
H
ealth Technology Assessm

ent 2007;Vol. 11: N
o. 5

W
ritten inform

ation available to patients about individual m
edicines

A systematic review of quantitative and
qualitative research on the role and
effectiveness of written information
available to patients about individual
medicines

DK Raynor, A Blenkinsopp, P Knapp, 
J Grime, DJ Nicolson, K Pollock, G Dorer, 
S Gilbody, D Dickinson, AJ Maule and P Spoor

Health Technology Assessment 2007; Vol. 11: No. 5

HTAHealth Technology Assessment
NHS R&D HTA Programme
www.hta.ac.uk

The National Coordinating Centre for Health Technology Assessment,
Mailpoint 728, Boldrewood,
University of Southampton,
Southampton, SO16 7PX, UK.
Fax: +44 (0) 23 8059 5639 Email: hta@hta.ac.uk
http://www.hta.ac.uk ISSN 1366-5278

Feedback
The HTA Programme and the authors would like to know 

your views about this report.

The Correspondence Page on the HTA website
(http://www.hta.ac.uk) is a convenient way to publish 

your comments. If you prefer, you can send your comments 
to the address below, telling us whether you would like 

us to transfer them to the website.

We look forward to hearing from you.

February 2007

Copyright notice

© Queen's Printer and Controller of HMSO 2007

HTA reports may be freely reproduced for the purposes of private research and study and may be included in professional journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising

Violations should be reported to hta@hta.ac.uk

Applications for commercial reproduction should be addressed to HMSO, The Copyright Unit, St Clements House, 2–16 Colegate, Norwich NR3 1BQ



How to obtain copies of this and other HTA Programme reports.
An electronic version of this publication, in Adobe Acrobat format, is available for downloading free of
charge for personal use from the HTA website (http://www.hta.ac.uk). A fully searchable CD-ROM is
also available (see below). 

Printed copies of HTA monographs cost £20 each (post and packing free in the UK) to both public and
private sector purchasers from our Despatch Agents.

Non-UK purchasers will have to pay a small fee for post and packing. For European countries the cost is
£2 per monograph and for the rest of the world £3 per monograph.

You can order HTA monographs from our Despatch Agents:

– fax (with credit card or official purchase order) 
– post (with credit card or official purchase order or cheque)
– phone during office hours (credit card only).

Additionally the HTA website allows you either to pay securely by credit card or to print out your
order and then post or fax it.

Contact details are as follows:
HTA Despatch Email: orders@hta.ac.uk
c/o Direct Mail Works Ltd Tel: 02392 492 000
4 Oakwood Business Centre Fax: 02392 478 555
Downley, HAVANT PO9 2NP, UK Fax from outside the UK: +44 2392 478 555

NHS libraries can subscribe free of charge. Public libraries can subscribe at a very reduced cost of 
£100 for each volume (normally comprising 30–40 titles). The commercial subscription rate is £300 
per volume. Please see our website for details. Subscriptions can only be purchased for the current or
forthcoming volume.

Payment methods

Paying by cheque
If you pay by cheque, the cheque must be in pounds sterling, made payable to Direct Mail Works Ltd
and drawn on a bank with a UK address.

Paying by credit card
The following cards are accepted by phone, fax, post or via the website ordering pages: Delta, Eurocard,
Mastercard, Solo, Switch and Visa. We advise against sending credit card details in a plain email.

Paying by official purchase order
You can post or fax these, but they must be from public bodies (i.e. NHS or universities) within the UK.
We cannot at present accept purchase orders from commercial companies or from outside the UK.

How do I get a copy of HTA on CD?

Please use the form on the HTA website (www.hta.ac.uk/htacd.htm). Or contact Direct Mail Works (see
contact details above) by email, post, fax or phone. HTA on CD is currently free of charge worldwide.

The website also provides information about the HTA Programme and lists the membership of the various
committees.

HTA



A systematic review of quantitative and
qualitative research on the role and
effectiveness of written information
available to patients about individual
medicines

DK Raynor,1* A Blenkinsopp,2 P Knapp,1

J Grime,2 DJ Nicolson,1 K Pollock,3 G Dorer,4

S Gilbody,5 D Dickinson,6 AJ Maule7 and P Spoor8

1 Pharmacy Practice and Medicines Management Group, School of
Healthcare, University of Leeds, UK

2 Department of Medicines Management, Keele University, UK
3 School of Nursing, University of Nottingham, UK
4 Patient consultant, West Sussex, UK
5 Department of Health Sciences, University of York, UK
6 Patient information consultant, London, UK
7 Centre for Decision Research, Leeds University Business School, UK
8 Health Sciences Library, University of Leeds, UK

* Corresponding author

Declared competing interests of authors: DK Raynor and P Knapp are directors of
LUTO Research Ltd, which provides patient leaflet user testing services to the
pharmaceutical industry. D Dickinson works as a consultant advising on usability and
readability, specialising in health and medical information.

Published February 2007

This report should be referenced as follows:

Raynor DK, Blenkinsopp A, Knapp P, Grime J, Nicolson DJ, Pollock K, et al. A systematic
review of quantitative and qualitative research on the role and effectiveness of written
information available to patients about individual medicines. Health Technol Assess
2007;11(5).

Health Technology Assessment is indexed and abstracted in Index Medicus/MEDLINE,
Excerpta Medica/EMBASE and Science Citation Index Expanded (SciSearch®) and 
Current Contents®/Clinical Medicine.



NIHR Health Technology Assessment Programme

The Health Technology Assessment (HTA) programme, now part of the National Institute for Health
Research (NIHR), was set up in 1993. It produces high-quality research information on the costs,

effectiveness and broader impact of health technologies for those who use, manage and provide care in
the NHS. ‘Health technologies’ are broadly defined to include all interventions used to promote health,
prevent and treat disease, and improve rehabilitation and long-term care, rather than settings of care.

The research findings from the HTA Programme directly influence decision-making bodies such as the
National Institute for Health and Clinical Excellence (NICE) and the National Screening Committee
(NSC). HTA findings also help to improve the quality of clinical practice in the NHS indirectly in that
they form a key component of the ‘National Knowledge Service’.

The HTA Programme is needs-led in that it fills gaps in the evidence needed by the NHS. There are
three routes to the start of projects. 

First is the commissioned route. Suggestions for research are actively sought from people working in the
NHS, the public and consumer groups and professional bodies such as royal colleges and NHS trusts.
These suggestions are carefully prioritised by panels of independent experts (including NHS service
users). The HTA Programme then commissions the research by competitive tender. 

Secondly, the HTA Programme provides grants for clinical trials for researchers who identify research
questions. These are assessed for importance to patients and the NHS, and scientific rigour.

Thirdly, through its Technology Assessment Report (TAR) call-off contract, the HTA Programme
commissions bespoke reports, principally for NICE, but also for other policy-makers. TARs bring 
together evidence on the value of specific technologies.

Some HTA research projects, including TARs, may take only months, others need several years. They can
cost from as little as £40,000 to over £1 million, and may involve synthesising existing evidence,
undertaking a trial, or other research collecting new data to answer a research problem.

The final reports from HTA projects are peer-reviewed by a number of independent expert referees
before publication in the widely read monograph series Health Technology Assessment. 

Criteria for inclusion in the HTA monograph series
Reports are published in the HTA monograph series if (1) they have resulted from work for the HTA
Programme, and (2) they are of a sufficiently high scientific quality as assessed by the referees and editors.

Reviews in Health Technology Assessment are termed ‘systematic’ when the account of the search,
appraisal and synthesis methods (to minimise biases and random errors) would, in theory, permit the
replication of the review by others.

The research reported in this monograph was commissioned by the HTA Programme as project number
03/44/06. The contractual start date was in October 2004. The draft report began editorial review in
December 2005 and was accepted for publication in June 2006. As the funder, by devising a
commissioning brief, the HTA Programme specified the research question and study design. The authors
have been wholly responsible for all data collection, analysis and interpretation, and for writing up their
work. The HTA editors and publisher have tried to ensure the accuracy of the authors’ report and would
like to thank the referees for their constructive comments on the draft document. However, they do not
accept liability for damages or losses arising from material published in this report.

The views expressed in this publication are those of the authors and not necessarily those of the 
HTA Programme or the Department of Health.

Editor-in-Chief: Professor Tom Walley
Series Editors: Dr Aileen Clarke, Dr Peter Davidson, Dr Chris Hyde, 

Dr John Powell, Dr Rob Riemsma and Dr Ken Stein
Managing Editors: Sally Bailey and Sarah Llewellyn Lloyd

ISSN 1366-5278

© Queen’s Printer and Controller of HMSO 2007
This monograph may be freely reproduced for the purposes of private research and study and may be included in professional journals provided
that suitable acknowledgement is made and the reproduction is not associated with any form of advertising.

Applications for commercial reproduction should be addressed to: NCCHTA, Mailpoint 728, Boldrewood, University of Southampton,
Southampton, SO16 7PX, UK.

Published by Gray Publishing, Tunbridge Wells, Kent, on behalf of NCCHTA.
Printed on acid-free paper in the UK by St Edmundsbury Press Ltd, Bury St Edmunds, Suffolk. G



Objectives: To establish the role and value of written
information available to patients about individual
medicines from the perspective of patients, carers and
professionals. To determine how effective this
information is in improving patients’ knowledge and
understanding of treatment and health outcomes.
Data sources: Electronic databases searched to late
2004, experts in information design, and stakeholder
workshops (including patients and patient
organisations).
Review methods: Data from selected studies were
tabulated and the results were qualitatively synthesised
along with findings from the information design and
stakeholder workshop strands.
Results: Most people do not value the written
information they receive. They had concerns about the
use of complex language and poor visual presentation
and in most cases the research showed that the
information did not increase knowledge. The research
showed that patients valued written information that
was tailored to their individual circumstances and
illness, and that contained a balance of harm and
benefit information. Most patients wanted to know
about any adverse effects that could arise. Patients
require information to help decision-making about
whether to take a medicine or not and (once taking a
medicine) with ongoing decisions about the
management of the medicine and interpreting
symptoms. Patients did not want written information to
be a substitute for spoken information from their

prescriber. While not everyone wanted written
information, those who did wanted sufficient detail to
meet their need. Some health professionals thought
that written information for patients should be brief
and simple, with concerns about providing side-effect
information. They saw increasing compliance as a
prime function, in contrast to patients who saw an
informed decision not to take a medicine as an
acceptable outcome.
Conclusions: The combination of a quantitative and
qualitative review, an exploration of best practice in
information design, plus the input of patients at
stakeholder workshops, allowed this review to look at
all perspectives. There is a gap between currently
provided leaflets and information which patients 
would value and find more useful. The challenge 
is to develop methods of provision flexible enough to
allow uptake of varying amounts and types of
information, depending on needs at different times in
an illness. This review has identified a number of 
areas where future research could be improved in
terms of the robustness of its design and conduct, and
the use of patient-focused outcomes. The scope for
this research includes determining the content, delivery
and layout of statutory leaflets that best meet patients’
needs, and providing individualised information, which
includes both benefit and harm information. In
particular, studies of the effectiveness and role and
value of Internet-based medicines information are
needed.
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Background
Everyone needs written medicines information at
some time. Statutory information for patients is
provided as manufacturers’ patient information
leaflets (PILs), included as an insert in the
medicine package. This is the only written
information every patient should receive about
their medicine. There is a range of other sources 
of information that patients may receive from 
their healthcare provider or may access
independently.

Objectives
This report addresses two main objectives.

● What are the role and value of written
information available to patients about
individual medicines from the perspective of
patients, carers and professionals?

● How effective is this information in improving
patients’ knowledge and understanding of
treatment and health outcomes?

Methods
Data sources
A range of full text and bibliographic databases
was searched for research on (a) the role and value
and (b) the effectiveness of written patient
information for individual medicines (up to late
2004). Citation searching and handsearching were
also carried out.

Six experts in information design were asked to
cite relevant key references, and stakeholder
workshops (including patients and patient
organisations) were held at the beginning and end
of the review.

Study selection
Abstracts and/or titles were assessed by two
reviewers. The role and value studies were defined
as examining the use and usefulness of written
medicines information. Effectiveness trials
[randomised controlled trials (RCTs)] examined
how well-written medicines information works.

Data extraction
Role and value
These were grouped as arising from three
perspectives: responses to policy initiatives; the
uninformed patient and certainty of professional
knowledge; and the informed, involved patient.

Effectiveness
This comprised descriptive, methodological and
outcome data, classified in relation to treatment-
related knowledge, attitudes or behaviour. 

Data synthesis
Study characteristics were tabulated and the results
qualitatively synthesised, along with findings from
the information design and stakeholder workshop
strands.

Results
Extent of research
From over 50,000 citations, 413 were considered.
Of these, 64 papers reporting 70 studies were
included (36 papers reporting 43 RCTs in the
effectiveness strand and 28 in the role and value
strand). 

Study characteristics
The setting, timing and content of interventions
varied considerably. Reporting of interventions
and methodological quality was often poor.
Outcome measures varied, and were mostly
bespoke, precluding quantitative synthesis. Few
studies used patient-centred outcome measures,
addressed health professionals’ perspectives or
used web-based information.

Information design review and
stakeholder workshops
The information design review yielded a list of key
principles for application by writers of medicines
information for patients. The stakeholder
workshops proved invaluable in ensuring a patient
perspective throughout, a model other researchers
may find useful.

Key findings
Most people do not value the written medicines
information they receive. The poor quality of
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many leaflets tested, in terms of content and
layout, may reflect the finding that provision,
more often than not, did not increase 
knowledge. No robust evidence was found that 
the information affected patient satisfaction or
affected compliance. Qualitative evidence 
shows that patients do not see improving
compliance as a function of PILs; an informed
decision not to take a medicine is an acceptable
outcome. This contrasts with some professionals’
view that increasing compliance was a prime 
PIL function.

There was consistent evidence that the way in
which risk descriptor information is portrayed
influences side-effect knowledge. Delivering risk
information numerically, rather than as verbal
descriptors, ensures a more accurate estimation of
the probability and likelihood of a side-effect and
the risk to health.

The readability of medicines information is
important to patients, with concerns about
complex language and poor visual presentation.
Patients value the idea of information that is
tailored, set in the context of the particular 
illness of the individual patient, and containing 
a balance of benefit and harm information. Very
few studies addressed either issue. Most patients
wanted to know about any side-effects that could
arise. Some patients question the credibility of
pharmaceutical industry information, although 
the required PIL is written according to strict
regulations.

Patients would like written information to help
decision-making, first for initial decisions about
whether to take a medicine or not. Hence people
value information about the range of treatments
available (needed before the prescribing decision).
Second, they need information for ongoing
decisions about the management of medicines and
interpreting symptoms. Patients did not want
written information as a substitute for spoken 
information from their prescriber. Although 
not everyone wanted written information, those
who did wanted sufficient detail to meet their
needs. 

Some health professionals thought that
information for patients should be brief and
simple. There was evidence of professional
ambivalence about written medicines information;
they did not always actively recommend leaflets
and were in some cases reluctant to provide
certain information, particularly on side-effects.

Conclusions
The combination of a quantitative and qualitative
review, an exploration of best practice in
information design, plus the input from
stakeholder workshops allowed this review to look
at all perspectives and explore issues not
anticipated in advance. There is a gap between
currently provided leaflets and information that
patients would value and find more useful. The
challenge is to develop methods of provision
flexible enough to allow uptake of varying
amounts of information on a variety of aspects,
depending on needs at different times in an
illness.

Implications for healthcare
To improve written medicines information, it is
suggested that regulators and producers of 
written medicines information consider the
following:

● Involve patients at all stages of the process,
enabling their needs to be better reflected.

● Use findings on information design and content
to improve the quality and usefulness of their
products.

● Present risk information numerically rather
than using verbal descriptors.

Spoken information remains the priority, but
should be closely linked to written information so,
in the authors’ opinion, health professionals
should:

● Ensure written information is not used as a
substitute for discussion.

● Encourage patients to use written medicines
information and welcome the questions this
may raise.

Recommendations for research
In general:

● Apply recognised standards to trial design 
and conduct, recruit more older people, have
longer follow-up and more use of naturalistic
settings.

● Develop, validate and standardise patient-
focused outcome measures.

● Investigate how patient input can be better
integrated into medicines information research.

● Ensure the study of role and value alongside
effectiveness in future trials.

Specific research areas that should be addressed
are the following:

Executive summary



● Determine the content, layout, delivery method
and timing of statutory medicine leaflets which
best meet patients’ needs.

● Investigate how individualisation, and benefit
and risk information can be better incorporated.

● Study how to introduce more lay experience
into the PIL development process.

● Undertake more studies of health professionals’
perspectives, exploring incorporation of 

written medicines information into the
consultation.

● Undertake more qualitative research on how
different types of patients and carers use
medicines information in different settings and
over time.

● Implement studies of the effectiveness, and role
and value, of emerging Internet-based
medicines information.

Health Technology Assessment 2007; Vol. 11: No. 5
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Background
Evidence-based policy and practice in providing
written medicines information for patients is
acknowledged as a priority, at both national and
European levels, by consumers, professionals and
policy makers. However, we still do not know how
to do it well. This is the starting point for this
review, which encompasses four elements:

● systematic review of research into the
effectiveness of written medicines information

● systematic review of research into the role and
value of written medicines information

● review of information design as it applies to
written medicines information

● stakeholder workshops integrated into the
review process.

Medicines, medicines information and
people
Medicines are the most common intervention in
the NHS and, as with all treatments, those taking
prescribed medicines need sufficient information
to enable them to:

● take and use the medicines effectively
● understand the associated risks and benefits, to

allow an informed decision to be made about
taking them.1

It is estimated that around half of all patients do
not take medicines as prescribed,2 leading to 
waste of resources and suboptimal healthcare.
Concern with medicine non-compliance was the
main stimulus in the 1970s and 1980s for research
into patient information needs and the
development of a range of information materials.
The rationale was that increasing patients’
knowledge of treatment would be an effective
means of reducing non-compliance, as evidenced
by Ley’s book, Communicating with patients, in
1988.3

More recently, an understanding has developed of
the complex factors underlying patients’ use of
medicines, and that much non-compliance is
intentional, rather than the result of ignorance
and misunderstanding.4 It is apparent also that
such ‘self-regulation’ of medicine taking by

patients is frequently not shared with doctors.5

Patients are being recognised as active managers
of their own healthcare and need to be able to
make reasoned decisions about medicine taking,
in accordance with wider goals and aspirations.6

Evidence base and legislation
From the 1990s onwards, alongside developments
in research relating to how people use medicines,
legislation and guidelines linked to written
medicines information have emerged in the
developed world.7 Different models have
developed, notably in Europe, the USA and
Australia.

European Union (EU) legislation was introduced
in the 1990s requiring a comprehensive medicines
information leaflet to be supplied to patients
inside the pack of every medicine (EC Directive
92/27)8 – fully implemented in 1999. The leaflets
defined by this law are written and supplied by the
manufacturer, according to the detail of the
legislation, and delivered as a package insert. All
information in the Summary of Product
Characteristics (intended for health professionals)
must also be included in the patient leaflet, but in
a form comprehensible to the patient. Thus, all
warnings, precautions and contraindications have
to be included. The leaflet is usually folded and
inserted inside the pack for the patient to read
once they open the pack at home. Just prior to
implementation of this law (in 1998), an EU
Guideline on readability of the leaflets was issued,
which included recommendations on describing
the risk of side-effects9 and what to do about
them. Also, the readability Guideline for the first
time made recommendations on the testing of the
leaflets with patients.

In Australia, law requires that a manufacturer’s
leaflet is available (with content conforming to
legislation) with medicines when first supplied to a
patient. A collaborative approach was adopted in
the development of the regulations, involving all
stakeholders. The leaflets are available as package
inserts or are computer generated in the
pharmacy. The latter can run to five pages of A4.10

In the USA, a voluntary system has prevailed since
the 1970s, despite pressure from the Food and
Drug Administration (FDA) and consumers.11 The

Health Technology Assessment 2007; Vol. 11: No. 5
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leaflets are again computer generated, but briefer
than those in Australia and Europe (usually one
page long).12 A target of 2006 for the supply of
‘useful written information’ with 95% of the first
supply of a medicine has been set in the USA13

and recent FDA-sponsored research has given the
best overview internationally of any of the national
initiatives.12

In all countries, the legislated format is not the
only form of information about individual
medicines available to (and used by) patients.1

Patients may be given additional written
information (by health professionals, self-help
groups or voluntary organisations) or may access it
themselves from other sources, including the
Internet.14 Research on all such sources of
information about individual medicines will be
eligible for the review.

Right to information and concordance
Current health policy priorities aim to develop
higher quality and more responsive services, where
patients’ wishes and autonomy are respected.15

More pragmatically, they also aim to increase
efficiency and cost-effectiveness. Providing good-
quality information about medicines is a
prerequisite for informed consent to treatment. It
is also seen to underpin choice of treatment for
patients and active involvement in managing
illness. This characterises the concordance model
of medical consultations.16 Concordance aims to
achieve a shared understanding between patient
and prescriber on treatment choices. Concordance
is now often referred to as ‘partnership in
medicine taking’.

Patients may be more likely to take medicines
when they have been actively involved in
treatment decisions. However, increased
knowledge may support patients’ decisions not to
take specific medicines, in addition to accepting
them. The goal of concordance is not primarily to
increase compliance (although this may be an
outcome), but rather to improve the quality of
healthcare by achieving a mutual understanding
between patients and prescribers, and enabling
patients to take a more active part in decisions
about treatment and illness management where
they wish to do so.

New methods of information delivery
The Internet is fast becoming a significant means
of delivering healthcare information in general,
and medicines information in particular. The
potential benefits for those seeking online
information about medicines are the same as for

healthcare information in general. Cline and
Haynes17 suggest that benefits include:

● wider access to health information
● the capacity for interactivity and transaction
● the tailoring of information, making it more

individualised.

The impact of medicines information produced
electronically is starting to be felt. In Australia and
the USA, computer-generated information in
pharmacies is the mainstay of provision, and
consumers can now also access official and
unofficial information from the web. Many of the
UK mandatory leaflets can be viewed online at
www.emc.vhn.net and new web-based medicine
‘leaflets’ called Medicine Guides are being piloted
(www.medguides.medicines.org.uk). Computer-
generated medicine information leaflets are
promoted as having the advantage of being easily
updated, individualised and made usable for
people with special needs. However, there is the
fear that healthcare users may be confused or
indifferent to the quality of such wider
unregulated information available on the
Internet.18 Any research of electronically
generated information about individual medicines
(which meet the criteria) will be included in the
review.

Existing secondary research evidence
In the last 20 years, there have been a number of
non-systematic reviews, including policy-related
documents,19 which draw on the literature. Each
tends to provide detailed information about
specific aspects:

● psychological approaches,3,20 impact on
knowledge and compliance,21 electronic
generation,22 graphic representation,23 user
testing,24 information design25

● particular professional perspective (nursing,26

pharmacy1,27)
● wider health information.26

A review under way, led by two of the authors 
(PK, DKR; for the Cochrane Consumers and
Communication Group), has the title: ‘Written
information about medicines for consumers’.28

This covers a restricted aspect of this review
(knowledge and satisfaction are the primary
outcome measures and the review only covers
controlled trials, and no qualitative research). 
The Cochrane review by Haynes and colleagues
on interventions to improve adherence to
medication includes written medicines information
interventions, but only in a much wider context.2

Background and objectives
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Review overview
Health information and information
design research context
Good information about medicines is important
for enabling patients to understand their options
and express preferences for informed decision-
making. This review considers what changes might
be needed in order that this information can
enable patients to play as large a role as they
desire. Considerations need to include, but go far
beyond, practical considerations (such as font size)
to how leaflets and other texts fit into effective
communication between prescriber and patient,
and how people actually use the information. The
combining of qualitative and quantitative research
in the review ensures that both aspects are
covered.

The original proposal for this review was to
conduct a systematic review of research on: 

● effectiveness of written medicines information
(trials examining how well it works) and

● role and value of written medicines information
(studies examining its use and usefulness).

In addition, it was proposed to identify key
elements from the:

● information design domain and 
● health information domain,

which could inform best practice in written
medicines information. The literature on written
medicines information for patients is small in
comparison with the wider literature on health
information and information design in general.
The literature on the last two areas is highly
relevant, but represents such a broad area of work
that it is outside the scope of the systematic review.
However, there are many points in common
between medicines information and information
provided in other health settings, such as prior to
investigations or surgery. In addition, there is a
large body of evidence associated with the wider
discipline of information design. Bearing in mind
the objective of providing guidance to
practitioners and policy makers, an additional
stage was included in the review, where researchers
in the relevant fields were consulted and key 
texts and reviews identified. The aim was to
summarise the balance of evidence from these
texts and highlight where the systematic review
findings are supported or refuted by this expert
opinion, and synthesise the findings into a
narrative review.

Stakeholder workshops
It was subsequently proposed that an increased
consumer input would be beneficial to the review;
researchers and funders involved in medical and
health-related research have recently begun to
recognise the value of involving patients,
healthcare professionals and other stakeholders in
the research process. O’Donnell and Entwistle
suggest that there are several reasons for doing
this:29

● Stakeholders have a right to know about the
research.

