselling.
In comparison, indirect to consumer interventions were not
immediate to the consumer, but still aimed to influence their
medicines use, for example, through structural, organisational,
financing or system of care delivery strategies.

There were no restrictions according to the: medical condition(s);
type(s) of medicine prescribed, taken or targeted; intervention
setting; or duration of treatment.

Reviews were also unrestricted based on comparisons examined,
therefore all of the following were eligible for inclusion:

• Intervention versus any control (no intervention, usual care,
placebo or other control)

• One intervention versus another.

Types of outcome measures

We sought data for outcomes in the following categories:
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• Consumer-oriented outcomes, such as knowledge and
understanding, skills acquisition, and health status and
wellbeing;

• Provider-oriented outcomes, including knowledge and
understanding and evaluation of care; and

• Health service-oriented outcomes, including service use
outcomes and costs.

For a full list of outcomes sought, see Additional Table 2.

Search methods for identification of reviews

Handsearching for reviews

Reviews of consumer-oriented medicines interventions cannot
be reliably identified by key word or subject heading searching
as they typically encompass a diverse range of interventions.
Additionally, relevant interventions may be disease-specific but
also have applicability across diseases, and so are not reliably
captured using systematic database searches (Ryan 2011a).

Relevant reviews were therefore identified in two steps:

Step 1: Identification of all reviews on consumer-oriented
interventions.

One investigator handsearched CDSR and DARE databases,
screening by review title and abstract to identify all reviews
published in English and relevant to communicating with
consumers and improving their participation in health care
(irrespective of relevance to medicines). This involved identifying
all reviews of interventions to communicate with, inform or
educate, support or seek the participation of consumers.

Step 2: Selection of reviews relevant to medicines use.

Two investigators independently screened the set of reviews
identified in step 1, by title and abstract to identify all reviews of any
relevance (high, moderate, low/very low) to consumers' medicines
use. All reviews identified as relevant in this step were obtained in
full text for further assessment.

For the original overview (Ryan 2011b), we searched from database
inception up to and including Issue 3 2008 of The Cochrane Library.
In this update we searched forward, from Issue 4 2008 up to March
2012 (inclusive) of The Cochrane Library.

Data collection and analysis

Selection of reviews identified by handsearching

We categorised reviews of any relevance to consumers' medicines
use by assessing the full-text review. Two investigators working

independently applied the criteria for ranking reviews (outlined
in  Criteria for considering reviews for inclusion  - Types of
interventions) to identify those of high relevance. Di)erences were
resolved by discussion or by consultation with a third party to reach
consensus. We excluded from this overview those reviews ranked
as moderate relevance or lower; see Characteristics of excluded
reviews table for list of excluded reviews and reasons for exclusion
(available at https://doi.org/10.26181/19320386.v1).

To minimise duplication amongst reviews, we developed a second
set of selection criteria which were applied in two steps (see below)
to high relevance non-Cochrane systematic reviews identified in
DARE. This was in order to remove reviews that were considered to
duplicate Cochrane reviews, while retaining reviews whose scope
was not covered by Cochrane reviews.The rationale for this decision
was twofold: first, Cochrane reviews are, in the main, of higher
quality than systematic reviews from other sources (Moher 2007);
and second, Cochrane reviews are regularly updated to reflect the
state of the evidence, whereas reviews from other sources typically
are not.

High relevance non-Cochrane reviews were therefore screened in
two further selection steps and were excluded from this overview if:

Step 1: The review was of low quality. The non-Cochrane review
was excluded if it was rated as low quality or had serious
methodological flaws according to the Centre for Reviews and
Dissemination assessment of the review published as part of the
DARE abstract; and as assessed by the authors using the AMSTAR
assessment tool (Shea 2007; rating of less than 4 of a possible 11
points; see  Data collection and analysis  - Quality assessment of
included reviews, for details of the AMSTAR tool and assessment).

Step 2: The review had substantial overlap with Cochrane reviews.
For each non-Cochrane review, we identified all Cochrane reviews
with a similar scope and the degree of overlap with these Cochrane
review(s) assessed to determine how many unique studies would
be contributed by inclusion of the non-Cochrane review. Non-
Cochrane reviews with approximately 50% or more of their studies
already captured by Cochrane reviews were generally excluded.
Where we identified two non-Cochrane reviews with similar scope
(duplicative reviews) the higher-quality review was included in
this overview.  Two investigators working independently assessed
these reviews, with di)erences resolved by discussion or by
consultation with a third party to reach consensus. We provide
details of high relevance, non-Cochrane reviews excluded at
the full-text stage based on these two further screening steps
in the Characteristics of excluded reviews table, see https://
doi.org/10.26181/19320386.v1; also refer to Figure 1.
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Figure 1.   Review screening, selection and assessment steps, and numbers at each stage
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Figure 1.   (Continued)

 
Data extraction

We developed and piloted a data extraction form to summarise
the key characteristics of reviews, including information about the
objectives, participants, intervention features, outcomes assessed
and comparisons performed; as well as the quality of included
studies, quality of the review and the review's results. One
investigator extracted data and a second investigator verified the
extracted data. Di)erences were resolved by discussion to reach
consensus.

Quality assessment of included reviews

We assessed the quality of included systematic reviews using the
AMSTAR instrument (Shea 2007). AMSTAR assesses the degree to
which review methods avoided bias by evaluating the methods
against 11 distinct criteria, including:

• use of an 'a priori’ design;

• duplicate study selection and data extraction;
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• comprehensive searching of the literature;

• use of publication status as an exclusion criterion;

• provision of (included and excluded) studies;

• provision of characteristics of included studies;

• assessment of methodological quality of included studies;

• appropriate use of quality of included studies in formulating
conclusions;

• appropriate methods for combining results of studies;

• assessment of publication bias; and

• conflict of interest (both review and included studies) stated.

Each AMSTAR item was rated as yes (clearly done), no (clearly not
done), can't answer, or not applicable, based on the published
review report. A review that adequately met all of the 11 criteria was
considered to be a review of the highest quality. Quality rating was
as follows:

 

AMSTAR score (out of 11 criteria) Rating

8 to 11 high quality

4 to 7 moderate quality

3 or lower low quality

 
One investigator assessed review quality and a second investigator
verified this assessment. Di)erences were resolved by discussion to
reach consensus.

Quality assessment of included studies within reviews

We did not reassess the quality of included studies within
reviews but instead reported study quality according to the review
authors' assessment. We collected this information during the
data extraction process. We used ratings of study quality in the
synthesis and interpretation of results; for example, to downplay
the certainty of conclusions and ratings of e)ectiveness where
studies were all of poor methodological quality or had serious
methodological shortcomings that may have predisposed the
review's results to bias. For example, finding intervention 'x'
e)ective but with serious methodological limitations, conclusions
of 'su)icient evidence' would be downgraded to 'some evidence' to
reflect a lower degree of confidence in the findings from the review
overall.

Extracting data and identifying relevant outcomes

We identified outcomes for data extraction by screening against
the medicines outcome taxonomy developed for this overview
(Additional  Table 2), agreed upon by two investigators reaching
consensus.

We developed the medicines outcome taxonomy by assessing
the range and types of interventions on consumers' medicines
use (and used to develop the intervention taxonomy;
see  Lowe 2010; Ryan 2010; Ryan 2011a) and by those
outcomes relevant to these medicines interventions. The
identified medicines-related outcomes were then mapped back
onto Cochrane Consumers and Communication Review Group
(CC&CRG) outcome taxonomy categories, which comprehensively
articulates and organises outcomes on communication with and
participation by consumers. It maps outcomes at di)erent levels
within the health system: consumers, providers and systems
(available at: http://cccrg.cochrane.org/sites/cccrg.cochrane.org/
files/uploads/Outcomes.pdf).

These steps were undertaken by two investigators working together
(NS, RR), in consultation with a third investigator with expertise
in research on consumer communication and participation (SH).
These steps were used to identify iteratively broad and specific
medicines outcomes and to organise them into a meaningful
taxonomy.

In the original version of this overview, one author entered all data
from data extraction forms into RevMan and this was checked for
accuracy by a second author working independently. In the update
of this overview, one author entered data from extraction forms
into RevMan and a random selection of reviews was checked for
accuracy by a second author (MP) working independently.

Statistical presentation of results from reviews

For each included review, we extracted all results for medicines-
related outcomes.

Within individual reviews, we extracted and reported, where
available, pooled e)ect sizes for outcomes meta-analysed in
reviews; or a range of e)ect sizes from their included studies. We
preferred absolute rather than relative e)ect sizes, and calculated
these wherever possible (Akl 2011). In all cases, one investigator
extracted results and performed conversions to absolute e)ect
sizes, and this was verified by a second investigator, with
disagreements resolved by discussion to reach consensus.

If the above information was not available, we used vote counting
by direction of e)ect or by statistical significance, in order to
allow us to report results consistently across included reviews. Vote
counting sums and compares the numbers of studies reporting
particular outcomes, for example: the numbers of studies reporting
positive results compared with the number reporting negative
results for a particular outcome; or the number of studies reporting
statistically significant results compared with the number reporting
no statistically significant results for a certain outcome. Where
none of these forms of reporting were possible, for example,
where outcomes were reported descriptively by single studies,
we reported these results using standardised language indicating
direction of e)ect and statistical significance. It should also be
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noted that vote counting as a synthesis method is by no means
universally accepted, and oLen researchers are advised to adopt
other ways of summarising results (Higgins 2011). We acknowledge
that vote counting has limitations, but we adopted it for this
overview as there were few other robust alternative methods by
which to summarise such diverse results across reviews.

Summaries of main results

As well as numerical data, we extracted and descriptively
summarised each study's results using standardised language, in
order to allow consistent reporting of results across reviews. Two
investigators analysed and summarised results of the included
reviews, and reported them narratively to enable identification of
broad conclusions within and across reviews.

Synthesis of results and rating the evidence of e�ectiveness

We formulated standardised ‘e)ectiveness statements’ to rate the
evidence arising from reviews, using a further synthesis step that
went beyond a simple summary of the main results of each review.
These statements were based on the rating scheme developed
by the CC&CRG to help synthesise and rate the evidence across
systematic reviews where interventions are complex and diverse
(Ryan 2005; Ryan 2009a; Ryan 2011a). See the table below for a
full explanation of the terms used and how these definitions were
applied to developing e)ectiveness statements.

 

Summary statement Translation

Sufficient evidence Evidence to make a decision about the effect of the intervention(s) in relation to a specific out-
come(s). This includes evidence of an effect in terms of (i) benefit or (ii) harm. Statistically signif-
icant results are considered to represent sufficient evidence on which to base decisions, but a
judgement of sufficient evidence is also made based on the number of studies/participants includ-
ed in the analysis for a particular outcome. A rating of sufficient evidence is often based on meta-
analysis producing a statistically significant pooled result that is based on a large number of in-
cluded studies/participants. This judgement may also be made based on the number of studies
and/or study participants showing a statistically significant result - for example (in a narrative syn-
thesis) a result where 12 studies of a total of 14 for a specific outcome showed a statistically signifi-
cant effect of an intervention would be considered to represent sufficient evidence.

Some evidence Less conclusive evidence to make a decision about the effects of a particular intervention(s) in re-
lation to a specific outcome(s).This may be based on narrative syntheses of review results. In this
case, the result is qualified according to the findings of the review - for example, 'some evidence
(5 studies of 9) reported a positive effect of .....' (This would be based on a more equivocal set of re-
sults than those obtained for 'sufficient evidence' above. For example, while 12/14 statistically sig-
nificant studies would be classed as 'sufficient evidence', 5/9 statistically significant studies is more
equivocal and would be classed as 'some evidence.')

This may also be based on a statistically significant result obtained in a small number of studies; a
statistically significant result obtained from studies with a small number of participants; or a statis-
tically significant result obtained from studies of low quality.

Insufficient evidence Not enough evidence to support decisions about the effects of the intervention(s) on the basis of
the included studies. This should be interpreted as 'no evidence of effect', rather than 'evidence
of no effect'. Statistically non-significant results are considered to represent insufficient evidence.
Where the number of studies is small, and/or the number of participants included in the studies is
small, insufficient evidence might reflect underpowering of the included studies to be able to de-
tect an effect of the intervention. Where the number of studies is large, and/or the number of par-
ticipants included in these studies is large, 'insufficient evidence' may reflect underlying ineffec-
tiveness of the intervention to affect the outcomes being examined. In such cases the intervention
may additionally be described as 'generally ineffective' in order to separate such results from those
cases where insufficient evidence is used to describe results but this is based on a small number
of studies and/or participants (where non-significant results may reflect underpowering of studies
rather then ineffectiveness).

Insufficient evidence to deter-
mine

Not enough evidence to be able to determine whether an intervention is effective or not on the ba-
sis of the included studies. This statement is about reporting gaps in the evidence (ie where there
are too few studies to be able to determine effects), rather than the situation of the summary state-
ment above, which is about ineffectiveness (eg several studies reporting a statistically non-signifi-
cant result). It is likely to arise when the numbers of included studies is very small.
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The e)ectiveness statements give bottom-line statements about
the main e)ects of interventions assessed within each intervention
category, using standardised language and based on a set of
decision rules that take into account the results, statistical
significance and the quality and number of studies on which the
result is based. For example, the result from a review reported as
'education significantly improved adherence in 1 study' would be
given as the bottom-line statement 'there is insu)icient evidence to
determine the e)ects of education on adherence'.

One investigator systematically rated the review's results and
a second investigator verified the rating, with disagreements
resolved by discussion to reach consensus.

Mapping of reviews to the intervention taxonomy and
summarising results across reviews

First, we organised the evidence using the taxonomy of
interventions developed in parallel with this overview (Lowe
2010); see Criteria for considering reviews for inclusion - Types of
interventions and Additional Table 1.

As part of the data extraction process one investigator assigned
reviews to one or more categories of the taxonomy, based on
the review's aims. A second investigator verified this mapping,
with di)erences resolved by discussion to reach consensus.
As a result of di)erences in the scope (range) of included
interventions within reviews, and the aims of those interventions,
intervention categories were not treated as mutually exclusive:
some reviews were mapped to multiple categories, while others
appear in only one, but this was performed in a deliberate attempt
to disaggregate the evidence contributing towards di)erent
medicines use objectives. This step was designed to deal with
di)erences across reviews in the way that interventions were
split or lumped together. For example some reviews, such
as Haynes 2008 (including all interventions to promote medicines
adherence) were mapped to almost all intervention categories,
based on the diverse range of included interventions. Many
other reviews that lumped interventions contained a slightly
narrower range of interventions (eg  Gleeson 2009  and  Gray
2009  both included a range of interventions such as patient
education and simplified dosing regimens; Russell 2006  included
dose simplification as well as counselling and education;  Ranji
2008 included delayed prescribing and educational interventions,
amongst others); while others were quite narrow in scope
(eg  Volmink 2007  and  Ford 2009  assessed directly observed
therapy;  Giu)rida 1997  and  Lutge 2012  examined financial and
material incentives respectively; Mahtani 2011 assessed the e)ects
of reminder packaging). Such reviews were mapped to fewer
intervention categories, based on an assessment of the identifiable
aims of the interventions determined by the scope of the review.
Since included reviews dealt with the range of potential medicines
interventions available so di)erently, they needed to be unpacked
into constituent interventions, based on their purposes, to allow
meaningful grouping of like interventions and interpretation of the
extracted data and results.

One investigator systematically synthesised each review's
extracted data, mapped to an intervention category, to produce
an overall summary of the evidence for that intervention category.
We developed overall summaries of the standardised statements
of e)ectiveness for each intervention category by systematically

summarising the assembled statements for all reviews mapped to
that category.

Summaries were written by one investigator and checked by a
second investigator, with di)erences resolved by discussion to
reach consensus.

Consumer participation

A consumer representative reviewed the protocol and a consumer
peer-reviewed this overview to ensure that consumers' views are
adequately and accurately represented.

R E S U L T S

Description of included reviews

Figure 1 gives a flow diagram outlining the selection process and
review numbers at each stage, for both the original overview and
this update.

Stage 1 - original overview

For the original version of this overview (Ryan 2011b), we
handsearched the CDSR and DARE databases from inception up
to and including Issue 3 (July) 2008, handsearching over 3000
Cochrane systematic reviews of interventions for health care and
8000 reviews in the DARE database, to identify reviews relevant to
prescribing for, and medicines use by, consumers.

ALer screening titles and/or abstracts, we retrieved 204 reviews in
full text for further assessment.

ALer further selection, quality assessment, and categorisation
as 'high' or 'other' relevance to consumers' medicines use, we
excluded 167 reviews for the following reasons:

• Moderate or lower relevance to consumers' medicines use (n =
127).

• Significant degree of overlap with other reviews (n = 31).

• Low quality review (total AMSTAR score < 4) (n = 4).

• Too indirect to consumer (interventions and/or outcomes) (n =
3)

• Review of qualitative studies (n = 2).

ALer all selection and categorisation steps, 37 reviews were
identified for inclusion.

Stage 2 - update

For this update we searched forward, from Issue 4 (April) 2008 to
March 2012 (inclusive) of the CDSR and DARE databases, retrieving
a total of 269 reviews in full text for assessment via handsearching.
Of these, we excluded 231 reviews for the following reasons:

• Moderate or lower relevance to consumers' medicines use (n =
184)

• Significant degree of overlap with other reviews (n = 17)

• Low quality review (total AMSTAR score < 4) (n = 28)

• Too indirect to consumer (interventions and/or outcomes) (n =
2)

ALer all selection and categorisation steps, we identified
a further 38 new reviews for inclusion in this update.
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We also checked all CDSR reviews for updates published
since the original searches were conducted, identifying
6 updates of reviews included in the original version
of the overview (Garcia-Alamino 2010  (updating  Heneghan
2006b);  Halpern 2011  (updating  Halpern 2006);  Lewin
2010  (updating  Lewin 2005);  Mahtani 2011  (updating  Heneghan
2006a);  Nkansah 2010  (updating  Beney 2000);and  Schedlbauer
2010 (updating Schedlbauer 2004)). All six reviews were updates of
Cochrane reviews with the exception of Garcia-Alamino 2010, which
was a new Cochrane review updating the previously published
DARE review by Heneghan and colleagues (Heneghan 2006b) on the
same topic.

In total, 75 unique Cochrane and DARE systematic reviews are
included in this updated overview.

Characteristics of the included reviews are presented
in tables on the Review Group's website at https://
doi.org/10.26181/19320386.v1 together with Characteristics of
excluded studies tables containing a full list of reviews with their
reasons for exclusion.

Objectives and scope of the reviews

The objectives and scope of included reviews varied, although
almost half (35/75, 47%) primarily aimed to improve adherence
to medicines or uptake of immunisations (Al-aqeel 2011; Bain-
Brickley 2011; Amico 2006; Chivu 2008; De Bleser 2009; Ford 2009;
Gleeson 2009; Gray 2009; Halpern 2011; Haynes 2008; Haywood
2009; Jacobson 2005; Lewin 2010; Liu 2008; Lutge 2012; Mahtani
2011;Mbuba 2008; McIntosh 2006; Odegard 2007; Oltho) 2005;
Orton 2005; Oyo-Ita 2008; Rueda 2006; Russell 2006; Saini 2009;
Schedlbauer 2010; Schroeder 2004; Stone 2002; Thomas 2010;
van Eijken 2003; Van Wijk 2005; Vergouwen 2003; Vermeire 2005;
Volmink 2007; Zygmunt 2002). These reviews included a wide
range of specific strategies, and although reviews most consistently
reported on the interventions' e)ects on adherence, additional
e)ects (outcomes) were also reported, such as clinical outcomes,
adverse events, satisfaction, attitudes to medicines, quality of life,
and costs.

Almost as many reviews (34/75, 45%) took a slightly wider focus,
for example considering medicines use within a clinical or self-
management context, while still targeting consumers directly
(Argarwal 2011; Bainbridge 2006; Bayoumi 2009; Bennett 2009;
Bhogal 2006; Bower 2006; Buckley 2010; Castelino 2009; Garcia-
Alamino 2010; Golicki 2008; Holland 2008; Jegu 2011; Koshman
2008; Lummis 2006; Machado 2007a; Machado 2007b; Machado
2008; Misso 2010; Molife 2009; Morrison 2001; Nicolson 2009;
Nishtala 2008; Nkansah 2010; Pankowska 2009; Parr 2009; Polis
2007; Ranji 2008; Roughead 2005; Royal 2006; Smith 2009; Spurling
2007; Stevenson 2004; Wright 2006; Yankova 2008). These reviews
also reported the e)ects of interventions on adherence, but more
consistently reported a range of additional outcomes, such as
knowledge, understanding and recall, adverse events, medicines
errors, health service use and professionals' workload, dropouts
and withdrawals, costs, clinical outcomes and quality of life.

Several reviews evaluated interventions which targeted consumers
both directly and indirectly (Bayoumi 2009; Buckley 2010;
Haywood 2009; Mbuba 2008; Ranji 2008; Smith 2009; Stone
2002; Vergouwen 2003). For example,  Vergouwen 2003  reviewed
interventions to improve adherence to antidepressants in which

education (direct to consumers) and collaborative care (indirect
to consumers through changes to the organisation of care)
were evaluated. Bayoumi 2009 evaluated medicines reconciliation
interventions designed to identify and reduce discrepancies
between what people should be taking and what they actually
take, including discharge letters and/or counselling and access to
a medicines helpline (direct to consumer interventions) as well as
interventions based on academic detailing using weekly audit and
feedback (indirect to consumers). Similarly,  Ranji 2008  assessed
the e)ects of a range of strategies to reduce antibiotic overuse,
including those targetting consumers directly (such as education,
financial incentives and disincentives, delayed prescriptions),
and those interventions targetting consumers indirectly, such
as provider education, audit and feedback, decision support
materials and reminders. Stone 2002 reviewed interventions which
targeted di)erent levels of the health system to improve adult
immunisation, including direct-to-consumer interventions such as
patient reminders or financial incentives, as well as indirect to
consumer interventions such as organisational change, provider
financial incentives and provider education. In such reviews, the
combined data, plus any separate data from the direct and indirect
interventions, were collected and reported wherever possible.