● It increases both accountability and
transparency and in doing so may lead to the
research being more valued and trusted.

● Stakeholder inputs have the potential to
improve the quality of the research.

As a result, two stakeholder workshops were
devised to inform the review. It was a challenge to
engage fully with consumers as co-researchers,
given the nature of secondary research. However,
it was concluded that the optimal way to increase
consumer input was at two points:

● Before the search is undertaken – in order that
their views are taken into account when shaping
the review.

● When the results are being formulated into a
final report – in order to understand better
consumers’ views of the findings, ideas for
dissemination and priorities for future research. 

The reviewers felt that these were the appropriate
times when external input could be usefully
applied to a systematic review.

Research aims and objectives
Aims
Systematic review
● What are the role and value of written

information available to patients about
individual medicines from the perspective of
patients themselves, carers and professionals?

● How effective is written information available to
patients about individual medicines in
improving patients’ knowledge and
understanding of treatment, and improving
self-management of illness and health
outcomes.

Workshops
● The primary aim of the first workshop was to

elicit stakeholders’ perceptions of key issues
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surrounding written medicines information, 
so that these could be taken into account 
when shaping, planning and executing 
the review, thereby enabling it to be user-
centred.

● The primary aim of the second workshop was to
elicit views about the review findings from the
stakeholder groups involved in workshop one,
in order to make interpretation of the findings
and the conclusions drawn user-centred.

Objectives of the systematic review
The objectives were as follows:

● To identify and review systematically research
on the impact, role and value of written
medicine-specific information from the
perspective of different stakeholders; in

particular its effect on satisfaction, decisions
about medicine taking and quality of
patient–professional relationships.

● To identify and review systematically the
quantitative research on the effectiveness of
written medicine-specific information for
patients (taking into account the content, tone,
design and delivery method of the
intervention).

● To draw on and integrate the body of research
into health information and information design
into this setting.

● To synthesise the evidence to produce guidance
for NHS policy makers, regulatory authorities,
the pharmaceutical industry and others who
produce medicines information for patients.

● To identify gaps in the literature and direct
future primary research.

Background and objectives

4



Stakeholder workshop methods
Multi-stakeholder workshops are an established
method for achieving stakeholder input in
research. Work in other academic disciplines has
demonstrated the value of such workshops in
helping to focus on stakeholder concerns and, in
doing so, improve buy-in to the outcomes of
research.30 One of the team members (JM) has
experience of using this technique in work
commissioned by the Department of Health and
the Food Standards Agency.31

Identifying relevant stakeholder groups
Stakeholders should be thought of as groups of
individuals who have specific interests and
concerns with respect to a particular issue.
However, there are likely to be important
differences between them in terms of:

● their understanding of the issue and
expectations of the actions that should be taken
by themselves and others

● the degree of engagement or stake that they
have in the issue under consideration

● the power and influence they have to shape
policy and practice associated with the issue.

Stakeholder engagement requires an explicit
analysis of the ‘power’ and ‘stake’ that is 
inherent in different stakeholder constituencies. 
A meaningful engagement of stakeholders
requires, as a minimum, that the following are
included:

1. High stake/high power (for example,
professional or pressure groups that are highly
involved with the issue and can influence the
development of policy and practice associated
with the issue).

2. High stake/low power (for example, individual
citizens who are highly involved in the issue but
have little power or influence over the
development of policy and practice).

For the present set of workshops, stakeholders
were recruited from national patient organisations
and a group of collaborators also involved with
issues surrounding medicines information. In
addition a group of high stake/low power

stakeholders were recruited, drawn from the
general public, all of whom were regular
medicines users. The following were invited:

● Consumer representatives from national
patient groups (who have a high stake in issues
surrounding medicine leaflets and have power
to influence these issues).

● Local consumers (people taking medicines that
have a high stake in issues surrounding
medicine leaflets but have little power to
influence these issues) were purposefully
selected to cover a range of conditions and
patient groups from the local Expert Patient
Programme.

● Study collaborators, from the Medicines and
Healthcare Products Regulatory Agency
(MHRA), Association of the British
Pharmaceutical Industry (ABPI), Proprietary
Association of Great Britain (PAGB), NHS
Direct OnLine, medicines website editor and
Medicines Partnership Taskforce.

General organisation of the workshops
To meet the needs of the review, two workshops
were planned. The first, run in the initial month
of the study (October 2004), was designed to elicit
stakeholders’ views and perceptions of key issues
surrounding medicines information so that these
could be taken into account when shaping,
planning and executing the review. The second,
run at the end of the review (September 2005)
when the report was being written, was designed
to elicit stakeholders’ views to assist in
interpretation of the findings and the conclusions
drawn.

Objectives of the workshops
The objectives were as follows:

● To provide a forum where participants and the
research team could become acquainted with
each other in order to build mutual trust and
understanding.

● To promote joint ownership of the review.
● To gain important background information for

the review on stakeholders’ views about the
importance and purpose of written medicines
information, as well as the effectiveness and
good and bad features of this information.
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Specific objectives of the first workshop were to
establish a shared understanding of:

● what the review involves
● how it will be undertaken
● what the outputs will be
● the stakeholders’ role in the review.

The specific objectives of the second workshop
were to gather from the three stakeholder groups
their:

● expectations of the findings of the effectiveness
and the role and value reviews

● responses to the actual findings from the
effectiveness and the role and value reviews

● perceptions of the priorities for future 
research

● feedback on the stakeholder involvement
process.

Workshop one
Participants
The first workshop lasted 4 hours and followed a
structured format of group work and feedback,
preceded by short presentations from the research
team (see Appendix 1 for both workshop
programmes). The stakeholders were seated in five
groups around tables with two members of the
research team allocated to each group (one to
facilitate discussion and the other to write notes
on the discussion). 

The tasks
In the morning (activities 1–4 described below),
groups were ‘mixed’, and included stakeholders
from different backgrounds. In the afternoon
(activities 5–7 described below), each stakeholder
group sat at separate tables. The workshop
involved the following activities:

1. A presentation welcoming participants with an
explanation of the purpose of the workshop. 

2. Group discussion of examples of good and bad
medicines leaflets (participants were asked to
bring examples with them to the workshop).
The discussion also involved their personal
experiences with medicines information, and
also some consideration of what was useful or
not useful, and why. They were also asked to
identify the three most important aspects of
medicines information.

3. An open forum, led by the facilitators,
discussing responses to the previous activity,
noting common issues and problems, in order
to gain an understanding of the common needs
and concerns of medicines users.

4. Presentations from the research team on
medicines information and the kinds of
research that have been undertaken in the past
and an explanation of the nature of a
systematic review and their role in it. 

5. Group discussion of those aspects of medicines
leaflets considered important by participants.

6. An open forum, led by the facilitators,
discussing responses to the previous activity,
noting common issues and problems in order
to enhance understanding of needs and
concerns of medicines users.

7. A closing discussion outlining plans for the
future, including the purpose of the second
workshop.

Analysis of the findings
From written summaries of the group discussions,
one researcher (DN) produced a thematic analysis
of common points of discussion and responses.
Other team members then moderated this
analysis. While each question generated a lively
and broad discussion within each group, only the
most frequently occurring responses were
abstracted and used in the review.

Workshop two
The tasks
Following a brief introduction, participants again
engaged in a series of activities interspersed with
brief presentations of the findings by the research
team. To achieve the workshop objectives,
participants engaged in four different facilitated
activities. In each case, the activity was first
introduced by a member of the research team in
the form of a question. Then participants were
given approximately 2 minutes to think about
their responses before discussing them in their
groups. It was suggested that they might write
down their thoughts and ideas in a specially
produced notebook. The notebook was divided
into different sections that included a typewritten
version of each question and a space underneath
for the participants to write their notes and ideas.
Following this, there was a general discussion
among the group members that was facilitated by
a member of the research team, and recorded in
the form of written notes by a second member of
the research team. The notebooks were collected
at the end of the workshop and were analysed
along with the notes of the group discussion. 

The activities undertaken asked attendees to
indicate:

1. what they hoped had come out of the review
2. their response to the role and value review
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findings, having been given a brief 15-minute
presentation outlining the primary aspects of
these findings

3. their responses to the effectiveness review
findings having been given a brief 15-minute
presentation outlining the primary aspects of
these findings

4. their thoughts about what should happen now
as a result of the review.

At the end of the workshop, all participants
completed a short questionnaire to elicit their
views about the workshop.

Analysis of the findings
Analysis of the findings used the same procedure
as adopted in workshop one with the addition that
the handwritten notes of participants were
analysed in addition to the notes taken of the
group discussions.

Systematic review methods
Electronic database search strategy
A range of full text and bibliographic databases
(see Table 1) was searched for published and grey
literature on the effectiveness and role and value
of written patient information for individual
medicines.

The sift audit trail was documented, highlighting
the number of papers at each stage of the search
process, in Table 2.

Strategy development
The same search strategy was used to find studies
for both the effectiveness and the role and value
parts of the review. A comprehensive search
strategy using a mixture of thesaurus terms and
keywords was developed iteratively in MEDLINE.
The results of preliminary searches were
scrutinised and the title, abstract and MeSH terms
from relevant papers used to improve the search
strategy. Terms relating to the intervention (i.e.
written medicines information) were initially
combined, using the Boolean operator AND, with
terms relating to medicines, such as drugs,
prescriptions, but this strategy missed a significant
number of potentially relevant papers that were
already known to the research team. To
supplement this approach, recall was improved 
by AND-ing the thesaurus term ‘Patient 
Education’ with each of the other terms in the
search strategy. The search strategies are listed 
in Appendix 2.

Differences between US and UK terminology
made refinement of the strategy difficult. For
example, in the US the term ‘labeling’ is used to
describe patient information leaflets supplied with
a medicine, as well as information provided on the
label.

The need to search for common words such as
‘medicines’, ‘patient’ and ‘information’ made 
the construction of keyword searches problematic,
particularly in health databases. This difficulty 
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TABLE 1 Databases searched and number of references retrieved

Database Number of references

CINAHL: 1982 to October 2004 13,575

Cochrane Library Issue 4, 2004 (CENTRAL, Cochrane Database of Systematic Reviews, 1,353
DARE, HTA database NHS EED)

Digital Dissertations: 1980 to November 2004 120

EMBASE: 1980 to September 2004 14,254

HMIC (Health Management Information Consortium): 1970 to October 2004 821

Index to Theses: 1970 to October 2004 10

ISI Proceedings: 2000 to November 2004 266

MEDLINE: 1970 to October 2004 16,151

Pharmline: 1978 to October 2004 894

PsycINFO: 1970 to October 2004 1,390

Sociological Abstracts: 1970 to October 2004 67

WoS (Web of Science) 1970 to October 2004 1,226

Total 50,127



was addressed to some extent by the use of
adjacency searching, but it still resulted in a 
search strategy which was sensitive rather than
specific.

The problem of defining role and value and
translating these into a finite list of searchable
keywords meant that a very broad strategy was
required to find studies relevant to this part of the
review. The search results were cross-checked
against 18 known key articles (see Appendix 2)
and modified where necessary to ensure that the
searches were sufficiently sensitive to identify these
papers.

The sensitive search strategy required to ensure
that papers relevant to the role and value part of
the review were not missed, resulted in a total 
of 50,127 references being retrieved. The final
yield from the search results was very low but 
most irrelevant papers retrieved could be
eliminated quickly and easily on the basis of title
or abstract alone. When there was any possibility
the study might be relevant, the full paper was
obtained. 

Search restrictions
For the effectiveness part of the review, where the
aim was to identify RCTs, a methodological filter
could have been used to improve specificity, but as
all study designs were potentially relevant to the
role and value review, no methodological filter was
applied.

Searches were limited to English language
material because of problems of analysing role and
value findings written in a foreign language. In
accordance with the review proposal, date limits
were used to restrict the searches to material
published from 1970 onwards. Databases of
ongoing research such as the National Research
Register (NRR) and Research Findings Electronic
Register (ReFeR) were not searched. The System

for Information on Grey Literature in Europe
(SIGLE) was not searched because it has ceased
publication.

Additional strategies
To augment the electronic searches, the reference
lists of papers reporting studies included in the
review were scrutinised for additional studies.
Information about unpublished research was
sought from a variety of sources.

It was expected that the role and value part of the
review might be based primarily on qualitative
studies, which would be difficult to search for.
Therefore, to counteract possible shortcomings in
the database search strategies in relation to the
role and value review, it was planned to augment
these searches by two methods: handsearching and
citation searching. In the event, the majority of
studies included in the role and value review were
quantitative.

Handsearching
It was planned to supplement the electronic
database searches with handsearching of six core
journals (Table 3), which were primarily selected
because we hoped they would include role and
value studies. All of these journals were indexed by
at least two of the electronic databases searched
and, given the extremely sensitive nature of the
search strategy which was eventually developed,
the value of handsearching was called into
question. To test its possible value, the table of
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TABLE 2 Sift audit trail

References identified by database search 50,127
References excluded from title and/or abstract 49,714
Papers retrieved from sift 413
Papers found from additional search strategies 4
Total number of papers retrieved 428
Papers excluded as not meeting inclusion criteria 355
Papers later excluded from analysis because of inadequate reporting of data 9
Total number of papers finally included in the review 64
● 36 papers for the effectiveness review
● 28 for the role and value review

TABLE 3 Journal tables of contents searched online

Pharmaceutical Journal
Qualitative Health Research
International Journal of Pharmacy Practice
Sociology of Health and Illness.
Patient Education and Counseling
Social Science and Medicine



contents of each of the journals was reviewed for
2000–4. No additional papers were discovered by
this process. A decision was taken that
handsearching was not justified for the reasons
above, and because we considered citation
searching was likely to be more fruitful for
identifying further role and value papers.

Citation searching
Citation searching was applied to the references
cited in those role and value papers that were
identified by searching electronic databases and
which met the inclusion criteria for the review.
The citation searching was carried out in the Web
of Science database in July 2005. Each of the
papers identified for inclusion in the role and
value review was searched for in the Web of
Science database. Papers that cited these studies
were then identified using the Times Cited feature
within Web of Science.

The 28 role and value papers had been cited 209
times. Of these 209 papers, 137 had not been
identified by the original database searches.
Scrutiny of the titles and abstracts of these 137
new papers by one reviewer eliminated irrelevant
articles and the remaining 49 papers were
examined in full by two reviewers. One additional
study was found which met the inclusion criteria
for the review.

In addition, the Find Related Records facility in the
Web of Sciences database was used to find papers
whose reference lists included at least one of the
sources cited by the original 28 studies in the role
and value review. Using this method, 6678 papers
were found. When these were compared against
the results of the electronic database searches,
4674 unique records were found. One reviewer
scrutinised these 4674 papers. One met the
inclusion criteria for the role and value review and
was included in the study.

Bibliographies of reviews and included
studies
The same electronic databases as above were
searched to find systematic reviews. No systematic
reviews were identified, but five narrative 
reviews were found.21,22,26,32,33 The reference 
lists of these reviews were searched to find
additional references. Of the 10 additional
references found using this process which were
potentially relevant, two met the inclusion
criteria.34,35

Unpublished research
Representatives from the national patient
organisations (Diabetes UK, Multiple Sclerosis
Trust, Asthma UK and Arthritis Care) and the
other bodies who attended the stakeholders'
workshop (Patient UK, NHS Direct OnLine, ABPI
and MHRA) were asked if they knew of any
relevant unpublished research. No additional
studies were identified by this route.

Inclusion and exclusion criteria for
selection of studies
Inclusion and exclusion criteria were based on:

● populations and settings
● interventions for both strands of the review. 

Only RCTs were considered in the effectiveness
review. The most common reasons for exclusion of
a retrieved paper are given in Table 4. The full
inclusion and exclusion criteria are given in
Appendix 3.

Sifting process
One reviewer sifted references on the basis of title
and abstract, coding each as ‘no’, to denote that it
was definitely not relevant to the review, or ‘yes’, to
indicate that the reference was potentially or
definitely relevant. A second reviewer checked all
‘yes’ decisions and a random 10% of ‘no’ decisions.
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TABLE 4 Most common reasons for exclusion

Non-empirical studies 156
Not a randomised controlled trial (applicable only to the effectiveness review) 48
Written information in a study not about a medicine 58
Readability formula study 19
Review/systematic review 13
Study met inclusion criteria but could not be included due to inadequate reporting of data 9
Study of written information effectiveness (not medicines information effectiveness) 6
Not English language report 5
Studies excluded for other reasons 50



As such a large number of references had to be
dealt with, sifting was shared among six reviewers,
with one reviewer having overall responsibility for
coordinating this task. Differences were reconciled
by discussion or, if necessary, by the intervention
of a third party. After an initial sift of all articles,
there were 677 references that were considered 
to be potentially relevant to the review. A final
check of these 677 papers was carried out by a
third reviewer, who has expert knowledge in
medicines information and pharmacy practice. A
further 264 references were excluded at this stage
and the remaining 413 references were retrieved
as papers.

Final selection of studies for the review
Two reviewers independently checked the 413
retrieved papers for inclusion in the effectiveness
review. Disagreements were reconciled by
discussion (or by a third reviewer’s arbitration).
This process was independently replicated by
reviewers for the role and value review. Reviewers
made a distinction between studies which were
potentially role and value or effectiveness studies:

● Role and value studies were defined as those
examining the use and usefulness of written
medicines information.

● Effectiveness trials examined how well written
medicines information works.

At the end of this process, four reviewers had
agreed on which papers were to be included or
excluded from the review.

Seven effectiveness papers were subsequently
excluded: three because specific outcome measure
data could not be determined (and extracted),36–38

two because they did not present data for
individual arms39,40 and two because they did not
isolate the effect of written medicines information
alone.41,42 Two role and value papers were
excluded at the data extraction stage because it
was considered that they had both methodological
limitations and limited relevance for the
review.43,44

Design of studies identified
Role and value
It had been envisaged that the methods employed
in research studies relevant to role and value
would be qualitative. However, many of the studies
retrieved were surveys and some were laboratory
based. It was decided to include these if the
rationale for the study included investigating the
use and usefulness of written medicines
information for patients.

Effectiveness
As the retrieval of few randomised controlled trials
(RCTs) was anticipated, consideration was given to
including evidence from non-randomised studies
(NRSs). From the analysis of the results of the
database searches, it was evident there were more
RCTs than expected. For this reason, only RCTs
were included and therefore it was not necessary
to consider including other study designs in the
effectiveness strand of the review.

Data extraction
For both aspects of the review, a reviewer who was
an author of any included papers did not extract
data from their own papers.

Role and value
Other systematic reviews were considered that
included qualitative studies to examine the data
extraction forms used. Several were based on
10 critical questions to appraise qualitative
studies,45 and we adapted one sent to us by
Professor T Greenhalgh that had been 
developed for a systematic review of research into
innovation and diffusion46 (see Appendix 4). The
advantage of this form over the others was that it
included a summary section which was completed
after working through the 10 appraisal questions.
The summary questions asked the reviewer to
consider whether the findings reported by the
authors were demonstrated in the data or were
assumed.

This data extraction form was used for both the
quantitative and qualitative studies. Two reviewers
independently completed a data extraction form
for each study. One of the reviewers compared the
two completed forms. Where differences were
evident, the reviewers met to discuss and resolve
them.

In qualitative papers, authors are often
constrained when reporting their methods and
findings because of journal restrictions on word
length. It was recognised that concise reporting of
qualitative studies possibly impacted on this review
of qualitative papers. Therefore, it was decided to
send completed data extraction forms to authors
of seven of the nine qualitative studies to seek
their response to this analysis of their study and to
ask for any extra information they had. Six replied.
For one of the qualitative studies, a book detailing
the research had been published prior to the paper
that was included in the review. A data extraction
form was not sent to these authors since there was
access to the book, nor was one sent to the author
of the paper who carried out an arguably
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qualitative content analysis of medicines
information leaflets. 

Effectiveness
Data extraction of the RCTs covered the following
areas:

1. publication details
2. funding source for the study (if reported)
3. reporting of the study design (if a non-standard

RCT)
4. intervention category
5. a succinct summary of the intervention and

control
6. participants’ characteristics
7. demographic data
8. quality assessment (see also below)
9. outcome data. We extracted outcomes

pertaining to three generic categories: 
(a) treatment-related knowledge
(b) treatment-related attitudes
(c) treatment-related behaviour.

Full details of the data extraction categories are
given in the RCT data extraction coding form in
Appendix 5.

Quality assessment
Role and value
For the role and value review, the purpose of the
data extraction form was to provide a comparative
structure as a basis to reflect on the study, in order
to decide on the key messages about the role and
value of written medicines information for patients.
However, if a study was considered to have many
important methodological limitations and the
findings were insufficiently related to the topic of
our review, then it was not included. Two such
papers were eliminated at the data extraction stage.

Effectiveness
The assessment of the quality of included RCTs
followed Centre for Reviews and Dissemination
(CRD) guidelines47 and the Delphi list for quality
assessment of RCTs.48

The quality of the trials was considered in relation
to the following criteria:

● blinding of the outcome assessor to the
intervention

● randomisation
● concealment of the allocation process from the

investigator
● whether trials reported loss to follow-up, that is,

how many participants did not have a final
outcome measure.

It was also noted whether trials reported baseline
comparability. Full details of the criteria for the
assessment of the quality of trials are given 
in the RCT data extraction coding form in
Appendix 5.

Assessment of the intervention in the
effectiveness trials
The written medicines information intervention
was assessed in three ways. First, by using the
European Commission (EC) (1998) categorisation
for written medicines information which gives five
items of information to be contained in all
medicine leaflets:9 

● what this medicine is and what it is used for
● before taking the drug
● how to take the drug
● possible side-effects
● storage.

Second, further categories were devised that would
assess the presentational style and content of the
intervention. Development and application of a
comprehensive tool to assess these factors were
outside the scope of the review, so a key indicator
for each aspect was adopted:

1. ‘Easy-to-read', which judged whether the leaflet
used plain language which a lay person could
understand.
(a) Key indicator – the absence of complex

words or unexplained jargon.
2. ‘Layout’, i.e. if the leaflet used good practice in

information design.
(a) Key indicator – the inclusion of headings

which were distinct from the main text.

The use of such key indicators gives only a sign of
whether the authors paid some attention to the
needs of the reader – a positive result does not
mean that they show excellence in information
design.

It was also noted whether or not the intervention
had been developed explicitly with reference to a
theory or previous empirical study and whether a
copy of the intervention was provided in the paper
or subsequently obtained.

Categorisation of the effectiveness trials
The trials were categorised according to the
interventions compared:

● Written medicines information versus nothing, where
the difference between the two groups isolates
the effect of written medicines information.
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● Written medicines information + verbal information
versus verbal information, where the difference
between the two groups isolates the effect of
additional written medicines information.

● Written medicines information versus written
medicines information, where the difference is the
relative effect of one written medicines
information compared with another, as in a
‘head-to-head’ trial.

● Written medicines information versus various: this
was for trials which (for example) had both a
comparison intervention and a control arm.

● Written medicines information risk descriptor versus
written medicines information risk descriptor: the
difference is the relative effect of one risk
descriptor compared with another, as in a
‘head-to-head’ trial.

A description of the trials and assessment of the
quality of the methods and interventions was
reported for each of the five categories above. For
each category, trial outcomes were presented for
the broad categories of knowledge, attitudes and
behaviours.

Analysis of data
Role and value studies
On the data extraction form, the reviewers recorded
the main findings stated in each paper. This was
straightforward for the quantitative studies.
However, recording the results of the qualitative
studies involved comparison of what authors said in
the discussion with data in the results. Four included
studies were undertaken with different objectives
from those of the review. Two of the studies, which
were surveys (by Blom and Rens,49 and Thompson
and Stewart50), had a broader focus on verbal and
written information. The process of data extraction
and analysis was no different for these. The other
two studies (one qualitative, by Hughes and
colleagues51 and the other mixed methods, by Ross
and colleagues52) had a specific focus which did not
fully integrate with the objectives of the review.

However, their study topics [patient knowledge and
perceptions of side-effects from over-the-counter
(OTC) medicines and how to develop an
information leaflet on oral contraception]
produced primary data of relevance to the review
and (in the case of the leaflet development study)
insight into how health professionals evaluate
written information. For these two studies
(particularly the latter), the findings that were
analysed included not only the findings as reported
by the author, but also what the reviewer felt they
had learned about the researchers’ perceptions of
the role and value of written information.

At the end of this process we had a list of ways in
which patients or professionals used written
information (for example, to find out about side-
effects or to check that the right medicine had
been prescribed), and a set of factors on which
patients or professionals based their evaluation of
the material (for example, the level of detail or
the presence of certain information in the leaflet).
The next step was to consider whether the uses
and factors underpinning the evaluation of written
information identified in the paper were actually
demonstrated or assumed by the author. For
example, in some studies views were sought about
written information on a medicine from patients
who were not taking the medicine. These are
referred to as hypothetical studies. An assumption
was made in most of these papers that the
findings from hypothetical patients also held for
‘real patients’, that is, people actually taking the
medicines concerned. 

Because researchers had employed different
methodologies, in a variety of contexts and with
different perspectives of the role of patients 
and doctors, a narrative synthesis method was
used. Similarities and differences in the findings
were sought. Common uses and evaluation of
written information were identified and
contradictory findings were probed to consider
factors which might explain the differences. 
The findings were written up as a narrative
account.

The synthesis of qualitative findings in systematic
reviews is still a new and developing discipline.
The Cochrane group on qualitative methods
acknowledges a need for methodological work on
combining studies using different qualitative
methods and data types.53 First, some predefined
issues were taken, such as the extent to which
information changed the patient’s or practitioner’s
attitude to the medicine or the way in which
information did or did not meet expectations. The
review also focused on the extent to which the
various possible benefits and disbenefits of
medicines information provision were seen as
important to patients and practitioners. Additional
themes and issues that emerged from the analysis
were identified and searched for systematically
across the published studies.

Effectiveness studies
A meta-analysis of the results was not performed
because the outcomes were too disparate, for
example, often a bespoke knowledge questionnaire.
For this reason, only a descriptive analysis of the
results is presented. The reviewers interpreted
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together the data for all trials with a knowledge
outcome, with an attitudes outcome and with a
behavioural outcome across the five intervention
categories, to highlight the general effectiveness of
providing written medicines information on
knowledge, attitudes and behaviour. The rationale
for synthesising the results in this way was to find
the general effect of written medicines information
for each outcome category.

Missing data
Effectiveness studies
Missing data request letters were sent to authors of
23 papers by email and the remaining 12 by post.
The authors of 15 papers replied to the requests.
Three requests were made to the authors:

● To provide a copy of the leaflet(s) that formed
the intervention (when one was not already
available).

● To highlight if the design or content of the
leaflet was theory or evidence-based, and if there
was a rationale for choosing the leaflet used.

● To provide further information and clarification
about the methods used in their study.

Where a trial had specific missing outcome data,
we added this request to the relevant letters.

Information design key informants
review methods
Information design key informants
The chosen process was to ask six experts in
information design (so-called key informants) to
nominate key texts on best practice in information
design. Three members of the research team
independently nominated information design
specialists who had particular expertise in this
area. Nominations were pooled and a consensus
achieved to agree the final selection. The
preliminary list was shared with the key informants
themselves and asked if any others should be
included. No further informants were identified.
The letters to the key informants said:

“We ask you to identify 3 key works which we can use
to determine best practice in information design, e.g.
systematic or literature reviews, books or book
chapters, landmark papers. These will not relate
specifically to medicines information but to
information for consumers in general, where there
are issues which are generic, e.g. leaflet design, print
size and use of bullet points”.

A content analysis was conducted on the texts
recommended by the information design key

informants to identify the key points from each of
the texts which related to generic best practice in
information design. One reviewer (DKR)
identified the key points from each of the texts
which related to generic best practice in
information design. The key points from each text
were extracted and inserted into a matrix, which
comprised the recommended key texts on one axis
and the extracted key points on the other. The use
of the matrix allowed the identification of key
points that were mentioned by more than one of
the recommended texts, and also any differences
between text authors with regard to particular key
points.

The extracted key points were then used to
identify and tabulate broad thematic categories
and sub-themes in information design relevant to
patient information leaflets. This process was
conducted by one reviewer (DKR) and validated by
another reviewer (DD).

Key informants identified
1. David Dickinson, Information Design

Consultant, Consumation (also a member of
the research team)

2. Jim Hartley, Professor of Psychology, Keele
University

3. Brian Parkinson, graphic designer and co-
organiser of Designers in Health Network

4. David Sless, Professor at the Communications
Research Institute of Australia 

5. Karel van de Waarde, Design Research
Consultant, Belgium

6. Pat Wright, Professor of Psychology, Cardiff
University

Synthesis methods
This review comprised five elements, each
designed to contribute to the aims of the project.
Initially, two members of the research team
separately tabulated key findings and issues across
the five evidence sources (the effectiveness review,
role and value review, information and design
review and the two stakeholder workshops).
Similarities and differences were sought across the
findings of each component and consideration
given to the extent to which:

● Outcomes were related to one another, for
example, is information that patients value also
likely to increase knowledge?

● Outcomes might be traded off against each
other, for example, detailed information is
comprehensive, but patients do not value it.
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● Findings across each of the outcomes were
consistent across the evidence sources, for
example, aspects of information design, content
and provision affected outcome.

● The findings had different implications for
different stakeholders (patients, health
practitioners, industry, policy makers and
researchers).

The similarities and differences between
quantitative and qualitative findings and the
extent to which these were complementary or
opposed were explored.54

A table was produced comparing the EU required
information items in current manufacturers’
patient information leaflets (PILs) with patients’
and medicine users’ views derived from the role

and value review and expressed in the stakeholder
workshops (Appendix 7).

The major themes which emerged from the role
and value strand about patients’ views on 
uses and values of written medicines information 
were formulated for this synthesis into a set of
questions (which were termed ‘patient-centred
processes’). The questions were discussed and
agreed within the full team and then tabulated
against the effectiveness trials. The effectiveness
trials were grouped for this purpose by study
design, to follow and match the way in which 
their results were presented in the report. The
purpose of this analysis was to identify the extent
to which the research addressed issues of concern
to patients and, where this was the case, the
findings.
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Workshop one
Participants
Three different groups of stakeholders attended
the first workshop: consumers, patient
organisations and collaborators. The group of
consumers (N = 9) was recruited from a city in 
the North of England. They were identified
through the local Expert Patient Programme.
Their mean age was 63 years (range: 50–77 years),
five were male and all were retired. One consumer
attended the workshop in the dual role of
caregiver. They had personal experience of a
range of medical conditions and were currently
prescribed a mean of six medicines each (range:
2–11). In addition, there were four representatives
from national Patient Organisations (Diabetes UK,
Multiple Sclerosis Trust, Asthma UK and Arthritis
Care) and four collaborators (from
www.patient.co.uk, NHS Direct OnLine, ABPI and
MHRA). These stakeholders, along with the 12
members of the research team, attended the
workshop. As described in Chapter 2, participants
were asked to respond to a number of questions
posed.

Examples of good and bad medicines
information
Group discussions focused largely on examples 
of bad medicines information. Participants
brought with them examples of leaflets that were
poor in terms of readability, such as ‘tiny print’
and ‘flimsy paper’ that made it difficult to read,
and in terms of content, such as the use of over-
technical language. In addition, the timing of the
delivery of the information was raised, with
complaints that it comes too late, that is, after the
medicine has been prescribed. Furthermore, some
participants expressed concerns that medicine
received while in hospital sometimes has no leaflet
at all. The amount of information provided was
also discussed and it was highlighted that too
much information can be overwhelming and, if it
is not understandable, it may also be frightening.
Some attendees noted that the leaflets can
sometimes contain irrelevant information, such as
contact details of pharmaceutical companies across
Europe.

The most important aspects of written
medicines information
Attendees again highlighted the importance of
readability of the material in terms of its visual
presentation, for example:

● the size of the text and its content
● providing meaningful information for the

medicine user and not using ‘technical
language’.

The respondents also identified that the following
information was important: 

● dosage and ingredients
● when and how long to take it
● likelihood of it being successful
● side-effects, such as how common or rare they

are
● factors relevant to their personal medical

condition (as opposed to any other condition
for which the drug is taken).

The purpose (role) of medicines
information
Participants indicated that a primary purpose was
to provide practical information on:

● how to take the drug effectively
● its potential side-effects and interactions
● how to reduce potential harm from medicines
● how long before the medicine will have

beneficial effects
● why it is necessary to finish the course
● why it was recommended not to drink alcohol.

The participants stressed that they felt the
information should complement but not replace 
a consultation with a doctor or other medical
specialist. They also indicated that the 
information should inform them of the purpose 
of the treatment in relation to their specific
diagnosis, in addition what condition the drug 
is treating. The last theme to emerge was the
feeling of some participants that the primary
purpose of the information was to cover drug
companies against any legal liability for things
that go wrong.
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What makes medicines information
effective?
The emerging themes around what makes
medicines information effective echoed ideas
outlined above. In particular, participants
highlighted the timing of delivery of the
information, indicating that it would be more
effective if information was available during the
consultation. Issues concerned with the
presentation of the information were also
mentioned, in particular the need for it to be
visually appealing and straightforward to read.
Consumers reported they find non-technical
information written in plain language (‘no
jargon!’) to be most effective. Respondents also
indicated that the content of the information was
important, for example, whether it provides basic
information about what the medicine contains.
Finally, there was some concern about whether the
information was designed for patients or
professionals, with some suggestion that
information aimed at the latter group may not be
appropriate for patients. 

What participants feel makes medicines
information valuable
There was again overlap between themes
generated in previous tasks. However, participants
also indicated that they valued medicines
information when it:

● Is presented appropriately, for example, it looks
and feels important and highlights priority
information.

● Permits an informed choice promoting their
autonomy.

● Is reassuring and reduces concern, conflict and
anxiety about whether the medicine is the right
one for them.

● Gives them confidence in taking medicines.

Role and value review
Overview
Twenty-eight papers arising from 27 studies were
included in the role and value review. The studies
took place over a period of more than 25 years
and on three continents. The nature of routinely
provided written information for patients about
their medicines varied over time and continent.
For example, a policy of consumer medicines
information (CMI) provision was introduced in
Australia in the 1990s. The CMI policy was based
on pharmacists printing out written medicines
information for their customers, whereas
European legislation requires a PIL to be inserted

into the medicine’s package as the vehicle for
routinely giving information. The FDA tried but
was unsuccessful in legislating for package inserts
in the USA. Thus what information patients
receive about medicines and how they receive it
differed across the world during this period.

The heterogeneity of the studies meant that they
needed to be grouped in some way in order to be
able to compare one with another. It was decided
to use the researchers’ perspective of the
motivating question behind the studies as a basis
for categorising them. Three main perspectives
were identified:

1. A response to policy initiatives relating to
written medicines information (12 studies).53,55–65

2. The ‘uninformed’ patient and the certainty of
professional knowledge and the consequent
need to educate the patient (eight
studies).49–52,66–69

3. The ‘informed, involved’ patient, with
recognition that professionals do not have all
the answers and where patients need
information in order to be able to participate
in their own care (seven studies).70–76

Seventeen studies used a quantitative
methodology. Predominantly these were surveys
(12), which included questions about the use and
usefulness of written information. Mostly
questionnaires appeared to use closed questions in
which research participants selected a response
category from a list predetermined by the
researcher. Thus participants’ responses were
constrained to fit the ideas of the researcher. We
do not know if participants would have responded
differently if they had been able to reply
spontaneously using their own words. Four of the
quantitative studies were laboratory based and
involved reviewing and/or ranking items of
information about medicines. Two studies were
content analyses of medicine leaflets. One of these
was clearly quantitative in its approach, but the
other has been categorised as quasi-qualitative
since, in addition to noting and counting items of
information, the researcher also took into
consideration their placing and emphasis. Nine of
the studies were qualitative (see above) and one
utilised mixed methods. 

Eight studies, including all those that were
laboratory based, did not recruit participants on
the basis of being patients who were actually using
the written information that was being
investigated (‘hypothetical’ studies). Research
participants who do not take the medicine related
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to the written information or indeed who do not
have a relevant medical condition are responding
speculatively. Such responses may bear no relation
to how they would respond when actually
prescribed the medicine. 

Policy initiative studies
Twelve studies (13 papers) were carried out in
response to policy initiatives relating to written
medicines information across three continents
(Table 5). Ten studies focused on
patients,53,55,57,58,60–63,65,77 one on health
professionals64 and two included both.56,59

Study methodology
All except one of the 13 papers employed a
quantitative methodology. Seven were
surveys,55,61–65,77 one an intervention study57 and
four were laboratory-based exercises.53,56,58,59

Although not always explicitly reported, it seemed

that most of the questionnaires did not have any
or many open questions but included response
categories predetermined by the researcher. The
two largest surveys included 6992 and 2669
participants.61,62 Even where it was reported that
there were one or two open questions, it was
unclear whether there was opportunity to record
or follow-up spontaneous comments from the
participants. It was unclear whether and how these
data were subjected to systematic analysis.
Miselli,61 for example, had a section for the free
expression of doubts about leaflets. However, only
5% of respondents made comments and the paper
gives no details about how these verbatim
comments were analysed. Only Koo and
colleagues’ study described a qualitative method.60

Of the seven surveys, one was ‘hypothetical’ (see
above) in that participants were not selected
because they had had recent exposure to written
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TABLE 5 Details of role and value policy initiative studies

Ref. Author, year, country Method Hypothetical

61 Miselli, 1990, Italy Questionnaire sent to patients re leaflets for 3 OTC medicines No
(ibuprofen, 2 laxatives) 2 prescribed medicines (ranitidine, 
contraceptive pill). 6992 patients responded

65 Vander Stichele et al., Structured home interview using questionnaire to get a stratified Yes 
1991, Belgium sample of 400 of the general population’s views on medicine leaflets 

55 Bandesha, 1996, UK Questionnaire completed in face-to-face interview with 117 older Yes
inpatients about medicine leaflets received when at home 

53 Berry et al., 1995, UK Laboratory-based study with healthy volunteers given a scenario of Yes
being prescribed a medicine for a stomach problem

63 Raynor and Knapp, Structured telephone interview with 196 patients who had collected No
2000 UK medicines from 3 pharmacies

60 Koo et al., 2002, Australia Qualitative: 6 focus groups, 57 participants, participants of 4 groups Mixed
given written information for unspecified medicine to read during 
group; participants of 2 groups mailed written information for one 
of their prescription drugs prior to group meeting

62 Morris et al., 1977, USA Structured home interview with 2669 women taking oral No
contraceptives

77 Mazis et al., 1978, USA Same study as above

57 De Tullio et al., 1986, Controlled trial to compare impact of written versus verbal No
USA information on diuretic prescribed to 285 men with hypertension

58 Fisher et al., 1982, USA Laboratory-based study with 265 outpatients and 151 employees to Yes
rate importance of facts about diazepam 

64 Vander Stichele et al., Questionnaire sent to 1500 GPs and 500 specialists to find out their Not applicable
1996, Belgium views on written medicines information (28% response rate)

56 Berry et al., 1997 UK Laboratory-based. 2 phases: first, 18 doctors ranked information; Yes
second, 240 people rated leaflets for medicine to treat stomach ulcer

59 Keown et al., 1984, USA Laboratory-based study to rank seriousness of various side-effects of Yes 
medicines by lay people (35 students, 42 general public), 
pharmacists (31) and doctors (32)



medicines information.65 Hospital patients in
Bandesha’s survey were questioned about 
written information that they had received with
medicines at home. It was not clear here what
medicines information patients may have had in
mind when they were responding in the structured
interview.55 The four laboratory studies were
hypothetical.

The qualitative study by Koo and colleagues used
six focus groups with 57 participants to explore
themes about written medicines information
derived from the literature in relation to
medicines they used.60 In four focus groups, the
participants were asked to read a medicines leaflet
in the session. The remaining two groups were
mailed a leaflet for one of their prescription
medicines some time before the focus group took
place. It was therefore unclear whether
participants had in mind the specific leaflet either
read in the focus group or mailed to them (which
might or might not have been for a medicine they
actually took), or written medicines information in
general.

Findings
General view of written medicines information
from a patient perspective
The value that lay participants placed on written
information was partially assessed by researchers
from the percentage of patients who said that they
read it. The rates varied from study to study.
There were no overt statements on what level of
readership might be expected or desirable.
However, the discussion section of the papers
implied that some authors judged ‘success’ as a
majority of patients reading the information.
Relatively ‘lower’ levels were reported by Raynor
and Knapp (40%)63 and Bandesha (49%)55 and
high levels by Vander Stichele and colleagues
(89%),65 Koo and colleagues (‘most’ patients in
their qualitative study)60 and De Tullio and
colleagues (82%).57 Morris and colleagues
reported high levels for a shorter insert (88%) but
lower for a brochure (33%).62

Raynor and Knapp asked their telephone
interviewees who had received but not read the
written information, on the specific occasion
under investigation, why they had not done so.63

Most replied that it was not necessary as they had
read the information in the past. Amongst those
receiving the medicine for the first time, nearly
three-quarters had read it. In the studies 
reporting high readership levels, patients were
specifically asked if they had ‘ever’ read the
information. Morris and colleagues found that

among the 88% who read information on oral
contraceptives inserted in the package, this was
predominantly (78%) at the time of the first
prescription, and less than 11% read it for
subsequent prescriptions.62 Hence the difference
in levels of readership between Raynor and
colleagues’ study and those finding high levels
appears to be a result of whether the question
elicited a response to readership relative to new or
familiar medicines. Bandesha calculated and
reported the readership level in relation to all
117 patients interviewed.55 However, 26 said they
had not received a medicine leaflet with their
medicines at home. If the percentage is
recalculated to relate only to those receiving the
information, then 63% had read the leaflet. With
these adjustments, all of the studies which 
looked at readership levels found most patients
read a leaflet at some point (if not a brochure).
Reasonably, patients do not necessarily read the
same leaflet over and over again with each 
repeat prescription but may keep it for future
reference. 

Whereas three of the authors referred to patients’
desire for concise leaflets,60,61,65 six of the eight
studies that reported on patients’ preferred
amount of information found that most patients
wanted detailed explanations and, when given a
choice, more rather than less
information.53,58,59,61,62,65 The more detailed
information needed to be relevant to be valued by
patients.53 The two exceptions were the studies of
Bandesha55 and Koo and colleagues.60 Bandesha
reported that of the 117 patients interviewed, 34
had seen but not read a leaflet.55 Twelve of these
said they had been put off reading it because there
was too much information. Only one patient in
Raynor and Knapp’s study gave difficulty in
understanding a leaflet as a reason for not reading
it.63 In Bandesha’s study, none of the 57 patients
who had read a leaflet referred to it as being too
long or giving too much information.55 Koo and
colleagues state that most focus group members
thought leaflets were too long and, as with
Bandesha, the authors conclude that patients
would be more likely to read a concise leaflet than
a long one. (In Australia, where Koo and
colleagues’ study took place, the routine written
information handed out by pharmacists is longer
than medicine package inserts in Europe.) Koo
and colleagues did not include any quotations
from their research participants to substantiate
this point. However, there was one which
suggested that if participants had previously had a
problem with a medicine, then more detailed
information was needed.60
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“I think it’s like any area. If you’ve got a car that plays up,
you get to know all the different things about that – if you
don’t have a car that plays up you don’t worry”
(respondent in Koo and colleagues study60).

More detailed information would, of course,
necessitate a longer leaflet.

The tension between conciseness and detail in
written information was made evident in Vander
Stichele and colleagues’ comment that,
“Comprehensiveness and conciseness will have to form a
never-optimal compromise.”65 Patients in Vander
Stichele and colleagues’ Belgian study were asked
about their preferences for length and
completeness in a new leaflet in two separate
questions.65 Some 67% asked for a short leaflet,
yet 88% wanted it to be exhaustive. This was a
hypothetical study – patients were not necessarily
taking the medicine to which the leaflet related, so
their responses are conjecture. The leaflets that
the Belgian participants were receiving at the time
of the study were technical transcripts of data
sheets written for doctors and pharmacists rather
than PILs, so it is inappropriate to compare them
with the leaflets of other studies. Although the two
issues of methodology and type of written
information increase uncertainty about the
interpretation of Vander Stichele and colleagues’
finding, they do raise the question of what
patients mean by short and comprehensive in
relation to written information.65

Role of written medicines information from a lay
perspective
Three of the 12 policy initiative-related studies
contained data on the role of written medicines
information. The findings were reported as
motives for reading a leaflet. Vander Stichele and
colleagues65 found that these included:

● deciding whether or not to take a medicine
● to know more about it
● for reassurance
● to be able to comply with therapy.

These categories were predetermined by the
researchers.

Koo and colleagues’ qualitative study found that
their respondents read the medicines information
leaflet:60 

● if they took responsibility for their own care
rather than simply entrusting care to health
professionals

● if the medicine was prescribed for a serious
condition such as glaucoma rather than

something less serious such as a common
infection

● to learn about side-effects
● if a respondent had encountered a problem

with a medicine in the past
● if they were in a caregiver role and

administering the medicine to a child for
example

● to learn how to take the medicine properly. 

Koo and colleagues’ findings appear to relate to
Vander Stichele and colleagues’ categories. The
women in Morris and colleagues’ study suggested
some additional ways in which women found
information useful: finding out what to do if they
missed taking an oral contraceptive pill and as a
reference if they could not contact a physician to
discuss their concerns directly.62 The brochure
rather than the briefer insert was more likely to be
retained for reference. 

Lay views on the content of written information
Nine of the 12 studies looked at what information
patients read and/or what they would select to
include in a leaflet from a professionally derived
list of items of information.53,55,56,58–62,65

Information on:

● side-effects
● contraindications
● how to take the medicine and 
● its purpose

were common choices either as to what was
actually read or what patients felt they would most
like to know about. However, Berry and colleagues
suggest that patients’ queries about medicines may
be broader than these categories.53 In a
hypothetical laboratory-based study, Berry and
colleagues asked participants what questions they
would like to ask the doctor after they have been
prescribed a medicine. The framing of this
question is wider than those posed in the other
studies and is asked in terms of spoken rather
than written information.

Berry and colleagues53 found that lay participants
had additional questions about:

● the condition for which the medicine was
prescribed

● how the medicine works
● alternative treatments
● the risks of not taking it.

Although information on the risks of taking a
medicine was accorded the highest priority by
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patients across the 10 studies, some said there was
a downside to reading about the potential adverse
consequences of a medicine. Such information
may cause anxiety.

“It doesn’t make you feel very good I’m afraid because you
are thinking, ‘I’m damned if I do take [the medication],
I’m damned if I don’t’ ” (respondent in Koo and
colleagues’ study).60

Others were not worried about what they read on
possible side-effects. One respondent
distinguished between information raising
awareness of potential adverse effects of a
medicine and causing inhibition to taking the
medicine.

“I think it [written information] makes you aware, not so
much put off as aware” (respondent in Koo and
colleagues’ study).60

De Tullio and colleagues found that while
including information on side-effects increased the
reporting of side-effects by patients (perhaps
because they were then recognised as such), it 
did not result in increased anxiety.57 Thus the
findings suggest that the relationships between
reading about the risks of a medicine and
experiencing anxiety, and between experiencing
anxiety and being put off taking a medicine, were
complex.

Morris and colleagues’ investigation into written
information about oral contraceptives throws some
light on both issues of whether patients wanted
and valued concise or detailed information and
their attitudes towards inclusion of information on
risk.62 As previously mentioned, Morris and
colleagues found that most of the women receiving
the package insert on oral contraceptives read it,
particularly on the first occasion the medicine was
prescribed. Those who received a longer brochure
were significantly less likely to read it.
Paradoxically, when asked how satisfied they were
with the two types of information (all women were
asked to read the brochure during the course of
the interview), the women thought there was
insufficient information in the package insert
about side-effects, contraindications and drug
interactions. Women were more satisfied with the
depth of explanation in the brochure, although a
sizable minority still wanted additional
information. Whether patients value detailed or
concise information depends on the context in
which it is read and the purpose of reading it. A
long, detailed leaflet could reduce motivation to
read.

“… it [written material] doesn’t make you want to read it.’
(respondent in Koo and colleagues’ study).60

However, where patients want to read the leaflet to
find an answer to a specific query then there has
to be sufficient detail to answer that question if the
leaflet is to be useful. A leaflet on ranitidine was
deliberately kept short in Miselli’s study and
participants viewed its conciseness as a denial of
information.61

Professional evaluation of leaflets
Only one study focused on health professionals’
views of written medicines information,64 although
three others had something to say about
this.56,58,59 In Vander Stichele and colleagues’
study, 543 questionnaires from GPs and specialists
in Belgium (28% response rate) demonstrated a
range of attitudes towards written medicines
information which patients received.64 (At that
time in Belgium these were technical documents
intended for health professionals rather than
information written for patients.) According to
their responses, Vander Stichele and colleagues
identified three clusters. Some 20% of doctors
were moderately positive about the provision of
written medicines information with each medicine.
These doctors tended to be younger and to see
written information as a substitute for oral
information. In total, 44% were grouped as
‘ambiguous to neutral’. They were inclined to
write out information for patients in addition to
the prepared material and to view this material as
too long with too much risk information, which
could have a deleterious emotional impact on
patients. However, they still said they would
discuss the prepared information with patients.
The remaining 36% of doctors were classified as
overtly negative. They blocked patient access to
the written material in some circumstances and
thought that it led to non-compliance and made
prescribing of medicines with a high incidence of
side-effects difficult. Like the previous group, they
would independently write information for their
patients. The very low response rate in the study
raises questions about the representativeness of
these views and the robustness of the authors’
‘clusters’.

In Fisher and colleagues’ study, lay people ranked
items of information about a benzodiazepine
(diazepam) which had previously been determined
by experts as important to include in written
information about diazepam.58 One group of
participants was recruited from an outpatient
pharmacy and a second from amongst employees
in an insurance company. Some 54% of
outpatients and 55% of employees had previously
used diazepam. Although there was generally a
high level of agreement between lay and expert
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participants, lay participants ranked additional
items on the risks of taking diazepam which had
not been included in the leaflet more highly than
health professionals did. An important limitation
of this study is that even those items that were not
included in the leaflet were generated by
professionals. There may been other information
that patients wanted to know. 