Six reviews (8%) evaluated interventions which were aimed
at consumers indirectly (Aaserud 2006; Austvoll-Dahlgren 2008;
Giu)rida 1997; Maio 2005; Maglione 2002; Mollon 2009). All
assessed the e)ects of financial interventions to indirectly
influence consumers' use of medicines, except  Maglione
2002  which assessed the e)ects of mass mailing strategies on
immunisation uptake and Mollon 2009 which evaluated the e)ects
of prescribing computerised decision support systems (CDSS),
including medicine alerts, reminders, medicines reviews and
feedback, on providers' prescribing patterns and patient outcomes.
These indirect-to-consumer reviews reported a range of consumer
outcomes relevant to prescribing and medicines use, and this
distinguishes the reviews included in this overview from those
failing to report consumer outcomes, and which were therefore
excluded on the basis of being rated as 'too indirect' to consumer.

Study characteristics and populations

Almost half of the included reviews (32/75 reviews, 43%)
included only randomised controlled trials (RCTs) (Argarwal 2011;
Bainbridge 2006; Bower 2006; Buckley 2010; Castelino 2009; Ford
2009; Garcia-Alamino 2010; Giu)rida 1997; Golicki 2008; Halpern
2011; Haynes 2008; Holland 2008; Koshman 2008; Lewin 2010;
Lutge 2012; Mahtani 2011; McIntosh 2006; Misso 2010; Mollon
2009; Nicolson 2009; Oyo-Ita 2008; Pankowska 2009; Parr 2009;
Roughead 2005; Rueda 2006; Russell 2006; Schedlbauer 2010;
Schroeder 2004; Spurling 2007; Thomas 2010; van Eijken 2003;
Vergouwen 2003). This reflects in part the wide recognition that
RCTs represent the 'gold standard' study design for evaluating
intervention e)ectiveness. Study designs other than RCTs may
be more prone to bias. Nonetheless, selected studies other than
RCTs may be appropriate for assessing the e)ects of complex
interventions (EPOC 2013; Higgins 2011; Ryan 2009b).

We explicitly attempted to avoid duplication by excluding non-
Cochrane reviews that had substantial overlap with Cochrane
reviews, seeing little advantage in including multiple reviews
assessing the same set of trials split and organised in di)erent
ways. On the other hand, we also wished to maximise the spread
of the interventions under evaluation, and so our assessment of
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overlap between reviews was formalised and systematic. The result
of this trade-o) between duplication and coverage is that there
is still some overlap between included reviews. To some extent,
overlap is unavoidable where large, general reviews looking across
diseases (eg  Haynes 2008) are assembled together with more
focussed reviews (eg in terms of disease, population, setting or
intervention), but with di)erent selection criteria (eg study design,
methodological quality, setting and/or participants eligible).

We therefore report the range of studies in each review as opposed
to a total number of included studies, as we cannot be certain that
there are not duplicated studies across included reviews. There
were between 1 (McIntosh 2006) and 78 (Haynes 2008) intervention
studies included in each review in this overview. The most recent
search date in the reviews was June 2011 (Lutge 2012) and the
oldest April 1997 (Giu)rida 1997), but most reviews (60/75, 80%)
had conducted their searches before the end of 2008.

Most studies involved adult participants. Seven reviews (Castelino
2009; Holland 2008; Maio 2005; Nishtala 2008; Russell 2006; Thomas
2010; van Eijken 2003) focussed on older adults (60 years or older),
while another nine reviews incorporated a wide range of ages
that explicitly included older with younger adults (Aaserud 2006;
Haynes 2008; Jacobson 2005; Koshman 2008; Lutge 2012; Nicolson
2009; Odegard 2007; Pankowska 2009; Yankova 2008).

Twenty-one reviews included children together with older
participants (Al-aqeel 2011; Bain-Brickley 2011; Bhogal 2006; De
Bleser 2009; Giu)rida 1997; Haywood 2009; Jacobson 2005; Lewin
2010; Liu 2008; Mbuba 2008; Misso 2010; Molife 2009; Mollon
2009; Nkansah 2010; Oyo-Ita 2008; Pankowska 2009; Ranji 2008;
Roughead 2005; Rueda 2006; Smith 2009; Spurling 2007), and one
review included children alone (Golicki 2008).

While most studies focussed on people with a condition and/or
taking medicines, as opposed to carers, 19 reviews included studies
with carers (Al-aqeel 2011; Amico 2006; Bain-Brickley 2011; Bennett
2009; Bhogal 2006; De Bleser 2009; Giu)rida 1997; Haynes 2008;
Haywood 2009; Jacobson 2005; Lewin 2010; Liu 2008; Mahtani
2011; Orton 2005; Oyo-Ita 2008; Ranji 2008; Smith 2009; Spurling
2007; Zygmunt 2002), the majority of whom were family members,
for example, parents of children taking medicines or requiring
immunisation (eg Lewin 2010; Liu 2008; Oyo-Ita 2008; Smith 2009).

In 22 reviews, healthcare professionals were included as recipients
of the intervention alongside consumers (Buckley 2010; Castelino
2009; Chivu 2008; Gleeson 2009; Haywood 2009; Jacobson 2005;
Lummis 2006; Mbuba 2008; Mollon 2009; Morrison 2001; Nishtala
2008; Nkansah 2010; Oyo-Ita 2008; Ranji 2008; Royal 2006; Smith
2009; Stevenson 2004; Stone 2002; Thomas 2010; Van Wijk 2005;
Vergouwen 2003; Wright 2006). In the majority of cases at least
some of the professional population were pharmacists, but others
including physicians, general practitioners, nurses, psychologists
and psychiatrists were also included in a small number of reviews,
as were community health workers and informal healthcare
providers (eg Lewin 2010; Smith 2009).

In total, 46 reviews evaluated interventions for medicines use in
relation to a particular medical condition, including:

• asthma (Bhogal 2006

• glaucoma or ocular hypertension (Oltho) 2005; Gray 2009)

• cardiovascular health: hypertension (Machado 2007b;
Schroeder 2004), heart failure (Koshman 2008), hyperlipidaemia
(Machado 2008; Schedlbauer 2010) or anticoagulant therapy
(Garcia-Alamino 2010), ischaemic heart disease (Buckley 2010)

• mental health: depression (Bower 2006; Vergouwen 2003),
schizophrenia (McIntosh 2006; Zygmunt 2002) and psychotropic
drug use (Nishtala 2008)

• infectious diseases: malaria (Orton 2005; Smith 2009), HIV/
AIDS (Amico 2006; Bain-Brickley 2011; Ford 2009; Rueda 2006),
tuberculosis (TB) (Liu 2008; Lutge 2012; Volmink 2007)

• diabetes (Golicki 2008; Machado 2007a; Misso 2010; Molife 2009;
Odegard 2007; Pankowska 2009; Vermeire 2005)

• pregnancy (contraceptive use) (Halpern 2011), advance
provision of emergency contraception (Polis 2007) or use of folic
acid in pregnancy (Chivu 2008)

• epilepsy (Al-aqeel 2011; Mbuba 2008)

• pain relief post cardiac surgery (Bainbridge 2006),
postoperatively (Yankova 2008), or for cancer pain (Bennett
2009)

• solid organ transplantation (De Bleser 2009)

• osteoporosis (Gleeson 2009)

• sickle cell disease (Haywood 2009)

• opioid dependence (Jegu 2011) and chronic benzodiazepine use
(Parr 2009); and

• respiratory (Spurling 2007) and other infections (Ranji 2008) in
relation to changing antibiotic prescribing and use.

Seven reviews focussed on assessing the e)ects of interventions
for immunisation uptake (Giu)rida 1997; Jacobson 2005; Lewin
2010; Maglione 2002; Oyo-Ita 2008; Stone 2002; Thomas 2010),
although  Giu)rida 1997  also included people with a range of
chronic and other health problems and treatment aims; as did the
review by Lewin 2010 which also aimed to improve adherence to
treatments for HIV and TB.

The remaining reviews evaluated interventions for medicines use
more generally across populations (and diseases), for example
including consumers taking medicines without specifying a
particular reason or condition (Aaserud 2006; Austvoll-Dahlgren
2008; Castelino 2009; Haynes 2008; Holland 2008; Mahtani 2011;
Maio 2005; Mollon 2009; Morrison 2001; Nicolson 2009; Royal
2006; Russell 2006; Saini 2009; Stevenson 2004; Van Wijk 2005);
although some of these reviews were setting-specific, for example,
considering only hospital inpatients (Lummis 2006; Wright 2006),
community-dwelling older adults (van Eijken 2003), or people in
ambulatory and primary care (Bayoumi 2009).

Two other reviews (Nkansah 2010; Roughead 2005) included
adults and children with a range of chronic conditions, as
well as specifically identifying those at high risk of medicines
misadventure, for example, those requiring multiple medicines
(polypharmacy).

Most other reviews did not comprehensively consider people
requiring polypharmacy, and/or those with co-morbid conditions
(multimorbidity), even though these circumstances may
particularly predispose people to medicines-related problems
(such as more adverse events, poor adherence, prescription
or dispensing of contraindicated medicines, lack of adequate
medicines review, and other problems) which require special
attention. This was true even in some reviews where the
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populations chosen for study are well known to be at risk for sub-
optimal medicines use (eg older community-dwelling adults).

Of included reviews, 22 did report inclusion criteria and/or included
studies in which people with more than one concurrent health
problem or taking multiple medicines were represented, but how
this was dealt with by studies and/or the reviews themselves was
highly varied across included reviews.

In several cases, reviews did explicitly seek and report information
on co-morbid health problems and/or polypharmacy (Gray 2009;
Machado 2007a; Machado 2007b; Machado 2008; Misso 2010;
Nkansah 2010; Roughead 2005; Russell 2006), although in all of
these reviews these issues were only actually addressed in a
minority of the included studies within each review.

In several other cases, reviews did not explicitly consider
multimorbidity or polypharmac,y but did consider eligible those
studies which included people taking multiple medicines and/or
with multiple concurrent health problems (ie they did not exclude
studies because they considered multiple health conditions and/or
medicines) (Austvoll-Dahlgren 2008; Bayoumi 2009; Haynes 2008;
Mahtani 2011; Nicolson 2009; Odegard 2007; Royal 2006; Saini
2009). Again, however, these issues were only considered in the
minority of included studies in most of these reviews.

Finally, a number of reviews considered multimorbidity and/or
polypharmacy incidentally through their inclusion criteria but not
further in the review (Castelino 2009; Holland 2008; Liu 2008;
Lutge 2012; Nishtala 2008; Volmink 2007). For example, Castelino
2009  excluded studies that selected people with only a specific
condition (where the population eligible for inclusion was older
people aged 65 years or more); while three reviews concentrating
on medicines for TB did not exclude studies where participants
were also HIV-positive (Liu 2008; Lutge 2012; Volmink 2007).

Interventions

Strategies directly targeting consumers ranged from the very
simple (such as reducing the frequency of dosing, changing
the medicine formulation, sending a postcard reminder) to the
very complex (di)erent combinations of education, medicines
reconciliation and/or review, counselling and self-monitoring,
or self-management programmes). To organise the evidence,
we categorised included reviews according to the intervention
taxonomy and mapped reviews to intervention categories based on
the underlying aim(s) of the included interventions. More detailed
descriptions of the interventions included in reviews are presented
in the 'Interventions' field of the Characteristics of the included
reviews tables, available on the Review Group's website at https://
doi.org/10.26181/19320386.v1.

Reviews dealt with interventions in very di)erent ways, reflecting
underlying di)erences in the lumping or splitting of interventions.
Some reviews were very focussed, assessing the e)ects of a single
type of intervention with a single identifiable aim - such as reminder
packaging (Mahtani 2011), unit-dose packaging (Orton 2005); or
various simplified dose regimens (Saini 2009). These interventions
focussed on aiming to improve medicines adherence were mapped
to the category 'supporting behaviour change.'

Other reviews were similarly focussed on a single type of
intervention, but the intervention itself had multiple purposes.
For example, a review on delayed antibiotic prescriptions as a

strategy (Spurling 2007) had dual aims, and was mapped to
provide evidence for interventions to facilitate communication and
decision making (ie enabling decision making about whether to
take antibiotics or not) as well as to minimise the risks or harms
of medicines use (ie to decrease antibiotic overuse/emergence of
antibiotic resistance in the community).

In other cases, reviews incorporated interventions with a broader
set of aims, and hence were mapped to a number of intervention
categories. For instance, the review by  Haynes 2008  assessed
all interventions to improve medicines adherence, including
practical medicines management interventions such as reminders,
packaging or dose simplification (mapped to the supporting
behaviour change category); but also included a large range of
other interventions with di)erent aims which were mapped to
di)erent categories, such as counselling (support), self-monitoring
(acquiring skills and competencies), instruction (providing
information or education), and comprehensive pharmaceutical
care services (improving quality).

Of note, we identified no reviews on 'consumer system
participation' related to medicines, a relatively new area of
consumer involvement in health care, in either the original
version of this overview (Ryan 2011b) or the current update (see
Additional  Table 1). Similarly, relatively few reviews addressed
the acquisition of skills and competencies (13 reviews with this
update), or aimed to facilitate communication and decision making
(10 reviews), also relatively new areas in relation to consumers' use
of medicines. In contrast, other categories were well populated with
evidence from included reviews; in particular, both the 'supporting
behaviour change' (53 reviews) and 'providing information or
education' (43 reviews) intervention categories.

Outcomes

Most reviews, taken individually and collectively, reported on a
relatively narrow range of outcomes, despite the fact that the
included interventions and scope of reviews were diverse.

Additional  Table 2  shows examples of the range of outcomes
reported by included reviews and how these relate to categories
of the medicines outcome taxonomy. There was a large range of
outcomes reported across the included reviews, taken collectively.
However, many individual reviews focussed on adherence, oLen
reporting a very small set of outcomes. Many reviews also did
not report outcomes which are necessary for understanding
the interventions under consideration, for example, reviews of
educational interventions did not routinely report outcomes such
as knowledge.

Methodological quality of included reviews

Quality of included reviews

Overall, this overview included 28 Cochrane reviews and 47 DARE
reviews. Of the Cochrane reviews, almost all (27/28, 96%) were
rated as high quality, with the majority (16/28, 57%) scoring 10 or
more points out of a possible 11 on AMSTAR, indicating that these
reviews were of high quality and likely to have minimal bias in their
design and conduct. Common reasons for a review to lose points on
AMSTAR were: not reporting conflicts of interest for both the review
authors and in the review's included studies; and the review not
assessing publication bias (ie the possibility that results from the
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review are biased because of the propensity for positive trials to be
published and for negative trials not to be).

Of the 47 included DARE reviews, few (6/47, 15%) were rated as high
quality (all scored 8 or 9 on AMSTAR). The remaining reviews were
rated as moderate quality (scoring between 4 and 7 points); over
half of these (25/47, 53%) received a rating of 5 or lower, suggesting
that these reviews may be at risk of bias that might influence the
results.

Quality of included studies

As reported by review authors, reviews included studies that
ranged from high (well designed and conducted studies) to low
quality (studies with serious methodological limitations).

A small number of reviews were highly selective about the quality
of the studies they included, for example, Haynes 2008 specified
that only RCTs with at least 80% follow-up and unconfounded
comparisons would be eligible for inclusion, while Mahtani 2011
included only RCTs with at least 80% follow-up. Even these
measures, however, did not ensure that included studies were of
high quality: in both reviews only a minority of studies adequately
concealed allocation, for example; while in Mahtani 2011 the
majority of included studies were rated as being at high risk of bias,
with problems such as unclear randomisation methods identified
as methodological limitations.

Almost half of reviews (32/75, 43%) included only RCTs. A small
number of these reviews reported that included studies were of
generally high quality (eg Buckley 2010; Mollon 2009; Spurling
2007). More commonly, reviews reported that included studies
were of generally moderate quality, with some predisposition to
bias (eg Argarwal 2011; Ford 2009; Garcia-Alamino 2010; Holland
2008; Thomas 2010; van Eijken 2003; Vergouwen 2003). In other
cases, reviews reported that while included studies were at
moderate risk of bias the results were oLen based on single,
or small numbers of, studies (eg Halpern 2011; McIntosh 2006;
Nkansah 2010; Oyo-Ita 2008). Other reviews highlighted particular
limitations of the included studies and the likelihood that this
would introduce bias, such as studies failing to adequately conceal
allocation (Giu)rida 1997; Koshman 2008) or achieve adequate
blinding (Koshman 2008; Parr 2009), or with key characteristics
being unevenly distributed (Bainbridge 2006).

In other cases, reviews reported that included studies were of
variable quality, for example, ranging from moderate to high
risk of bias (eg Lewin 2010; Schedlbauer 2010), and several that
included studies were of generally low quality and/or had serious
methodological limitations (Lutge 2012; Nicolson 2009; Roughead
2005; Rueda 2006; Schroeder 2004), despite study inclusion being
restricted to RCTs alone. Methodological quality (risk of bias) was
largely unclear or not formally assessed in others (Bower 2006;
Castelino 2009; Misso 2010; Russell 2006).

A similar picture of the quality of included studies emerged in
those reviews including studies other than RCTs, most oLen quasi-
randomised controlled trials (although other study designs were
also included in many of these reviews). Included studies had
methodological limitations, such as failing to meet specific quality
criteria (Bennett 2009; Gray 2009; Jacobson 2005; Maglione 2002;
Maio 2005; Morrison 2001; Odegard 2007; Royal 2006; Van Wijk
2005; Volmink 2007; Yankova 2008). Other studies had serious

methodological limitations, usually highlighted by the review
authors (Aaserud 2006; Austvoll-Dahlgren 2008; Bain-Brickley 2011;
Bayoumi 2009; Chivu 2008; Lummis 2006; Orton 2005; Wright
2006), such as inclusion of studies of poor design for assessing
intervention e)ectiveness (eg studies without a suitable control
group; eg Bayoumi 2009;Chivu 2008; De Bleser 2009; Haywood
2009; Jegu 2011; Mbuba 2008; Smith 2009).

Other reviews included studies of moderate methodological
quality overall (Bhogal 2006; Gleeson 2009; Machado 2007a;
Machado 2007b; Machado 2008; Polis 2007; Ranji 2008; Oltho)
2005; Stevenson 2004; Vermeire 2005), while quality was unclear
or not reported in others (Al-aqeel 2011; Amico 2006; Molife 2009;
Nishtala 2008; Saini 2009; Stone 2002; Zygmunt 2002).

In both RCT-only reviews, and reviews of RCTs plus other designs,
it was relatively common that results were based on only a small
number of studies (Bain-Brickley 2011; Castelino 2009; Giu)rida
1997; Gleeson 2009; Golicki 2008; Gray 2009; Haywood 2009;
Liu 2008; Nicolson 2009; Nkansah 2010; Odegard 2007; Oyo-Ita
2008; Smith 2009), and/or samples sizes were too small to detect
di)erences between groups (eg Bainbridge 2006; Giu)rida 1997;
Halpern 2011; Haywood 2009), limiting the conclusions that could
be drawn from studies and reviews. Overall, included studies
were of varied methodological quality and this may in some
cases predispose the results to bias. Where reviews had obvious
methodological shortcomings, we attempted to adjust for this by
downgrading the e)ectiveness statements (see Appendix 1 for
evidence rating scheme).

E�ect of interventions

In the following section we present the bottom-line statements of
intervention e)ectiveness, determined using the evidence rating
scheme (see table under 'Synthesis of results and rating the
evidence of e)ectiveness') for each review and summarised within
each intervention category.

For a full list of reviews contributing to each intervention category,
with definitions of the scope of interventions included within each
category, see Additional Table 1.

For detailed information on intervention e)ects refer to Appendix
1, where the e)ects of interventions are presented as summaries of
results from the assembled reviews in full, for transparency.

Results, reported individually for each included review (as
quantitative results; a narrative summary of the results; and
e)ectiveness statements) can be found on the Review Group's
website, at https://doi.org/10.26181/19320386.v1.

Providing information or education

Providing information or education are defined as strategies to
enable consumers to know about their treatment and their health.
Interventions include those to educate, provide information or to
promote health or treatment. Interventions can be provided to
individuals or groups, in print or verbally, face to face or remotely.
Interventions may be simple, such as those seeking solely to
educate or provide information; or complex, such as those to
promote or manage health or treatment as part of a multifaceted
strategy.
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Statements are based on our synthesis of results from 43 reviews
(20 in original overview (4 updates) plus 23 new reviews).

Overall, interventions that provide information or education as
a single component may be ine)ective to improve adherence
or clinical outcomes. There is insu)icient evidence to determine
whether these interventions, when delivered alone, reduce adverse
e)ects, but some evidence that they may improve knowledge.

There is also some evidence that patient education and/or
information as a single component or as part of a more complex
intervention may be e)ective in improving immunisation rates.

When used in combination with other interventions, such as self-
management skills training, counselling, or as part of pharmacist-
delivered packages of care, there is some evidence that education
or information may improve adherence and other outcomes such
as clinical outcomes and knowledge, but results are mixed.

Facilitating communication and/or decision making

Facilitating communication and/or decision making involves
strategies to involve consumers in decision making about
medicines. Interventions include those that aim to help consumers
make decisions about medicines use; to encourage consumers to
express their beliefs, values and preferences about treatments and
care; and/or to optimise communication with consumers about
medicines use and related issues.

Statements are based on synthesis of results from 10 reviews (8 in
original overview (1 update) plus 2 new reviews).

There is insu)icient evidence from one key review to determine
whether interventions focussed on promoting communication
about medicines between patients and professionals are e)ective.

There are other interventions which aim to optimise
communication but which did not focus specifically on promoting
communication as such. Overall, there is some evidence to support
the use of these broader interventions which do not have a specific
focus on facilitating decision making and/or communication, but
e)ects are mixed.

Delayed prescribing is e)ective to decrease antibiotic use, but has
mixed e)ects on clinical outcomes, adverse events and satisfaction.
In general, there is some evidence of e)ect from education
and enhanced follow-up, facilitators working with physicians to
encourage preventive services, and pharmaceutical care services
(consultation to resolve medicines problems, develop a care plan
and provide follow-up) for improving adherence and knowledge.
There is insu)icient evidence to support the use of psychosocial
interventions, which are generally ine)ective. There is insu)icient
evidence to determine the e)ectiveness of structured counselling
or compliance therapy, or of group or home-based visits to promote
vaccination.

Acquiring skills and competencies

The strategies in this category focus on the acquisition of skills
relevant to medicines use. These interventions aim to assist
consumers to develop a broad set of competencies around
medicines use and health, such as medicines management or
monitoring; or training consumers in the correct use of devices to
deliver treatment, or the correct use of treatments.

Statements are based on synthesis of results from 13 reviews (9 in
original overview (1 update) plus 4 new reviews).

There is some evidence that strategies which focus on the
acquisition of skills and competencies may improve adherence and
clinical outcomes, but results are mixed.

Regarding specific types of interventions, there is su)icient
evidence that people self-managing antithrombotics (self-testing
and self-adjusting therapy based on a predetermined dose
schedule) is generally e)ective to decrease thromboembolic events
and mortality; and some evidence that self-management improves
clinical outcomes, with mixed results. There is also insu)icient
evidence that self-management decreases major haemorrhages,
but because these events are rare this result most likely arises
due to insu)icient power to detect a clinical di)erence. There is
su)icient evidence that self-monitoring (self-testing and calling
clinic for the appropriate dose adjustment) of antithrombotics
is generally e)ective to decrease major haemorrhages, and
some evidence it improves clinical outcomes - results are
mixed. However, there is insu)icient evidence that self-monitoring
decreases thromboembolic events or mortality, but again because
these are rare events these results may arise because of a lack
of power to detect a clinical di)erence. In hypertension, there
is su)icient evidence that home blood pressure monitoring is
generally e)ective to improve clinical markers for hypertension,
medicines overuse and therapeutic inertia.

There is some evidence to support the provision of counselling of
patients and/or physicians by pharmacists to improve adherence,
but insu)icient evidence to support more intensive patient care
by pharmacists. There is insu)icient evidence to support the
provision of training by pharmacists to improve adherence, but
some evidence that it improves knowledge and medicines use.

There is insu)icient evidence to support the use of self-
administration programmes to improve medicines adherence,
knowledge, errors or satisfaction — they are generally ine)ective.

There is some evidence that patient-controlled analgesia
(PCA) increases analgesic consumption and it may decrease
pain scores, although with mixed results. There is some
evidence that structured PCA education is generally e)ective to
improve knowledge, but insu)icient evidence that it improves
postoperative pain control.

Supporting behaviour change

This category is defined to include strategies focussing on the
adoption or promotion of health behaviours and treatment
behaviours, such as adherence to medicines. Included are
interventions at an individual level that address behaviour change
for the under-use, overuse or misuse of medicines, and may include
practical strategies to assist consumers in taking their medicines
correctly such as reminder devices, pre-packaging of multiple
medicines, or di)erent or simplified medicines formulations.

Statements are based on our synthesis of results from 53 reviews
(26 in original overview (6 updates) plus 27 new reviews).

Overall, there were mixed e)ects of interventions to support
behaviour change in relation to medicines use. There is some
evidence of the e)ectiveness of simple interventions for short-term
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treatments, and complex interventions for long-term treatments to
improve adherence and clinical outcomes.

More specifically, there is su)icient evidence that self-monitoring or
self-management programmes improve medicines use, adherence
and clinical outcomes. There is some evidence that immunisation
rates are improved by each of the following: reminders, lay
health worker interventions, home visits plus vaccination, free
vaccination, facilitators working with physicians and financial
incentives to physicians.

There is some evidence that simplified dosing regimens are
generally e)ective in improving medicines adherence, although the
optimal dosing regimen is not known. There is also some evidence
that reminders, cues and/or organisers, reminder packaging and
material incentives are e)ective to improve medicines adherence,
but with mixed results.

There is some evidence that support and education, support
and motivation, education and training, or information and
counselling interventions, are e)ective to improve adherence and
medicines use outcomes, although results are again mixed. There
is also some evidence that quality improvement strategies with
an educational component targetting patients are e)ective to
decrease proportions of patients receiving antibiotics, with mixed
results.

There is also some evidence that pharmacist-led medicines
review is generally e)ective to reduce medicines problems
and unnecessary medicines. There is some evidence that
other interventions involving pharmacists directly (such as
expanded roles encompassing disease education and medicines
management) are e)ective to improve adherence, numbers of
prescribed medicines and clinical outcomes, although results are
mixed.

Finally there is some evidence that computerised prescribing
support can be e)ectively implemented and change provider
behaviour, but that it appears ine)ective to change patient
outcomes.

Support

This category includes strategies to provide assistance and
encouragement to help consumers to cope with and manage their
health and related medicines use. Interventions can target patients
or carers, as individuals or in groups, and may be delivered face to
face or remotely.

Statements are based on our synthesis of results from 17 reviews
(12 in original overview (1 update) plus 5 new reviews).

Due to the mixed results from studies found in most reviews, we can
state that there is some evidence that interventions that provide
support alone or in combination with other strategies may be
e)ective to improve adherence. There is insu)icient evidence to
determine for which conditions support may be e)ective, or who
should provide the support for greatest e)ect.

Minimising risks or harms

Strategies for minimising risks or harms have a specific focus
on preventing or managing adverse events of treatment and
complications of disease. Interventions can be for ongoing
treatment or related to emergency or crisis events. Strategies can

be to minimise risks or harms at an individual level or a population
level (eg reducing antibiotic use; or augmenting immunisation
uptake).

Statements are based on synthesis of results from 33 reviews (15 in
original overview (2 updates) plus 18 new reviews).

There is su)icient evidence that both self-management and self-
monitoring interventions are e)ective at decreasing adverse events
of anticoagulant therapy, but self-management also appears
e)ective to decrease mortality. For hypertension, there is also
su)icient evidence that home blood pressure self-monitoring is
e)ective, and some evidence that PCA is e)ective, to improve
medicines use and clinical outcomes.

For diabetes there is some evidence that continuous insulin
infusion in adults and children may improve medicines use and
some measures of diabetes control, but it appears ine)ective to
reduce adverse events.

There is also some evidence that strategies to improve interactions
between healthcare professionals and patients may decrease
adverse events and improve other outcomes such as specific
medicines problems, but results are mixed.

In particular, there is insu)icient evidence to determine whether
the use of patients’ own medicines (POMs) in hospital is e)ective;
while self-administration programmes for hospital inpatients
appear ine)ective to improve medicines adherence, knowledge or
errors.

There is some evidence that educational strategies to minimise
risks and harms may be e)ective, and that telling patients
about adverse e)ects of medicines does not negatively influence
adherence. There is also some evidence that computerised
prescribing support interventions can be e)ectively implemented
and change provider behaviour, but they may be ine)ective to
improve patient outcomes.

For immunisation uptake, there is su)icient-to-some evidence
that (alone or in di)erent combinations), organisational change,
reminders and recall (particularly tailored reminders), financial
incentives, home visits, free vaccination, education, lay health
worker interventions and facilitators working with physicians are
each generally e)ective. The e)ects of mass mailings are mixed.
Reminders with outreach, and physician reminders alone both
appear ine)ective.

There is some evidence that directly observed therapy for
tuberculosis (TB) or HIV is generally ine)ective to improve
treatment completion, adherence or clinical outcomes. There is
some evidence that material incentives and lay health worker
interventions improve adherence to TB treatment, with mixed
results, and insu)icient evidence to decide on the e)ects of
late patient tracers. There is su)icient-to-some evidence that
delayed antibiotic prescriptions may decrease prescribing rates
and antibiotic use without increasing complications, but it may
increase supplementary medicines use and results are mixed
for clinical outcomes,  adverse e)ects. Evidence is insu)icient to
determine the e)ects of delayed prescribing on antimicrobial
resistance. While there is insu)icient evidence to determine the
e)ects of broader quality improvement strategies on antimicrobial
resistance, adverse events, and health service use; they are
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generally e)ective at improving prescribing rates or proportions of
patients using antibiotics.

Improving quality

Improving quality is a category of interventions that are defined
as strategies to improve the total package, coordination or
integration of care delivered. Interventions can involve substitution
or expansion of one type of care, such as interventions that aim to
overcome system barriers to medicines use, including access and
financial barriers.

Statements are based on synthesis of results from 30 reviews (17 in
original overview (2 updates) plus 13 new reviews).

As this overview did not specifically identify reviews which
targeted organisational or structural interventions to change
consumers' medicines use, only provisional conclusions about the
e)ectiveness of those interventions are provided here.

There is some evidence that changing the coordination of care
(eg changing roles of healthcare professionals to interact with
patients or to provide additional services to patients) may
improve adherence and other outcomes related to medicines use,
such as total numbers prescribed, medicines appropriateness or
unnecessary medicines. However, the results from most reviews,
taken together, are mixed.  Overall, e)ects on adverse events
and clinical outcomes were also typically mixed with these
interventions.

For depression, there appears to be some evidence that
interventions aiming to improve quality are generally e)ective to
improve adherence and symptoms; whereas for heart disease and
hypertension the e)ects on adherence and clinical outcomes are
mixed.

In older people, there appears to be some evidence that
pharmacist-delivered interventions to optimise medicines use
are generally e)ective to improve medicines outcomes (such as
appropriateness and unnecessary medicines) but there is mixed
evidence for e)ects on adherence and insu)icient evidence for
other outcomes including adverse events.

When considered broadly, there is some evidence that financial
interventions are e)ective, with mixed results; and that
pharmaceutical pricing policies aimed at indirectly influencing
consumers’ use of medicines are e)ective to improve medicines
use and costs, but results are mixed for e)ects on health status and
health service use.

There is some evidence that organisational interventions are
e)ective at improving immunisation uptake.

There is insu)icient evidence to decide whether free provision
of medicines improves treatment adherence; and insu)icient
evidence to determine the e)ects of supporting patients' use of
their own medicines in hospital.

Consumer system participation

There is insu)icient evidence to determine the e)ects of consumer
system participation in medicines-related activities, because no
relevant reviews were identified.

D I S C U S S I O N

Summary of main results

This updated overview includes 75 unique systematic reviews,
an increase from 37 reviews included in the original version
(Ryan 2011b). These reviews assess the e)ects of a range of
interventions with diverse aims in relation to consumers' use of
medicines, including: the promotion of informed decision making
and communication related to medicines; risk minimisation; skills
acquisition; education or information provision; and support for
behaviour change, including support for adherence to medicines.
We identified no reviews aiming to promote consumer participation
in medicines-related activities at the systems level.

Some e)ective interventions were simple, while others were
complex.

Looking collectively across reviews, for most outcomes, medicines
self-monitoring and self-management programmes appear
generally e)ective to improve medicines use, adherence, adverse
events and clinical outcomes; and to reduce mortality in people
self-managing antithrombotic therapy. However, a proportion
of participants were unable to complete these interventions,
suggesting that they may not be suitable for everyone.

Other interventions that appear promising to improve adherence
and other key medicines use outcomes such as medicines problems
or knowledge, but require further investigation to be more certain
of their e)ects, include:

• simplified dosing regimens: with positive e)ects on adherence;
and

• interventions directly involving pharmacists in medicines
management, such as medicines reviews (with positive
e)ects on medicines adherence and use, medicines problems
and clinical outcomes) and pharmaceutical care services
(consultation between pharmacist and patient to resolve
medicines problems, develop a care plan and provide follow-up;
with positive e)ects on adherence and knowledge).

Several other strategies showed some positive e)ects, in particular
in relation to adherence, as well as other outcomes. However,
the e)ects of these interventions were less consistent overall, and
so need further study to more clearly assess their e)ects and to
investigate heterogeneity in e)ects. These included:

• delayed antibiotic prescriptions: e)ective to decrease antibiotic
use but with mixed e)ects on clinical outcomes, adverse e)ects
and satisfaction.

• practical strategies like reminders, cues and/or organisers,
reminder packaging and material incentives: with positive,
although somewhat mixed e)ects on adherence across studies.

• education delivered together with self-management skills
training, counselling, support, training or enhanced follow-up;
information and counselling delivered together; or education/
information as part of pharmacist-delivered packages of care:
with positive e)ects on adherence, medicines use, clinical
outcomes and knowledge, although again with mixed e)ects in
some studies; and

• financial incentives: with positive, but mixed, e)ects on
adherence.
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Several strategies also showed promise in relation to the
promotion of immunisation uptake, but require further study to
be more certain of their e)ects. These included organisational
interventions; reminders and recall (particularly tailored
reminders); financial incentives; home visits; free vaccination;
lay health worker interventions; and facilitators working with
physicians to promote immunisation uptake. Education and/
or information strategies also showed some positive e)ects on
immunisation uptake, but the e)ects of these interventions were
less consistent still and so need further assessment of e)ectiveness
and investigation of heterogeneity.

Collectively these results indicate that there are many di)erent
potential pathways through which consumers' use of medicines
could be targeted to improve outcomes like adherence. That said,
no single intervention assessed by this overview was e)ective
to improve all medicines use outcomes across all diseases,
populations or settings. Even where interventions showed promise,
the evidence assembled to date still oLen only provided part of
the picture on e)ectiveness. For example, while simplified dosing
regimens seem generally e)ective to improve adherence, there is
not yet su)icient information available from the assembled reviews
to identify an optimal dosing regimen.

In some instances, the accumulated evidence suggests that certain
interventions are ine)ective. For example, from the evidence
assembled to date in this overview, directly observed therapy
seems generally ine)ective to improve treatment completion,
adherence or clinical outcomes, at least for tuberculosis and HIV.

In other cases, the collected evidence suggests that interventions
may have highly variable e)ects, for example, that they may be
ine)ective to improve some outcomes, but not others. An example
of this is strategies that provide information or education as single
interventions, which appear to be ine)ective to improve adherence
or clinical outcomes, and e)ects on adverse events and other
relevant outcomes are unknown. However, these interventions
may be e)ective to improve knowledge, which is an important
outcome for consumers in relation to informed medicines use and
choices.

For many other interventions there is still insu)icient evidence to
determine how e)ective or ine)ective they might be to change
medicines use outcomes with any degree of certainty.

Overall completeness and applicability of evidence

Assembling and assessing the review-level evidence on consumer's
medicines use across diseases and settings has identified major
intervention, outcome and population gaps in the research that
should be addressed as priorities.

Interventions and outcomes

Although this updated overview includes 75 reviews of
interventions, there were relatively few strategies for which there
was su)icient evidence to make conclusive statements about
e)ects on medicines use. Even for categories with proportionately
more reviews, there was oLen not necessarily su)icient evidence
to draw strong conclusions. It is clear, however, that strategies
to improve medicines use has focussed on educating consumers
and supporting and changing those behaviours of consumers
most practically related to taking their medicines, for example,
providing reminders to patients or information pamphlets about

how to take medicines. There were proportionately fewer reviews
on facilitating communication and decision making, acquiring
skills, and minimising risks or harms, and, notably, no reviews
addressing the e)ectiveness of strategies to increase consumer
participation at a system level for better medicines use. The focus of
existing research on education and changing practical behaviours
is in contrast to emerging research suggesting that there are
numerous other factors that determine how and why people take
medicines, including consumer-oriented aspects of medicines use
such as promotion of informed decision-making, support and self-
management (Britten 2004; Brown 2012; Coulter 2006; Munro 2007;
Pound 2005; Ratanawongsa 2013; Soumerai 2006; Townsend 2003)
or consideration of the alignment between consumer priorities and
the aims of interventions (Candy 2011; Candy 2013).

Adherence

The other major focus of the included reviews was on adherence.
There was oLen insu)icient evidence to draw any conclusions
about the e)ects of interventions on consumer wellbeing and
health status, or e)ects on a system level. The relatively narrow
range of outcomes reported reflects the included reviews' primary
focus on medicines adherence, and even where reviews did not
focus solely on promoting adherence there was oLen only a limited
range of outcomes reported. It is not clear whether reviews and
their included studies are selectively reporting adherence as a
primary outcome. There may be a few reasons for this lack of
reporting: a general lack of awareness of review authors or study
authors of the complexity of factors likely to a)ect adherence
and medicines use (relating to reporting of relevant outcomes by
included studies and/or reviews); or a lack of awareness of the
many factors that can a)ect consumers' healthcare behaviours
more generally.

Other outcomes including adverse events

It appears that many reviews, and probably the research on
medicines use on which reviews are based, are still centred
around adherence, which is undoubtedly an essential component
of prescribing and medicine taking. However, other outcomes such
as safe use or risk minimisation, informed decision making or
overall satisfaction with medicines use and e)ects, are arguably
as important as adherence but seem to be regarded as less so, or
may be used as surrogates for adherence. Few reviews reported
on possible adverse events related to the use of interventions
specifically, or related to better adherence or to changes in
medicines use. This may be due to the lack of adverse event
reporting in primary research, which was highlighted as an issue
by some reviews; nonetheless before implementing strategies to
improve adherence or to modify medicines use the potential harms
of those strategies should be adequately evaluated in both trials
and in systematic reviews of trials, as recently suggested by another
review of reviews (Zorzela 2014). Monitoring for harms associated
with interventions should also be performed once interventions are
implemented, to provide a more complete picture of the e)ects of
interventions. Information on costs associated with interventions
was poorly reported, and full cost e)ectiveness analyses were
largely missing from the included reviews. This too represents a
major gap in reporting which needs to be addressed by future trials
and reviews.

Many reviews did not report outcomes which seem intuitive
and important for understanding consumers' medicines use. For
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example, reviews of educational and informational interventions
did not always report outcomes such as knowledge, understanding
or recall of information; while reviews of more behaviourally-based
interventions, such as reminder packaging aids, did not always
assess participants' skill level to use packaging, or to correctly
fill aids, also as documented by other authors (Topinkova 2012).
The few cases where such factors were considered indicate that
considering such factors is important: for example, Garcia-Alamino
2010 showed that although self-monitoring and self-management
of anticoagulant therapy had positive e)ects on adverse events
and clinical outcomes, fully 25% of people assigned to these
interventions dropped out, and trial participation was very low
(68% overall refusing participation) in the first place. Such results
suggest that key 'medicines' outcomes cannot and should not
be considered in isolation from other factors that may critically
determine the overall success or failure of the intervention strategy.

In this overview, however, most reviews tended to focus on
endpoint outcomes such as behaviour change (oLen adherence)
or treatment (clinical) outcomes, which limits inferences about
how and why interventions aimed at consumers may or may
not be e)ective. Concentrating on a narrow range of outcomes
may even lead to incomplete or misleading conclusions about the
e)ects of particular interventions. For example strategies providing
information or education as single interventions appear ine)ective
to change adherence, but do seem to improve knowledge. In
the interests of informed decision making about medicines these
strategies therefore clearly have merit - directly related to the aims
of the intervention - but are also not suited to addressing all of the
challenges of poor medicines adherence in isolation. Identifying
which outcomes are relevant and then setting out to assess a
broad range of relevant outcomes should therefore be a priority for
future research in this area, and should be guided by the direct and
indirect aims of interventions under assessment.

Interventions

Included interventions ranged from the very simple (such as a
medicines chart or postcard or telephone reminder) to the very
complex (eg self-monitoring or self-management, with and without
medicines adjustment; complex interventions incorporating
medicines review to reduce adverse events; problem solving or
self-administration skills training; alone or in combination with
other interventions). To help deal with the varying complexity of
included interventions, we categorised included reviews according
to the intervention taxonomy and mapped reviews to intervention
categories based on the underlying aim(s) of the interventions the
review included.

The intervention taxonomy developed alongside this overview
represents a conceptual framework for organising the evidence
(Lowe 2010; Ryan 2010). It provides a broad definition of
consumers' medicines use that extends beyond adherence to
envisage a more complex and interactive role for consumers in
relation to decision making and management of medicines. We
hope that this overview, and the taxonomic structures developed
alongside it, may encourage other researchers to consider and
report a wider range of outcomes than those typically captured in
existing research on consumers' medicines use to date.

Other research has highlighted areas in which research findings
are inconsistent. Mixed findings may arise where interventions
di)er in their design, or where participants are drawn from

di)erent populations. A recent analysis of systematic review
evidence on adherence to medicines has suggested that e)ective
interventions were more likely to include components aligning
with issues identified as important to patients than those
interventions that did not significantly improve adherence (Candy
2011). More recently these authors reported that, again relating to
interventions to improve medicines adherence, there is generally
poor agreement between patients' ideas about what is important
and what is actually incorporated into such interventions. The
authors of this study suggested that mixed findings from di)erent
studies may be explained by individual patients responding more
or less well to di)erent strategies for promoting adherence (Candy
2013). Consideration of consumers' views and priorities therefore
seems integral to understanding how such complex interventions
related to medicines use may work, and can usefully inform the
future development of interventions for evaluation.

One limitation of this current overview is that it did not have a
primary focus on assessing the evidence on strategies provided at a
system level, such as changing the role of pharmacists or financial
structures, that may indirectly influence consumers' medicines use.
This overview did include some evidence about such 'indirect'
to consumer interventions, and some conclusions about their
e)ects have been drawn because many reviews which took a
broad approach to medicines use in a particular clinical area oLen
included such interventions at a system level. However, we cannot
draw strong conclusions about these interventions.