Berry and colleagues found less agreement than
Fisher and colleagues between what patients
wanted to know and what their doctor wanted to
tell them about drugs to treat stomach ulcers.56

Doctors were asked to rate a list of 16 items of
information about a prescription drug for
importance to include in written information
about the drug. Patients had identified the 16
items as what they wanted to know about a
medicine in an earlier study by Berry and
colleagues.53 When the rankings of doctors and
patients were compared, there were differences.
Side-effects were ranked number one by patients
but equal tenth by doctors. Doctors thought it
more important to give information on drug
interactions and the risks of not taking the
medicine. Keown and colleagues also found that
health professionals were more resistant than lay
participants to the listing of side-effects in a leaflet
and tended to favour only partial disclosure.59 All
three studies were laboratory based. Berry and
colleagues discussed the limitation of such a
research design, where healthy volunteers are only
imagining what they would like to know, which
may be very different from ‘real’ patients actually
suffering from the condition and when a medicine
has actually been prescribed.

It seems, therefore, that patients and professionals
had different priorities and preferences.
Professionals wanted to restrict the amount of
adverse information about a medicine, fearing
that it could lead to patient anxiety and non-
compliance. Most patients wanted detailed
information on adverse effects even if it did make
them anxious.

Relationship between verbal and written
information
Written material is, of course, not the only form of
communication about medicines information. The
point at which a medicine is prescribed and
dispensed is an opportunity for face-to-face
communication between health professional and
patient. One reason why patients said they did not
read the medicine’s leaflet was because they had
received spoken advice from their doctor and/or
they trusted their doctor.60,62,63 The issue of

patients leaving the doctor or pharmacist in
charge of information giving was only followed up
in Koo and colleagues’ study, where the authors
saw it as an indication of patients’ external locus of
control.60 No study explored trust between doctor
and patient in the context of medicines
information provision.

The design of De Tullio and colleagues’ study
should have enabled the significance of the
interplay between the physician’s advice and
written information to be elucidated.57 The study
involved a telephone interview with patients
taking a diuretic. There were four groups, three of
which received written information about the
diuretic:

1. Group 1 received a leaflet at the pharmacy
window when collecting the diuretic.

2. Group 2 received a leaflet from their physician
but no verbal information.

3. Group 3 received a leaflet from the physician
and were also verbally counselled. The verbal
counselling was the same as that which took
place in what the authors refer to as a ‘standard
consultation’. In a standard consultation, verbal
advice included four items of information: the
name of the drug, indication, when to take it
and an instruction to reduce salt intake (all of
which were also included in the leaflet). There
was no verbal information on side-effects.

4. Group 4 was a control group and did not
receive a leaflet but presumably would have
received the standard verbal advice (although
this is not specified in the paper). All the
authors say about the control group is that they
received no special information about their
diuretic.

De Tullio and colleagues57 were surprised to find
that group 3 thought they received more
information about side-effects than groups 1 or 2.
They concluded that when patients are given
written and oral advice by their doctor they view
their doctor as being the source of all information
even if some of it was only in the leaflet. They
were also surprised to find that in knowledge tests,
group 2 scored higher than group 3. Their
suggested explanation for this was that as the test
questions were based on the leaflet and not on the
doctor’s verbal advice, patients in group 3 who got
both verbal and written information placed a
higher value on the doctor’s advice and paid less
attention to the leaflet. A limitation of this study is
that the process aspects of the consultation were
not explored with either doctors or patients. For
example, although doctors were asked to provide
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only the ‘standard consultation’ items, other
information may have been provided, either
spontaneously or in response to patients’
questions. The doctors seeing group 2 patients
were asked to give no verbal information about the
medicine; there is no way of knowing whether this
is actually what happened. Also, there is no
information about whether patients asked
questions during the consultation and what
information, if any, they were given in response. 

Despite the above findings, which hint at a
complex relationship between what the doctor says
and written information handed out by the doctor,
De Tullio and colleagues concluded that a leaflet
can be an ‘effective educational tool’ as a stand-
alone without supporting oral advice.57 Indeed,
their research question was, ‘Does a verbal consult
enhance the effects of a medicine information
leaflet?’, rather than vice versa. The respondents
in Koo and colleagues’ study desired face-to-face
discussion with a doctor or pharmacist about the
content of written medicines information,
although they did not often get this.60 De Tullio
and colleagues suggest that if the prescriber gives
verbal information, then the written and spoken
should reinforce each other as patients attach
greater importance to the word of the doctor than
to the content of the leaflet.57 The implication of
this is that where oral and written information

deliver different messages the patient will believe
the doctor, which is what was found by Vander
Stichele and colleagues.65 In the latter study, only
2% of people said they would follow the
instructions in written information rather than
what the doctor said in the case of conflicting
advice. Unfortunately, the very limited
information expected to be given by the prescriber
in the 1980s ‘standard consultation’, and the
unknown and unexplored patient experience of
receiving a leaflet from a health professional who
says nothing in support, restrict understanding of
the meaning of De Tullio and colleagues’
findings.57 Nevertheless, they point to the
importance of examining the role, value and
effectiveness of written medicines information
within the broader context of the relationship and
information exchange between prescriber and
patient, and not simply considering written
information in isolation.

The uninformed patient and certainty
of medical knowledge
Eight studies were set within this context, often
around compliance and the assumption that if
patients were better informed about their
medicines then they would be more likely to take
them as prescribed or in the case of OTC
medicines to use them effectively50 (Table 6). Six of
the studies were concerned with patients’ views of
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TABLE 6 Details of uninformed patient and certainty of medical knowledge studies

Ref. Author, year, country Method Hypothetical

67 Dodds and King, 1989, Survey questionnaire about leaflet for antibiotic (11 questions – only No
UK first 7 reported on in this paper) 

49 Blom and Rens, 1989, Observation in pharmacy of 80 patients buying OTCs followed by No
The Netherlands structured home interview to investigate information needs re OTC

69 Mottram and Reed, 1997, Questionnaire completed in face-to-face interview with 80 members Yes 
UK of general public in a shopping centre, self-completed by 

48 pharmacists and 66 GPs about medicine leaflets in general

68 Jazieh and Brown, 1999, Leaflet on chemotherapy developed by means of focus groups with No
USA cancer patients and evaluated by means of telephone interview 

between pharmacist and 85 patients

50 Thompson and Stewart, Structured home interview and medication assessment with 204 older Yes 
2001, Australia people to find out experience/views of getting medicines information 

written and verbal

51 Hughes et al., 2002, UK 10 qualitative interviews and 4 focus groups with patients to find Mixed
out their knowledge/perceptions of side-effects of OTC medication

52 Ross et al., 2004, USA Mixed. Focus groups and interviews with patients to develop No
written information for contraceptive pill. Questionnaire to staff to 
get views on the leaflet developed

66 Buchbinder et al., 2001, Content analysis of written information on medicines to treat arthritis Not applicable
Australia (more than 91 items) for patients



written medicines information,49–51,67–69 and one
of these also included a professional perspective.69

One concerned the development of a leaflet52 and
one an expert assessment of existing leaflets for a
medicine.66

Study methodology
Six of the eight studies used a quantitative
methodology,49,50,66–69 one a qualitative
methodology51 and one used mixed methods.52 In
the two studies which stated that they used semi-
structured interviews or focus groups,51,52 there
were suggestions that the study methods were not
fully qualitative. The role of the interviewer
appeared quite directive. For example, in the focus
groups in Ross and colleagues’ study, to obtain
formative feedback on current written information
about oral contraceptives members were asked if
they understood specific medical terms in each
section.52 In the semi-structured interviews
(described as cognitive), women had to explain the
meaning of items of information. In the other
direction, Thompson and Stewart’s study,50 which
used a structured interview and was analysed
statistically, had a lot of qualitative data in the
findings, which came from additional comments
that were recorded verbatim. However, the way in
which these data were recorded and analysed is
not described.

Five of the six studies that used quantitative
methods employed questionnaires (either postal or
completed in a face-to-face interview).49,50,67–69

Only Dodds and King’s paper included the
questionnaire.67 It is hard to know how much
confidence to place in the overall assertions
without some knowledge of what the
questionnaires were like and how they were used.
For example, Dodds and King make claims for
how different sections of the population evaluated
a leaflet on antibiotics based on an age/sex analysis
of replies to two questions. In one question,
participants were asked to tick boxes to indicate
whether they found the leaflet interesting, boring,
easy to understand, surprising, worrying and so
on. However without further elaboration of the
responses, we do not know what participants
meant by interesting, boring and so on.

There was evidence in two studies that the type of
questioning affected participants’ replies and
could apparently provoke an information
need.49,50 In both studies the researchers started
with open questions about desired information
about a drug followed by a prompt sheet
regarding specific points of information. The
researchers found that before being given the

prompts, participants started with low information
needs. However, after being prompted by the
researcher, nearly all expressed a need to know
about an increased range of drug information.

In two of the studies participants were not taking
the medicine of the leaflet under review.50,69 In a
third, while the interviewees were selected because
of purchase of two specific OTC medicines,51 the
focus group participants were recruited through a
school and only needed to have bought any OTC
medicine in the previous 6 months. Leaflets
related to a wide range of medicines: OTCs,49,51

antibiotics,50,67 chemotherapy,68 oral
contraceptives,52 drugs used in rheumatology66

and an unspecified medicine.69

Findings
General view of written medicines information
from a patient perspective
Among 60% of participants who received written
information on OTC medicines, two-thirds did not
read it,49 whereas with a chemotherapy leaflet
handed out in hospital to those newly diagnosed
with lung cancer, 82 out of 85 questioned had read
it.68 Lay people may assume that only low-risk
products are allowed to be sold OTC.51 This
suggests that patients evaluate the potency of
medicine and may not see a need to read about
‘weak’ medicines. Chemotherapy, on the other
hand, is prescribed by specialists for a potentially
life-threatening condition. Consequently, patients
may be more concerned and motivated to read the
accompanying information. The reasons given by
Blom and Rens’49 and Hughes and colleagues’51

research participants for not reading a medicine
leaflet were that they had used the drug before,
the drug was purchased for someone else or that
they had read it previously.

“The first time I buy anything new I do read it, and then
after that, well, just trust to luck I think!” (respondent in
Hughes and colleagues’ study).51

The main reasons for reading the leaflet with the
OTC medicine were to find out how to take the
medicine and about any possible side-effects.

Most of these studies reported that patients were
positive about the written information that they
received, although Dodds and King state that
attitudes towards information about antibiotics
were not uniform across society, with younger
people and women valuing leaflets more than
males or older people.67 Dodds and King’s finding
about older people being less receptive to written
information was endorsed in Thompson and
Stewart’s study,50 where those aged 65–74 years
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were more likely to say they would find written
information helpful than those aged over 74 years.
Some research participants had concerns about
written information. These centred on the listing
of side-effects which could cause patients to worry.

“A little ignorance [about side-effects] doesn’t hurt. I
don’t want to know. It makes you worry excessively”
(respondent in Thompson and Stewart’s study).50

In Hughes and colleagues’ study, the patients
thought that other people (although not
themselves), if provided with a list of side-effects in
a leaflet, might believe they were experiencing
them.51 Hughes and colleagues supplied additional
information about the study for the review, which
included the background of some members of the
focus groups. Three out of the four focus groups
contained participants who were either health
professionals or married to a health professional.
No information was given about the occupations of
members of the fourth group. Thus focus group
participants’ complaints about the long list of side-
effects in written medicines information and the
potential impact on patients come from both a
professional and a lay perspective. 

Role of written medicines information from a lay
perspective
There was a brief exploration of the role of written
medicines information in two studies.50,51 The
other studies included assumptions about role –
sometimes open, sometimes tacit – from a
professional perspective. Thus Ross and colleagues
speak of written information on oral
contraceptives as having a role in their safe and
effective use,52 specifically in advising women
about what to do if they miss taking a pill.
However, some women wanted more information
on side-effects than appeared in the simplified
leaflet which was developed as a result of the
study. This suggests that some women at least were
interested in written information for purposes
other than ‘how to take the medicine’. Jazieh and
Brown emphasised a need for simple and concise
information at an appropriate reading level for
their patients undergoing chemotherapy,68 of
whom three-quarters had not stayed on at school.
Written material should, however, also contain
reference information such as who patients should
call if a serious side-effect was experienced. Jazieh
and Brown’s results showed that patients did value
such reference information. However, the authors
do not appear to have fully appreciated the
significance of their data in that patients had also
used the leaflet in more sophisticated ways, yet the
authors make no comment on it. Thirteen out of
18 patients who had called the hospital said that

the written information helped them to decide to
make the call, that is, it had helped them to
decide that their response to chemotherapy was
potentially of clinical concern. Two patients who
had some experience that might have led to their
contacting the hospital decided not to on the basis
of the written information. Hence the information
pack assisted with patients’ decisions about their
care when at home and authorisation of actions
they decided to take. In addition, they also used
the leaflet to help explain chemotherapy to their
families. 

Three of the respondents in Hughes and
colleagues’ study said they had checked the OTC
leaflet for specific information, although the paper
does not report what specific information was
looked for.51 One interviewee had done so because
he thought that the OTC medicine was ‘strong’
rather than something like a cold remedy. Focus
group participants mentioned that a leaflet would
be read where side-effects had been experienced
in the past, or where the medicine was for a child.
One criticism made of leaflets in the focus groups
was that information about children’s dosing was
confusing. Dosage instructions were related to age
and parents recognised that there was a poor
correlation between a child’s age and weight. They
wanted dosage in relation to weight. Thompson
and Stewart’s participants (older people) said that
written information could help with recognising
adverse effects and remembering what a health
professional had said about a medicine,
particularly where a patient had hearing
problems.50

Professional evaluation of leaflets
Three studies throw some light on health
professionals’ evaluation of leaflets.52,66,69 Just
under half of the rheumatologists in Australia who
replied to an invitation by Buchbinder and
colleagues to send written material that they
routinely gave to their patients on medicines (84
of 195 doctors contacted) said they did not
provide such materials.66 Buchbinder and
colleagues were concerned about the quality of
written information on medicines that was handed
out. Most of the leaflets (88) provided by the
rheumatologists were produced in-house (either by
individual doctors or by hospital departments)
and 20 were professionally recognised patient
guides. The lists of side-effects varied widely
between documents and used medical jargon. In
describing the side-effects, the underlying cause
rather than the symptom was given, for example
decreased blood counts rather than bleeding, sore
throat or tiredness.
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Mottram and Reed asked pharmacists, doctors and
the general public to evaluate written medicines
information in what was described as a sample
leaflet.69 However, the paper does not say which
medicine the leaflet related to and the same
questions were not asked of all three groups. Just
over 80% of GPs and pharmacists thought that
leaflets were useful or very useful. In keeping with
other findings reviewed in this report,69 GPs rated
the need to include information on side-effects as
much less important than did pharmacists or
members of the public. When asked to estimate
readership, the pharmacists were more pessimistic
than the general public about the percentage of
patients who read leaflets. GPs were not asked this
question. A question asked of pharmacists and GPs
but not of the general public concerned groups of
patients for whom it might be inappropriate to
give written information. A range of groups was
identified. More than one-quarter of pharmacists
and 15% of GPs mentioned patients with
psychiatric disorders as possibly unsuitable. Almost
as many pharmacists but only two doctors thought
the same about patients suffering from cancer or
other terminal illness.

Ross and colleagues52 conclude that the revised
leaflet for oral contraceptives developed as a result
of their study was seen as a valuable tool by family
planning staff. The results, however, do not
appear to be so clear cut when it comes to
considering if and how the leaflet would be
actually used. There was a response rate of 61%
(18 respondents) to the staff survey. Half said that
the new leaflet was easy to read and understand
but less than one-quarter said they would use it as
a reference source with patients. Unfortunately,
there are no qualitative data to unpick what seems
on the face of it to be some ambivalence by
professionals towards the leaflet. These findings
suggest that underlying a globally positive
assessment of the value of written information,
professionals may have more complex and
equivocal views.

Relationship between spoken and written
information
Only one study looked at this issue. Respondents
(older people) in Thompson and Stewart’s study
said that GPs were their main source of
information about prescription drugs.50 The main
reason given by nearly one-quarter of older
people in their sample as to why they thought
leaflets were not particularly useful was that the
same information could be given by the GP. A few
of these considered that to ask for a leaflet would
be to show lack of faith in their GP in the same

way as asking questions could seem to question a
doctor’s expertise. Several were content to leave
the GP in charge of information giving because
they trusted the doctor. 

“She [GP] doesn’t seem to give me much information. She
just tells me to take them. I just do what the doctor tells me
and that’s it. I’ve got such faith in her you see.”
(respondent in Thompson and Stewart’s study).50

Some respondents were concerned that written
information might be used to replace oral
information and that leaflets without verbal
explanation could cause patients to become
anxious. However, a conflict between oral and
written advice could also be a cause for concern. 

The limited data suggest that when patients are
evaluating the role and value of information about
illness and treatment, the content of information
is tied up with the context in which
communication occurs and the quality of the
relationship between patient and professional.
Spoken information, however limited, is valued as
an expression of the relationship between patient
and doctor. Patients would not want written
information to be a substitute for oral information. 

The informed, involved patient –
professionals do not have all the
answers
Seven studies were set in the context of patients as
active participants, or even partners in healthcare,
who took rational decisions based on their own
understanding, experiences and priorities, which
might not accord with those of health professionals
(Table 7). An important role of information was
equipping patients to be involved in their own
care. This position stands in marked contrast to
the professionally oriented educational discourse
seen in the studies reviewed in the previous section.

Methodology
All but one of the studies used a qualitative
methodology.73 Herxheimer’s study73 was a
content analysis of medicine leaflets. Herxheimer
looked not only for the presence of three specific
points but also the emphasis and placing of the
points in order to evaluate the clarity of an
information message, rather than simply its
technical correctness. Four studies used focus
groups,71,74–76 and two semi-structured
interviews.70,72 In three of the studies, there was
also a content analysis of written information.70–72

In Nair and colleagues’ study, people were
selected in order to obtain a sample that
represented the cultural and demographic
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diversity of the Canadian cities where the research
was carried out.74 Participants did not necessarily
have any (recent) experience of the illnesses (sore
throat, gastro-oesophageal reflux disease,
osteoporosis) that related to the medicines
information sheets they reviewed. In all of the
other five focus group or interview-based studies
the respondents suffered from the relevant illness
and/or had taken the medicine of the leaflet in
question. In addition to a group of patients chosen
because they suffered from chronic pain,
Cedraschi and colleagues also interviewed a
control group of non-patients who were matched
for age, sex and education.70 This study was
unique in that it is the only one which offered the
opportunity to compare responses between actual
and ‘hypothetical’ patients.

The intention of semi-structured interviews and
focus groups is to encourage the respondents to
dwell on what is important to them. In this
context it is interesting that the researchers in
Raynor and colleagues’ study found it difficult to
persuade the focus group members to discuss
written information at all.76 The patients were
more concerned to talk about other aspects of
treatment and their condition. Questionnaires and
structured interview methods, which dominated
the previous sections of role and value findings,
tend to reflect the perspective and priorities of the
researcher, particularly where they have no

qualitative component. A consequence of the
qualitative methods employed in the seven studies
in this section is that the findings cannot be easily
accommodated within the headings used in
previous sections. 

When presenting the findings, quotations that
appeared in the papers are used to support points
being made. However, in three of the papers that
taped interviews and focus groups,71,72,76 quotations
were not given, either because of publishers’
restrictions on word length or at the request of the
organisation hosting the research. Hence the
quotations come from three papers,70,74,76 and
predominantly from Raynor and colleagues’
paper76 as the other two used only a few quotations.

Findings
Experiences of getting treatment information
A range of experience was reported. Three studies
found that patients were dissatisfied with their
experience of communicating with health
professionals in that they felt that they had not
been told enough and were unaware of treatment
options.71,74,75 The people with asthma in Raynor
and colleagues’ study reported an equal mix of
positive and negative experiences.76 Respondents’
negative experiences were similar across all four
studies and included not being given sufficient
verbal information to understand why a medicine
had been prescribed.
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TABLE 7 Details of informed, involved patient studies

Ref. Author, year, country Method Hypothetical

73 Herxheimer, 1999, UK Content analysis of all leaflets on NSAIDs printed in 1998–9 Not applicable

71 Coulter et al., 1999, UK 10 focus groups (62 patients) reviewed written materials (not all No
medicines) relating to range of medical problems. 
Clinical specialists reviewed materials independently using a structured 
check list 

74 Nair et al., 2002, Canada 19 focus groups (88 patients, 27 doctors, 35 pharmacists) to find out Yes
information needs regarding medicines to treat sore throat, gastro-
oesophageal reflux and osteoporosis

76 Raynor et al., 2004, UK 4 focus groups (23 patients with asthma) to find out information needs No 
regarding medicines

75 Pollock et al., 2004, UK 14 focus groups (88 respondents) made up of psychiatric No
patients/carers, psychiatrists, psychologists, nurses, occupational 
therapists, managers to find out about information needs regarding
medicines

70 Cedraschi et al., 2000, Semi-structured interviews with 76 patients with chronic pain and Mixed
Switzerland 54 controls, to investigate kinds of information on medicines they 

looked for and its impact. Content analysis of 16 antidepressant leaflets

72 Grime and Pollock, 2004, Semi-structured interviews with 30 members of depression self-help No
UK group, which included experience of antidepressant drugs. Content 

analysis of antidepressant leaflet



“I just had to take this inhaler. I didn’t know – All I know
is that they said I’d had asthma but they didn’t tell me
anything at all. I didn’t get no information, it is only what I
have read over the years and listened to people trying to
understand it” (woman aged 63 years in Raynor and
colleagues’ study).76

Some patients found it difficult to obtain 
specific information from their doctor about a
medicine. 

“I find that unless I ask the questions to my doctor, that she
doesn’t always come out and tell me – and after there had
been some side effects that I would have thought she would
have automatically told me about …” (respondent in Nair
and colleagues’ study).74

In addition, sometimes when verbal information
was given it was confusing, perhaps intentionally
so.

“So, I asked about that, the Becloforte. I said, ‘Is it steroid-
based?’, and he [doctor] said, ‘No’. So, I went back and I
asked him again and he said, ‘Well the little bit of steroid
that is in it will go straight into your system, it won’t cause
your weight [problem]’ ” (woman aged 66 years in
Raynor and colleagues’ study).76

Thus some patients were suspicious that on
occasions professionals would withhold
information and, in the case of the woman above,
those suspicions were confirmed.

Pollock and colleagues’ study arose because of
repeated complaints by psychiatric inpatients that
they were not given sufficient information about
their medicines.75 In relatively closed institutional
settings, patients find it particularly difficult to
access information and making good-quality
information available is particularly important,
especially when the medicines involved are potent.
The focus group discussion interwove
consideration of information, treatment and the
condition for which it was prescribed, that is, for
patients, treatment information was inseparable
from information about diagnosis and illness. This
is in stark contrast to the narrow focus on
medicines information characteristic of studies
informed by the professional perspective.

What patients want to know about medicines
The studies by Raynor and colleagues,76 Nair and
colleagues,74 and Pollock and colleagues,75

produced a similar list of things that patients want
to know about their medicine:

● Diagnosis/is this the right treatment for me?
(Raynor, Nair, Pollock).74–76

● Name of medicine (Raynor, Pollock).75,76

● When and how to take the medicine/dosage
(Raynor, Pollock).75,76

● Purpose of medicine (Raynor, Pollock).75,76

● Intended therapeutic effects (Pollock).75

● All side-effects with a likelihood of their
occurrence (Raynor, Nair, Pollock).74–76

● What to do about side-effects (Raynor).76

● Long-term effects and risk of damage (Raynor,
Nair, Pollock).74–76

● What it feels like to take the drug (Pollock).75

● How long the drug was likely to be prescribed
(Nair, Pollock).74,75

● Interactions with other medicines (Nair,
Raynor).74,76

● Other forms of treatment for the condition –
both drug and non-drug (Nair, Pollock).74,75

● The consequences of not taking the medicine
(Pollock).75

Cedraschi and colleagues found a difference in
their respondents’ replies depending on whether
they were real or hypothetical patients.70 Patients
who were actually suffering from chronic pain
found it harder to specify the ideal information
they would expect to get before taking a medicine
as opposed to the information they had received.
Although side-effects were a concern for both
groups, significantly fewer real patients compared
with non-patients put information on side-effects
or contraindications in ideal information. This
finding is surprising as in all the other studies
reviewed side-effects were at the top of the list of
what patients wanted to know. Cedraschi and
colleagues suggest that one explanation is that the
patients assumed that the ideal information was
not to replace the actual information they had
already received but to supplement it. This
example highlights the problems with taking
responses at face value without considering the
context.