Populations

Although this update more than doubled the number of reviews
included in this overview, we identified several significant gaps
in the populations assessed. Many reviews included cross-disease
populations, and there was a large spread of acute and chronic
conditions represented, as well as interventions specifically
addressing immunisation uptake, contraceptive use, post-surgical
pain relief and medicines for infectious diseases.

However, there are also gaps in the evidence for a several
key populations. In the original version of this overview (Ryan
2011b) we highlighted the small number of reviews considering
children and adolescents, as well as parents and other carers. This
update added more than twice the number of reviews included
in the original overview, yet the proportion of those considering
medicines use in children and/or adolescents increased only
slightly (from 38% to 41%), while the proportion of reviews
involving parents and/or other carers actually fell slightly (from
27% to 25%). There has been more recognition in the consumer
health literature of carers' issues, which may eventually lead to
more reviews in this area. There remains, for now, insu)icient
evidence to draw conclusions about the e)ects of interventions
targetting carers with respect to medicines use.

Another major gap in the review literature relates to polypharmacy;
in particular, what are the e)ects of interventions for people
taking medicines for more than one concurrent health problem
(multimorbidity)? This gap is likely to arise for several reasons,
including that people with more than one co-existing condition are
oLen directly excluded from trials; and even where they are not
directly excluded, information about comorbid conditions oLen
fails to be adequately reported or implications considered (Boyd
2005; Trumble 2006). While a review published aLer our search date
in 2012 (Smith 2012) goes some way towards addressing this gap,
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its focus was broader than consumers' medicines use interventions
and would not have been eligible for inclusion in this review on this
basis.

As we found in the original version of this overview, most reviews
did not provide information directly relevant to people requiring
polypharmacy, and/or those with comorbid conditions, even
though these people are particularly prone to poor outcomes,
including those associated specifically with medicines use (eg
higher rates of adverse events, poor adherence, prescription
or dispensing of contraindicated medicines, lack of adequate
medicines review). Some of the included reviews did report
selected details relating to polypharmacy and/or multimorbidity,
but this was highly varied. For example, a small number of reviews
(11%) did explicitly seek and report information on comorbid
health problems and/or polypharmacy, although only a minority
of studies within each of these reviews actually addressed these
issues, so limiting the information available or conclusions that
could be drawn. In several other cases, reviews did consider
multimorbidity or polypharmacy on some level but this was oLen
as incidentally as simply not explicitly excluding this population,
with little or no further consideration given in the review; or
explicitly allowing multimorbid or polypharmacy populations to be
included, but exploring this to very di)erent degrees by the reviews
themselves. Most oLen, there was little or no exploration of the
issues in reviews apart from those a)ecting very old and/or frail
populations identified as high-risk populations (eg polypharmacy
in elderly patients).

Rising chronic disease rates internationally means that
multimorbidity rates are also rising, particularly among younger
populations (Fortin 2005; Fortin 2007; Smith 2012; Starfield 2003).
Multimorbidity is associated with substantially poorer outcomes
than those of others in the community, including higher rates of
medicines use and adverse events (Boyd 2005; Fortin 2005; Mishra
2011; Smith 2012). Research is needed as a priority to develop an
evidence base applicable to people with more than one concurrent
condition, and specifically on medicines use in these populations,
in order to improve health and other outcomes (Ryan 2011c; Ryan
2013). For example, recent studies have reported that people with
multimorbidity may be taking multiple medicines, from multiple
prescribers, without sharing of this information between either
prescribers or the patient (Mishra 2011; Ryan 2013). Systematic
reviews could usefully contribute to this area by reporting data on
co-occurring conditions wherever they are available from primary
research and reporting the absence of data as a gap where they are
not (May 2009; Ryan 2009c).

Quality of the evidence

The quality of the reviews and of included studies within this
overview varied. We excluded reviews rated as low quality using the
AMSTAR tool (Shea 2007). While almost all (96%) Cochrane reviews
were rated as high quality, only 15% of DARE reviews received a
similar rating. Only 3 reviews (all of them Cochrane reviews) met
all 11 AMSTAR criteria adequately (Bhogal 2006; Garcia-Alamino
2010; Lutge 2012). This suggests that the majority of the reviews
included in this overview have limitations in design, conduct and/
or reporting that may influence the results when considered both
individually and collectively.

Similarly, at the study level, methodological quality ranged from
studies that were well designed and conducted to those with

serious methodological limitations. Around half (43%) of included
reviews included only RCTs. While this ensured rigorous design for
assessing intervention e)ectiveness, it did not guarantee that the
included studies were of high quality. In fact almost all reviews
of RCTs reported methodological limitations in included trials,
even in the small number of reviews that were highly restrictive
about study inclusion based on rigorous methodological design
and quality (eg Haynes 2008; Mahtani 2011).

The other half of reviews in this overview included studies
of other designs, most commonly quasi-randomised trials, but
sometimes also designs such as controlled before-and-aLer
studies. These reviews, too, noted that included studies generally
had methodological limitations.

We have reflected limitations in the quality of the evidence
by interpreting the results and formulating the statements of
intervention e)ectiveness in light of the quality of included studies.
However, methodological limitations at both the included study
and review levels mean that the results of this overview should be
interpreted with caution, as there is the possibility of bias arising
from di)erent sources within and across reviews.

Potential biases in the overview process

This overview developed and adopted rigorous methods with the
aim of reducing the impact of bias contributed by the overview
process itself.

A major strength of this overview, compared with previous
overviews by others in the area, is the comprehensiveness of our
searches. We used handsearching, performed by two researchers
working independently, to identify all reviews potentially relevant
to consumers' use of medicines. Since the research evidence on
interventions directed to consumers is typically not well indexed,
database searches do not reliably identify all relevant reviews.
We believe that handsearching is therefore essential to ensure
identification of a comprehensive set of reviews in this area.

We selected reviews for inclusion in this overview based on
relevance. The dataset we have presented is, therefore, only a
selection of the total available data. However, we developed
and piloted criteria to enable us to select reviews for inclusion
in a consistent manner, based on their focus and content; we
systematically assessed the quality of reviews using an established
and validated tool (Shea 2007); and all review selection and ranking
steps were performed by two researchers to maximise consistency
of judgement.

A strength of this overview is that we developed an evidence
rating scheme to enable consistent judgements to be made and
statements formulated about the e)ects of interventions, across
diseases, populations and settings.

We also sought to reduce double counting of the evidence,
by excluding from this overview non-Cochrane reviews which
overlapped in focus with included Cochrane reviews. However,
some individual studies have contributed evidence to multiple
included reviews, and this remains a limitation.
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Agreements and disagreements with other studies or
reviews

This overview was, to our knowledge, the first synthesis of
reviews to take a broad perspective on evidence-based prescribing
and medicines use; broader than adherence, but focussed on
consumers' medicines use. In the period since the overview was
first published (Ryan 2011b) we are not aware of any other
emerging pieces of research with a comparable scope or aim. To our
knowledge the overview by Van Dulmen 2007, which focussed on
adherence to medical treatments, including appointment keeping,
and dietary and exercise recommendations, remains the most
comparable piece of research on review-level evidence in this
area. In contrast to Van Dulmen, our overview and its update
excluded duplicative reviews and took a more inclusive approach
to medicines use interventions. Despite the di)erences in inclusion
and exclusion criteria, both overviews found some evidence for the
e)ectiveness of interventions to improve adherence primarily for
supporting behaviour change, such as simplified dosing regimens
and reminders. However, the e)ects of such interventions on other
outcomes were not addressed in Van Dulmen's overview. Our
overview is also more current: even in the original version of this
overview we identified and included several additional Cochrane
and DARE reviews focusing on adherence that would likely have
fitted the scope of the Van Dulmen review. With this update that
number is much increased.

The World Health Organization (WHO) (Chetley 2007) has produced
the manual How to improve the use of medicines by consumers
which emphasises planning a strategy aLer determining the
reasons for irrational medicines use, using social marketing. In
this overview, there were no reviews assessing this process for
improving medicines use - which in itself is a strategy. The key
messages, however, are similar to this overview. The focus is
on empowerment at both an individual and system level, and
includes issues such as self-medication and self-management,
safe use and misuse. The other focus of the WHO review is on
communication as a principal tool by which other strategies are
implemented at an individual or system level. Strategies that are
used in combination with other strategies, such as by providing
information and supporting behaviour change, are promoted as
being more e)ective than single strategies.

The more recent WHO document The World Medicines Situation
2011 (Holloway 2011), on improving rational use of medicines
internationally, focusses on improving adherence to treatments
prescribed and dispensed. This report includes consideration of
interventions targeted at providers to promote better adherence
to guidelines, which is beyond the scope of this overview. It also
acknowledges the di)iculty of improving consumers' adherence
to medicines and highlights some promising interventions to
improve the use of medicines, such as multifaceted interventions,
those including provider and consumer education together with
supervision, and strategies such as self-monitoring. These results,
while not directly comparable with those of this overview, are
consistent with the findings were have presented.

The UK's National Institute for Health and Clinical Excellence (NICE)
also has relevant and up-to-date guidance for medicines adherence
(NICE 2009). The overarching principles for adherence to medicines
in its guidance are patient involvement in decision making,
and supporting adherence. Considered further, this includes
an emphasis on improving provider-consumer communication

about medicines; involving patients actively in decisions;
understanding consumers' knowledge, beliefs and concerns
about medicines; providing information; supporting adherence;
reviewing medicines; and ensuring good communication between
healthcare professionals involved in the consumer's care and
prescribing. Interventions targeted at both professionals and
patients were included in the NICE review, in contrast to our
overview which has focussed on consumer interventions. In
addition, reviews and trials not specific to medicines use were also
included in the NICE review. For this reason, it is di)icult to compare
findings. However, the evidence and the recommendations are
similar to the underlying concept in this overview, in that the goal
of an intervention for consumers is not simply adherence to any
medicines prescribed by a physician.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

This overview presents current evidence from 75 unique reviews
that have synthesised trials and other studies evaluating the e)ects
of interventions to improve consumers' medicines use. Information
on a wide range of outcomes was sought. The most commonly
measured and reported outcome was adherence, but many other
outcomes have been reported and help to inform choices.

Decision makers who are faced with implementing interventions
to improve consumers' use of medicines can use the results of
this overview to inform decisions about which interventions may
be most promising to improve particular outcomes. Additionally,
the intervention taxonomy may assist people to identify the full
range of strategies available in relation to specific purposes, for
example, gaining skills or being involved in decision making about
medicines.

Implications for research

Despite the large and growing body of evidence assembled in this
updated overview, many areas of uncertainty remain, and many
interventions on consumers' medicines use still need rigorous
assessment. Gaps in the medicines intervention and outcome
taxonomies, and the evidence accumulated within both, indicate
a clear need for further high-quality research. Researchers and
funders can use this overview to identify where more research
is needed and assess its priority. The limitations of the available
literature due to the lack of evidence for important outcomes
related to medicines use and for important populations, such as
people with multimorbidity, should also be considered in policy
and practice decisions.

In general terms, outcomes could be better reported in future
research on consumers' medicines use and should be guided
by the direct and indirect aims of the interventions under
investigation, as well as by the medicines outcome taxonomy.
Several populations deserve particular attention in research,
including children and young people, carers and those with
multiple co-existent conditions. Further research is also needed on
a range of additional interventions to improve safe and e)ective
medicines use by and for consumers. These might include studies
of training interventions to improve the recognition of harms or
adverse events; those to enhance problem solving or medicines
management; interventions to address individual barriers to
adherence, such an targeted counselling; those to promote better
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communication about medicines and involvement in decisions
by consumers; or others from among the range of interventions
described by the taxonomy. The intervention taxonomy focusses
on the aim of the intervention (eg supporting behaviour change)
rather than the type of intervention (eg reminders). This change
in perspective could also be used to focus systematic reviews and
objectives of individual studies in the future.
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Providing information or education (20 original reviews (4 of which are updated) plus 23 new reviews) total = 43 reviews

Definition: Strategies to enable consumers to know about their treatment and their health.

Interventions include those to educate, provide information or to promote health or treatment. Interventions can be provided to in-
dividuals or groups, in print or verbally, or face to face or remotely. Interventions may be simple, such as those seeking solely to edu-
cate or provide information; or complex, such as those to promote or manage health or treatment as part of a multifaceted strategy.

Examples of interventions:

• Written medicines information, medicines fact sheets (Nicolson 2009; Stevenson 2004)

• Patient information materials (eg booklets, newsletters, educational videos; Schedlbauer 2010)

• Patient education (group or individual), with or without support, counselling, tailoring of medicines regimen (Al-aqeel 2011; Gleeson
2009; Machado 2007a; Machado 2007b; Machado 2008; Koshman 2008; Oltho) 2005; Rueda 2006; Russell 2006; Schroeder 2004;
Vergouwen 2003)

Reviews mapped to this category:

Al-aqeel 2011; Amico 2006; Bain-Brickley 2011; Bennett 2009; Buckley 2010; Chivu 2008; De Bleser 2009; Gleeson 2009; Gray 2009;
Halpern 2011; Haynes 2008; Haywood 2009; Holland 2008; Koshman 2008; Lewin 2010; Liu 2008; Machado 2007a; Machado 2007b;
Machado 2008; Maglione 2002; Mbuba 2008; Morrison 2001; Nicolson 2009; Nkansah 2010; Odegard 2007; Oltho) 2005; Oyo-Ita
2008; Parr 2009; Ranji 2008; Rueda 2006; Russell 2006; Schedlbauer 2010; Schroeder 2004; Smith 2009; Stevenson 2004; Stone 2002;
Thomas 2010; Wright 2006; Van Wijk 2005; Vergouwen 2003; Vermeire 2005; Yankova 2008; Zygmunt 2002

Bottom-line statements of effectiveness:

Overall interventions that provide information or education as a single component may be ineffective to improve adherence or clini-
cal outcomes. There is insufficient evidence to determine whether these interventions, when delivered alone, reduce adverse effects,
but there is some evidence that they may improve knowledge.

There is also some evidence that patient education and/or information as a single component or as part of a more complex interven-
tion may be effective in improving immunisation rates.

When used in combination with other interventions, such as self-management skills training, counselling, or as part of pharma-
cist-delivered packages of care, there is some evidence that education or information may improve adherence and other outcomes
such as clinical outcomes and knowledge, but results are mixed.

Facilitating communication and/or decision making (8 original reviews (1 of which is updated) plus 2 new reviews) total = 10
reviews

Definition: Strategies to involve consumers in decision making about medicines.

Interventions include those that aim to help consumers make decisions about medicines use; to encourage consumers to express
their beliefs, values and preferences about treatments and care; and/or to optimise communication with consumers about medicines
use and related issues.

Examples of interventions:

• Written action plans (Bhogal 2006)

• Pharmaceutical care services including on-to-one consultation to manage medicines-related problems and develop a care plan
(Roughead 2005)

• Delayed antibiotic prescriptions (Ranji 2008; Spurling 2007)

• Written question lists for pharmacists; doctor and patient communication skills training (Stevenson 2004)

Reviews mapped to this category:

Bhogal 2006; Halpern 2011; Haynes 2008; McIntosh 2006; Ranji 2008; Roughead 2005; Spurling 2007; Stevenson 2004; Thomas 2010;
Zygmunt 2002

Bottom-line statements of effectiveness:

Table 1.   Taxonomy of interventions and reviews mapped to intervention categories 
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There is insufficient evidence from one key review to determine whether interventions focussed on promoting communication about
medicines between patients and professionals are effective. 

There are other interventions which aim to optimise communication but which don't focus specifically on promoting communication
per se. Overall, there is some evidence to support the use of these broader interventions which do not have a specific focus on facili-
tating decision making and/or communication, but effects are mixed.

Delayed prescribing is effective to decrease antibiotic use, but has mixed effects on clinical outcomes, adverse events and satisfac-
tion. In general, there is some evidence of effect from education and enhanced follow-up, facilitators working with physicians to en-
courage preventive services, and pharmaceutical care services for improving adherence and knowledge. There is insufficient evi-
dence to support the use of psychosocial interventions, which are generally ineffective. There is insufficient evidence to determine
the effectiveness of structured counselling or compliance therapy, or of group or home-based visits to promote vaccination.

Acquiring skills and competencies (9 original reviews (1 of which is updated) plus 4 new reviews) total = 13 reviews

Definition: Strategies focussing on the acquisition of skills relevant to medicines use.

These interventions aim to assist consumers to develop a broad set of competencies around medicines use and health, such as medi-
cines management or monitoring; or training consumers in the correct use of devices to deliver treatment, or the correct use of treat-
ments.

Examples of interventions:

• Problem solving skills training, self-management medicines training (Amico 2006)

• Self-medication management training (Haynes 2008; Russell 2006; Amico 2006)

• Self-administration training (Wright 2006), including self-administered analgesia (Bainbridge 2006)

• Medicines management strategies (Rueda 2006)

Reviews mapped to this category:

Argarwal 2011; Amico 2006; Bainbridge 2006; Bhogal 2006; Garcia-Alamino 2010; Haynes 2008; Morrison 2001; Rueda 2006; Roughead
2005; Russell 2006; Vermeire 2005; Wright 2006; Yankova 2008

Bottom-line statements of effectiveness:

There is some evidence that strategies which focus on the acquisition of skills and competencies may improve adherence and clinical
outcomes, but results are mixed.

Regarding specific types of interventions, there is sufficient evidence that people self-managing antithrombotics (self-testing and
self-adjusting therapy based on a predetermined dose schedule) is generally effective to decrease thromboembolic events and mor-
tality; and some evidence that self-management improves clinical outcomes, with mixed results. There is also insufficient evidence
that self-management improves major haemorrhages, but because these events are rare this result most likely arises due to insuf-
ficient power to detect a clinical difference. There is sufficient evidence that self-monitoring (self-testing and calling clinic for the
appropriate dose adjustment) of antithrombotics is generally effective to decrease major haemorrhages, and some evidence it im-
proves clinical outcomes - results are mixed. However, there is insufficient evidence that self-monitoring improves thromboembolic
events or mortality but again, because these are rare events, these results may arise because of a lack of power to detect a clinical dif-
ference. In hypertension, there is sufficient evidence that home blood pressure monitoring is generally effective to improve clinical
markers for hypertension, medicines overuse, and therapeutic inertia.

There is insufficient evidence to support the provision of training by pharmacists to improve adherence, but some evidence that it
improves knowledge and medicines use. 

There is insufficient evidence to support the use of self-administration programmes to improve medicines adherence, knowledge, er-
rors or satisfaction - they are generally ineffective.

There is some evidence to support the provision of counselling of patients and/or physicians by pharmacists to improve adherence,
but insufficient evidence to support more intensive patient care by pharmacists.

There is some evidence that patient-controlled analgesia (PCA) increases analgesic consumption and it may decrease pain scores, al-
though with mixed results. There is some evidence that structured PCA education is generally effective to improve knowledge, but in-
sufficient evidence that it improves postoperative pain control.

Table 1.   Taxonomy of interventions and reviews mapped to intervention categories  (Continued)
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Supporting behaviour change (26 original reviews (6 of which are updated) plus 27 new reviews) total = 53 reviews)

Definition: Strategies focussing on the adoption or promotion of health behaviours and treatment behaviours, such as adherence to
medicines.

Included are interventions at an individual level that address behaviour change for the under-use, overuse or misuse of medicines,
and may include practical strategies to assist consumers in taking their medicines correctly such as reminder devices, pre-packaging
of multiple medicines, or different or simplified medicines formulations.

Examples of interventions:

• Additional pharmacist-led services for patients (Nkansah 2010)

• Reminders (refill, packaging - such as pillboxes, blister packaging, calendar packs, unit dose packaging, cues and/or organisers),
appointment cards, medicines charts, alarms, memory aids (Gray 2009; Halpern 2011; Haynes 2008; Mahtani 2011; Oltho) 2005;
Orton 2005; Russell 2006)

• Incentives to patients (Lutge 2012) and/or providers (Thomas 2010)

• Simplified dosing regimens (Gleeson 2009; Gray 2009; Haynes 2008; Russell 2006; Saini 2009; Schedlbauer 2010; Schroeder 2004)

• Oral versus injected medicines (Vermeire 2005)

• Patient reminder or recall systems (such as letters, postcards, telephone follow-up, reminders with or without outreach) (Jacobson
2005)

Reviews mapped to this category:

Al-aqeel 2011; Amico 2006; Bain-Brickley 2011;Bennett 2009; Buckley 2010; Bhogal 2006; Chivu 2008; De Bleser 2009; Ford 2009; Gar-
cia-Alamino 2010; Gleeson 2009; Gray 2009; Halpern 2011; Haynes 2008; Haywood 2009; Holland 2008; Jacobson 2005; Koshman
2008; Lewin 2010; Liu 2008; Lutge 2012; Machado 2007a; Machado 2007b; Machado 2008; Maglione 2002; Mahtani 2011; McIntosh
2006; Molife 2009; Mollon 2009; Morrison 2001; Nicolson 2009; Nishtala 2008; Nkansah 2010; Odegard 2007; Oltho) 2005; Orton 2005;
Oyo-Ita 2008; Parr 2009; Polis 2007; Rueda 2006; Russell 2006; Saini 2009; Schedlbauer 2010; Schroeder 2004; Smith 2009; Stone 2002;
Thomas 2010; van Eijken 2003; Vergouwen 2003; Vermeire 2005; Volmink 2007; Wright 2006; Zygmunt 2002

Bottom-line statements of effectiveness:

Overall, there were mixed effects of interventions to support behaviour change in relation to medicines use. There is some evidence
of the effectiveness of simple interventions for short-term treatments, and complex interventions for long-term treatments to im-
prove adherence and clinical outcomes.

More specifically, there is sufficient evidence that self-monitoring or self-management programmes improve medicines use, adher-
ence and clinical outcomes. There is some evidence that immunisation rates are improved by each of the following: reminders, lay
health worker interventions, home visits plus vaccination, free vaccination, facilitators working with physicians and financial incen-
tives to physicians.

There is some evidence that simplified dosing regimens are generally effective in improving medicines adherence, although the opti-
mal dosing regimen is not known. There is also some evidence that reminders, cues and/or organisers, reminder packaging and ma-
terial incentives are effective to improve medicines adherence, but with mixed results.

There is some evidence that support and education, support and motivation, education and training, or information and counselling
interventions, are effective to improve adherence and medicines use outcomes, although results are again mixed. There is also some
evidence that quality improvement strategies with an educational component targeting patients are effective to decrease propor-
tions of patients receiving antibiotics, with mixed results.

There is also some evidence that pharmacist-led medicines review is generally effective to reduce medicines problems and unneces-
sary medicines. There is some evidence that other interventions involving pharmacists directly (such as expanded roles encompass-
ing disease education and medicines management) are effective to improve adherence, numbers of prescribed medicines and clini-
cal outcomes, although results are mixed. 

Finally there is some evidence that computerised prescribing support can be effectively implemented and change provider behaviour
but appears ineffective to change patient outcomes.

Support (12 original reviews (1 of which is updated) plus 5 new reviews) total = 17 reviews
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Definition: Strategies to provide assistance and encouragement to help consumers to cope with and manage their health and relat-
ed medicines use.

Interventions can target patients or carers, as individuals or in groups, and may be delivered face to face or remotely.

Examples of interventions:

• Counselling (group or individual, structured) and support (Amico 2006; Halpern 2011)

• Therapy (family intervention, psychological therapy, cognitive behavioural therapy, motivational interviewing (Haynes 2008; Rueda
2006))

• Group programmes (peer support and shared identification) (Zygmunt 2002)

• Education and medicines barriers counselling (Gleeson 2009)

Reviews mapped to this category:

Amico 2006; Bain-Brickley 2011; Gleeson 2009; Halpern 2011; Haynes 2008; Holland 2008; Lummis 2006; McIntosh 2006; Odegard
2007; Rueda 2006; Russell 2006; Schroeder 2004; Stevenson 2004; Van Wijk 2005; Vergouwen 2003; Wright 2006; Zygmunt 2002

Bottom-line statements of effectiveness:

Due to the mixed results from studies found in most reviews, we can state that there is some evidence that interventions that provide
support alone or in combination with other strategies may be effective to improve adherence. There is insufficient evidence to deter-
mine for which conditions support may be effective, or who should provide the support for greatest effect.

Minimising risks or harms (15 original reviews (2 of which are updated) plus 18 new reviews) total = 33 reviews

Definition: Strategies with a specific focus on preventing or managing adverse events of treatment and complications of disease.

Interventions can be for ongoing treatment or related to emergency or crisis events. Strategies can be to minimise risks or harms at
an individual level or a population level (eg reducing antibiotic use; or augmenting immunisation uptake).

Examples of interventions:

• Harm reduction training (Amico 2006)

• Mass mailings (such as personalised letters, postcards, brochures) for immunisation uptake (Maglione 2002)

• Self-monitoring with clinic adjustment of medicines, or self-management, with self-adjustment of medicines (Garcia-Alamino 2010)

• Directly observed therapy (Amico 2006; Ford 2009; Volmink 2007

• Complex interventions incorporating medicines review to reduce adverse events (Holland 2008) and/or falls (Royal 2006)

• Prescribing computer decision support systems (Mollon 2009; Ranji 2008)

• Education and medicines barriers counselling (Gleeson 2009)

Reviews mapped to this category:

Amico 2006; Argarwal 2011; Bainbridge 2006; Bayoumi 2009; Bhogal 2006; Castelino 2009; Ford 2009; Garcia-Alamino 2010; Golic-
ki 2008; Haynes 2008; Holland 2008; Jacobson 2005; Jegu 2011; Koshman 2008; Lewin 2010; Liu 2008; Lutge 2012; Lummis 2006;
Maglione 2002; Misso 2010; Mollon 2009; Nishtala 2008; Oyo-Ita 2008; Pankowska 2009; Ranji 2008; Roughead 2005; Royal 2006; Spurl-
ing 2007; Stevenson 2004; Stone 2002; Thomas 2010; Volmink 2007; Wright 2006

Bottom-line statements of effectiveness:

There is sufficient evidence that self-management and self-monitoring interventions are both effective at decreasing adverse events
of anticoagulant therapy, but self-management also appears effective to decrease mortality. For hypertension, there is also sufficient
evidence that home blood pressure self-monitoring is effective, and some evidence that PCA is effective, to improve medicines use
and clinical outcomes.

For diabetes there is some evidence that continuous insulin infusion in adults and children may improve medicines use and some
measures of diabetes control, but it appears ineffective to reduce adverse events.

There is also some evidence that strategies to improve interactions between healthcare professionals and patients may decrease ad-
verse events and improve other outcomes such as specific medicines problems, but results are mixed.

Table 1.   Taxonomy of interventions and reviews mapped to intervention categories  (Continued)
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In particular, there is insufficient evidence to determine whether the use of patients’ own medicines (POMs) in hospital is effective;
while self-administration programmes for hospital inpatients appear ineffective to improve medicines adherence, knowledge or er-
rors.

There is some evidence that educational strategies to minimise risks and harms may be effective, and that telling patients about ad-
verse effects of medicines does not negatively influence adherence. There is also some evidence that computerised prescribing sup-
port interventions can be effectively implemented and change provider behaviour, but they may be ineffective to improve patient
outcomes.

For immunisation uptake, there is sufficient-to-some evidence that (alone or in different combinations), organisational change, re-
minders and recall, particularly tailored reminders, financial incentives, home visits, free vaccination, education, lay health worker
interventions and facilitators working with physicians are each generally effective. The effects of mass mailings are mixed. Reminders
with outreach and physician reminders alone both appear ineffective.

There is some evidence that directly observed therapy for tuberculosis (TB) or HIV treatment is generally ineffective to improve treat-
ment completion, adherence or clinical outcomes. There is some evidence that material incentives and lay health worker interven-
tions improve adherence to TB treatment, with mixed results, and insufficient evidence to decide on the effects of late patient trac-
ers. There is sufficient-to-some evidence that delayed antibiotic prescription may decrease prescribing rates and antibiotic use with-
out increasing complications, but it may increase supplementary medicines use and results are mixed for clinical outcomes, adverse
effects and insufficient to determine effects on antimicrobial resistance. While there is insufficient evidence to determine the effects
of broader quality improvement strategy on antimicrobial resistance, adverse events, and health service use; they are generally effec-
tive at improving prescribing rates or proportions of patients using antibiotics.

Improving quality (17 original reviews (2 of which are updated) plus 13 new reviews) total = 30 reviews

Definition: Strategies to improve the total package, coordination or integration of care delivered.

Interventions can involve substitution or expansion of one type of care, such as interventions that aim to overcome system barriers to
medicines use, including access and financial barriers.

Examples of interventions:

• Financial interventions (reference pricing, index pricing) (Aaserud 2006), caps and co-payments (Austvoll-Dahlgren 2008; Maio 2005),
financial incentives (Giuffrida 1997)

• Collaborative care interventions (Bower 2006)

• Lay health mentoring, comprehensive pharmaceutical care services (Haynes 2008)

• Pharmaceutical care services including one-to-one consultation to develop care plan and provide follow-up (Roughead 2005)

• Pharmacist-directed care including medicines assessment and review, self-monitoring education and GP liaison (Koshman 2008)

• Patient-targeted interventions including telephone outreach (Haywood 2009), nurse educator weekly telephone follow-up (Odegard
2007), and home visits with and without follow-up telephone calls (De Bleser 2009)

Reviews mapped to this category:

Aaserud 2006; Austvoll-Dahlgren 2008; Bayoumi 2009; Bower 2006; Buckley 2010; Castelino 2009; De Bleser 2009; Giuffrida 1997;
Haynes 2008; Haywood 2009; Holland 2008; Koshman 2008; Lewin 2010; Lummis 2006; Maio 2005; Mbuba 2008; Nishtala 2008;
Nkansah 2010; Odegard 2007; Oyo-Ita 2008; Polis 2007; Ranji 2008; Roughead 2005; Royal 2006; Schroeder 2004; Stevenson 2004;
Stone 2002; Thomas 2010; van Eijken 2003; Vergouwen 2003

Bottom-line statements of effectiveness:

As this overview did not specifically identify reviews which targeted organisational or structural interventions to change consumers'
medicines use, only provisional conclusions about the effectiveness of those interventions are provided here. 

There is some evidence that changing the coordination of care (eg changing roles of healthcare professionals to interact with patients
or to provide additional services to patients) may improve adherence and other outcomes related to medicines use, such as total
numbers prescribed, medicines appropriateness or unnecessary medicines. However, the results from most reviews, taken together,
are mixed. Overall, effects on adverse events and clinical outcomes were also typically mixed with these interventions.

For depression, there appears to be some evidence that interventions aiming to improve quality are generally effective to improve
adherence and symptoms; whereas for heart disease and hypertension effects on adherence and clinical outcomes are typically
mixed.

Table 1.   Taxonomy of interventions and reviews mapped to intervention categories  (Continued)
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In older people, there appears to be some evidence that pharmacist-delivered interventions to optimise medicines use are general-
ly effective to improve medicines outcomes (such as appropriateness and unnecessary medicines) but mixed evidence for effects on
adherence and insufficient evidence for other outcomes including adverse events.

When considered broadly, there is some evidence that financial interventions are effective, with mixed results; and that pharmaceuti-
cal pricing policies aimed at indirectly influencing consumers’ use of medicines are effective to improve medicines use and costs, but
results are mixed for effects on health status and health service use.

There is some evidence that organisational interventions are effective at improving immunisation uptake. 

However, there is insufficient evidence to decide whether free provision of medicines improves treatment adherence; and insufficient
evidence to determine the effects of supporting patient’s use of their own medicines in hospital.

Consumer system participation (0 reviews)

Definition: Strategies to involve consumers in decision making processes on medicines prescribing and use at a system level, such as
in research planning, formulary and policy decisions.

Interventions can involve consumers in different roles, such as planning, research, audit and review and governance.

Examples of interventions:

• Consumer involvement in developing patient medicines information

• Medicines policy or guideline committee involvement

Reviews mapped to this category:

None.

Bottom-line statements of effectiveness:

There is insufficient evidence to determine the effects of consumer system participation in medicines-related activities because no
reviews were identified.

Table 1.   Taxonomy of interventions and reviews mapped to intervention categories  (Continued)

 
 

Major outcome cate-
gory

Examples of outcomes from taxonomy cate-
gory

Examples of outcomes from included reviews

Consumer outcomes

Consultation and com-
munication by con-
sumer

Communication aides (eg summaries, record-
ings, internet), communication enhancement
(eg improved communication with provider)

• Not reported

Knowledge and under-
standing

Information access and use, knowledge ac-
quisition (level, change in levels, family mem-
bers’/carers’ knowledge, knowledge about ex-
pected and undesired effects of treatment,
knowledge of risk/accurate knowledge of risk,
changes to beliefs about disease/treatment),
knowledge retention

• Knowledge (of medicines (eg of advised dose, treat-
ment duration), health, adverse effects)

• Recall

Consumer involvement
in care process

Decision making (decision making process, de-
cision support provided, decisional conflict,
decisions made, patient and carer preferences,
agreement between personal values and choic-

• Patient preferences

• Communication or discussions with healthcare pro-
fessionals

• Medicines questions asked

• Decision to take medicines

Table 2.   Taxonomy of medicines outcomes and examples of outcomes reported by reviews 
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es/outcomes), availability of patient-held infor-
mation

Consumer evaluation of
care

Consumer-professional interactions (experi-
ence of), perceptions and ratings of care/inter-
ventions/treatment, satisfaction (with informa-
tion provided, with decision made, with care,
carer satisfaction, sense of control)

• Patient satisfaction

• Attitudes (towards condition, therapy, health profes-
sionals), preferences

• Perceived barriers to use

• Intentions to use monitoring strategy or medicines

Support and consumer
skills acquisition

Practical support (eg technical aids), psychoso-
cial support (eg self-help groups, peer or family
support), self care skills, communication skills,
activities of daily living skills

• Use and/or performance of self-management tech-
niques or devices

• Medicines question asking skill, number of questions
asked

• Correct application of medicines information

• Self-efficacy

Health status and well-
being

Clinical and physiological outcomes, ie phys-
ical health (patient or carer), psychological
health (patient or carer), psychosocial out-
comes (quality of life, personal cost of illness,
personal cost of medicines)

• Clinical and physiological outcomes of treatment
with medicines (eg blood pressure, cure of tuberculo-
sis, symptoms, quality of life, mortality, time in ther-
apeutic range)

• Personal cost of medicines (eg out of pocket expens-
es, patient medicines expenditure)

Health behaviour Related to attitudes towards the condi-
tion/treatment

• Adherence or concordance (eg pill counts, prescrip-
tion refill, blood levels, immunisation rate or uptake,
missed doses, discontinuation), persistence

• Appropriate use (eg initiation of medicines, prompt
treatment seeking, use of appropriate medicine and/
or dose)

Adverse events Complications, morbidity/mortality, relapse,
side effects of medicines

• Complications

• Adverse effects of medicines, medicines-related
problems

• Withdrawals due to adverse events

• Inability to complete monitoring/treatment

System benefits Hospital and specific service use, adverse
events (system – complaints and litigation, re-
porting of adverse events), costs

• Service use (eg hospital admission/readmission, dis-
charge time, emergency department visits, physician
visits)

• Costs (eg medicines pricing, cost containment)

• Medicines errors (eg identified, administration er-
rors, inappropriate choice or dose, therapeutic dupli-
cation)

• Professional workload (eg pharmacist time, dis-
charge time)

Provider outcomes

Consultation and com-
munication by provider

Practice style – level of patient-centred care • Repeated patient complaint

• Asked patient to repeat instructions or demonstrate
use

• Addressed patient fears about new medicines

Knowledge and under-
standing

Knowledge, attitudes towards treatments • Knowledge (eg of correct or advised dose, treatment
duration, appropriate medicine)

• Proportion recommending treatment or intervention

Table 2.   Taxonomy of medicines outcomes and examples of outcomes reported by reviews  (Continued)
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Evaluation of care Satisfaction, anxiety of professional • Not reported
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A P P E N D I C E S

Appendix 1. Results of reviews - Summary of e�ects of interventions

The e)ects of interventions are presented below by intervention category, based on the aims of the interventions and our taxonomy's
organisation. Many reviews evaluated interventions which fall into multiple categories and so contributed evidence to determining the
e)ects of di)erent interventions.

Additional tables of results are located at http://cccrg.cochrane.org/our-reviews: these present the results of each review individually as:
quantitative results; a narrative summary of the results; and e)ectiveness statements.

Providing information or education

Several reviews evaluated interventions to enable people to know about their treatments and/or health, by providing information or by
educating consumers about medicines: 23 new reviews (Al-aqeel 2011; Bain-Brickley 2011; Bennett 2009; Buckley 2010; Chivu 2008; De
Bleser 2009; Gleeson 2009; Gray 2009; Haywood 2009; Holland 2008; Liu 2008; Machado 2007a; Machado 2007b; Machado 2008; Mbuba
2008; Odegard 2007; Oyo-Ita 2008; Parr 2009; Ranji 2008; Smith 2009; Thomas 2010; Wright 2006; Yankova 2008) and 4 updated reviews
(Halpern 2011; Lewin 2010; Nkansah 2010; Schedlbauer 2010) have been added in this update, bringing the total to 43 reviews in this
category.

Relatively few of these reviews separated out patient information or education interventions, as many interventions were multi-faceted
and included an information or education component. Most reviews also did not pool results over studies but instead vote-counted positive
and negative results across studies.

Information or education as single interventions

Most reviews examining education or information alone showed little or no di)erence in adherence or in clinical outcomes: 1 of 2 studies
improved adherence in the review by Schedlbauer 2010; 1 of 6 studies in Schroeder 2004; 1 of 4 studies in Vergouwen 2003; 3 of 8 studies
in Vermeire 2005; and 0 of 1 studies in Gleeson 2009 for both adherence and persistence. In single studies, patient education improved
knowledge but did not improve adherence, however adherence was improved by parent education (Al-aqeel 2011). In the review by
Mbuba 2008, patient education, alone or  including information pamphlets, improved patient default rates, knowledge, and side e)ects (1
study); but not seizure frequency (1 study) or adherence (2 studies). A review on written medicines information (Nicolson 2009) also found
adherence to medicines instructions improved in only a minority of studies (2 of 6 studies), although half of studies showed improvements
in knowledge (6 of 12 studies) and recall of side e)ects (3 of 6 interventions).

Another review on patient-based cancer pain management education (Bennett 2009) reported improvements in key outcomes in the
minority of studies: adherence (1 of 3 studies), knowledge and attitudes to cancer pain and analgesia (7 of 17 studies), but several clinical
measures of pain intensity were significantly lowered. Another review (Yankova 2008) reported improved knowledge (4 studies) with
structured patient-controlled analgesia education, but pain control was significantly improved in only a minority of studies (1 of 5 studies).

A review of 39 studies (Zygmunt 2002) found that psycho-education interventions (including dissemination of knowledge about disease,
treatment and medicines) delivered in di)erent ways were ine)ective when compared with usual care. However, a review (Vermeire 2005)
of education interventions for people with type II diabetes did show an improvement in glycosylated haemoglobin levels (an indicator
of long-term glucose control), although the review authors questioned the clinical importance of this improvement because it was small
in size. Patient education and information also resulted in increased immunisation rates, in 3 of 5 studies of mass mailings (Maglione
2002), and an odds ratio (OR) of 1.29 (95% confidence Interval (CI) 1.14 to 1.45) from 22 studies (Stone 2002). Few reviews reported other
outcomes.

Information or education as components of more complex interventions

In reviews which included interventions with an information and education component, results were mixed. In a large review of many
interventions across health conditions, fewer than half of the studies (41 of 93 interventions) improved adherence, or clinical outcomes
(29 of 93 interventions) (Haynes 2008). In a review of complex interventions in older adults, about half of the studies (20 of 41) improved
adherence (Russell 2006). A minority of studies in some reviews improved adherence: 8 of 18 studies for hypertension (Schroeder 2004);
1 of 6 studies with a focus on counselling and education for contraceptive use (Halpern 2011); and none of 2 studies of self-management
education in sickle cell disease (Haywood 2009). This is in contrast to a review in which education combined with self-management
skills training for antiretroviral therapy improved adherence in the majority (6 of 8) of studies (Rueda 2006), and a meta-analysis of 26
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interventions including an education component that showed a small improvement in adherence to antiretroviral therapy (standardised
mean increase (standardised MI) = 0.35 (95% CI 0.20 to 0.51)) (Amico 2006).

Lewin 2010 also showed improved immunisation rates in four studies with lay health workers providing interventions which included
education (absolute risk increase, ARI, of meta-analysis of 4 studies, 11 more people out of 100 (95% CI 4 to 18 more). Similarly in Oyo-Ita
2008, single studies of each of information campaigns or di)erent forms of education (facility-based or evidence-based discussion with
community groups) improved immunisation uptake. The review by Thomas 2010, looking at influenza vaccination in elderly people, also
reported improved immunisation demand with education plus an o)er of vaccination (absolute risk increase (ARI) of meta-analysis of 2
studies, 16 more immunisations out of 100 (95% CI 7 to 27 more)), and in single studies, with education by nurses plus vaccinated patients,
and with reminder telephone calls delivered with an educational brochure.

A single study in Oltho) 2005 reported improved adherence with education and training for glaucoma; while in Gray 2009 education with
personalised care planning for ocular hypertension and glaucoma improved adherence problems (1 study) and adherence in only half (1
of 2) of studies.

Education and psychosocial therapy for epilepsy improved adherence, but not seizure frequency in a single study in Al-aqeel 2011.
Similarly, in the review by Gleeson 2009, patient education and medicines barriers counselling improved adherence (2 studies) but not
persistence (1 study), while patient plus provider education, and feedback on response to therapy plus patient education and/or medicines
barriers counselling interventions each, in single studies, found no e)ects on adherence and persistence. Home based-education plus
support had mixed e)ects on adherence, and none on clinical outcomes, in a single study (Bain-Brickley 2011); while in single studies in the
review by Liu 2008, health education combined with home visit (late patient tracer) interventions improved tuberculosis (TB) treatment
non-completion and interruption, and clinical outcomes but not death. The review by Lewin 2010 also assessed TB treatment adherence
and outcomes, reporting increased cure rates for new and re-treated smear-positive patients with lay health worker interventions (meta-
analysis of 4 studies, ARI 13 more people out of 100 (95% CI 4 to 18 more), while other treatment outcomes (smear-positive cure rates,
combined cure and completion, completion of preventive therapy) improved in only a minority of studies or not at all.

In a review including before-and-aLer assessments (Smith 2009), education improved patient knowledge of appropriate antimalarial
(AM) use (2 studies), and in single studies, appropriate treatment but not appropriate dose. Education/training plus pre-packaged AM
significantly increased appropriate AM treatment (1 study) and adherence in half (1 of 2) of studies. Training/education for informal
providers significantly increased appropriate AM and dose prescribed (2 studies). In a single study, training plus community education
significantly increased appropriate AM treatment, adherence and knowledge of correct dose.