These qualitative studies revealed the desire of
patients to have information that was tailored to
them and their condition. Nair and colleagues
report that patients wanted to know that the
treatment was suited to their personal health
circumstances,74 and Raynor and colleagues’ focus
group members recognised the individual nature
of people’s responses to medicines.76

“Everybody’s different, everybody’s individual. You can’t say,
‘We’re all asthmatics, the same thing works’. The same thing
won’t work. ‘A different inhaler works for you, won’t for
me’ ” (54-year-old man in Raynor and colleagues’
study).76

This presents a problem in relation to leaflets that
are inserted into medicines’ packages, since the
focus is on the medicine and not the patient. In
addition, a particular difficulty stemming from the
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separation of drug and illness information is
where a package insert is for a medicine whose
main indication is not the health problem for
which it has been prescribed and may not actually
be licensed. For example, in Cedraschi and
colleagues’ study in Switzerland, 25 patients were
prescribed antidepressants for chronic pain.70

Only five out of a possible 16 Swiss
antidepressants were licensed for this purpose and
therefore mentioned pain as an indication. One
patient initially responded to a question about
whether he had ever taken an antidepressant by
saying no, and then added: 

“Well, yes I was prescribed something, but when I read the
leaflet I saw it was an antidepressant – I immediately
stopped taking it because I’m not crazy” (41-year-old man
with chronic back pain in Cedraschi and colleagues’
study).70 

This man never told his doctor that he had
stopped taking the antidepressant. Many of Nair
and colleagues’ focus group members felt they did
not have a clear understanding of their
diagnosis.74 They valued written information
which said enough about the condition it was
prescribed for to reassure them that the medicine
was relevant to them. Written information may
become particularly relevant to patients who
become distrustful of healthcare professionals, as a
result of some prior difficulty or dissatisfaction
with their care, to check they have been prescribed
an appropriate medicine.

There was no reference in the findings from any of
these seven studies to patients’ desire for short
and simple leaflets. Coulter and colleagues talk of
the fine balance between providing too much and
too little information.71 Their focus group
members thought that many of the leaflets that
they reviewed (some were both condition- and
medicine-based) were too basic to be helpful. One
or two were too technical. They also found that
many leaflets did not admit to scientific
uncertainty. Some of the leaflets contained
assertions not supported by references to primary
sources, and the leaflets rarely discussed the
strength of the research evidence.

Use of written information from a patient
perspective
Nair and colleagues found that side-effects and
risk information (drug interaction and
contraindications )74 were mentioned by all 11
focus groups and for most groups it was the first
topic mentioned when considering what
information respondents wanted about medicines.
Nair and colleagues said that respondents believed

that having this information would help them to
decide whether or not to take a medicine should it
be prescribed. Two other studies also referred to
information on side-effects being used to weigh up
the advantages and disadvantages of a
medicine.70,75 In these two studies, unlike that of
Nair and colleagues, the participants were actual
patients. It appears that real patients were not
talking so much in terms of using the information
on side-effects to take a unilateral decision as to
whether or not to take the drug, but more that the
information could help them to participate in
decision-making.

“One patient indicated that he would like to have the
opportunity to call the doctor ‘to check whether the side-
effects are normal or not, and also if the medicine might be
contraindicated in my case because when you read the leaflet
you start to wonder …’ ” (43-year-old patient with
chronic low back pain in Cedraschi and colleagues’
study).70

Some of the psychiatric inpatients in Pollock and
colleagues’ study wanted to know about risks and
side-effects so that they could decide if the drug
was going to be suitable for them when they left
hospital and resumed work and family duties.75 At
least one-third of those with depression in Grime
and Pollock’s study had a sufficiently bad
experience of side-effects to question whether to
continue with or change their antidepressant.72

Psychological side-effects such as emotional
flatness or those that mimicked the depression
symptoms such as insomnia were judged to be
most troublesome. The leaflet on antidepressants,
written for a national self-help group to which the
respondents belonged, rather downplayed side-
effects and did not recognise the significance of
psychological as opposed to physical consequences
of taking the medicine.

Written information not only influenced
respondents’ decisions to start or continue taking
a medicine, it was also needed to prepare patients
for what they might experience in response to a
drug. Information could be reassuring and help
patients to use medicines safely, for example by
knowing if it was safe to combine prescribed and
OTC medicines.75 It could also help build good
relationships with health professionals. Health
professionals giving medicine leaflets to a patient
said that information about drugs was an
appropriate and legitimate topic to raise with
professionals,75 and written information could
suggest questions that patients might want to
ask.71 Ideas for self-help could assist patients to
take responsibility for their own care and
recovery.71,72
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Relationship between verbal and written
information
Medicine leaflets were the most common source of
information in three studies70,74,75 (although not
easily accessible in hospital in the case of Pollock
and colleagues’ study).75 It appears, however, that
written information was not the information of
choice. Many patients primarily wanted to talk
with their doctor and felt that written information
had a subsidiary role and should not replace oral
information. Some information such as how to use
an inhaler could be very difficult to portray in
written form. It will be recalled that Raynor and
colleagues76 found it difficult to persuade their
focus group members to mention spontaneously
written information. When asked about obtaining
information over the Internet, respondents
referred to the importance of a face to face
information exchange.

“If somebody is telling you like a doctor or somebody you’ll
feel you’ve got to believe them or most of it but on a
computer it is just typing” (13-year-old boy in Raynor
and colleagues’ study).76

Raynor and colleagues concluded that the value of
oral over written information was that such advice
and explanation could be responsive to the needs
and circumstances of a particular patient. This
could be because the health professional knows
the patient’s state of affairs and/or the patient is
able to ask about any uncertainties they may have.

Although obtaining information from doctors or
possibly pharmacists was the ideal, often patients
found it difficult to access them, especially doctors.
In practice, patients had to rely substantially on
written rather than verbal sources of information.
This is not to say that written information was not
valued. Written information could be kept for
reference and absorbed over time. It could also
give legitimacy to patients’ concerns and queries
about medicines as a topic to be raised with health
professionals, although the issue of there being
sufficient time or opportunity to ask such questions
in the consultation still remained. In Pollock and
colleagues’ study there was a suggestion that it is
not only issues of access and availability that
determine whether patients are able to use written
information as a basis for structuring discussions
with health professionals, but also the perceived
quality of the relationship which determined
whether patients felt encouraged or confident
enough to raise their problems and concerns.75

These findings suggest that health professionals
actively giving written information to patients
could help build relationships by making it easier
for patients to ask questions and raise concerns, in

addition to being the natural consequence of a
good relationship where professionals were
attuned to the information needs of their patients
and responded to them.

The studies’ findings indicated a range of
respondent attitudes to written information. Some
patients wanted information to enable them to
participate in treatment decisions. However, not
all patients wanted to take on a role of (shared)
decision-maker and, in any case, patients’ role
preferences change over time and in different
health circumstances. Cedraschi and colleagues
quote one patient who did not consider receiving
information on the pros and cons of a medicine as
empowering.70

A patient who described PILs as sometimes
difficult to understand noted:

“they are a bit … cumbersome … sometimes there are as
many reasons to avoid taking the medication as there are to
take it … there seems to be an explanation for both good and
bad, so that you can no longer tell if the medication is any
good or not” (82-year-old female with chronic
abdominal pain in Cedraschi and colleagues’ study).70

Exposure to uncertainty was not desirable or
beneficial in the case of this patient. While Nair
and colleagues did not have any examples of
patients feeling that they had been harmed by
being given information, in the discussion section
of their paper they call for research into “the
adverse effects of talking about adverse effects”.74

They raise this in the context of conflicting
evidence as to whether giving out risk information
leads to non-compliance rather than out of
concern for any patients who may prefer to let
their doctors get on with the business of working
out which treatment is best. 

Spoken information which conflicts with what is
written can be problematic for patients.75 There
was no detail in the studies as to how patients
resolve such conflict, apart from an example in
Cedraschi and colleagues’ paper concerning a
patient prescribed an antidepressant for chronic
pain. When the doctor prescribed the
antidepressant he explained that it was not being
prescribed for depression but for pain.70 However,
when the patient, a 45-year-old woman with
chronic palate pain, read the medicine leaflet:

“and it was all clear – I refused to take them; I said, sorry,
it is not depression” (patient in Cedraschi and
colleagues’ study).70

Cedraschi and colleagues note the influence of
information in the leaflet on patient behaviour
superseding advice from the doctor, as a result of a
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misunderstanding about the indications of the
medicine. It may also relate specifically to patients’
resistance to a medicine perceived to be for a
psychiatric rather than physical condition such as
she considered her own experience of chronic
pain. Cedraschi and colleagues concluded that
where a patient considers his pain to be physical,
even though his doctor may feel that he has made
it clear that he is prescribing antidepressants for
pain not depression, the unintended message in
the written medicines information is that the
doctor does not believe the patient’s pain to be
real. Although this example may be a very specific
one, it points to the need to consider the role and
value (and effectiveness) of written information
within the wider context of the relationship
between prescriber and patient and the
understanding that it is negotiated between them.

Valuing patients’ experience of illness and its
treatment
Patients with chronic conditions often learn from
experience a great deal about their illness and
what works. There could be tension between
official advice and experiential learning.

“Like asthmatics aren’t supposed to take aspirin, yet that is
the only thing I can take, I can’t take anything else”
(woman aged 40 years in Raynor and colleagues’
study).76

Several respondents in Raynor and colleagues’
study described how they tested the efficacy of
their medicines by starting and stopping them and
monitoring the results.76 Some considered that
personal experience counted for more than the
type of information collated by pharmaceutical
company employees on a medicinal product. They
felt that their experience should be used in writing
leaflets on medicines.

Analysis of written information on antidepressants
published by a self-help organisation showed a lack
of congruence between the professional advice and
explanations given about antidepressants (which it
promoted) and the experiences of patients with
depression.72 For example, the leaflet stated that
antidepressants are not addictive. Physical
addiction was rarely referred to in patients’
accounts but psychological dependency was a
concern, which was not acknowledged in the
leaflet. In Raynor and colleagues’ study76

experiential knowledge was valued by patients.

“If you have people that suffer from the condition and they
[patients] help write the information, they will do it in a
very unambiguous manner so that people that read it will
know exactly what is meant” (40-year-old woman in
Raynor and colleagues’ study).76

For patients’ experiential knowledge to be
incorporated into written information would
require not only consulting patients about their
information needs before written materials are
developed, but also involving them in setting the
content of items of information.

Views of professionals
In Pollock and colleagues’ study, professionals
showed ambivalence towards patients receiving
information about medication.75 Positive outcomes
that favoured giving information included
building relationships between patient and
professional, increasing the likelihood of
medicines being taken effectively and aiding
patient informed decision-making in addition to
constituting a basic patient right. On the other
hand, professionals perceived that information
may increase non-compliance, encourage the
development of side-effects, increase tension
between patients and staff and lead to patients
discovering troublesome things such as diagnosis
or side-effects that staff would prefer to be
withheld. In the psychiatric hospital, medicines
were the dominant form of treatment and seen by
staff to be the patients’ route for recovery and
discharge from hospital. Securing compliance was
therefore important and a large part of staff
ambivalence concerned the risk that information
may decrease compliance. The same ambivalence
can be seen in Nair and colleagues’ study.74 The
views of the lay focus groups were fed back to
groups of doctors and pharmacists. On the one
hand, they acknowledged the importance of
information about treatment options and
alternatives to patients. On the other, they were
concerned about the amount of information on
side-effects and safety patients wanted.
Professionals thought this extra information
should be given only if it did not contribute to
‘information overload, confusion or non-
compliance’.

Little written information was available for
patients on the acute psychiatric wards which were
the setting for Pollock and colleagues’ study.75

None was routinely handed out. Although there
was a general consensus that information to
patients about their medicines should be
improved, hospital staff did not regard the need to
provide information as being as pressing as did
their patients. Giving medicines was a routine task
for professionals and it was easy to lose sight of
the fact that it may feel far from routine to the
patient. The attitudes of consultant psychiatrists
sometimes posed a further barrier to the
willingness of other staff to give information to
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patients freely, whether written or spoken.
Consultants showed great variation in their
approach to the giving of information and other
ward staff tended to take their lead from them,
being reluctant to transgress the boundaries of
responsibility for providing information, or risking
inconsistency in the information provided by
different members of staff.

A rather different professional view emerged from
Herxheimer’s study based on a content analysis of
non-steroidal anti-inflammatory drug (NSAID)
leaflets.73 Herxheimer, who is himself a medical
doctor, was concerned at the lack of consistency of
information between leaflets and with their actual
content. He criticised the leaflets for explaining
key concepts in a way which did not present
balanced information to patients on the risks and
benefits of NSAIDs. Some leaflets used the words
‘symptomatic relief ’ which patients may take to
mean cure: only one leaflet explicitly said that the
medicine did not cure. Many leaflets encouraged
regular dosing and none referred to the idea of
symptom alleviation rather than total relief as
being a reasonable or realistic goal. There was
insufficient information for patients to undertake
a personal benefit/risk analysis in order to decide
whether and how much of the drug to take.
Herxheimer, however, felt that most doctors and
pharmacists would doubt that patients were
capable of modifying the dose of a drug to meet
personal need. The experts reviewing written
information in Coulter and colleagues’ study71

were also critical of the tendency to be over-
optimistic in leaflets, stressing the benefits of a
treatment while downplaying risks and side-effects. 

Herxheimer expressed concerns about the
preparation of leaflets by employees of the
pharmaceutical industry who are far removed from
the patients who will read the leaflets and take the
medicines. In the empirical studies, patient fears
went further to include concerns about the conflict
of interests for pharmaceutical companies who
were both selling the medicines and writing the
leaflets.75,76

“Actually sometimes when you look at these [prominent
information about drug manufacturer at the
beginning of leaflets], it looks more like an advert at the
front is what puts people off” (35-year-old woman in
Raynor and colleagues’ study).76

Thus patients queried the independence of the
information in the leaflets produced by
pharmaceutical companies. Raynor and colleagues
question the basis for patients’ fears about the
independence of information written by medicine

manufacturers since the industry has to comply
with European regulations and have leaflets
approved by the Medicine Control Agency (MCA)
(now MHRA). However, all the medicine leaflets
reviewed in Herxheimer’s study had been subject
to regulation and MCA approval, yet he found the
content of NSAID leaflets lacked clarity,
completeness and consistency.73 The content
appeared to be to the advantage of the NSAID
manufacturers in making the drugs more
attractive and thereby encouraging consumption. 

Nursing staff in Pollock and colleagues’ study
spoke about the role of verbal and written
information in satisfying medico-legal
requirements to obtain patients’ informed consent
to treatments that nurses administered.75 Some
patients in Raynor and colleagues’ study
considered that the content of medicines leaflets
was dictated by medico-legal issues and regulatory
requirements rather than the needs of patients.75

Summary of the findings
From the findings of 27 heterogeneous studies
that were analysed, a number of themes emerged
about the role and value of patients’ written
medicines information to patients and health
professionals. Patients valued written information
that contained condition-based information
alongside medicines information, in addition to
alternative treatments for the condition. This
could help reassure that the right drug had been
prescribed and to gain an understanding of why
the doctor had chosen that particular treatment.
They would prefer information to be personalised
and relate to their specific circumstances, and that
patients’ experiential knowledge of medicines
should be taken into account. They wanted to
know about the long- and short-term side-effects
of taking a medicine. Although this could be
worrying for some, mostly patients preferred to be
worried and aware than not aware. They did not
want information that was hard to understand and
difficult to read, but this was not the same as
saying they wanted short and simple leaflets. They
wanted sufficient depth and breadth of
information to meet their needs. As their needs
varied, so did the amount of information they
wanted. They were concerned about the conflict of
interests when those who make medicines also
write the information leaflets. Written information
could not be divorced from verbal information. A
conflict between the two was a concern. Patients
did not want written information to be a substitute
for verbal information from their doctor, which
was the more highly valued. Written information
could be retained for reference. As the basis of
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discussion in medical consultations, it could also
constitute a stimulus to the strengthening of
doctor–patient relationships.

Not all patients used written information. Some
patients only wanted to receive verbal information
from their doctor. Those who used it did so in a
variety of ways. Some patients wanted to be
involved in treatment decisions and written
information could help. Although others did not
want much or any involvement, they still faced
ongoing day-to-day decisions in managing their
medicines such as whether they could combine an
OTC with a prescription medicine. Written
information was useful in those circumstances.
Having information about side-effects helped with
preparing for and recognising them, and knowing
what action to take if they occur. There was little
evidence to suggest that patients used side-effects
information to decide on that basis alone not to
take a drug.

There were few studies that investigated the
professionals’ perspective. Professionals valued
written information that was short and simple as
they considered that more complex information
would not be understood and would overload 
the patient. They preferred to disclose
information about selected side-effects as they
believed revealing the full list could cause patients
not to take a medicine. They placed more
emphasis on informing patients about the benefits
of a medicine and what would happen if they did
not take it. The main use of written information
from a professional perspective was to help
patients comply with their treatment. Written
information could help save time in the
consultation and recording that it had been
handed out could be useful if there was a
subsequent dispute between doctor and patient as
to whether or not the latter had been informed
about the risks of a medicine.

Effectiveness review
Overview
In total, 36 papers reporting 43 trials met the
inclusion criteria. These 43 trials were categorised
by experimental intervention and comparison:

1. Written medicines information versus nothing:
10 trials34,78–86

2. Written medicines information + oral
information versus oral: eight trials87–94

3. Written medicines information versus written
medicines information: six trials95–100

4. Written medicines information versus various:
six trials101–104

5. Written medicines information risk descriptor
versus written medicines information risk
descriptor: 13 trials35,105–111

Fourteen trials used information for medicines for
long-term conditions:

● eight used NSAIDs;79,82,87,90,91,99,100,109

● six focused on a medicine for mental
illness84,86,93,96,97,104

● 13 trials referred to an antibiotic;78,89,102,105–110

(ten of these trials looked at a hypothetical
antibiotic).

The remaining trials looked at information for a
range of different medicines. The information
design was theory driven or evidence-based in
13 trials (39%).35,78,79,86–88,93,95,98,100–102,104

Theory-based trials
● Bergus and colleagues, 2002 (information-order

effect)35

● Dodds, 1986 (recommendations of Drugs and
Therapeutic Bulletin, 1981)78

● Dolinsky and colleagues, 1983 (theory of
read–organise–attend)102

● Weiderholt and Kotzan, 1983 (model of
communication and persuasion)86

● Vander Stichele and colleagues, 2002 (on
theories of self-efficacy and risk perception)104

● Whatley and colleagues, 2002 (test risk/benefit
information on behaviour)100

● Quaid and colleagues, 1990 (different standards
of informed consent)98

● Baker and colleagues, 1991 [Plain English
campaign involved in written medicines
information (WMI) design].88

Evidence-based trials
● Gibbs and colleagues, 1989 (intervention had

been previously piloted)79

● Labor and colleagues, 1995 (revised in a pilot
study, and using Flesch reading levels test)95

● Arthur and Clifford 1998 (based on experience
working as a nurse)87

● Strydom and Hall, 2001 (intervention had been
previously piloted)93

● Clark and Bayley, 1972 (intervention based on
results from questionnaire).101

The trials were conducted in eight countries: UK
(19 trials); USA (12 trials); Belgium (five trials);
Canada (three trials); and Finland, France, Hong
Kong, and Turkey (one trial in each). The earliest
identified trial was published in 1972 and the last
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in 2004 (Figure 1). There was a steady rate of
publication of trials of effectiveness of WMI
between the early 1980s and the end of the 1990s.
More trials examining the effectiveness of WMI
were published between 2000 and 2004 than in
the years before.

Length of follow-up, reported in 35 trials (81%),
ranged from immediate (same day) to 111 days.
Mean length of follow-up was 29 days. Twenty-four
papers (69%) published a full (or partial) copy of
the WMI.34,78,79,81,85,86,88–91,95–98,101–108,110,111

Authors of four further papers provided a copy on
request.35,84,87,100 One trial examined programmed
instructions (providing information, then asking
questions),101 one trial provided ‘electronically
produced information’,89 one provided the
information as a booklet94 and one in a patient
information wallet.88 No eligible RCTs evaluating
the effectiveness of web-based medicines
information were found.

WMI was delivered to participants in the trials
largely by being personally handed to them,
although provision was not clearly reported in
many trials. Only five trials (8.6%) provided the

information at the same time as the treatment was
supplied (current routine practice throughout the
EU).34,78,85,97,99

The source of funding was reported in
16 trials.79,81,83–85,87,88,95–97,99,100,103,104,106,107 Eleven
trials were funded by a national funding body, four
were funded by a charitable organisation and two
were funded by a pharmaceutical company. One
trial received joint funding from both a research
council and pharmaceutical company.84

All authors were contacted via email or post to
request missing data and a copy of the written
information intervention if one was not provided
with the report of the trial. Seven authors (of 10
papers) answered the request for missing
data.34,35,84,87,103–105,109–111 Copies of the
interventions available (from either the paper or
the authors) can be found in Appendix 9.

Trials categorised by intervention
This section first presents descriptive 
and qualitative information about the trials
categorised by intervention, then describes the
results for each group of categories according to
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their outcome measure, that is, knowledge,
attitudes or behaviour. Lastly, the results for each
outcome across the different intervention
categories (the primary focus of the analysis) are
described.

Trials comparing written medicines information
versus no intervention
Description of included trials
Ten trials conducted between 1982 and 1999 met
the review inclusion criteria (Table 8).34,78–86 They
enrolled 1821 participants (range: 34-719) who
were currently receiving treatment, and all
interventions were based on the provision of
information for an actual medicine (rather than
one that was fictitious).

The trials compared one group receiving WMI
with one control group who received no
intervention. The experimental interventions
varied between trials. Three interventions were
based on (then) current policy recommendations
for an actual leaflet: 

● Peveler and colleagues, 1999 (EU Directive-
based information leaflet)84

● Vander Stichele and colleagues, 1992 (a
standard patient package insert for a range of
antihypertensive medicines)34

● Weiderholt and Kotzan, 1983 (information
designed in accordance with US Federal
Guidelines).86

One trial, by Vesco and colleagues, used an
information package containing the
manufacturer’s instructions.85 The remaining trials
used an intervention which had been devised
specifically for the study.

The mean age of participants, reported in six
trials, was 48 years, with a range (reported in five
trials) from 16 to 83 years, and 41% of
participants were male. Ethnic background was
reported in two trials. All those in the trial by
Vander Stichele and colleagues were white,34

whereas 88% of participants in the trial by Morris
and Kanouse were from an ethnic minority.83 The
educational attainment of participants was
reported in three trials.80,83,86 Withdrawal from the
trials, reported in three trials, averaged
23%.34,78,85

Quality of the included trials
Reporting of the methods of the trials was
generally incomplete. Of the three trials that
reported how randomisation was conducted, two
described an adequate means of

randomisation.34,84 Weiderholt and Kotzan
described an inadequate form of randomisation
(alternate allocation), casting doubt on the validity
of the trial.86 McBean and Blackburn did not
clearly report the process.82 No trials reported an
adequate means of concealing the randomisation
process from the treatment provider, while four
reported using an inadequate method.34,79,84,86

Adequate blinding of the outcome assessor was
reported in six trials.34,78,80,81,84,86 Loss to 
follow-up, reported in eight trials, averaged
21%.34,78,81–86

Components of the intervention
McBean and Blackburn82 did not provide a copy
of the intervention or a description of its content.
The remaining trials used interventions which all
included information on ‘what this medicine is
and what it is used for’ and ‘how to take’, using
between two and five of the content categories
currently recommended by the EU (Table 9).

Information about side-effects was mentioned in
all trials except that of Kumana and colleagues.81

Around three-quarters of trials provided
information about precautions before taking the
medicine.34,78,79,83–86 Information about storage of
the medicine was provided by four trials
only.34,79,84,85

Only three trials used interventions which did not
use difficult words (described as easy-to-
read).78,79,84 Greater thought was given to the
layout of the information, with half of the
interventions showing evidence of this, through
the use of discrete headings.34,78,79,83,84

The trials by Gibbs and colleagues79 and Peveler
and colleagues84 were the only ones to include all
five content categories and were judged to have
‘Good layout’ and ‘Easy-to-read-language’.

Outcome measures
Seven of the 10 trials measured a knowledge
outcome and six had a behaviour outcome
measure. One trial measured an attitude 
outcome.

Knowledge outcomes. A ‘knowledge’ outcome was
measured in seven trials,78–83,86 and the outcomes
included ‘recall of correct medicine taking
information’,78 ‘knowledge about the study
medicine’,79–82 ‘correct side-effects named’83 and a
‘knowledge and comprehension examination’.86

Six trials found WMI increased a knowledge
measure more than no intervention.78–80,82,83,86

(see Appendix 6).
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Two trials found statistically significant results
(Dodds78 and Johnson and colleagues80).
Participants receiving the WMI in the trial by
Dodds recalled three more items of information
(out of a possible 10) on a bespoke knowledge test,
than participants receiving nothing.78 Johnson
and colleagues found that participants receiving
information about their medicine had greater
knowledge of the medicine at the end of 1 month
than those not receiving information.80 Kumana
and colleagues found knowledge about diabetes
and its treatment was lower among participants
receiving information than for those receiving no
intervention at the end of 3 months’ follow-up,
although the difference was not statistically
significant.81 This result may be misleading
because a baseline imbalance favoured the control
group, while knowledge actually increased more
for those receiving written information than
controls.

Attitudinal outcomes. One trial, by Gibbs and
colleagues,79 compared WMI with no intervention
and measured an attitude outcome measure
(overall patient satisfaction response for
information received). The results were aggregated
across information for different study medicines,
so although the trial found statistically significant
findings for the different information leaflets, it is
impossible to say if the results are statistically
significant overall.