In addition, in a review by Stevenson 2004 single studies of interventions combining education and communication training, counselling or
tailoring of medicines found improved knowledge and adherence, but not clinical outcomes. In contrast, a minority of studies in a review
of self-administration medicines programmes incorporating information and education with reminders and other interventions such as
counselling (Wright 2006), showed improved knowledge (6 of 16 studies) and adherence (4 of 12 studies) in a minority of studies, with
mixed e)ects on medicines errors. A review of studies including before-and-aLer assessments of interventions with information provision
via di)erent formats and in combination with other interventions such as counselling, provision of folic acid and reminders, showed
improved knowledge, awareness and consumption of folic acid in the majority of studies (Chivu 2008). In Parr 2009, brief interventions
recommending benzodiazepine dose reduction, with or without self-help information, improved cessation of benzodiazepine use in the
majority of studies (4 of 5 studies).

Education or information interventions (combined with behavioural or a)ective components) to promote adherence to medicines post
organ transplantation (De Bleser 2009) improved knowledge in single studies, but adherence inconsistently; whereas combined patient
informational and behavioural interventions improved adherence and target immunosuppressant blood levels (2 studies).

Education and/or counselling delivered by pharmacists, oLen as part of a more comprehensive package of care, similarly showed mixed
results for adherence and clinical outcomes. Adherence to chronic medicines for di)erent diseases improved in a minority of studies
(6 of 17) with community pharmacists (Van Wijk 2005), but e)ects were mixed in populations with heart failure alone (Koshman 2008),
and tailored education with or without pharmacist medicines review did not significantly change adherence or barriers to adherence
in diabetes (1 study) (Odegard 2007). Three further reviews (Machado 2007a; Machado 2007b; Machado 2008) involving pharmacists in
hospital and community settings providing disease education and medicines management interventions (for hypertension, diabetes and
hyperlipidaemia) reported mixed e)ects: all three reported improved adherence in only the minority of studies or not at all, and had
variable e)ects on clinical outcomes and on knowledge of medicines and health. In contrast, adherence improved in a majority of studies
(4 of 6) involving both community and hospital pharmacists to convey information, educate or provide specific advice for any people
requiring pharmacist assistance (Morrison 2001).

In Nkansah 2010, looking at the e)ects of outpatient pharmacists, studies including a primarily educational intervention for patients
showed improvement in clinical outcomes (6 of 8 studies) such as blood glucose levels and quality of life (1 study). The remainder of
studies, assessing the e)ects of complex outpatient pharmacist interventions with a patient education component, showed changes
in medicines use, such as significantly reduced total numbers of medicines prescribed (3 studies), while adverse medicines reactions
were non-significantly changed (1 study), and other e)ects on medicines use were mixed and dependent on medicines class. Complex
intervention with an educational component generally improved clinical outcomes, such as lower glycated haemoglobin (HbA1c) ( 3 of 5
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studies) and systolic (4 of 7 studies) and diastolic (6 of 7 studies) blood pressure, improved mortality in half of studies (1 of 2 studies) and
quality of life in a minority of studies (3 of 9 studies).

In comparison, in Holland 2008, which assessed the e)ects of pharmacists in hospital, clinic and community settings, those studies with
a major educational component found a decrease in numbers of medicines (1 study) but no e)ects on mortality (3 studies) and mixed
e)ects on hospitalisation.

Service organisation interventions including doctor, nurse or pharmacist delivery of complex packages of secondary prevention for heart
disease, incorporating patient education, had mixed e)ects on clinical outcomes such as blood pressure and no e)ects on medicines
prescribing (Buckley 2010).

In a review of interventions to reduce unnecessary antibiotic prescribing (Ranji 2008), patient education, with or without clinician
education; alone or as part of community-based and non-community based interventions, reduced prescriptions and/or proportion of
patients receiving antibiotics, to varying degrees, but did not change service use.

Facilitating communication and/or decision making

Relatively few reviews considered interventions to facilitate communication or decision making for medicines use. Two new reviews (Ranji
2008; Thomas 2010) and one update (Halpern 2011) were added in this update, bringing the total to 10 reviews in this category.

Among the reviews in this category, few focussed specifically on improving communication skills and/or decision making about medicines.
Therefore this section reports the results from one key review, however noting that this review included several before-and-aLer studies.

Stevenson 2004 assessed interventions promoting communication between patients and healthcare professionals. The review divided
studies into three groups according to whether the intervention was designed to improve communication between patients and doctors,
patients and pharmacists, or patients and nurses or medical assistants.

• Doctor-patient communication (5 studies): There were four studies in communication skills training. One study targeted patients and
compared it to medicines education and found it improved medicines knowledge, question asking, and question asking skill but not
clinical outcomes. Three studies targeted doctors in which physician communication outcomes, such as addressing patient fears (1
study of 1) and asking patients to repeat instructions (2 of 3 studies) significantly increased, and patient medical recall was increased (1
study of 1). In another study, fact sheets with counselling by doctors increased patient medicines knowledge compared to fact sheets
alone.

• Pharmacist-patient communication (6 studies): One study evaluated communication skills training targeted to pharmacists and found
patients were more satisfied with pharmacist time and answering  their questions. One study evaluated a mass media campaign
targeting patients in which the number of questions asked did not increase, but information was more tailored by pharmacists. Written
prompts used by patients in one study did not increase questions asked. Prompts to patients to write questions for pharmacists
did increase questions asked, but not adherence or patient recall. Three studies changed pharmacist visits (clinic or home) which
improved satisfaction and, in single studies, decreased medicines problems and costs, but e)ects were mixed for adherence and clinical
outcomes.

• Nurses or medical assistants-patient communication (5 studies): Three studies assessed provision of face-to-face patient education/
counselling, with single studies reporting significantly increased adherence and increased discussions with doctors about medicines,
but no change to barriers to adherence. Two studies evaluated telephone contact to discuss medical problems: one study found no
di)erence in reporting of adverse e)ects or in adherence; the other study found patients discussed more issues on the call and found
the calls useful.

There were also other reviews which included numerous strategies that may have promoted communication and decision making about
medicines. An overview of results from these reviews is as follows.

Cross-disease reviews of interventions without a specific focus on communication and/or facilitating decision making reported mixed
e)ects for various outcomes. Similar to Stevenson 2004, Roughead 2005 evaluated studies which changed the interactions between
pharmacists and patients, and most studies improved knowledge (4 of 6 studies) and medicines use (6 of 9 studies), but only a minority
of studies improved adherence (2 of 8 studies). In addition, a large review of 93 interventions aiming specifically to improve adherence
(Haynes 2008) reported mixed e)ects on both adherence and clinical outcomes.

Disease-specific reviews, where interventions included a communication or decision-making support component, were largely
inconclusive. Reviews on compliance therapy in schizophrenia (McIntosh 2006) and written action plans for asthma in children (Bhogal
2006) showed no significant or consistent e)ects on adherence or clinical outcomes. In other reviews, adherence was improved in only a
minority of studies using structured counselling for contraceptive use (Halpern 2011), or in single or multimodal psychosocial interventions
in schizophrenia (Zygmunt 2002).

Delaying antibiotic prescriptions (leaving the decision to initiate therapy up to patients) reduced antibiotic use, but also significantly
reduced patient satisfaction. Delaying prescriptions also resulted in unchanged or significantly worse clinical outcomes, and mixed adverse
e)ects (Spurling 2007). A second review of quality improvement interventions to reduce unnecessary antibiotic prescribing (Ranji 2008)

Interventions to improve safe and e�ective medicines use by consumers: an overview of systematic reviews (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

61



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

included several studies of delayed prescriptions and reported similar results: fewer patients filling antibiotic prescriptions (6 studies) and
lower mean number of antibiotic prescriptions (1 study), again with mixed adverse e)ects (1 study). However, this review found satisfaction
was lower with delayed antibiotics only in the minority (1 of 4 studies).

A range of interventions to promote influenza vaccine uptake in older adults was assessed (Thomas 2010), some of which included a
communication and/or decision-making component. Group (1 study) or home (2 studies) visits plus the o)er to vaccinate, and home
visits with vaccination encouragement and development of a care plan (1 study) all significantly increased immunisation rates. Facilitators
working with physicians to encourage the use of preventive measures like influenza vaccination also significantly increased immunisation
rates in most studies (2 of 3 studies).

Acquiring skills and competencies

A number of reviews focussed on interventions to train or assist consumers to develop skills around medicines monitoring, management
and/or use: 4 new reviews (Argarwal 2011; Bainbridge 2006; Wright 2006; Yankova 2008) and 1 updated review (Garcia-Alamino 2010) have
been added in this update, bringing the total to 13 in this category. Most of the reviews in this category showed mixed results for adherence
and clinical outcomes, but there was also a number of promising results.

A review of highly active antiretroviral therapy showed improved adherence, improvement in most studies (6 studies of 8) on medicines
management skills, and mixed e)ects on clinical outcomes (Rueda 2006). Another review of antiretroviral therapy (Amico 2006) found
a small e)ect from a meta-analysis of 26 interventions to improve adherence (SMD 0.35 (95% CI 0.20 to 0.51)). In this review, high
intensity interventions (eg self-management skills training) were no more e)ective than low intensity interventions (eg education). In older
adults (Russell 2006), self-management of medicines also improved adherence (2 studies of 2). In a review comparing home and clinic
monitoring of blood pressure, clinical outcomes (blood pressure, 22 studies), therapeutic inertia (defined as no change in medicines use,
15 studies) and medicines overuse (9 studies) were improved with home monitoring (Argarwal 2011). In contrast, in a review of 22 studies
where pharmacists provided care in medicines use and management, few studies (2 studies of 8) improved adherence and there were
mixed results for clinical outcomes in 16 studies (Roughead 2005). Similarly, Wright 2006 found that for hospital inpatients, medicines
self-administration programmes improved adherence in only a minority of studies (4 of 12 studies). Morrison 2001 found interventions
provided by pharmacists improved adherence in most studies (5 studies of 7), but improved clinical outcomes in only a minority (1 study of
5). However, counselling of patients and physicians together improved both adherence and clinical outcomes in half of studies (2 studies
of 4). There were also mixed improvements in clinical outcomes in a diabetes education programme, with non-significant decreases in
glycosylated haemoglobin (4 studies of 4), and mixed results for other clinical outcomes (Vermeire 2005).

A review of self-management and self-monitoring for oral anticoagulation therapy (Garcia-Alamino 2010) found generally positive e)ects
on clinical outcomes and adverse e)ects. With self-management interventions (self-testing and self-adjusting therapy based on a
predetermined dose schedule) mortality and risk of adverse events such as thromboembolic events significantly decreased (absolute risk
reduction (ARR) of 2 fewer people out of 100 from meta-analysis of 12 studies (95% CI 3 to 1 fewer), but major hemorrhages were not
improved and clinical outcomes (International normalized ratio (INR) within range) improved in half (5 of 10) of studies. Conversely, with
self-monitoring interventions (self-testing and calling clinic for the appropriate dose adjustment) mortality and risk of thromboembolic
events decreased, although not significantly, but major haemorrhages significantly decreased (ARR of 3 fewer people out of 100 in meta-
analysis of 7 studies (95% CI 5 to 1 fewer)) and clinical outcomes improved (INR within range) in most studies (3 of 4 studies). Since several
outcomes (eg thromboembolic events, mortality) reflect relatively rare events it is possible that studies were underpowered to detect
clinical di)erences for some of these outcomes.

Several reviews also reported other outcomes related to medicines use. Roughead 2005 found that a majority of studies showed significant
improvements in knowledge (4 of 6 studies) and medicines use (6 of 9 studies). These included improvements following education on
techniques for using medicines (eg inhaler use) (2 of 2) and improved risk management (2 of 2). However, there were no di)erences
in quality of life (11 of 16 studies) or adverse e)ects (3 of 4 studies). Morrison 2001 on pharmacist counselling and education reported
individual studies with significantly improved medicines error identification, possible improvements in knowledge, and correct use
of inhaler, and decreased adverse experiences. Wright found that self-administration programmes for hospital inpatients improved
knowledge in a minority of studies (6 of 16 studies), with no clear e)ects on medicines errors or satisfaction. Garcia-Alamino 2010 reported
that a significant proportion of people undertaking self-monitoring or self-management for oral anticoagulation therapy (mean 25%) were
unable to complete treatment and dropped out, with reasons including device problems, physical limitations preventing self-testing,
inability to attend training or failing the assessment. Trial participation was also low with 68% overall refusing participation.

Bhogal 2006's review compared asthma management in children who used written action plans based on symptoms, or based on
clinical measures. Improvements in clinical outcomes and other outcomes were inconsistent between the two types of action plans, but
significantly more children (but not parents) intended to use the symptom-based written action plans.

Two reviews looked at the e)ects of post-surgical patient-controlled analgesia (PCA), with mixed results. The review by Bainbridge 2006
comparing patient-administered with nurse-administered analgesia, reported increased analgesic consumption (7 studies) and decreased
pain (8 studies) with PCA, although there were no di)erences in severe pain, mortality or adverse events. Another review (Yankova 2008)
assessing structured PCA education found improved knowledge over standard PCA education (4 studies) but significantly better pain relief
in only the minority (1 of 5) of studies.
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Supporting behaviour change

Several reviews assessed strategies to promote or support medicine-related behaviour change, including changes to address under-use,
overuse or misuse of medicines. This included 27 new reviews (Al-aqeel 2011; Bain-Brickley 2011; Bennett 2009; Buckley 2010; Chivu 2008;
De Bleser 2009; Ford 2009; Gleeson 2009; Gray 2009; Haywood 2009; Holland 2008; Liu 2008; Lutge 2012; Machado 2007a; Machado 2007b;
Machado 2008; Molife 2009; Mollon 2009; Odegard 2007; Oyo-Ita 2008; Parr 2009; Polis 2007; Ranji 2008; Saini 2009; Smith 2009; Thomas
2010; Wright 2006) and 6 updated reviews (Garcia-Alamino 2010; Halpern 2011; Lewin 2010; Mahtani 2011; Nkansah 2010; Schedlbauer
2010), bringing the total to 53 in this category.

One large review (93 interventions) across diseases reported mixed e)ects of interventions to support behaviour change for adherence
and clinical outcomes (Haynes 2008). Most of the e)ective interventions for short-term treatment were simple, while most of the e)ective
interventions for long-term treatment were complex.

Disease-related reviews

When considering all reviews across diseases using simple or complex interventions, the results were mixed. Various interventions to
support behaviour change showed improvements in medicines use, with few clear overall patterns.

• Simplified dosing regimens (eg decreasing frequency of doses from four to twice daily; changing formulation from tablet to transdermal
form; or from syrup to tablet form) improved adherence in the majority of studies in several reviews (Schroeder 2004; Vermeire 2005),
including adherence to chronic medicines in older adults (Russell 2006); and in single studies in several other reviews (Gleeson 2009;
Gray 2009; Schedlbauer 2010; Smith 2009). In one other review in chronic diseases (Saini 2009), simplified dosing changing regimens
from more frequently to once daily improved adherence, whereas e)ects of simplifying doses to other schedules (eg changing to
simplified regimens of two or three times daily) were less clear.

• Self-monitoring and self-management interventions to support behaviour change in people using oral anticoagulation medicines
generally had positive e)ects on clinical outcomes and adverse e)ects. Self-management improved mortality and decreased adverse
events, with mixed e)ects on clinical outcomes; while self-monitoring did not significantly reduce mortality or thromboembolic events
but did decrease major hemorrhages and improve clinical outcomes (Garcia-Alamino 2010)). However, a significant proportion (25%)
of people self-monitoring or self-managing was unable to complete treatment, and dropped out. Both studies in Russell 2006 on self-
medication management programs for older people improved adherence. Bhogal 2006 found mixed results for clinical outcomes when
comparing di)erent written action plans for asthma. The review found that more children intended to use the plan, and had a lower
risk of exacerbations, when symptoms rather than clinical measures were used to guide treatment decisions. Molife 2009 compared
insulin pen devices with syringe and vial for delivering insulin in diabetes, reporting better ease of use, pain, preference, acceptability
and flexibility with pens in the majority of studies.

• Support and education, alone or as part of multifaceted interventions, improved adherence in approximately half of studies in two
reviews (Rueda 2006 and Schroeder 2004), but e)ects on clinical outcomes were mixed.

In contrast, many reviews reported non-significant changes in adherence and other outcomes or improvements in only a minority of
studies. These included interventions such as patient motivation and support to promote behavior change in hypertension (Schroeder
2004); counselling to support behaviour change in a range of conditions including epilepsy, glaucoma, schizophrenia, or for oral
contraception (Al-aqeel 2011; Halpern 2011; McIntosh 2006; Oltho) 2005; van Eijken 2003; Zygmunt 2002); peer support groups for children
with HIV (Bain-Brickley 2011); medicines self-administration programmes for hospital inpatients (Wright 2006); and directly observed
therapy for adherence to medicines for TB (Volmink 2007) and HIV (Ford 2009).

Interventions including education or information to support behaviour change

Results were also mixed for reviews of interventions which included an education or information component to support behaviour change.
Adherence improved in a minority of those studies in Schedlbauer 2010, Schroeder 2004 and Vergouwen 2003. There were few consistent
e)ects on knowledge, clinical or other outcomes.

In another review, education and facilitation in diabetes significantly improved metabolic control (glycosylated haemoglobin levels),
but only a minority of studies improved adherence (Vermeire 2005). Similarly, a review by Bennett 2009 on patient-based cancer pain
management education showed improved pain intensity on several measures, but again improved adherence (1 of 3 studies) and
knowledge (7 of 17 studies) in only a minority of studies.

Nicolson 2009 also showed improved adherence with medicines instructions in only a minority of studies (2 of 6 studies) that provided
written information. Half of studies (20 of 41 studies) using a combination of education and counselling among older people improved
adherence (Russell 2006).

However, a review including before-and-aLer assessments of interventions with information provision via di)erent formats and in
combination with other interventions such as counselling, provision of folic acid and reminders showed improved consumption of folic
acid during pregnancy in the majority of studies (9 of 14 studies) as well as improved knowledge (7 of 10 studies) (Chivu 2008). In Parr
2009, brief interventions recommending benzodiazepine dose reduction, with or without self-help information, improved cessation of
benzodiazepine use in the majority (4 of 5) of studies.
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Education or information interventions (combined with behavioural or a)ective components) to promote adherence to medicines post
organ transplantation (De Bleser 2009) improved knowledge in single studies, but adherence inconsistently; whereas combined patient
informational and behavioural interventions improved adherence (2 studies); similarly, combined education and medicines barriers
counselling for osteoporosis medicines in Gleeson 2009 improved adherence (2 studies) but not persistence, and single studies of education
or counselling alone showed little e)ect on adherence.

In single studies, education and medicines usage training improved adherence (glaucoma, Oltho) 2005); parent, but not patient education
improved adherence, while education and psychosocial therapy improved adherence but not seizure frequency (epilepsy, Al-aqeel 2011);
and home-based education and support had mixed e)ects on adherence and no significant e)ects on viral load (antiretroviral therapy in
children, Bain-Brickley 2011).

In Oyo-Ita 2008, single studies of information campaigns or di)erent forms of education improved immunisation uptake; while in Thomas
2010 education plus a vaccination o)er improved immunisation demand (absolute risk increase (ARI) of meta-analysis of 2 studies of 16
more immunisations out of 100 (95% CI 7 to 27 more)), as did (in single studies) education by nurses and vaccinated patients, and reminder
telephone calls delivered with an education brochure.

Ranji 2008, assessing interventions to reduce unnecessary antibiotic prescribing, found that patient education alone (6 interventions) or
patient plus clinician education with (3 interventions) and without (5 interventions) audit and feedback, each reduced the proportion
of patients receiving antibiotics to varying degrees, with unclear significance, but did not change health service use. Community-based
interventions (mass media campaign, education, written materials, other combinations) reduced the proportion of patients receiving
antibiotics in the majority (3 of 5 interventions) of cases; while non-community-based interventions targeting patients alone (such as
financial incentives, educational videos and pamphlets) also reduced the proportion of patients receiving antibiotics (2 interventions),
without changing health service use (1 intervention). In Smith 2009, education or training plus pre-packaged antimalarial medicines (AM)
improved appropriate AM treatment and adherence in half (1 of 2) of studies. Integrated childhood disease management programmes
also improved appropriate AM treatment by providers (2 studies). Training or education for informal healthcare providers improved
appropriate AM prescribing, treatment and dose whereas training/education for formal providers did not. In single studies, training
plus community education significantly increased appropriate AM treatment, adherence and knowledge of correct dose; and dispensing
and communication skills training increased provider appropriate AM treatment and dose, and patient prompt treatment seeking and
adherence.

Reminders to support behaviour change

Reviews including studies evaluating the use of reminders to support behaviour change also showed mixed e)ects.

Adherence improved by a small amount in a review of 24 studies which included practical management tools like reminders (Amico
2006) (mean Increase (MI) 0.35 (95% CI 0.20 to 0.51)), with mixed e)ects in a review of intensified patient care (reminders; Schedlbauer
2010). Packaging showed mixed results for adherence and ease of use in long-term medicines in Mahtani 2011, but increased adherence
in a majority of studies (3 of 4 studies) for malaria in Orton 2005. In single studies in Odegard 2007 reminders, unit-dose packaging and
reminders plus unit-dose packaging each improved adherence, whereas cue-dose training did not.

Among older people adherence improved in a majority of cue interventions for behaviour change, half of the studies of cues plus organisers,
and a minority of studies of organisers alone (Russell 2006). In epilepsy (Al-aqeel 2011) single studies of cue identification improved
adherence, whereas patient reminders plus counselling did not.

Alarms (1 study) and compliance devices (2 studies) improved adherence in a review of adherence for ocular hypotensive medicines (Oltho)
2005); in another (Bain-Brickley 2011), a medicines diary with support for HIV-positive children (1 study) did not change adherence. In
single studies in Liu, late patient tracers for TB treatment adherence in the form of letters, home visits and/or education generally reduced
treatment non-completion. However in another review on older adults, practical reminder devices such as reminder packaging, pillboxes,
organisers, charts or schedules, improved adherence in only 3 of 13 assessed interventions (van Eijken 2003).

Reminders were generally successful in improving adherence to immunisation uptake (Jacobson 2005; Stone 2002), however small the
e)ect (Maglione 2002), although tailored reminders appeared to be most e)ective (Thomas 2010).

Interventions for organisational change

The few reviews which evaluated changing care organisation and delivery to support behaviour change show mixed e)ects. Most
collaborative care studies in primary care, involving multimodal interventions to support behaviour change, improved both adherence
(9 of 11 studies) and depressive symptoms (10 of 11 studies; Vergouwen 2003). Lay health workers also improved immunisation uptake
(Lewin 2010). However, e)ects of pharmacy-based education and facilitation (Vermeire 2005) or services provided by community or
hospital pharmacists (Koshman 2008; Morrison 2001) were mixed for adherence and clinical outcomes, but reduced the numbers of
medicines prescribed (Nkansah 2010). Three further reviews (Machado 2007a; Machado 2007b; Machado 2008) involving pharmacists in
hospital and community settings providing disease education and medicines management interventions (for hypertension, diabetes and
hyperlipidaemia) reported improved adherence in only the minority of studies or not at all, and had variable e)ects on clinical outcomes
and on medicines knowledge. Few studies (1 of 3) improved adherence with multifaceted generalised interventions including telephone-
linked computer system and instructions with reminders for older people (van Eijken 2003). Similarly, adherence improved in half (7 of 14)
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of studies of pharmacist-led medicines review to avoid hospital admissions in older people, with improvements in a range of medicines
problems (Holland 2008). In Parr 2009, gradual dose reduction and/or psychological interventions improved cessation of benzodiazepines.

In Haywood 2009, provider-targeted interventions for sickle cell disease treatment adherence improved pain management, although
mainly measured in single studies, while patient-targeted interventions to improve self-management did not improve adherence.
Advance provision of emergency contraception (Polis 2007) increased use of emergency contraception but pregnancy rates and standard
contraceptive use were unchanged, and incorrect use increased by 17% in a minority (1 of 3) of studies with advance provision, as did
multiple use of emergency contraception. Lutge 2012, assessing the e)ects of material incentives, found mixed e)ects on TB treatment
adherence, with improvements in prophylactic treatment but no change to completion rates.

Service organisation interventions (Buckley 2010), including doctor, nurse or pharmacist delivery of complex packages of secondary
prevention for heart disease, had mixed e)ects on clinical outcomes and no e)ects on numbers or types of medicines prescribed.

A review of computerised decision support systems (CDSS) to prevent medicines errors and promote evidence-based prescribing  (Mollon
2009) reported that interventions were successfully implemented (36 of 40 studies) and healthcare provider behaviour changed in the
majority of studies (25 of 40 studies) but patient-related outcomes improved in only the minority of studies (5 of 22 studies).

Support

A number of reviews assessed strategies to assist and encourage consumers to manage their health and medicines use: 5 new reviews
(Bain-Brickley 2011; Gleeson 2009; Holland 2008; Odegard 2007; Wright 2006) and 1 updated review (Halpern 2011) have been added in
this update, bringing the total to 17 reviews in this category.

No reviews included studies of support provided as a single intervention to improve adherence or medicines use. However, two key reviews
focussing on support and psychosocial interventions had conflicting results (Vergouwen 2003; Zygmunt 2002); we highlight them here.

In Vergouwen 2003, 9 of 11 studies evaluating collaborative care involving psychological and psychiatric care for people with depression
showed improved adherence, and 10 of 11 studies showed improved depression. In comparison Zygmunt 2002 evaluated single or
multimodal psychosocial interventions for people with schizophrenia, and found that only a minority of the interventions improved
adherence to antipsychotic medicines. Specifically, adherence improved aLer: individual interventions (2 of 4 studies), group interventions
(2 of 4 studies) and family therapy (3 of 12 studies), community-based interventions (4 of 10 studies), and mixed interventions and
comparisons (5 of 9 studies). However, 5 of the 9 studies which had a specific goal to improve adherence led to improvements.

The limited or lack of change to medicines adherence with interventions focussing on support alone is similar to the results of several
reviews in which support was provided in combination with other strategies. A meta-analysis of 26 interventions, many including support,
to promote adherence to antiretroviral therapy found a small positive e)ect (Amico 2006). One of 8 studies including support in counselling
improved adherence to hormonal contraceptives (Halpern 2011).

No studies including motivational interviewing improved adherence to antiretroviral therapy in adults and children (Rueda 2006). Similarly,
peer support groups or support delivered with medicines diaries or education had little or no e)ect on adherence to antiretrovirals or
clinical outcomes in HIV-positive children (Bain-Brickley 2011). However, home-based education plus support improved adherence when
measured by pharmacy refill (but not self-report) in a single study.

One study in McIntosh 2006, providing compliance therapy specifically to improve adherence, found no significant di)erence in adherence
or clinical outcomes, attitudes towards medicines, quality of life, or health services use.  Also in single studies in Gleeson 2009,
simplified dosing plus support improved adherence and persistence, while patient education and medicines barriers counselling improved
adherence to osteoporosis medicines, but not persistence; and when combined with feedback on response to therapy neither persistence
(2 studies) nor adherence (1 study) improved.

Mixed results for adherence and other outcomes were found in other reviews. A minority of studies (10 of 24 studies) of interventions
including social and family support and counselling for people with hypertension, increased adherence (Schroeder 2004). Van Wijk 2005
found mixed e)ects for adherence with support interventions which included encouragement, counselling, and problem identification.
Counselling or weekly follow-up did not improve adherence to diabetes treatments (3 studies) but did increase blood glucose testing
and decrease hospitalisations in single studies in another review (Odegard 2007). Finally, in a review of medicines self-administration
programmes for hospital inpatients, including a range of support such as counselling (Wright 2006), a minority of studies (4 of 12 studies)
reported improved adherence and knowledge (6 of 16 studies), with mixed e)ects on medicines errors and satisfaction.

Russell 2006 found that in half of studies (20 of 41 studies), education and counselling interventions improved adherence. Stevenson 2004,
a review that included before-and-aLer studies, also found mixed results for adherence in studies which promoted contact (face-to-face
or by telephone) between patients and nurses or medical assistants, but found increased discussion of medicine issues with doctors.
Stevenson also reported a study involving medicines counselling visits between pharmacist and patients, which found mixed results,
including a tendency for improved quality of life and knowledge in the intervention group. Before-and-aLer studies of interactions between
pharmacists and patients were also reviewed by Lummis 2006. This review found that overall support and encouragement by pharmacists
for the use of patients’ own medicines in hospital improved the identification of medicines errors and reduced costs to hospitals and
patients. As part of pharmacist medicines review interventions in the review by Holland 2008, neither the two studies which included
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counselling and support, nor the four studies including home visits and follow-up,showed significant e)ects on numbers of medicines
prescribed or on mortality or hospital admissions.

More broadly, a large review of adherence-promoting interventions by Haynes 2008 found that most of the e)ective interventions in long-
term treatments were complex. These included interventions such as counselling, reinforcement, family therapy, psychological therapy
and crisis intervention. However, both Zygmunt 2002 and Amico 2006 found no relationship between the complexity of an intervention
(which included support) and better adherence.

Minimising risks or harms

In a number of reviews, strategies were focussed on preventing or managing adverse events or complications; whether for individuals
experiencing an emergency event or needing ongoing treatment, or for reducing population-level risks. This included 18 new reviews
(Argarwal 2011; Bainbridge 2006; Bayoumi 2009; Castelino 2009; Ford 2009; Golicki 2008; Holland 2008; Jegu 2011; Liu 2008; Lutge 2012;
Misso 2010; Mollon 2009; Nishtala 2008; Oyo-Ita 2008; Pankowska 2009; Ranji 2008; Thomas 2010; Wright 2006) and 2 updated reviews
(Garcia-Alamino 2010; Lewin 2010), bringing the total to 33 reviews in this category.

There were few specific strategies to minimise risks and harms of treatment or disease at an individual level. Of note are four reviews
of interventions which place responsibility for disease management with the patient. A review of self-management and self-monitoring
for oral anticoagulation therapy (Garcia-Alamino 2010) found generally positive e)ects on clinical outcomes and adverse e)ects. With
self-management interventions (self-testing and self-adjusting therapy based on a predetermined dose schedule), mortality and risk of
adverse events such as thromboembolic events significantly decreased (absolute risk reduction (ARR) of 2 fewer people out of 100 from
meta-analysis of 12 studies (95% CI 3 to 1 fewer)), but major hemorrhages were not improved and clinical outcomes (INR within range)
improved in half (5 of 10) of studies. Conversely, with self-monitoring interventions (self-testing and calling clinic for the appropriate dose
adjustment), mortality and risk of thromboembolic events decreased, although not significantly, but major haemorrhages significantly
decreased (ARR of 3 fewer people out of 100 in meta-analysis of 7 studies (95% CI 5 to 1 fewer)) and clinical outcomes improved (INR within
range) in most studies (3 of 4 studies). Since several outcomes (eg thromboembolic events, mortality) reflect relatively rare events it is
possible that studies were underpowered to detect clinical di)erences for some of these outcomes.

Another review comparing specific monitoring plans showed that risk of asthma exacerbations requiring acute care was lower for symptom
monitoring, compared with peak flow monitoring action plans (Bhogal 2006). Similarly, Argarwal 2011 comparing home and clinic blood
pressure monitoring, reported reduced systolic, diastolic and arterial blood pressures and therapeutic inertia (defined as no change in
medicines use despite elevated blood pressure), as well as reducing medicines used. In contrast, a minority of studies in a review of self-
administration medicines programmes (Wright 2006), showed improved knowledge (6 of 16 studies) and adherence (4 of 12 studies) in
only a minority of studies, with mixed e)ects on medicines errors.

In diabetes care, three reviews looked at ways of delivering insulin to better control blood glucose and avoid adverse events. The review by
Golicki 2008 looked at continuous monitoring (Continuous Glucose Monitoring Service device, CGMS), compared with self-monitoring, in
children with type 1 diabetes, reporting increased insulin dose adjustments in half (1 of 2) of studies, but few di)erences in adverse events
such as major or minor hypoglycaemic episodes or local adverse events, although adverse events were reported in few studies. Also in
children with type 1 diabetes, Pankowska 2009 compared subcutaneous insulin infusion (CSII) with multiple daily injections (MI), reporting
significantly lower total insulin dose and improved glycemic control (total HbA1c), compared with multiple daily injections (MDI), while
severe hypoglycemia rates were unchanged but ketoacidosis rates increased, with the only two cases reported in the CSII group. No CSII
participants discontinued treatment at the end of trial; and the majority of participants opted to continue or switch to CSII over MDI (2
studies), with mixed e)ects on quality of life for children but improvements in a single study for parents.

Misso 2010 looked at this same comparison in adults with type 1 diabetes, reporting significantly reduced HbA1c levels with CSII, but mixed
e)ects on daily insulin requirements. Of the 22 studies reporting mortality, one event was reported in the CSII group; with no clinically
meaningful minimal di)erences in quality of life reported in any study. CSII reduced severe hypoglycaemic events in the majority (9 of
15) of studies, and serious adverse events were measured in 14 studies, with only 1 study observing an adverse event in the CSII group
(significance unclear), while mixed e)ects or no changes were seen in with dropouts due to adverse events, non-severe and nocturnal
hypoglycaemic events, injection or infusion site injury, or ketoacidosis.

In Jegu 2011, assessing the e)ectiveness of slow-release oral morphine (SROM) as an option for opioid maintenance therapy, compared
with usual care, the majority of studies showed improved quality of life (3 of 5 studies), preference (3 of 3 studies) and fewer adverse
events (2 of 3 studies), with mixed e)ects on treatment adherence. In Bainbridge 2006, comparing patient-controlled analgesia (PCA)
with nurse-controlled analgesia (NCA), post-surgical pain was significantly lower at 48 hours, but not earlier; and analgesic consumption
was increased, but there were no di)erences in all-cause mortality, severe pain, adverse events (nausea and vomiting, severe sedation,
respiratory depression), or treatment discontinuation.

A review of 24 studies, including interventions of education or counselling about adverse e)ects of antiretroviral medicines, found small
improvements to medicines adherence (MI 0.35 (95% CI 0.20 to 0.51); Amico 2006). The interventions with education or counselling were
considered medium-level intensity, and level of intensity was not related to e)ect size, nor was duration of the intervention. In one large,
high-quality review, several studies that examined the e)ects of telling patients about adverse e)ects of medicines showed no significant
decrease in adherence (Haynes 2008). A review of computerised decision support systems (CDSS) to prevent medicines errors and promote
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evidence-based prescribing (Mollon 2009) reported that interventions were successfully implemented (36 of 40 studies) and healthcare
provider behaviour changed in the majority of studies (25 of 40) but patient-related outcomes improved in only the minority (5 of 22) of
studies.

Interventions involving healthcare professional and patient interactions were investigated in several reviews, reporting mixed results
for various outcomes. Overall, a review of 22 studies of pharmaceutical care interventions for managing health or medicines-related
problems (Roughead 2005) showed that a minority of studies (2 of 8 studies) significantly improved adherence, but a majority showed
significant improvements in knowledge (4 of 6 studies), medicines use (6 of 9 studies) and risk management (2 of 2 studies). A minority
of included studies showed an improvement in adverse events (1 of 4 studies); and health resource use (2 of 8 studies), but e)ects on
clinical outcomes were mixed. In a review of interventions to improve communication between healthcare professionals and patients
(Stevenson 2004), modified pharmacy services and medicines review decreased medicines problems (1 study of 1), but telephone contact
by nurse or assistant did not change the number of people reporting adverse events or stopping treatment because of them. Lummis 2006
primarily included before-and-aLer studies to evaluate the use of patients’ own medicines (POMs) in hospital with pharmacist assessment.
Results from included studies showed that the identification of patient medicines errors was increased when POMs were used together with
pharmacist assessment. There was no di)erence in medicine administration errors on wards when POMs were used without pharmacist
review. Royal 2006 also found mixed results for pharmacist-led interventions to decrease adverse events and mortality; a minority of studies
(4 of 15 studies) reduced hospital admissions, but there were no significant changes to emergency department visits. Similarly, Bayoumi
2009 also reported mixed results for ambulatory care medicines reconciliation interventions aiming to decrease adverse events through
interventions such as reviews of medicines lists, updating patient records, and access to a medicines helpline. With ambulatory care
medicines reconciliation, there was a lower mean proportion of medicines discrepancies and medicine lists with medicines discrepancies
in half (1 of 2) of before-and-aLer studies, but mixed e)ects on clinically significant and serious discrepancies (1 study). Post-hospital
discharge medicines reconciliation, in a single study, reduced medicines name but not dose discrepancies; and in one further before-
and-aLer study the mean proportion of medicines discrepancies was unchanged and there was  a small (1.2%) increase in clinically-
important errors detected (significance unknown). Finally, Koshman 2008 assessed the e)ects of community pharmacist-led interventions
for people with heart failure, and reported mixed results. There were significantly fewer hospitalisations with pharmacist collaborative care
interventions (ARR of 12 fewer people out of 100 from meta-analysis of 4 studies (95% CI 22 to 1 people fewer)), but not with pharmacist-
directed care. Neither intervention type had a significant e)ect on mortality.

Two further reviews (Castelino 2009; Holland 2008) reviewed interventions involving pharmacists taking on di)erent roles to optimise
medicines use in older people. Pharmacist-led medicines reviews ( Holland 2008) showed a small decrease in numbers of medicines
prescribed (15 studies), fewer medicines problems (4 of 4 studies) and, in the majority of studies, decreased storage problems (2 of 3
studies) and unnecessary medicines (5 of 7 studies). Adherence improved in half of these studies and adverse events (1 of 9 studies) in
only a minority, while mortality, hospital admissions and quality of life were unchanged. Castelino 2009 reviewed interventions involving
pharmacists alone or as members of multidisciplinary teams. Pharmacist-delivered interventions improved Medication Appropriateness
Index (MAI) scores (3 studies) but in single studies had mixed e)ects on markers of inappropriate prescribing, while other outcomes
including adverse events, adherence, number of medicines, and quality of life were unchanged. A multidisciplinary team intervention
including a pharmacist improved MAI scores in half (1 of 2) of studies, with mixed e)ects on a range of medicines and prescribing outcomes,
and reduced serious adverse events in a single study.

Also in older people, the review by Nishtala 2008 looked at a range of interventions including pharmacist-led medicines review and
education of health professionals to improve appropriate use of psychotropic medicines. In single studies, medicines review increased
the cessation of antipsychotics and non-recommended hypnotics, but use of other medicines (psycholeptics and benzodiazepines), was
unchanged. Heathcare worker education decreased days of psychotropic drug use (2 studies) and psychotropic drug use in half of studies
(2 out of 4 studies) and in single studies decreased use of more than one hypnotic drug and increased as-required use of antipsychotics.

Public health interventions to minimise risks or harms

Reviews showed a range of interventions improved immunisation uptake. A broad overview of interventions including meta-analyses
(Stone 2002) showed that organisational change interventions were most e)ective (10 studies, OR 16.0 (95% CI 11.2 to 22.8). Also e)ective
were reminders (23 studies, OR 2.52 (95% CI 2.24 to 2.82), patient financial incentives (8 studies, OR 3.42 (95% CI 2.89 to 4.06) and
education (22 studies, OR 1.29 (95% CI 1.14 to 1.45). Maglione 2002 reviewed the e)ect of mass mailings, showing that most of the mass
mailing studies found improved immunisation uptake, but e)ects were small and not clinically significant. More recent reviews showed
increased immunisation uptake with lay health worker interventions (Lewin 2010); and with reminder and recall interventions which
included person-to-person calls, letters, autodialer computer reminders and patient plus provider reminders, which resulted overall in
an 11% absolute increase in immunisation rates (Jacobson 2005). Person-to-person calls were the most e)ective single intervention. In
particular, however, one study showed no e)ect of reminders in adolescents, and reminders with outreach did not significantly increase
immunisation. The review by Thomas 2010, looking at a broad range of approaches to increase influenza vaccination in the elderly, reported
mixed e)ects on community demand for immunisation of di)erent reminder and recall strategies, with tailored reminders appearing most
e)ective (e)ective in the majority of studies (9 of 13 studies)). Combinations of patient education, health risk appraisals, group or home
visits, o)ers of vaccination and/or free vaccination improved immunisation demand and/or access, although almost always assessed
only in single studies. Physician or other health professional reminders and education with feedback had mixed e)ects on immunisation
rates, oLen in single studies; while immunisation rates were improved with provider financial incentives and with facilitators working
with physicians on prevention measures in the majority of studies (2 of 3 studies). Another review (Oyo-Ita 2008) found, in single studies,
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that information campaigns or di)erent forms of education, home visits, provider training or complex combined interventions improved
immunisation uptake, whereas financial incentives did not.

Several strategies to aid in the eradication of tuberculosis (TB) were reviewed. Lewin 2010, assessing lay heath worker interventions for
improving TB treatment adherence, reported increased cure rates for new and re-treated smear-positive patients with lay health worker
interventions (absolute risk increase, ARI, of meta-analysis of 4 studies, of 13 more people out of 100 (95% CI 4 to 18 more), while other
treatment outcomes improved in only a minority of studies or not at all. In single studies in Liu 2008, late patient tracers in the form of
letters, home visits, and/or education generally reduced treatment non-completion and clinical outcomes including treatment failure and
numbers of smear-positive patients at end of treatment. Lutge 2012, assessing the e)ects of material incentives, found mixed e)ects on TB
treatment adherence, with improved uptake and continuation of prophylactic treatment (3 of 3 studies) but no change to completion rates
for prevention (3 studies) or treatment (1 study). In single studies, monetary incentives compared to non-monetary incentives significantly
increased adherence (completion) of TB prophylaxis, whereas immediate compared to delayed incentive payments did not.

Volmink 2007 found no significant di)erences in treatment completion or cure of tuberculosis with directly observed therapy (DOT) overall,
although there was a small di)erence in favour of DOT delivered at home compared with self-administration. Similarly, in Ford 2009,
assessing DOT for adherence to highly active antiretroviral therapy (HAART), no significant di)erences in adherence, all-cause mortality,
AIDS-defining events, development of resistance mutations or   losses to follow-up were found when compared to self-administered
therapy.

Spurling 2007 reviewed delayed prescribing as a strategy to reduce widespread antibiotic resistance. Meta-analysis of 6 studies showed
that delayed prescribing reduced antibiotic use (ARR 64 fewer people out of 100 used antibiotics with delayed antibiotic interventions
(95% CI 81 to 38 fewer)), but heterogeneity was high; and 1 of 2 studies showed increased supplementary medicines use. Delayed
prescribing also had mixed e)ects on clinical outcomes and adverse e)ects. A second review of quality improvement interventions to
reduce unnecessary antibiotic prescribing (Ranji 2008) included several studies of delayed prescriptions and reported similar results: fewer
patients filling antibiotic prescriptions (6 studies) and lower mean number of antibiotic prescriptions in a single study, again with mixed
adverse e)ects (1 study). However, this review found satisfaction was lower with delayed antibiotics only in the minority (1 of 4 studies).
This review also reported that patient or clinician education, patient plus clinician education with and without audit and feedback, and
other quality improvement strategies (such as decision support, written materials, financial disincentives, alone or in combination) each
reduced the proportion of patients receiving antibiotics to varying degrees, with unclear significance, but did not change health service use.
Community-based interventions (mass media campaign, education, written materials, other combinations) and non-community-based
interventions targeting clinicians and patients (audit and feedback, educational workshops, combinations) or patients alone also reduced
the proportion of patients receiving antibiotics, without changing health service use.