Behaviour outcomes. A behavioural outcome (most
commonly relating to taking the medicine or
reporting of side-effects) was measured in six
trials.34,78,82–85 All trials except that by Peveler and
colleagues84 found that the group given written
information changed their behaviour more often
than those given no written information. Two of
the trials found a statistically significant difference
favouring the provision of information for having
an impact on behaviour.78,85

Participants receiving information in the trial by
Dodds78 took significantly more antibiotics over
the course of the 3–5-day trial, compared with the
control group who received nothing. This trial
reported that participants receiving written
information were significantly more likely to comply
(defined as a composite of drug taking and
knowledge) with treatment at 3 months. Vesco and
colleagues found significantly more participants
given WMI stopped taking their theophylline
(measured by a pill count), and reported a
significantly higher number of side-effects from
the medication, compared with the control
group.85

Peveler and colleagues found no difference in
levels of adherence to antidepressant treatment
between participants receiving a medicines leaflet
or no intervention.84 The information in the leaflet
conformed to all eight of the content categories;
randomisation was adequate, as was blinding of the
outcome assessor. Vander Stichele and colleagues
similarly found that providing information was
marginally more effective, but not statistically
significant, than providing nothing for patients
complying with instructions for how to take their
medicine (measured by electronic count).34

Trials comparing written medicines information
and oral information versus oral information alone
Description of included trials
Eight controlled trials were reported as
randomised and met the review inclusion criteria
(Table 10).87–94 They were conducted between 1987
and 2001, and included 970 participants (range:
18–500). All enrolled participants currently
receiving treatment, and all were based on the
provision of information about a real medicine.

The trials compared written and oral information
against oral information alone, where any
difference between the two on the outcomes can
be attributed to the provision of the additional
written information. The trials by Arthur and
Clifford,87 Regner and colleagues,92 Savas and
Evcik91 and Young and Brooks94 provided the
written information in spoken form to both
groups, while Pope and colleagues90 and Strydom
and Hall93 gave both groups spoken information
dissimilar to the written information. Baker and
colleagues provided the intervention group with a
patient information wallet which comprised two
medicines leaflets – one providing general advice
about the medicine treatment and the other
specific information about the medicine.88 Peura
and colleagues provided electronically produced
information (a computer printout from a program
containing information about the study medicine,
written in Finnish and Swedish).89 Regner and
colleagues provided a leaflet endorsed by the
American Society of Hospital Pharmacists, based
on contemporary patient education material.92

Pope and colleagues90 and Savas and Evcik91

distributed separate leaflets with corresponding
content about an NSAID. Although the language
was not stated, it can be assumed that they were
different, as the former trial was carried out in
Canada and the latter in Turkey.

The mean age of subjects, reported in six trials,
was 48 years (range: 20–88 years).87,88,90,91,93,94

Just over 34% of subjects were male. The ethnic
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background of participants was not reported in
any trial. Previous education status was reported in
one trial.90 Participants in the trial by Strydom
and Hall were recruited from a population with
learning disabilities, where 40% had little or no
reading ability.93 Withdrawal, reported in four
trials, was around 9% overall.87,91,93,94

Quality of the included trials
Reporting of the methods was variable. Five trials
reported how randomisation was conducted, and
this was judged to have been adequately
conducted in four trials.87,90,91,93 Only one trial
reported an adequate means of concealing the
allocation process87 and three trials performed
this inadequately.90,93,94 Adequate masking of the
outcome assessor was reported in three
trials.89,90,92 Loss to follow-up, reported in every
trial, was 131/890 (15%).

Components of the intervention
The trials varied greatly in the number of
information components in the tested intervention
(Table 11). Strydom and Hall did not provide a
copy of the information or report the components
of the information, other than to say it was
evidence based and contained illustrations.93 All
other interventions included information about
‘what this medicine is and what it is used for’ and
‘possible side-effects’.

Half of the trials were judged to use easy-to-read
language87,88,90,91 and two presented the layout of
the information in an accessible manner.88,92

Furthermore, two trials of the eight interventions
were based on theory or evidence.88,93

Outcome measures
A ‘knowledge’ outcome was measured in every
trial, whereas attitudinal and behavioural
outcomes were measured in only one trial.88

Knowledge outcomes. ‘Knowledge’ was measured by
a trial-specific measure in the eight studies.87–94

Six trials found a statistically significant difference
in knowledge scores between the groups, such that
the addition of WMI led to increased
knowledge.87–89,91,92,94

Regner and colleagues found that additional
written information led to significantly greater
recognition of side-effects caused by the
medicine.92

Baker and colleagues examined recall of eight
separate categories of aspects of the medicine and
found that additional written information had a

significantly greater effect for four outcomes:
treatment purpose, action if a dose is missing,
possible side-effects and action regarding side-
effects. They found no difference between the
interventions for the four other outcomes: when to
take the medicine, how to take it, whether you can
drive when taking it, whether you can drink
alcohol when taking it.88

Arthur and Clifford found that participants
receiving additional written information were
more likely to identify correctly the names of 10
NSAID medicines from a list (all statistically
significant differences). There was no difference
between the groups for the two other medicines
on the list.87

Peura and colleagues found a statistically
significant difference favouring additional written
information for correctly recalling information
about their antibiotics: what to do if they missed a
dose, naming at least one correct side-effect and
recalling the recommendations for drinking
alcohol when taking the medicine.89 There was no
significant difference between the groups for two
points of information: taking the medicine with
water and using the sauna when taking the
medicine.89

Young and Brooks conducted a bespoke
knowledge test and found that participants
receiving additional written information had
significantly higher scores.94 All 10 participants in
the additional written information group
improved their knowledge score from baseline,
whereas only three (of eight) participants in the
spoken information only group did so.

Savas and Evcik found that participants who
received additional written information scored
significantly higher over eight questions about
their medicines compared with those receiving
oral information alone.91 This trial replicated that
by Pope and colleagues, which found a statistically
significant result showing additional written
information to be less effective than oral
information alone.90 Participants given additional
written information recalled less information
about side-effects of NSAID medicines than those
receiving spoken information alone. The
additional written information group also recalled
fewer correct side-effects.90 Participants receiving
the additional written information correctly
identified the answer more often than the spoken
information only group for six of nine other
questions, only one of which was statistically
significant. Participants in the spoken only group
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were more likely to know not to take NSAIDs on
an empty stomach. On the other hand,
significantly more participants receiving the
additional written information knew that NSAIDs
help with pain.90

Strydom and Hall found no substantive difference
in participant knowledge between those receiving
additional written information: this result was not
significant.93

Attitudinal outcomes. Baker and colleagues asked
participants whether they felt sufficient
information had been given, whether it was clear
and whether it could be improved. Significantly
more participants receiving additional written
information (compared to those receiving none)
felt sufficient information had been given, found
the information to be clear and understandable
and were less likely to feel information could be
improved.88

Behavioural outcomes. Baker and colleagues
recorded anxiety about taking medicine after the
intervention (the nature of the measure was not
reported). They found that significantly more
participants receiving additional written
information reported reduced worry about taking
the medicine.88

Trials comparing written medicines information
versus written medicines information
Description of included trials
Six trials conducted between 1980 and 2002,
including 1404 participants, met the review
inclusion criteria (Table 12).95–100 Four trials
enrolled participants who were currently receiving
treatment, and all were based on the provision of
information on an actual medicine.

The six trials compared the relative effect of two
or more information interventions. Two trials
compared information that varied according to
only one variable:

● Quaid and colleagues varied the number of
side-effect risks reported.98

● Van Haecht and colleagues varied the
presentational style.99

● Morris and Kanouse compared information
with ‘reassuring text’ and side-effects in
numerical list or paragraph form against
information written in a ‘frank tone’ and side-
effects in numerical list or paragraph form.97

The reassuring information placed less
emphasis on negative outcomes and ensured a
balanced perspective of positive and negative

information, whereas the frank information
gave greater weight to negative outcomes.97

Labor and colleagues,95 Morris and colleagues96

and Whatley and colleagues;100 compared more
than two written interventions.

The number of participants per trial ranged from
32 to 456. Three trials enrolled patients currently
receiving treatment98–100 and the remainder
enrolled the general public. The mean age of
participants, reported in five trials, was 29 years
(range: 14–82 years). Just over 47% of subjects
were male, reported in all trials except one.95 No
trial reported the ethnic background of
participants. Education status was reported in five
trials95–99 and participants were educated to at
least high-school level. In two trials over two-thirds
of participants were university students.96,97

Withdrawal, reported in three trials, averaged
6%.95,96,98

Quality of the included trials
Reporting of the methods was often incomplete.
Three trials reported how randomisation was
conducted, and this was judged to have been
adequate.98–100 One trial reported how the
allocation process was concealed,98 and this was
judged to be inadequate. Adequate masking of the
outcome assessor was reported in only one trial.99

Loss to follow-up, reported in three trials, was
109/548 (20%).95,98,99

Components of the intervention
The trials adopted fewer than six information
components on average, range 3–7 (Table 13). 
A copy of the information was provided by five
trials.95–98,100 Half of the interventions were 
theory based.95,98,100 Two content components
were common to all interventions: ‘what this
medicine is and what it is used for‘ and 
‘possible side-effects’.95,97–100 The trial by Van
Haecht and colleagues was the only one to 
include all of the content components in its
intervention.99

One trial varied the complexity of the wording
and the amount of information provided.95 None
presented the layout in an easily accessible format.

Outcome measures and results
Two trials measured a ‘knowledge’ outcome,97,98

three an ‘attitudinal’ outcome95,96,100 and two a
‘behavioural’ outcome.98,99

Knowledge outcomes. Morris and Kanouse97

presented participants with 
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● information written in a ‘reassuring tone’ and
side-effects in numerical list or paragraph form,
or 

● information written in a ‘frank tone’ and side-
effects in numerical list or paragraph form, and
examined their knowledge on 10 points about
the study medicine, diazepam.

Participants receiving information written in a
‘reassuring’ tone more often knew the length of
time it would take for the medicine to work and
when to seek more information, which was
statistically significant. Participants receiving
information written in a ‘frank’ tone knew more
about the medicine’s side-effects, about having
taken the medicine for a long time and about the
use of the medicine by children, which was
statistically significant. There was no significant
difference between the two interventions for how
to reduce side-effects, what action to take if the
medicine was not effective, about the ‘hangover
effect’ of the medicine and if the effects were more
noticeable after a few nights of use.

Quaid and colleagues gave half the participants
information detailing five benefits and 17 risks
and side-effects for the study medicine
(carbamazepine), and the other half the same
information on benefits and fewer listed side-
effects. Those receiving more information about
side-effects were able to recall significantly more
side-effects on average than the group receiving
less information.98

Attitudinal outcomes. Labor and colleagues found
that significantly more participants who received
written information of ‘normal’ wording, judged
the topic length of the information to be ‘about
right’ and complexity of the information to be
‘about right’, compared with the four other
intervention groups.95

Participants also rated their judgement of the
components of information as ‘confused’, ‘unsure’,
‘doubtful’, ‘overwhelmed’ or ‘foolish’. Those who
received professional wording and two items of
information were most critical, scoring
significantly higher on the summed judgement
score.95 The groups receiving ‘professional
worded’ information and two or 12 topic scope
scored equal highest on the summed emotional
score for reported feelings of ‘frustration’, ‘anger’,
‘anxiety’, ‘vulnerability’ and ‘irritation’.95

Participants were asked to rate their evaluation of
the components of information as ‘useful’,
‘valuable’, ‘satisfying’, ‘beneficial’ or ‘helpful’.
Participants receiving simple worded information

of 12 topic scope scored highest on this summed
score.95

Morris and colleagues recorded the attitudes of
participants allocated to one of four different
leaflets and found a lack of uniformity in the
results. Participants who received information with
simple phrasing and uncontrolled vocabulary
judged the information to have greatest interest
value (a composite of the perceived ‘liveliness’,
‘stimulation’ and length of the information).96

Those who received information with complex
phrasing and jargonised vocabulary gave the
information the greatest positive evaluation (a
composite of ‘reassuring’, ‘respectful’, ‘good’ and
‘turned on’), which was statistically significant.
This information was also judged to have the best
‘adult readability’.96

Whatley and colleagues measured participants’
willingness to take a fictitious medicine after
presentation with one of three different types of
information. Participants given a narrative leaflet
documenting all potential adverse events, without
the probability of occurrence, were significantly
less likely to take a fictitious medicine compared
with the groups presented with information which
portrayed information about side-effects in iconic
or graphic form.100

Behavioural outcomes. Two trials measured
behavioural outcomes. Quaid and colleagues
found no tangible difference in reporting of side-
effects between the interventions.98 Van Haecht
and colleagues found that a greater number of
participants who had received the new format
information, reported reading it thoroughly.99 No
significance value was reported for this finding.

Trials comparing written medicines information
versus various interventions
Description of included trials
The reviewers included six trials (reported in four
papers), conducted between 1972 and 2002, and
enrolling 1226 participants (range: 45–271) (Table
14).101–104 Vander Stichele and colleagues reported
three trials.104 Three trials enrolled participants
currently receiving treatment.101–103 Two trials
enrolled women from a community association104

and one caregivers of patients receiving
psychiatric care.104 All trials provided information
for an actual medicine.

The trials compared two different WMI
interventions with a third arm receiving no
intervention. Clark and Bayley compared a
programmed instruction booklet for warfarin
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therapy with a two-page handout101 (both
interventions provided the same information).
Dolinsky and colleagues manipulated the
presentation in two information sheets: the
‘read–organise–attend format’ used underlining
and short paragraphs, whereas the ‘easy-to-read
format’ used information that was ‘readable’, such
as short, simple sentences.102 Little and colleagues
compared an experimental leaflet with a standard
leaflet used in care,103 whereas Vander Stichele
and colleagues provided the same insert with or
without an additional information statement
regarding the benefits of taking the medicine.104

The mean age of subjects, reported in four trials,
was 33 years.103,104 The age range of participants,
reported in five trials, was 21–77 years.101,103,104

Less than 6% of subjects, reported in five trials,
were male.101,103,104 Little and colleagues enrolled
only women for an examination of oral
contraceptive information103 and Vander Stichele
and colleagues enrolled only women in two of
three trials.104 The education status of participants
was reported in all trials. In general, all trials
enrolled participants who had received education
to high-school level. Withdrawal from the study,
reported in four trials, was less than 1%.101,104

Quality of the included trials
Reporting of the methods overall was poor. Four
trials (reported in two papers) described how
randomisation was conducted, in both cases
judged to be adequate.103,104 The trial by Little
and colleagues was the only one to report how the
randomisation allocation was concealed (by
opaque, sealed, numbered envelope, which we
judged inadequate) and masking (of the outcome
assessor only).103 Loss to follow-up, reported in
three trials, was just under 12%.101,103,104 In the
trials by Vander Stichele and colleagues (with
immediate follow-up), no participants were lost.104

Components of the intervention
On average, the trials adopted four content
components (range: 3–7) (Table 15). The description
of the intervention provided by Clark and Bayley
was incomplete, detailing only how to use and take
the medicine, and they did not to provide a full
copy of the intervention.101 Little and colleagues
only presented information on ‘how to take the
medicine’.103 Vander Stichele and colleagues
provided a fuller record of the intervention,
detailing all EU-recommended content categories,
in addition to providing a copy of the intervention
and detailing the theory base.104 None of the trials
was judged to provide information using easy-to-
read language or in an accessible layout.

Outcome measures
All trials measured a ‘knowledge’ outcome. One
trial also measured an ‘attitudinal’ outcome104 and
none measured a ‘behavioural’ outcome.

Knowledge outcomes. The trials provided conflicting
results for the effectiveness of WMI in improving
knowledge.

In separate trials of information about cisapride
and itraconazole, Vander Stichele and colleagues
found medicines users receiving the insert with
treatment benefit information were able to answer
correctly more questions about their medicine
than those who received information without the
treatment benefits message and those who did not
receive information.104 Each experimental
intervention resulted in significantly higher scores
than the control intervention; however, the
difference between the two interventions was not
statistically significant.

In the third trial, by contrast, adult caregivers of
psychiatric patients who received the insert
without beneficial information were able to answer
one more correct question than those who
received the beneficial information insert.104 Each
experimental intervention resulted in significantly
higher scores than the control intervention;
however, the difference between the two
interventions was not statistically significant. 

Little and colleagues used a factorial design to
compare the effectiveness of an experimental
evidence-based summary leaflet, a standard leaflet
and no leaflet on women’s knowledge of an oral
contraceptive, in addition to the effect of
participants being asked questions or not by their
doctor or nurse.103 The outcomes were measured
by a questionnaire which had previously been
validated for face, content and construct
validity.103 The results were aggregated over those
receiving and not receiving questions. The group
receiving the experimental leaflet correctly
answered more questions about oral contraceptives
compared with the standard leaflet group or no
leaflet group (20%).103

Clark and Bayley found that a two-page
instruction booklet was significantly less effective
than a programmed instruction booklet (but more
effective than no intervention).101 Dolinsky and
colleagues found that information written in the
‘read–organise–attend’ format (with short
sentences underlined) was slightly more effective
for increasing recognition of information for
ampicillin than the easy-to-read format (‘readable’
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information) or no intervention. On the other
hand, the easy-to-read format was marginally more
effective for increasing recognition of information
about methyldopa.102 Both differences were not
statistically significant, and there was little
difference between the results.

Participants in the trial by Dolinsky and colleagues
who received no medicines information were more
able to apply the information about how to take
the study medicine (ampicillin) compared with
either of the two groups receiving information.102

Participants who were taking methyldopa and
received information in the ‘read–organise–attend’
format were more able to apply the information
about how to take the medicine.102 Again, the
results were all non-significant and there was little
difference between group outcomes.

Attitudinal outcomes. Participants in the trials by
Vander Stichele and colleagues more often agreed
that the benefits of taking the medicine were
greater than the harms, when given treatment
benefit information compared with those who
received no treatment benefit information or no
information at all. This effect was significantly
greater for participants receiving information
about cisapride than for those receiving
information about itraconazole.104 In the trial of
adult caregivers of psychiatric patients, those who
received no information about the medicine
(risperidone) more often agreed that the benefits
of taking the medicine were greater than the risk,
compared with those who received information
with the medicine.104 The difference was even
greater between caregivers who received no
information and caregivers who received
information without the benefits message.104 This
difference was statistically significant.

Behavioural outcomes. No trials comparing WMI
against a variety of interventions measured
behaviour as an outcome.

Trials comparing written medicines information
risk descriptors
Description of included trials
Thirteen trials (reported in eight papers)
conducted between 2002 and 2004, including
3801 participants, met the review inclusion criteria
(Table 16).35,105–111 Two trials enrolled participants
who were currently receiving treatment and
provided information about a real
medicine.35,105–111 The remaining trials, which
enrolled members of the general public, used
information referring to a scenario for a fictitious
medicine.105–110

This set of trials is qualitatively distinct from the
other trials included in the review because they
examined the effect of a single component of the
written information, that is, the description of the
risk of a side-effect. The majority of these trials
were motivated by EU guidance, which defined
verbal descriptors for a series of numerical
frequency bands of incidence.9

The number of subjects per trial ranged from 95
to 976. The mean age of subjects (48 years) was
reported in two trials.35,111 The age range of
participants, reported in 12 trials, was
18–80 years. About 47% of subjects were male,
which was reported by all trials except in Berry
and colleagues (2004)109 and in the first trial
reported in Berry and colleagues (2002).105 The
ethnic background of participants was not
reported in any trials. The participants’ education
status was reported in all trials except Bergus and
colleagues.35 In most trials participants had a
range of education experience, from no formal
qualification to having a degree, except in one
trial, by Berry and colleagues (2002), where all
participants were university students.105

Withdrawal from study, reported in four trials, was
less than 1% overall.105,107,109,110

Quality of the included trials
Reporting of the quality of the methods was
generally inadequate, and the authors were
contacted for further information. Randomisation
was judged to have been adequately conducted in
seven trials, reported in four papers.35,105,108,109 Six
trials reported concealment of allocation in a way we
considered inadequate.105,108,109,111 The remaining
trials did not report if concealment was adequately
conducted, and the authors did not reply to a
missing data request. The intervention provider was
adequately masked in six trials,105,108,109,111 and it
was unclear if the outcome assessor was masked in
any other trials. Loss to follow-up, reported by all
trials, was less than 1%.105–111

Components of the intervention
On average, the trials adopted around three
information components (range: 2–5) (Table 17).
One trial provided information on more than one
of the content categories.35,107 Most trials provided
a brief written statement relating to side-effects
risk descriptor information for a fictitious
medicine.105–110 Overall, all trials covered
information on ‘possible side-effects’. One trial
provided a written statement relating to side-
effects information for a real medicine.111 Four
trials presented easy-to-read information.35,105–107

Only one trial was theory based.35
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Outcome measures and results
The trials in this category measured a consistent
group of outcomes. Twelve trials measured one or
more ‘knowledge’ outcomes:

● estimate of probability105,108

● estimated likelihood of occurrence105,106,109–111

● judgement of side-effect/health risk.107,108–111

All 13 trials measured one or more ‘attitude’
outcomes:

● satisfaction with information105–111

● perceived health or side-effect risk105–109,111

● intention to comply with or favour
treatment35,105–111

● rating of side-effect severity.105,106,108–111

None of the trials measured a behavioural
outcome.

Knowledge outcomes
Estimation of probability/likelihood of a side effect Berry
and colleagues presented participants with the
information as a written verbal descriptor [as
included in the EU Guidance (e.g. common or
rare)] and compared it with those given the
information as a percentage. The verbal group
overestimated (by around 40%) both the
probability of occurrence105,108 and the judged
mean likelihood (as a Likert measure).108 The
differences were statistically significant. One trial
found that participants presented with side-effects
as a percentage consistently estimated the risk of a
side-effect to be higher than those receiving the
side-effect as a frequency. The differences in
estimation were minimal, and this outcome was
not tested for statistical significance.105 Three
trials found that participants greatly overestimated
the likelihood of a side-effect occurring (all
statistically significant).105,110,111 There was a
higher estimation when the information was
designed for a parent of a child, rather than for
an adult109 when there was no information about
control of side-effects106 and when the information
was presented as a verbal descriptor.105,110,111

Judgement of side-effects/health risk Two trials
measured participants’ judgement of side-effects
risk. Berry and colleagues found that participants
provided with impersonal information made a
significantly greater judgement of side-effect risk
compared with those given personal
information.107 In a separate trial, the same group
found that individuals presented with the side-
effects risk verbally, rather than numerically,
judged the risk to be significantly higher.108 They

also found that participants presented with a risk
described as ‘common’ judged the risk of the side-
effects to be more likely than participants given
the risk described as ‘rare’, who in turn judged the
risk to be higher than participants receiving one
of two numerical values.108 These were statistically
significant differences.

Attitudinal outcomes
Satisfaction with information The trials measuring
participants’ levels of satisfaction with side-effect
information consistently found that participants
favoured numerical information over verbal
information.105,108,110,111 This outcome was
replicated in further trials, providing personal
information,107 mild side-effect information,106

information about the positive benefits of side-
effects,106 encouragement to take the correct
dose,106 when presented in a specific numerical
manner (0.02%)108 and as information aimed at a
parent.109 All these results were statistically
significant.

Perceived health or side-effect risk Participants
perceived the risk to health of a side-effect to be
greater when presented with verbal
information,105,110,111 information reporting severe
side-effects,106 information presenting unknown
benefits of side-effects,106 no statement on the
control of side-effects,106 when the side-effect was
presented in an impersonal manner107 and as
information for the parent of a child.109 These
results were all statistically significant.

Intention to comply with or favour treatment Bergus
and colleagues found that individuals who
received information about the benefits of taking
the medicine before risk information reported a
decline in the extent to which they favoured the
treatment (measured by a bespoke measure) which
was double that of the group who received the
benefits information after the risk information
(10.9 compared with 5.2, a difference which was
statistically significant).35

Trials consistently found that participants who
received numerical risk information reported
having statistically significant greater intention to
take the medicine than those who received verbal
descriptors.105,108,110,111 Information about mild
side-effects,106 the positive benefits of side-
effects,106 presented as a specific numerical figure
(0.02%),108 presented in a personalised manner107

and aimed at parents109 resulted in participants
being more likely to report an intention to take
the medicine. These differences were all
statistically significant.
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Rating of side-effect severity Participants who
received verbal descriptor information judged
their anticipated risk of a side-effect to be
significantly greater than those who received
numerical information in four trials.105,108,110,111 A
similar finding was made for participants who
received information about severe side-effects106

and information aimed at parents of children.109

Once more, all results were statistically significant.

Behavioural outcomes. No trials comparing written
medicines information for risk descriptors
measured behaviour as an outcome.

Summary of the findings
This section combines the results by their
outcomes, that is, knowledge, attitudes and
behaviour, in order to provide an overall summary
of the effectiveness of WMI.

Knowledge
The majority of trials used an exclusive outcome
to measure knowledge. The trial evidence showed
that giving information about medicines more
often than not did not increase participants’
knowledge about medicines. Giving information
about medicines rarely increased recognition or
recall of side-effects associated with the medicine.
The way in which side-effect risk information was
conveyed had an impact on knowledge about
medicines. In particular, presenting risk
information numerically rather than using verbal
descriptors ensured a more accurate estimation of
the likelihood and probability of a side-effect
occurring.