Improving quality

Several reviews focussed on strategies to improve care coordination or integration, such as substitution or expansion of care or aiming to
address barriers to medicines use. This included 13 new reviews (Bayoumi 2009; Buckley 2010; Castelino 2009; De Bleser 2009; Haywood
2009; Holland 2008; Mbuba 2008; Nishtala 2008; Odegard 2007; Oyo-Ita 2008; Polis 2007; Ranji 2008; Thomas 2010) and 2 updated reviews
(Lewin 2010; Nkansah 2010), bringing the total to 30 reviews in this category. These reviews primarily examined changing healthcare
professionals' roles and their interactions with consumers (eg pharmacists and nurses), and, to a lesser extent, financial incentives and
medicines pricing policies.

Eight reviews evaluated the roles of healthcare professionals across diseases/conditions.

Roughead 2005 reviewed 22 studies of pharmaceutical care interventions (consultations between pharmacist and patient), and found that
a minority of studies (2 of 8 studies) showed significant improvements in adherence; and there were mixed results for clinical outcomes in
16 studies; and mortality and morbidity in 25 studies. However, a majority showed significant improvements in knowledge (4 of 6 studies)
and medicines use (6 of 9 studies), better techniques for using medicines (eg inhaler use) (2 of 2 studies), quality of life (11 of 16 studies),
and improved risk management (2 of 2 studies).

Nkansah 2010 assessing the e)ects of additional outpatient pharmacist services for patients, reported similar findings, with mixed e)ects
on clinical outcomes and a number of changes in medicines use including smaller total numbers of medicines prescribed (3 studies), and
in single studies, decreased therapeutic duplication, inappropriate prescriptions, and doses per day, although significance was not always
clear, and other e)ects on medicines use were mixed and dependent on medicines class. Adverse e)ects were unchanged in a single
study. In this same review, pharmacist services targeted at professionals increased the number of patients treated according to practice
guidelines (1 study) and the number of medicines prescribed per month for women but not men (1 study); but did not change medicines
use or number of medicines used or antibiotics prescribed.

Bayoumi 2009 reviewed the e)ects of ambulatory care medicines reconciliation interventions aiming to decrease adverse events through
interventions such as medicines list reviews, updating patient records, and access to a medicines helpline. With ambulatory care medicines
reconciliation, there was a lower mean proportion of medicines discrepancies and medicine lists with medicines discrepancies in half (1
of 2) of before-and-aLer studies, but mixed e)ects on the clinical relevance of discrepancies detected, with minor discrepancies increasing
and   clinically significant and serious discrepancies decreasing, although significance was unclear (1 study). Post-hospital discharge
medicines reconciliation, in a single study, reduced medicines name discrepancies but not dose discrepancies. In one further before-and-
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aLer study the mean proportion of medicines discrepancies was unchanged, together with a small (1.2%) increase in clinically-important
errors detected (significance unknown).

Another review by Stevenson 2004, focussing on interventions to improve communication between providers and patients, found mixed
results for adherence in studies which promoted contact between patients and nurses or medical assistants either face to face or by
telephone. It did find better discussion of medicines issues and a tendency for better quality of life and knowledge. Two studies changed
pharmacist visits (clinic or home) which improved satisfaction and decreased medicines problems as well as costs. E)ects were mixed
for adherence and clinical outcomes. One further review looking across diseases/conditions assessed interventions involving di)erent
health professionals that aimed to decrease medicines-related adverse events (Royal 2006). In this review, pharmacist-led interventions
had mixed e)ects. Mortality decreased in half of studies (2 of 4 studies), and in a minority of studies there were fewer adverse events (1 of
3 studies) and hospital admissions (4 of 15 studies). There were no changes to emergency department visits, however. Interventions led
by primary healthcare professionals or nurses did not consistently change any reported outcomes.

Three further reviews (Castelino 2009; Holland 2008; van Eijken 2003) reviewed interventions involving pharmacists taking on di)erent
roles to optimise medicines use in older people. van Eijken 2003 reviewed seven multifaceted interventions which included new services
provided by pharmacists and nurses to older adults with various conditions. They found mixed results with 3 of the 7 interventions
increasing adherence in older adults. The review by Holland 2008 on pharmacist-led medicines reviews showed a small decrease in
numbers of medicines prescribed (15 studies), fewer medicines problems (4 studies) and, in the majority of studies, decreased storage
problems (2 of 3 studies) and unnecessary medicines (5 of 7 studies), as well as improved knowledge (6 of 11 studies). Adverse events (1
of 9 studies) and costs (4 of 14 studies) were lower in only a minority of studies, and adherence (7 of 14 studies) and satisfaction (2 of 4
studies) improved in half, but mortality, hospital admissions and quality of life were unchanged.

Castelino 2009 reviewed interventions involving pharmacists alone or as members of multidisciplinary teams to address overuse, under-
use and misuse of medicines. Pharmacist-delivered interventions improved MAI scores (3 studies) but in single studies had mixed e)ects
on markers of inappropriate prescribing, while other outcomes including adverse events, adherence, number of medicines, costs, quality
of life, satisfaction and knowledge were unchanged. A multidisciplinary team intervention including a pharmacist improved MAI scores in
half (1 of 2) of studies, with mixed e)ects on a range of medicines and prescribing outcomes, however  in single studies serious adverse
events and proportion of therapeutic duplication were reduced and under-use of drugs (in- and out-patient) improved.

In a review of interventions to reduce unnecessary antibiotic prescribing (Ranji 2008), patient or clinician education; patient plus clinician
education, with and without audit and feedback; and other quality improvement strategies (such as decision support, written materials,
financial disincentives, alone or in combination) each reduced the proportion of patients receiving antibiotics to varying degrees, with
unclear significance, but did not change health service use. Community-based interventions (mass media campaign, education, written
materials, other combinations) reduced the proportion of patients receiving antibiotics in the majority of cases (3 of 5 interventions)
and antimicrobial resistance (1 intervention); whereas community-based interventions incorporating audit and feedback did not change
antibiotic prescriptions (2 interventions) but may reduce cost (1 intervention; significance unclear). Non-community-based interventions
targeting clinicians and patients (audit and feedback, educational workshops, combinations) or targeting patients alone decreased
antibiotic prescriptions or consumption (2 interventions) without changing health service use, while non-community based interventions
targeting clinicians alone (various combinations) reduced antibiotic prescribing in only a minority of studies (3 of 7 interventions;
significance unknown); without changing satisfaction or health service use.

Other reviews evaluated the changing of roles in relation to specific diseases/conditions. Two reviews (Bower 2006; Vergouwen 2003)
reported positive e)ects of collaborative care interventions delivered by various healthcare professionals. Vergouwen 2003 found that
the majority of studies improved adherence to antidepressant medicines (9 of 11 studies) and depression (10 of 11 studies). Bower
2006 similarly reported significantly improved adherence (OR 1.92 (95% CI 1.54 to 2.39)) and significantly lower depressive symptoms
(OR 0.24 (95% CI 0.17 to 0.32). In hypertension (Schroeder 2004), 8 of 18 studies evaluating complex interventions improved adherence
(from 5% to 41%); one study of work site care showed better adherence and clinical outcomes; home visits and education improved
adherence in 2 studies; a pharmaceutical care model in 2 studies improved adherence with 1 improving hypertension; and rewards in 1
study improved adherence with no e)ects on clinical outcomes. Tailored education and/or pharmacist medicines review interventions for
diabetes (Odegard 2007) did not significantly change adherence or barriers to adherence (2 studies), while counselling or weekly follow-
up interventions increased blood glucose testing (1 study) and decreased hospital admissions (1 study) but did not change adherence (3
studies). In a review including before-and-aLer studies on sickle cell disease treatment adherence, Haywood 2009 reported that provider-
targeted interventions including audit and feedback, day hospital establishment interventions and clinical protocol interventions, with or
without sensitivity training, typically improved pain management although these outcomes were mainly measured in single studies each,
and significance was not always clear.

Advance provision of emergency contraception (Polis 2007) increased use (7 studies) and multiple uses of emergency contraception (3
studies), decreased time to emergency contraceptive use in the majority of studies (4 of 5 studies), and reduced non-use of emergency
contraception (5 studies, significance unknown), but pregnancy rates and standard contraceptive use were unchanged and incorrect use
increased by 17% in a minority (1 of 3) of studies with advance provision.

In heart failure (Koshman 2008), interventions involving pharmacist-led services had mixed e)ects overall. Pharmacist-directed care
interventions had mixed e)ects on adherence and improved health-related quality of life in the minority of studies (1 of 6 studies) but had
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no significant e)ects on mortality or hospital admissions. However pharmacist collaborative care interventions significantly decreased
hospital admissions with an absolute risk reduction (ARR), of meta-analysis of 4 studies, 12 people fewer per 100 (95% CI 22 to 1 fewer)
hospitalised.

Mortality was not significantly changed and e)ects on adherence and health-related quality of life were mixed in single studies. In contrast,
in ischaemic heart disease (Buckley 2010), service organisation interventions including doctor, nurse or pharmacist delivery of complex
packages of secondary prevention for heart disease, decision support and clinical guideline promotion and advice, had mixed e)ects on
clinical outcomes such as blood pressure and cholesterol levels and no e)ects on numbers or types of medicines prescribed.

Two reviews (De Bleser 2009; Mbuba 2008) included evaluation of provision of free medicines. Mbuba 2008 looked at epilepsy treatment in
developing countries. In two before-and-aLer studies, providing antiepileptic medicines, alone or with nurse education, may have reduced
seizure frequency, and improved adherence, dropout, and response to therapy, as well as awareness; while providing nurse education may
have increased medicines supply. In De Bleser 2009, a single study assessing the provision of free immunosuppressants for solid organ
transplant recipient did not change adherence but reduced sub-target immunosuppressant blood levels.

Lay health worker interventions in Lewin 2010 increased cure rates for new and retreated smear-positive TB patients, and improved smear-
positive cure rates in half (1 of 2) of studies, but combined cure and treatment completion improved in only the minority (1 of 3) studies,
while completion of preventive therapy was unchanged (2 studies).

One review (Lummis 2006), which included before-and-aLer studies, evaluated the use of patients’ own medicines in hospital (POMs).
Individual studies showed that the identification of patient medicines errors was increased with POMs but there was no di)erence in
medicines administration errors on the wards. Studies also showed costs to hospitals and patients aLer discharge were reduced with POMs
(3 of 3 studies), but workload for pharmacists was increased (1 of 1 study) while dispensary sta) workload was decreased (2 of 2 studies).

To improve immunisation uptake, Stone 2002 reviewed and meta-analysed the results of various interventions in adults: organisational
changes improved adherence the most (OR 16.0 (95% CI 11.2 to 22.8) from 10 studies). Lewin 2010 investigated the e)ect of lay health
workers to promote knowledge, attitudes or behaviour changes to increase immunisation uptake. From the 4 studies found, there was a
significant increase in immunisation uptake in adults and in children (absolute risk increase (ARI) 11 more people out of 100 (95% CI 4 to
18 more). Oyo-Ita 2008 reported, in single studies, provider-oriented training and home visits each improved immunisation uptake. Single
studies in Thomas 2010, assessing interventions to promote influenza immunisation uptake in older people, including health risk appraisal
or group visits plus an o)er of vaccination, and home visits with vaccination encouragement plus a GP care plan, improved immunisation
demand or access. Home visits plus immunisation o)er (2 studies) and free vaccination (2 studies) also increased immunisation access,
as did facilitators working with physicians on prevention measures including influenza vaccination in the majority of studies (2 of 3).
Of interventions targeting physicians, financial incentives increased immunisation rate (2 studies), while combinations of education,
academic detailing, feedback and/or comparisons with peers did not.

Three reviews investigated financial incentives targeting patients for immunisation uptake (Giu)rida 1997; Oyo-Ita 2008; Stone 2002). Stone
meta-analysed the e)ects of patient financial incentives in 8 studies, reporting improved immunisation uptake (OR 3.42 (95% CI 2.89 to
4.06)), but also reporting that this was a relatively less e)ective intervention to improve immunisation uptake than organisational change
interventions. In contrast, Oyo-Ita reported, in single studies, non-significant changes to immunisation uptake with financial incentives
and with complex health system interventions that included patient financial incentives (such as provision of equipment, medicines and
materials plus provider training). 

Financial incentives, more generally, were also reviewed by Giu)rida 1997. The authors included one study specifically on incentives for
immunisation uptake, reporting significant increases compared with no intervention, or when compared with  telephone calls or prompts,
but not when compared with other interventions (specific prompts or access). Gui)rida also looked at incentives to improve medicines
adherence: studies comparing four financial interventions, such as rewards, compared to no intervention or usual care found increased
adherence or uptake (two non-significant); while studies comparing six financial interventions to another intervention (eg telephone
prompts) showed increases in adherence or uptake (all six non-significant).

Three reviews assessed the e)ects of di)erent pharmaceutical pricing policies (Aaserud 2006; Austvoll-Dahlgren 2008; Maio 2005) which
indirectly influence consumers’ medicines use through di)erent pricing structures and/or by altering the financial impact of medicines
use. Although we included indirect-to-consumer interventions in this overview, we did not seek to include all reviews which used financial
interventions or other indirect strategies to change consumer medicines use. There are likely to be other reviews of these interventions
not included in this overview (eg if they were classified as too 'indirect to consumer') and which might contribute evidence on the e)ects
of these interventions. We therefore provide only an overview of results from these reviews on financial interventions here.

Aaserud 2006 assessed pharmaceutical pricing and purchasing policies, and reported primarily on reference pricing policies (where one
reference medicine is chosen from a therapeutically similar group, the price of which is covered; if people opt for a more expensive option
they have to pay the price di)erence). Reference pricing increased the use of specific reference medicines, and decreased the use of cost
share medicines, without a)ecting total reference medicines use, or use of medicines other than those in the reference group. Reference
pricing also decreased total medicines expenditure but had mixed e)ects on healthcare use, including increased emergency visits and
hospital admissions through emergency in a minority (1 of 10 interventions) of cases, and significantly increased non-emergency hospital
admissions and physician visits (5 of 10 interventions). Austvoll-Dahlgren 2008 assessed cap and co-payment strategies where patients
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share payment in di)erent ways for their prescription medicines and reported similar e)ects. Caps, co-payments, co-insurance with ceiling
strategies and changes in tiered co-payments, alone or in di)erent combinations, significantly decreased insurance plan overall medicines
expenditure and overall prescription medicines use. However, these policies had mixed e)ects on discretionary and essential medicines
use, patterns of healthcare use and patient medicines expenditure. The e)ects of fixed co-payments, fixed co-payments plus co-insurance
with or without ceilings, or of index pricing policies were unable to be determined. Pharmacy Utilisation Management (PUM) strategies
(cost-sharing and administrative restriction processes) were assessed in another review in older adult populations (Maio 2005). Although
PUM strategies involving caps or co-payments reduced prescription medicines use and medicines costs, they also both increased health
service use and may reduce health status among older adults. PUM strategies involving formularies may reduce costs without significant
e)ects on health system use or health status.

Consumer system participation

We found no reviews addressing interventions for consumer system participation in medicines-related activities, such as in research
planning, or formulary or policy decisions.

Appendix 2. Abbreviations used

ACE inhibitors = Angiotensin-Converting Enzyme Inhibitors

AED = Anti-Epileptic Drug(s)

AGAS = Antiretroviral General Adherence Scale

AIDS = Acquired Immunodeficiency Syndrome

ALT = Alanine Aminotransferase Test (Liver function)

AM = Anti-malarial medicine

AMI = Absolute Mean Increase

AMR = Absolute Mean Reduction

ARD = Adjusted Risk Di)erence

ARI = Absolute Risk Increase

ARR = Absolute Risk Reduction

ART = Anti-Retroviral Therapy

BP = Blood Pressure

BC = Blood Cholesterol

CD4 = Cluster of di)erentiation 4 (T-helper lymphocytes with CD4 cell marker)

CDSS = Computer Decision Support Systems

CGMS = Continuous Glucose Monitoring System

CI = Confidence Interval

COPD = Chronic Obstructive Pulmonary Disease

CPOE = Computer Physician Order Entry

CSII = Continuous Subcutaneous Insulin Infusion

DOT = Directly Observed Therapy

FEC = Forced Expiration Capacity

FEV1 = Forced Expiratory Volume (1 second)

GDR = Gradual Dose Reduction

H = Heterogeneity
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HbA1c = Glycosylated haemoglobin

HAART = Highly Active Antiretroviral Therapy

HDL(-C) = High Density Lipoprotein (Cholesterol)

HIV = Human Immunodeficiency Virus

hr = hour

HRT = Hormone Replacement Therapy

INR = International Normalised Ratio

Int(s) = Intervention(s)

ITS = Interrupted Time Series

LDL(-C) = Low Density Lipoprotein (Cholesterol)

LHW = Lay Health Worker

MAI = Medication Appropriateness Index

MD = Mean Di)erence

MDI = Multiple Daily Insulin Injections

MEMS = Medication Event Monitoring System

mg/dL = milligrams per decilitre

MI = Mean Increase

mmHg = millimetres of mercury

mmol/l = millimoles per litre

MR = Mean Reduction

MSK = Musculoskeletal

NCA = Nurse-Controlled Analgesia

NRT = Nicotine Replacement Therapy

NRTI = Nucleoside reverse transcriptase inhibitor

NNRTI = Non-nucleoside reverse transcriptase inhibitor

NSAIDS = Non-Steroidal Anti-inflammatory Drugs

OR = Odds Ratio

PCA = Patient-Controlled Analgesia

PI = Protease Inhibitor

POM = Patient’s Own Medicine

QoL = Quality of Life

RD = Risk Di)erence

RM = Repeated Measures

RR = Risk Ratio

SD = Standard Deviation
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SMBG = Self Monitoring of Blood Glucose

SMI = Standardised Self-Management Interview

SROM = Slow Release Oral Morphine

TB = Tuberculosis

TG = Triglycerides

VAS = Visual Analogue Scale

95% CI = 95% Confidence Interval

W H A T ' S   N E W

 

Date Event Description

6 May 2022 Amended Updated weblinks to additional tables

 

H I S T O R Y

Protocol first published: Issue 2, 2009
Review first published: Issue 5, 2011

 

Date Event Description

8 February 2018 Amended Updated web link to additional data tables.

25 March 2014 New citation required but conclusions
have not changed

We updated the overview last published on issue 5 2011 of The
Cochrane Library. Authorship has been amended.

Title has been changed to better reflect the subject of the
overview.

Large tables (Characteristics of included studies; Characteristics
of excluded studies; and Table of results) have been removed
from RevMan due to problems with display and are now locat-
ed on the Cochrane Consumers and Communication Review
Group's website at http://cccrg.cochrane.org/consumers-clini-
cians-and-policymakers.

15 July 2013 New search has been performed Searches, methods, results and conclusions updated to incorpo-
rate eligible reviews (n = 38 new reviews plus n = 6 updated re-
views) published up to March 2012 (inclusive).

13 December 2011 Amended Due to continuing problems with display of this overview in PDF
format, we have now split the Characteristics of Included Stud-
ies, and Results by Individual Review, into 5 tables each (Parts A
to E).

21 September 2011 Amended We split each of the large tables on Characteristics of included
studies, and Results by individual review, into three parts, to im-
prove their presentation.
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C O N T R I B U T I O N S   O F   A U T H O R S

Rebecca Ryan contributed to: original overview: all stages. This update: review selection; data extraction and quality assessment; synthesis
of results and writing the overview.

Nancy Santesso contributed to: original overview: all stages. This update: commenting on draLs.

Dianne Lowe contributed to: original overview: conduct and writing the overview. This update: review selection; data extraction and quality
assessment; checking synthesis of results, writing and commenting on draLs.

Sophie Hill contributed to: original overview: all stages. This update: writing and commenting on draLs.

Jeremy Grimshaw contributed to: original overview: all stages. This update: commenting on draLs.

Megan Prictor: original overview: copyediting and organising layout of the overview. This update: data checking, copyediting and
commenting on draLs.

Caroline Kaufman contributed to: original overview: writing of the protocol. This update: commenting on draLs.

Genevieve Cowie: this update: review selection; data extraction and quality assessment; commenting on draLs.

Michael Taylor: this update: review selection; data extraction and quality assessment.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

In the protocol (Ryan 2009) we planned to include only CDSR reviews; however given the substantial gaps in the evidence based on these
reviews alone a decision was made retrospectively to additionally search for and select DARE reviews for inclusion in this overview. These
DARE reviews were selected for inclusion in such a way as to give preference to inclusion of CDSR reviews, while maximising the spread of
review-level evidence on consumers' use of medicines as outlined in the methods of the overview.

In this update we have followed the same methods as outlined in the original version of the overview (Other published versions of this
review), with two di)erences:

• In the original version of this overview (Ryan 2011b), one author entered data from data extraction forms into RevMan and this
was checked for accuracy by a second author working independently. In the update of this overview, one author entered data from
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spreadsheets or data extraction forms into RevMan and a random selection of reviews was checked for accuracy by a second author
working independently.

• The title of the overview has been changed with this update.

• Large tables (Characteristics of included studies; Characteristics of excluded studies; and Table of results) have been removed from
RevMan due to problems with display and are now housed on the CC&CRG website at http://cccrg.cochrane.org/consumers-clinicians-
and-policymakers.

N O T E S

The protocol for this overview was originally published in the standard format of a Cochrane review protocol, as Ryan 2008. On issue 2 2009
of The Cochrane Library the Cochrane Consumers and Communication Review Group withdrew the above protocol and republished it in
'overview' format with the citation Ryan 2009. The contents of the protocol were unchanged.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Communication;  Drug Prescriptions  [*standards];  *Evidence-Based Medicine;  *Medication Adherence;  Patient Education as Topic; 
Patient Participation;  Patient-Centered Care  [*standards];  *Review Literature as Topic;  Self Care

MeSH check words

Humans
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