Thirty-six trials (reported in 28 papers) recorded a
knowledge-based measure as an outcome (see
Appendix 6).78–83,86–89,91–94,97,98,101–111 We further
partitioned the trials by the specific knowledge
outcomes they measured. There were four main
knowledge outcomes examined, described below.

Knowledge about the medicine or recall of
medicines information
Twenty trials measured knowledge, or recall of,
information about the study
medicine.78–82,86–91,93,94,97,101–104 Six trials reported
a statistically significant difference showing that
written medicines information was effective for
improving participants’ knowledge about the
medicine or recall of the medicines
information.78,80,87,88,91,94

Recognition/recall of side-effects
Four trials measured participants’ recognition or
recall of side-effects. Two found that providing

written information was significantly more
effective.92,98 One trial found that no information
was more effective for recognition or recall of side-
effects;90 and one trial reported no difference
between information and control groups.98

Estimation of probability/likelihood of a side-
effect
Two trials found that verbal side-effect descriptors
produced a statistically significant overestimation
of the probability and judged mean likelihood of
occurrence.105,108 The likelihood of a side-effect
occurring was overestimated when the information
was designed for a parent of a child,109 when there
was no information about control of side-effects106

and when the information was presented
verbally.105,110,111 These differences were
statistically significant.

Judgement of side-effects/health risk
The evidence showed that those presented with
impersonal information made a higher estimate of
the risk of the side-effect107 and individuals
provided with side-effects risk as verbal descriptors
judged the risk of side-effect to be higher.108

These differences were all statistically significant.

Other trials measuring knowledge
Two trials (reported in one paper) found that
giving benefits information about the medicine
resulted in a greater recognition of the benefits
over the harms of taking medicines,104 and one
trial found that caregivers of medicine users
receiving no written information had greater
recognition of the benefits.104 One trial found
WMI was less effective than programmed
instruction, but more effective than nothing.
These differences were statistically significant.101

Summary
● These trials on the whole were of poor

methodological quality and no strong claims
can be made about their findings.

● The trials measuring knowledge used unique
outcome measures and cannot be combined by
meta-analysis.

● Giving information about medicines does not
guarantee increased knowledge about
medicines.

● Presenting risk information numerically rather
than by verbal descriptors can ensure a more
accurate estimation of the probability and
likelihood of a side-effect occurring.

Attitudes
The majority of trials defined attitudes in a unique
way and used an exclusive outcome measure. The
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trial evidence showed that the way side-effect risk
information was described had an impact on
participants’ attitudes towards medicines. In
particular, presenting risk information numerically
rather than verbally resulted in greater reported
satisfaction with the information and a greater
intention to comply with the medicine
instructions. On the other hand, presenting risk
information by verbal descriptor rather than
numerically increased the estimate of a risk to
health from the medicine and the estimated
severity of the side-effect(s).

Nineteen trials recorded an attitude measure as an
outcome (see Appendix 6).34,35,79,88,95,96,100,105–111

The trials have been subdivided by the specific
attitudes they measured.

Satisfaction with information
The trials found that using numerical risk
descriptors led to greater satisfaction with
medicines information.105,108,109,111 This outcome
was replicated for personal information,107 mild
side-effect information,106 information about the
positive benefits of side-effects,106 encouragement
to take the correct dose,106 information presented
in a specific numerical manner (0.02%)108 and
information aimed at a parent.109 All differences
were statistically significant. One further trial
found that those receiving written information felt
sufficient information had been given, felt the
information was ‘clear’ and felt the information
did not need to be improved.88

Perceived health or side-effect risk
Participants perceived a greater risk to health of a
side-effect when presented with verbal
information,105,110,111 severe side-effects
information,106 the unknown benefits of side-
effects,106 no statement on the control of side-
effects,106 side-effect information in an impersonal
manner107 and information for a parent.109 These
differences were all statistically significant.

Intention to comply with or favour treatment
Four trials found that participants reported a
significantly greater intention to take a medicine
when they received numerical rather than verbal
descriptor risk information.105,108,110,111 This effect
was seen in trials in a variety of contexts, including
mild side-effects,106 the positive benefits of side-
effects,106 information presented as a specific
numerical figure (0.02%),108 information that was
personalised107 and that was aimed at parents.109

One trial found that individuals who received
information about the benefits of a medicine
before its harmful effects reported a statistically

significant decline in the extent to which they
favoured the treatment.35

Rating of side-effect severity
Three trials found the estimated severity of side-
effects to be significantly greater when verbal
rather than numerical risk descriptors were
used.105,108,110 The estimated severity of side-
effects was significantly greater for information
about severe side-effects106 and information aimed
at parents of children.109

Other trials measuring attitudes
Two trials (reported in one paper) found that
medicine users receiving information on the
benefits of a medicine saw the benefits of taking
the medicine as greater than its harms, compared
with those receiving information without benefit
content or no information.104 In a third trial
(reported in the same paper), caregivers more
often agreed that the benefits were greater when
they received no information.104 The differences
were statistically significant between those
receiving information with or without benefit
content, but not between either of the
interventions and the control.

Participants who received seven items of normally
worded information judged the scope of topic
information to be ‘about right’, whereas those
given ‘normal’ wording information judged the
complexity of the information to be ‘about
right’.95 Both results were statistically significant.95

On the other hand, one trial found information to
be more positively valued when it used complex
phrasing and jargonised language.96

Summary
● The trials measuring attitudes used unique

outcome measures and cannot be combined by
meta-analysis.

● Medicine users are more satisfied with risk
descriptor information presented numerically.

● Medicine users perceive the risk of a side-effect
to be greater when risk descriptor information
is presented verbally.

● Medicine users have a greater intention to take
the medicine when presented with numerical
risk descriptor information.

● Medicine users estimate the severity of a side-
effect to be greater when presented with verbal
risk descriptor information.

Behaviour
The majority of trials measuring a behavioural
outcome looked at adherence to the medicine,
whereas some focused on an aspect of behaviour

Results

54



exclusive to that trial (e.g. anxiety felt when taking
the medicine). The provision of WMI alone was
found to be ineffective at improving adherence to
treatment instructions in long-term therapy or to
increasing reporting of side-effects.

Nine trials (25.0%) measured behaviour as an
outcome (see Appendix 6).34,78,82–85,88,98,99 We
further partitioned the trials by the specific
behaviours they measured.

Adherence to treatment recommendations
Four trials measured adherence to treatment
recommendations.34,78,84,85 One found that
participants receiving WMI more often took the
medicine as instructed (this difference was
statistically significant).78 By contrast, one trial
found significantly less adherence to treatment
among those receiving information.85 One well-
powered trial with 523 participants and 3 months’
follow-up found no significant difference in
adherence between those given information and
those not.84

Side-effect reporting
Four trials measured side-effect reporting as the
outcome.82,83,85,98 One trial found that written
information had a small but statistically significant
effect on reporting.85

Other trials measuring behaviour
One trial reported that more participants
receiving WMI reduced their anxiety about taking
the medicine compared with those receiving
spoken information alone.88

Summary
● The trials measuring behavioural outcomes

used unique measures and cannot be combined
by meta-analysis.

● Providing WMI alone has not been shown to
improve adherence to treatment instructions in
long-term therapy or change the reporting of
side-effects.

Responses from health
information and information
design key informants
The responses from the six health information key
informants produced a list of almost exclusively
primary research papers. It was concluded that the
planned process for identifying best practice in
health information, as applicable to WMI, would
not be possible using these outputs. It was
therefore decided not to analyse them formally,

but to make reference to those papers which were
most relevant in the Discussion in Chapter 4.

Information design key informants
Responses were received from five of the six
informants: Dickinson (DD), Hartley (JH),
Parkinson (BP), van de Waarde (KW) and Wright
(PW). Cited references included papers, editorials
and books.

● Some nominated more than three texts, and
most included texts which had also been
nominated by others. 

● Some of the nominations were for large text
books and informants were then asked to
nominate the relevant chapter(s). 

● Where multiple similar reviews by the same
author were nominated, the most complete and
recent text was included.

The result was that nine nominated texts were
reviewed, three of which were found not to address
the stated focus of the review, that is, best practice
in information design issues which are generic,
such as leaflet design, print size and use of
bullet points. Their focus was rather on the
theoretical basis for information design. The full
list of texts cited by key informants can be found
in Appendix 8.

Key texts nominated and analysed
See Table 18.

1. Top tips for user-friendly patient information112

Context and standpoint: 
(a) Author: David Dickinson is founder of the

Consumation consultancy, which works with
the pharmaceutical industry and others to
design and test leaflets and other health
communication materials. He is a former
editor of Health Which? magazine and was a
co-founder of Ask About Medicines Week.

(b) Instructional and medicines focused: web-
based 10 point guide (containing the
equivalent of 1.5 pages of A4 text).

(c) Aimed at non-specialist writers of
information.

2. The plain English guide to writing medical
information113

Context and standpoint: 
(a) Author: The Plain English Campaign

(PEC) describes itself as an independent
pressure group fighting for public
information to be written in plain English.
Its work is funded by commercial services
which involve the editing and testing of
information.
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(b) Instructional and health focused: “This
guide gives you an idea of how the plain English
approach can make your notices, letters and
medical information clearer”. 

(c) Aimed at people working in the “Health
Service; an NHS Trust; or a company in the
health sector”.

3. Writing about medicines for people114

Context and standpoint: 
(a) Author: Professor David Sless is Director of

the Communications Research Institute of
Australia and Professor in Science
Communication at the Australian National
University and Visiting Research Fellow at
Coventry University, UK.

(b) Instructional and medicines focused: “A set
of procedures for writing, testing, implementing
and monitoring Consumer Medicines
Information (CMI)”.

(c) Aimed at “everyone with an interest in CMI,
but most particularly for people who write CMI
for pharmaceutical products”.

4. Dynamics in document design115

Context and standpoint: 
(a) Author: Professor Karen Schriver is a US-

based teacher, researcher and consultant in
information design.

(b) Technical and academic with a general
focus: Book is subtitled “creating texts for
readers”.

(c) Aimed at “Writers and graphic designers”.
5. Handbook of applied cognition20

Context and standpoint: 
(a) Author: Patricia Wright is a cognitive

psychologist at Cardiff University who has
been involved in the world of information
design for more than 25 years.

(b) Instructional from an academic perspective
with a health focus: special focus on

“procedural instructions and … informed
choice”.

(c) Book aimed at “applied researchers”.
6. Handbook of research on educational

communications and technology116

Context and standpoint: 
(a) Author: Professor James Hartley is a

psychologist whose work has included a
focus on textbook design.

(b) Instructional with a general focus: aims to
“summarize the literature and explore research
methods and models”.

(c) Book aimed at “academic researchers”.

Content analysis of six texts
Table 19 shows the six texts and what they say
about the following aspects of information design.

Words
Words (mentioned by 4/6 texts)
Use easy to understand, everyday language and
short familiar words. Aim for one or two syllables
and concrete words rather than abstractions. One
text suggests using ‘it’ sometimes, rather than
repeating the name of the medicine every time.

Jargon (4)
Minimise jargon and provide an explanation where
it is used (either where it occurs or as a glossary).

Tone (2)
Use a conversational voice, with ‘we’ and ‘you’,
rather than the name of the organisation and ‘the
patient’.

Voice (4)
Use the active voice in most cases and the
imperative voice for instructions. Do not use the
passive voice.

Results
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TABLE 18 Key texts nominated and analysed

Text Author Nominated by

Top tips for user-friendly patient information112 Dickinson D DD
http://www.pecmi.org (accessed 28 November 2005)

The plain English guide to writing medical information113

http://www.plainenglish.co.uk/medicalguide.html (accessed 28 November 2005) Plain English Campaign DD

Writing about medicines for people114 Sless D, Wiseman R DD

Dynamics in document design. Ch. 5: Seeing the text: the role of typography Schriver, KA PW, JH
and space115

Handbook of applied cognition. Ch. 23: Designing healthcare advice for the public20 Wright P PW

Handbook of research on educational communications and technology. Hartley J JH
Ch. 34: Designing instructional and informational text116
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Positive phrasing (2)
Put instructions in a positive way – unless telling
people not to do something.

Sentence length (4)
Use short sentences averaging 15–20 words. Use
simple grammar – one item of information per
sentence is best (do not go above three items of
information per sentence). Use short sentences to
emphasise a point.

Type
Typeface (2)
Use conventional, familiar typefaces; bold fonts
are most legible.

Serif or sans serif (2)
There is some support for the use of sans serif
(e.g. Arial, Helvetica, Gill Sans) for headings and
serif (e.g. Times, Palatino, Baskerville) for
continuous text. However, there is no consensus
on this.

Type size (3)
Use 12–14 point to maximise legibility; that is
particularly useful for older readers.

Colour (3)
Colour can attract readers to the text, but use it
sparingly. Black type on white or yellow 
maximises readability. Do not use red text alone 
to attract attention, as it appears grey to some
readers.

Lines
Line length (2)
Long lines make reading harder, but too short a
line also slows reading. Aim for 40–70 characters
(8–12 words).

Line spacing (2)
Paragraph spaces are useful to separate
components of the text, making short paragraphs
which are easier to read. The space between lines
needs attention too (also called leading).

Justification (3)
Text which is justified (spacing between words
adjusted so that the lines end evenly at the right
margin) may hinder ease of reading and can make
a document look less approachable. Left
justification is preferred (also called ranged left or
ragged right).

Word wrapping (1)
Do not wrap words around a graphic or print over
a graphic.

Layout
Organisation (3)
Document structure is important in helping
readers find information. Following the sequence
‘before, during and after’ can be helpful.

Page breaks (1)
If possible, do not let page or column breaks split
up discrete sections.

White space (4)
Text clarity is improved by including plenty of
white space on the page (ideally taking up 50% of
the page).

Table of contents (1)
This is useful for long leaflets.

Headings (3)
Short, concrete headings help accessibility, with
clear different levels of headings helping
emphasis. Keep on a single line. Question
headings may not be useful.

Numbered lists (2)
Can be useful for a sequence of section headings
or for a list of instructions.

Bullet points (5)
These help to organise text, by breaking it up into
a list of steps or points. Use instead of a numbered
list when the points are of equal value and not
sequential.

Emphasis (5)
Bold text is effective for emphasis; capital letters
make reading harder (although capitals in
headings may be satisfactory). Section headings in
reverse type stand out, at some cost in legibility.
Italics and underlining are thought to make
reading harder.

Pictures and graphics (3)
Use with care. Have a clear idea of why the
illustration is there. Pictures or diagrams may
enhance procedural instructions, but their effect is
not clear when simply added to text. ‘Visual
tokens’ can break up text and may make
documents look less daunting. Do not use
unfamiliar symbols. Childish illustrations may be
patronising.

Attitude and meaning (4)
A relaxed and positive writing style can be useful;
put yourself in the reader’s position and be
straightforward. Be practical and specific and say
why something is important or should be done.
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Workshop two
Participants
Invitations were sent to the same individuals and
organisations that had attended the previous
workshop. Of the nine consumers who attended
the previous workshop, only one was unable to
attend Workshop two. While the same national
patient organisations from workshop one were
represented in the second workshop, in two cases
it was by a different individual. All collaborators
who attended the first workshop also attended the
second workshop, apart from one organisation
which sent an alternate. In this section, the
commonly occurring responses in each of the four
activities are presented.

Expectations of review findings
The primary purpose of this activity was to
identify participants’ expectations of the outcomes
of the review. They outlined a varied set of wishes
and expectations. They spoke about wanting
evidence:

● supporting the importance of the presentation
and packaging of the information leaflet, e.g. to
warn against small type print

● on how to make the information simpler, e.g.
for risk of side-effects

● to show the importance of focusing more on the
positive aspects of information rather than the
negative aspects.

Related to this was a hope that the research would
provide some principles to ensure good quality.
They also hoped that there would be evidence to
indicate how information could be made more
specific to the individual user, for example, the
need for personalisation of the information to the
individual, and how it related to their illness,
rather than the various diseases for which the
medicine can be used. Related to this was the
hope that information could be based on the
experiences of people taking the medicine. 

Responses also indicated expectations about a
broader set of issues. Some proposed that the
motivation underlying the development of leaflets
by pharmaceutical companies was primarily as a
legal defence, and anticipated findings on this. In
turn, it was hoped that the review would then act
as guidance to impact on future information
development by industry. In addition, participants
hoped that there would be research on other
sources of information, not just written
information, with some of the attendees stating a
need to research how NHS Direct and the

Medicines Guides deal with medicines
information. Finally, attendees spoke about the
need for the information to mention alternative
treatments to medicines, and they hoped the
research would address this.

Response to the role and value review
findings
Following a 15-minute presentation outlining the
outcomes of the role and value review,
participants’ responses focused largely on their
own views on the role and value of medicines
leaflets, rather than an evaluation of the review
findings. Participants indicated that they see the
role of the leaflet as being to provide
understandable information. Added to this, they
see the information as being empowering, given
that health can be jeopardised if medicines users
are not well informed. It was suggested that the
content of leaflets would be valued if they
contained information based on the experience of
other medicine users. Furthermore, there was a
need for balanced informing of the side-effects.
Some questioned why patients should have to
develop expert medicines knowledge (from the
information) in the first place, as they feel they
should be given this knowledge from their GP or
consultant. 

The attendees spoke of large gaps between users’
and professionals’ wants and needs from written
medicines information. Allied to this were the
differences between personal and generic
information, with the users wanting individual,
personalised information, given the very different
contexts in which particular medicines are
prescribed. Some stakeholders were surprised that
the research had not focused on what patients do
not value, such as the use of overly technical
language or small print. 

The scope of the discussion was not confined to
the leaflet per se. Attendees talked about the wider
context of medicines information, for example,
the relationship between written and spoken
information and the role of the pharmacist in
giving medicines information. They again cast
doubt on the role of pharmaceutical companies
and the conflict of interests that may exist. They
suggested that an independent body should write
the leaflets and that contact details of patient
organisations should accompany leaflets.

Overall, rather than a detailed evaluation of the
role and value findings, these discussions provide
information on role and value issues that should
be addressed by future research.
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Response to the effectiveness review
findings
There was a general consensus that the
effectiveness review outcomes were disappointing.
Attendees were in agreement that the previous
research was generally of poor quality, with limited
results. They were surprised that there were so few
useful findings and that so many studies were
rejected from the review because they were not of
sufficient quality. There was a general consensus
that more research was needed and some spoke of
the possibility of using a study design other than
the RCT (to account for the context relating to
taking the medicine). Looking at the findings of
the role and value, and the effectiveness reviews in
tandem, some participants were surprised that
medicines information was found to be valued, yet
on the whole not found to be effective, and asked
why the information should be given at all under
these circumstances.

In response to trials measuring compliance as an
outcome, some respondents queried this
approach. Also, the experiences of medicines users
were not always consistent with the review
findings. For example, when talking about one
trial which found that participants’ anxiety about
taking medicines increased after receiving written
information, they said (in contradiction to the
conclusions of the trial) that this was a good thing
and reflected appropriate concerns about using
medicines. This group also disagreed with the
evidence presented by providing personal
examples of information increasing their
knowledge of side-effects, when one trial found
that the opposite was the case. A general theme
which arose throughout the discussions was that
stakeholders did not apparently make the same
distinctions between written and spoken medicines
information as had been made in the trials.

The attendees spoke of the presentation of the
information as being of great importance to them.
They stated that if side-effect information was
presented in better ways, they might feel more
reassured about taking their medicines. They also
agreed with the results of the trials which favoured
side-effects risk being communicated numerically
rather than verbally. They favoured receiving
information on both long- and short-term side-
effects.

The discussions highlighted a failure of research
to address issues concerning personal and
individual information and the importance of this
when thinking about side-effects. Participants
explained that this is important because the

situation regarding medicines information
changes over time. For example, they argued that
there were significant differences between taking a
short-term course of a medicine and long-term
usage, but that this was not covered by information
leaflets. Also, longer term usage increases the
chances of taking multiple medicines, which, in
turn, presents new concerns not covered by
existing leaflets. Some participants suggested that
personalised information might overcome some of
these problems and that there was an urgent need
for research to investigate these ideas further. 

Views about what should happen now
This activity provided respondents with an
opportunity to recommend priorities for future
research and to make other general
recommendations. As can be seen, this process
had already begun in the discussions earlier in the
day. Attendees’ responses outlined the need for
improving the standards and increasing the scope
of research and suggested that future research
might also adopt non-RCT study designs. In
addition, they made suggestions about practical
changes which could be made to the information.
It was hoped that the design and considered
format of the leaflet interventions in the future
could be consistent and simple and considered
that research was needed to achieve this. Some
considered whether a tool could be developed for
assessing the quality of the interventions in future
studies. Some attendees felt that understanding,
rather than knowledge, was a crucial outcome on
which to focus research. It was also noted that our
review had not incorporated non-English
language research, and it was felt it was important
to have this in a future review. 

The attendees hoped that future research would
have greater scope and gave many examples. In
particular they suggested further research was
needed on:

● the social context in relation to information
● the content of risk information presentation
● the timing of information provision
● the Internet as a source of medicines

information
● the role of doctor and pharmacist in delivery of

medicines information.

Many practical considerations and concerns about
written medicines information were expressed by
the attendees, highlighting:

● the need for condition-specific and personalised
information
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● the importance of recognising that informing
about medicines is a two-way process

● that information about side-effects should be
fed back to manufacturers

● that written information in its present state was
not enough

● the need for up-to-date information
● the need for distinct information for particular

ethnic groups.

In addition, participants were given four open
questions about the workshop. In response to a
question on which aspects of the workshop they
most enjoyed, participants’ responses included
hearing about the findings, the opportunities to
exchange ideas and discussing the findings with

peers, feeling valued, hearing the views of the
other stakeholders and the general atmosphere.
Responses to the second question, asking which
aspects of the workshop they least enjoyed,
included travelling time and some disappointment
with the research studies reviewed (most
individuals left this blank). There was only one
response to a question asking how the workshop
could be improved – knowing who was on the
other tables. Finally, in response to the question
inviting any further comments, participants
generally reinforced the very positive views they
had about the workshop and the potential that it
had for breaking down barriers between
professionals and users.

Results

66



The discussion is presented from the
perspective of the four strands of the review:

● role and value review
● effectiveness review
● information design key informants review
● stakeholder workshops.

These analyses are then synthesised in the final
part of the discussion:

● synthesis of findings.

Role and value of written
medicines information
Overview of main findings
The role and value strand of the systematic 
review looked at research on how patients and
professionals value written patient information 
on medicines and the role that they feel it 
plays in medicines use. The research showed that
patients valued written information which was
tailored to their circumstances and which set
information within the context of the illness that
the medicine was being used to treat. Most
patients wanted to know about any adverse 
effects that could arise from taking a medicine.
Patients used written information in a variety of
ways. It could be used to help decision-making,
both with initial decisions about whether to take 
a medicine or not and (once taking a medicine)
with ongoing decisions about the management of
medicines, interpreting symptoms and whether
medical advice was needed. Patients did not want
written information to be a substitute for spoken
information from their doctor. While not 
everyone wanted written information, those who
did wanted sufficient detail to meet their need.
Health professionals generally thought that
written information for patients should be brief
and simple. The main uses of written 
information, from a professional perspective,
appeared to be to increase compliance, to save
time in the consultation and to provide 
evidence of information giving should there
subsequently be a legal dispute with a 
patient.

Context and limitations of the studies
The researchers of the studies included in the role
and value strand of our review had different ways
of seeing and understanding patients and their
need for written information. In her critique of
research into the use of written information for
patients, Dixon-Woods identified two distinct
discourses:117 “the ‘patient education’ discourse,
characterised by its interest in outcomes that have
been defined as useful from a biomedical
perspective, and the ‘patient empowerment’
discourse”. The two discourses expose different
motivations underlying the provisions of written
information for patients. Within the ‘patient
education’ discourse, information is seen as a way
of compensating for patient inadequacies such as
poor memory and limited understanding. It also
relates to changing patient knowledge, attitudes
and behaviour in line with a professional agenda,
including compliance with treatment. The eight
studies grouped under the heading: ‘The
uninformed patient and certainty of medical
knowledge’ had elements of a patient education
discourse. On the other hand, writers of the
seven studies grouped under ‘The informed,
involved patient – professionals do not have all
the answers’ used largely a patient empowerment
discourse, viewing information as an entitlement,
necessary for patients to make informed choices
about treatment. The remaining 12 studies which
were carried out in response to ‘policy initiatives’
were mixed in terms of the discourse they
followed.

The research arose from the context of the 
way the researcher understood the world to be.
This shaped their research objectives and
aspirations about how the research might impact
on practice. For example, Dodds and King 
started their paper by talking of the role of the
pharmacist in improving compliance.67 A need 
to improve compliance and the role of
information in achieving it are taken to be self-
evident. This is in contrast to Coulter and
colleagues’ opening remarks concerning the
desirability of incorporating patient 
preferences into clinical decisions and the role of
written information in assisting shared decision-
making.71
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Research context
Twelve of the 27 studies were surveys. For many it
was unclear whether a content setting phase had
been included to develop the questionnaire.
Rather, the questions reflected the concerns and
priorities of the researcher. However, qualitative
research should allow participants to set the
agenda to some extent and talk about what is
important to them. Some of the differences in the
study findings can be explained as a consequence
of the method. For example, written information
being secondary to spoken emerged strongly in
qualitative studies but less so in quantitative
surveys. In Dodds and King’s study about short-
term antibiotic use, the questionnaire comprised
seven questions, the last of which asked if research
participants would rather be told about their
medicine instead of being given a leaflet.67 They
could choose between ‘yes’, ‘no’ and ‘don’t know’.
About 33% said they preferred to be told, 54%
said a leaflet and 13% were unsure. This question
came after participants had already said how
interesting and useful they found the leaflets and,
in order to be consistent, may have selected the
leaflet option. In contrast, the participants in
Raynor and colleagues’ focus group, which was set
up to consider written information, only talked
about written information when prompted by the
researcher.76 There was also evidence that how
participants anticipated they would use and value
written information in hypothetical studies was
different from what happened when faced with an
actual experience. Six studies were both
quantitative and hypothetical. Here the findings
were both idealised and simplistic. For example, in
Mottram and Reed’s study, where people were
stopped at random in a shopping centre and
shown a medicines leaflet, only 6% of patients
thought that the provision of information on side-
effects would worry them.69 Apart from not
knowing if they would still feel the same way when
actually prescribed a particular medicine for a
specific illness, we also do not know what they
meant by ‘worry’. Here, worry was a researcher-
defined concept. As one of Koo and colleagues’
respondents showed, worry about a drug may
come from a prior bad experience and act as a
driver for the person to read up about a
medicine.60 Thus the context of the research
influenced the findings.

Structured interviews using closed or precoded
questions give limited opportunity for patients to
introduce spontaneously responses that extended
beyond the researchers’ a priori ideas and
expectations. Vander Stichele and colleagues had a
precoded question in their survey about people’s

motives for reading a medicine leaflet.65 There
were four predefined motives, one of which was ‘to
be able to comply with therapy’. The respondents
had no chance either to give a reason not included
in the researchers’ defined set or to explain what
they meant by ‘comply with therapy’. This
contrasts with a qualitative study where the
questions are open and the researcher can follow-
up on leads given by the respondent and explore
topics that were not anticipated. For example, Koo
and colleagues found that focus group members
who were carers were more likely to read both
their own WMI and those of the people for whom
they cared.60 This had not been anticipated prior
to the study.

In some studies, participants were selected who
did not have the illness in question and/or were
not taking a medicine that related to the written
information being investigated. These studies do
not offer the same insight into the outcomes of
receiving medicines information as those that
recruited patients who were actually taking the
medicines studied; people may respond differently
to real and hypothetical situations. This debate
about ‘hypothetical’ studies, and the issue of
actual versus potential patients as participants,
also relates to the effectiveness strand of the
review. It is highly relevant where information
needs arise from the particular circumstances and
experiences of an illness and its treatment. For
example, in Grime and Pollock’s study, many
patients who had taken antidepressants for a few
months had information needs in relation to
stopping and continuing to take antidepressants.72

Uncertainties arose as a result of their experience
of taking antidepressants which were not
envisaged before they started to take them. These
questions and concerns would not have been
anticipated by someone who did not have
depression or who had not taken antidepressants. 

This is not to say that there is no place for
hypothetical studies. They can, for example, make
a contribution to the research base when the
context particularly relates to receiving a newly
prescribed medicine. Many people who are not at
present categorised as ‘patients’ will have in the
past been (or in the future be) prescribed
medicines; the term ‘patient’ is not a static
concept over time. The ‘general public’ routinely
use medicines (bought OTC, as well as
prescribed), so there is also a need to recruit them
to such studies. However, researchers need
carefully to consider and justify their selection of
participants. This appeared not to be the case in
many of the studies included in this review.
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Although it is arguable that ‘patients’ cannot be
considered distinct from the general public, in
order to gain particular insight into WMI for
patients on long-term therapy, people taking the
relevant medicines have to be included.

Significance of the findings and their
relation to the wider literature
Patient and professional perspectives of the value
of written medicines information
The studies found that most patients read the
leaflet which accompanied a prescribed 
medicine, at least on the first occasion that a
medicine was used,57,60–63,65 and that 
professionals underestimated the level of patients’
readership.69 At a very practical level, patients
reported finding information leaflets difficult to
read and understand, for several reasons,
including the language used and issues such as
small print size. Many patients regarded the
doctor as their most important source of
information,50,118 although doubts were expressed
about the feasibility of relying on doctors to
answer queries about medicines outside of the
consultation.51,118 Some patients mentioned that
to ask directly for an information leaflet or to refer
to this during medical consultations could be
interpreted as challenging professional expertise
and authority, signifying a lack of trust in their
doctor.50

The few studies which looked at the value that
professionals place on the routine giving of WMI
suggested that doctors do not often provide
written information.66 Professionals’
acknowledgement of the positive functions of
written information were often outweighed by
concerns about the possible negative impact of
written information on patients, in particular that
it might discourage patients from taking a
medicine.64,74 Doctors rarely encouraged patients
to read patient information leaflets.55,64

Professional ambivalence towards patient
information is also evident in the wider literature
on patient information.119,120 For example,
Bertholet and colleagues, in a survey of French
rheumatologists, reported that less than one-third
regularly advised patients to read the leaflet that
came with their medicines.119

How much information should be included in a
medicines leaflet?
A feature of several studies was many patients’
desire for more rather than less information when
given a choice.53,62,77 Some researchers, having
found that some patients wanted detailed
information, appeared to question their own

findings on this point and concluded that a
concise leaflet might be valued more by the
majority of patients than a longer detailed
one.61,77 Similarly, those studies which included a
professional perspective showed that doctors and
pharmacists were concerned not to overload the
patient with too much information. They regarded
short and simple leaflets as more
‘appropriate’.52,74 Outside the current review, in a
study of nurses’ roles in educating patients about
medicines, Latter and colleagues found that
nurses across several clinical areas in primary and
secondary care considered that their patients did
not want much information about medicines and
that only a minority had unmet information
needs.121 It appears that professionals might
underestimate how much information patients
may want, and also their ability to understand
written information.52,69

What information should be included in a
medicine leaflet?
The role and value studies showed that patients
wanted information on many aspects of their
medicines and how to take them. When asked
what information it was necessary to have, or 
what they would like to be included in leaflets,
patients placed particular emphasis on the
potentially adverse effects of a
medicine.49,53,55–58,60,62,65,67,69–71,74–76 This was in
spite of the fact that such information could cause
anxiety.50,60,67,69,70 However, in a systematic review
of research that investigated patient/professional
communication, Cox and colleagues found that
many patients were reluctant to question their
doctor about medicines and particularly to ask
about side-effects.122 This highlights the
importance of patient access to good-quality
written information as a back-up.

For their part, health professionals, in the small
number of studies in the role and value strand in
which they were involved, rated the importance of
including information on side-effects much lower
than patients.56,64,69 They favoured the partial and
selective disclosure of side-effects in written
information,59 for example, it might be unsuitable
to tell patients with a mental illness, or a terminal
condition.69 Similar results have been found in
studies outside the current review in relation to
spoken information.122,123

This contrasts with the study of written
information about chemotherapy, which found
that patients particularly valued being given
precise information about side-effects, how to
decide if a side-effect was serious and details of
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whom to contact if it seemed that it was. It is
worth noting, unusually in the studies reviewed,
that the chemotherapy leaflet for this study was
developed in conjunction with patients who had
cancer.68 Overall, the research within and external
to the role and value strand highlights the
distance between patients and health professionals
concerning the provision of WMI and the need to
involve patients in the development of such
materials.

Patients in several studies said that they wanted
written information about medicines to be set in
the context of their illness and to make reference
to alternative treatment, including alternative
medicines.71,74,75 Giving written information about
the condition in addition to the medicine
reassures patients that they have been prescribed
the right medicine and enables them to
understand the doctor’s rationale for this choice.74

In Cedraschi and colleagues’ study, patients
prescribed antidepressants to treat chronic pain
had a leaflet which did not mention pain (not a
licensed indication).70 Some patients assumed the
doctor thought they had a mental illness and that
their pain was regarded as psychological rather
then physical (even though their doctor told them
otherwise). This illustrates how patients can be
active interpreters rather then passive recipients of
information.117 As a result of finding that patients
wanted condition-based information, Nair and
colleagues modified information sheets they had
previously developed to include some information
on the condition the medicine was to treat.74

Incorporating patients’ experiential knowledge in
written information
Some focus group members in Raynor and
colleagues’ study mentioned how they had learned
what worked and what did not work for them from
their long experience of asthma and its
treatment.76 Their experiential knowledge was
sometimes at odds with official information.
Grime and Pollock also explored the issue of
experience versus information.72 Their study
showed that patient experiences of taking
antidepressants did not relate to much of the
content of an antidepressant leaflet. In turn, the
leaflet did not reflect many of the issues and
concerns about antidepressants that patients had
experienced. Respondents valued hearing directly
about other people’s experiences of depression
and its treatment. 

Jazieh and Brown’s study of information about
chemotherapy was the only one in the review to
use written information which incorporated

patients’ experiential knowledge.68 Two studies,
not included in the current review because
medicines were not their primary focus, shed
further light on this topic. One was a focus group
study where patients with breast cancer did not
feel that the information conveyed their
experience of receiving chemotherapy. This
included incomplete information on side-effects
rated as important by the patients, such as mouth
ulcers, loss of taste and smell or stomach pains.124

The other non-review paper demonstrated how
useful patients found a patient guidebook on
irritable bowel syndrome based on patients’
experience of living with the condition.

Independence, accuracy and reliability of written
information
Accurate and reliable information was valued by
both professionals and patients but the poor
quality of much of the available material was a
cause for concern. Coulter and colleagues found
inaccuracies and shortcomings in many of the
leaflets studied.71 Buchbinder and colleagues’
analysis of the content of documents for patients
about medicines to treat arthritis showed that
many had not been updated to incorporate new
information.66 External to the current review, a
study by Ford and colleagues found that doctors
considered much of the written information
relevant to patient choice to be poor.125

Herxheimer examined leaflets for NSAIDs written
by pharmaceutical companies.73 Apart from a lack
of consistency across leaflets in what information
was provided, he also found what he considered to
be serious shortcomings in their content. 

In two of the studies in the role and value
strand,71,76 some patients queried the
independence of leaflets in medicine packages
written by pharmaceutical companies. Grime and
Pollock raised a similar concern about an
antidepressant leaflet written by a self-help
organisation that received funding to produce it
from a pharmaceutical company which
manufactures antidepressants.72 Some patients
perceived that leaflets produced by
pharmaceutical companies were oriented primarily
to satisfy legal and regulatory requirements with
the aim of protecting the companies from medico-
legal actions (although the manufacturers have to
comply with detailed European regulations and
receive approval for the leaflet from the MCA).76

Despite such controls, NSAID package inserts in
1998–9, according to Herxheimer, did not reliably
inform patients about the benefit and risk of
NSAIDs. Even if patients’ fears of the influence of
commerce on the content of medicine leaflets are
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without foundation, patients’ trust in the
information is potentially undermined by such
perceptions of bias. 

The use of written medicines information in
decision-making
Patients used written information for a variety of
purposes, including to help decide whether or not
to take a medicine, to learn about and/or manage
their illness and medicines, to check information
from professionals, to prepare for consultations
and to be able to explain to others the nature of
their illness and its treatment.71,75 However, not all
patients made use of written material on
medicines and some left it up to their doctor to
tell them as much or as little as it was judged
necessary for them to know.50,60 They preferred a
more traditional relationship with their doctor and
perceived a tension and potential conflict between
demonstrating confidence in professional
expertise and authority and taking on the role of
informed and active patient.

Similarly, the evidence suggests that patients
adopt a range of positions in relation to shared
decision-making. A previous systematic review of
information provision to patients with cancer (and
not specifically information about medicines)
suggests that caution is needed before making
general assumptions about which groups of
patients would or would not like to receive
information and take an active part in making
decisions about treatment. That review found that
patients with cancer at an early stage of the
disease and those with advanced disease wanted
more information than they had been given.126

Patient preferences for involvement in treatment
decisions and the role of written information in
decision-making were not explored in depth in
any of the studies in the role and value strand of
the current review. However, a number of studies
did give an indication of the range and diversity
of patients’ preferences for involvement.60,70,74–76

Some patients preferred no involvement. Others
indicated that their information needs changed
over time and depended on the nature and stage
of the illness and factors such as whether they
were the patient, parent or carer. These findings
are echoed in the wider literature.120,126–129 The
nature of patient preferences for information and
shared decision-making is an important topic for
future research.

One of the concerns raised by health professionals
in the studies was that WMI might reduce
compliance with treatment. This is relevant to

Donovan and Blake’s argument6 that non-
compliance can be viewed: 

● positively, as a reasoned decision by a patient,
or

● negatively, as deviance on the part of the
patient.

Thus, written information might be seen as
facilitating either reasoned decision-making or
deviant non-compliance. The main use of WMI
reported by professionals in the role and value
studies was to educate patients in order to increase
compliance rather than promoting patient choice.
However, professionals’ desire to educate patients
about their medicines appeared inconsistent.
Patients prescribed steroids in Raynor and
colleagues’ study76 reported difficulty in obtaining
spoken information from health professionals
about the nature of their medicine (for example,
whether it was a steroid), even if they asked
directly. Similar findings were described in two
studies outside the review, one of which involved
patients prescribed steroids for asthma and the
other patients with mental health problems
prescribed antipsychotics.123,130

Professional attitudes towards OTC and prescribed
medicines appeared to be different. Written
information was less likely to be read by patients
for OTCs than for prescribed medicines.49,61,65

Indeed, some OTC products such as laxatives were
not viewed by some patients as medicines at all,61

or as wholly benign,51 and these findings reflect
those in the wider literature,131,132 together with
concern that patients are not sufficiently well
informed about risks of OTC medicines.131

Professional views about the desirability of
educating patients about the use and possible risks
associated with OTC medicines (information
which patients themselves do not feel they need)
are held in parallel with a widespread professional
reluctance to provide patients with the
information about prescribed medicines such as
steroids or antipsychotics which they want to
receive. 

It was not clear in Raynor and colleagues’ paper if
patients wanted to find out whether or not their
medicine was a steroid in order to decide whether
or not to take it.76 However, patients with asthma
in a study external to the review had a similar
experience to that reported by Raynor and
colleagues’ respondents in finding it difficult to
obtain information about whether their prescribed
medicine was a steroid.130 The patients said that
they would prefer not to take steroids but felt they
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had no choice because of the severity of their
asthma. Many had experienced severe side-effects
which they had not been informed about in
advance. Side-effects were also something patients
felt they had to put up with in order to receive the
benefit of the medicine. Findings from studies in
the role and value strand which involved patients
who had direct experience of the medicine and
condition suggested that even if patients used
written information to decide whether or not to
take a medicine, it tended to be only one factor
amongst several that patients evaluated.70,75

Professionals, in contrast, appeared to have a
simpler view of patient decision-making where
learning about the nature of a medicine or
possible side-effects might, on that basis alone,
lead to patients ceasing to take a medicine.64,74

The findings of the role and value strand of the
review indicate that professional concerns about
written information on side-effects leading to non-
compliance are not well founded.

Some professionals were interested in providing
written information to support patient choice or at
least some involvement in treatment decisions.73–75

Herxheimer wanted written information on
NSAIDs to be improved so that patients could
personally assess if the drug was the right choice
for them.73 Some of the staff interviewed in a
psychiatric hospital in Pollock and colleagues’
study acknowledged that patients need good
information to make informed choices, but again
there was ambivalence and inconsistency.75

However, the existence of good-quality written
information is insufficient on its own to enable
patients to make choices, if they are unable to
access it. Health professionals have an important
role in facilitating patient access to information
and in encouraging its use. However, as
mentioned earlier, not all professionals put this
into practice. In one study, despite favourable
opinions on written information, only one-fifth of
staff said they would use the information with
patients.52

The roles of written information and spoken
information
Two very different studies within the review, a
controlled trial and a focus group study, gave
insight into how lay people viewed written and
oral information.57,76 Both showed that patients
did not categorise information as spoken or
written, but considered the source to be the most
salient factor influencing their appraisal. Patients
wanted to receive medicines information from
their doctor rather than other sources. Patient
information leaflets were not considered to be an

acceptable substitute for spoken information and
discussion. This point was echoed by a number of
other studies included in the review,50,60,70,75 and
also the wider literature.133 However, written
information was felt to have a valuable role in
increasing patients’ understanding of their
medicines, and reinforcing what the doctor had
said. It could also be retained to be read at leisure
and re-consulted if a need arose.60,63

Within a wider ambivalence to WMI for patients,
some professionals acknowledged the potential
advantage that it could bring in saving time in the
consultation.74,75 Other research has shown that
patients are very conscious of time pressures in the
consultation and that this inhibits their discussion
of concerns, including treatment.134 There are
clear tensions between how patients and doctors
see the role of written information in relation to
spoken information.64,74

On the issue of discrepancy between spoken and
written information, Vander Stichele and
colleagues found that only 2% of patients said they
would follow instructions in a leaflet, rather then
what they had been told by their doctor in the
event of conflict between these different sources of
information.65 The older patients in Bandesha’s
study said that they would go back to the doctor to
ask for reassurance and clarification.55 These
findings were the result of ‘hypothetical’ studies
and may therefore reflect what people would do in
theory rather than practice. Further research is
needed into the ways in which disagreement
between different sources of information impacts
on patients and how they use their medicines.

Effectiveness of written medicines
information
Overview of main findings
This strand of the review evaluated the
effectiveness of written medicines information in
terms of knowledge, attitudes and behaviour. 

The effect of written medicines information on
knowledge
The effect of providing written information about
medicines did not increase participants’
knowledge about medicines, in the majority of
trials included in the review. This was based on
synthesising 18 trials of varying quality and
heterogeneous interventions, of which six
statistically significant results favoured written
information increasing knowledge.78,80,87,88,91,94

The evidence is therefore equivocal and at best 
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the WMI tested in these studies could be said to
have a marginal positive effect. The effect may
depend on a number of factors, such as the 
nature of the content, layout and delivery 
method of the leaflet. This is not to say that no
WMI can improve knowledge, only that it was not
shown to be improved by many of the
interventions tested in the eligible studies. Overall,
it is very disappointing that the eligible trials can
tell us so little about the most basic function of
WMI: to improve patients’ knowledge of their
medicines.

The only aspect of knowledge for which the
identified trials could provide strong evidence was
how best to express the likelihood of side-effects,
with consistent evidence that the way in which risk
descriptor information is portrayed, that is,
numerically or textually, has important effects on
knowledge about side-effects.105–111 Delivering risk
information in a numerical rather than textual
form was found to lead to a more accurate
estimation of the probability and likelihood of a
side-effect occurring and the risk to health of the
side-effects. The findings do not support the use
of textual descriptors alone, as this leads to an
overestimation of the probability and likelihood of
the risk of side-effects.105,108,109,111 All but one of
these studies had participants who were potential
rather than actual medicine takers.

The effect of written medicines information on
attitudes
The evidence is uncertain as to whether written
information can have an effect on treatment-
related attitudes. There are two possible
explanations. First, attitudes are difficult to
quantify, and difficult to compare if not
quantified.135 Second, and perhaps more
importantly, there was considerable heterogeneity
in the facets of attitude measured and the
outcome measures used.

The trials comparing a set of risk descriptors (very
common, common, rare and so on)35,105–111 used
consistent interventions and outcome measures.
They found that participants reported having
greater satisfaction with the
information,105,108,109,111 and greater intention to
comply with the medicine instructions, when they
receive numerical risk information.105,108,109,111

When individuals received risk information as
textual descriptors, they overestimated the
perceived risk to health from a side-effect105,109,111

and judged the anticipated severity of the side-
effect to be greater (than when given numerical
information).105,108,109

The effect of written medicines information on
behaviour
Measurement of adherence to treatment
instructions was the most common behavioural
outcome (measured in four trials).34,78,84,85 There
was some difference in findings between trials, but
overall the results did not show that giving WMI
would increase the medicine users’ adherence to
treatment instructions. Whether the lack of a
positive effect on compliance (or indeed a
negative effect) is disappointing depends on
whether an informed decision not to take a
medicine is seen as a desirable outcome. In the
current climate of partnership in medicine taking
(or concordance), where informed decisions not to
take a medicine are accepted as the patient’s right,
then the use of adherence as a primary outcome
measure in leaflet research needs to be re-
considered.

Three trials measured the effect of written
medicines information on patients’ reports of side-
effects.82,85,98 The hypothesis being tested was that
the potential side-effects of medicines may be
suggested to the individuals by the information
they receive, that is, that they will think they have
the side-effects (when they do not) as a result of
reading such information.85 Only one of the three
trials found a statistically significant difference
favouring an increase in side-effect reporting in
those receiving the information.85 The difference
was small and the authors concluded that it was due
to an increase in correct attribution of symptoms as
side-effects. Hence there is no evidence that
patients report more side-effects when given full
information about possible side-effects.

Context and limitations of trials
Reporting of methods used in the trials was poor,
as was reporting of whether or not the results were
statistically significant. This suggests the need to
be circumspect, as it is possible that the conduct of
the methods used in some of these trials may have
had limitations. Some of the issues relating to trial
quality are those commonly reported in systematic
reviews, whereas others are more specific to this
review.

It was hoped to explore the role of theory as part
of this study, but only a minority of papers cited
any theory base and, in those that did, there was
insufficient detail to allow development of this
theme.

Methods
Many of the trials were conducted in ways that
would not meet today’s standards. Forty-three

Health Technology Assessment 2007; Vol. 11: No. 5

73

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.



trials described as using random allocation were
included in our analysis, but only 28 reported how
randomisation was undertaken. Two trials were
considered to have conducted randomisation in a
way that would not prevent bias,86 and the
remaining 26 did so adequately. It was possible to
confirm whether concealment of allocation was
conducted in nearly half of the trials. Where this
was confirmed, concealment was judged to be
adequate in only one trial.87 Poor allocation of
concealment in a trial is the factor most associated
with bias, because it yields exaggerated treatment
effects.136 This suggests that the results of these
trials in particular may be misleading, probably in
the direction of exaggerating the effect of the
intervention.

In studies of information provision (in general), it
is difficult to blind the provider and impossible to
blind the participant to the intervention he or she
receives. Hence usually only the outcome assessor
can be blinded. Twenty-three trials reported how
blinding of the outcome assessor was conducted,
and only 11 were judged to have done this
adequately.34,78,80,81,84,86,89,90,93,99,103 This raises the
concern that many of the trials were prone to
detection bias, where it was possible that the
outcome recorded by the assessor may have been
influenced by knowledge of which intervention
participants received. 

Overall, only eight of the 43 trials reported how
all aspects of the methods were carried
out.34,84,86,90,93,103,105,110 Assessment of the quality
of the trials was made on the basis of reporting in
the published articles, and further information
provided in reply to requests to the authors. It is
possible that although trials have reported the
methods poorly (e.g. due to constraints of
publication space), the actual methods used may
have been adequate.

The trials comparing risk descriptors which
measured knowledge and attitude outcomes,
predominantly by Berry and colleagues, offer a
possible template for future research examining
the effectiveness of written medicines information.
These studies used standardised interventions and
outcome measures across several trials of written
medicines information. 

Participants in trials of written medicines
information
Several trials which met the inclusion criteria
enrolled participants from the general public (and
asked them to imagine a particular scenario),
rather than people currently taking relevant

medicines. This mirrors the situation discussed in
the role and value strand (see above), so the
results of these ‘hypothetical’ studies needed to be
interpreted in the light of the profile of the
participants. 

A further issue relating to recruitment to the trials
is the age and level of education of the
participants. Most medicines in the developed
world are taken by older people, but they were not
well represented in most of the trials, with some
including predominately young and middle-aged
people. The level of education, when reported,
was skewed towards higher levels of education
than in the general public as a whole. Some results
may have been attributable more to the
participants they enrolled than the interventions.
For example, Strydom and Hall93 found no
significant difference in knowledge of the
medicine between the groups in their trial of
written medicines information plus spoken
information versus spoken only. However, the
participants in this trial were people with learning
disabilities, and 40% in both arms of the trial had
little or no reading ability.93,96 Neither set of
findings can be generalised to the wider
population.

Nature of interventions and the context of
prevailing social trends and laws
Herbert and Bø argue that systematic reviews
should explicitly assess the quality of interventions
in trials.137 This was done, looking (where
available) at whether the interventions:

● provided information in the categories
suggested by the EU guideline

● had used good practice in their language and
layout

● were theory or evidence based. 

It was evident that there was great heterogeneity
between the components of the interventions.
Some included information covering all five
recommended EU information categories, but
most did not. Twenty-eight papers provided a full
or a partial copy of the information provided in
the intervention. The trial we included by Van
Haecht and colleagues was the only one to
compare the effectiveness of a new and a
traditionally designed information leaflet.99

Evaluation of the influence of information design
in WMI has not to date been a feature of research,
but needs to be so in the future. 

Second, there have been changes in the climate
regarding the type and content of WMI expected
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to be provided over time, which casts some doubt
on the validity of comparing interventions. In
particular, the EU8 and Australia138 have legislated
for specific information which should accompany
all WMI. These laws came into effect in 1999 for
the EU and nine of the 19 included trials
conducted in the EU were published before
then.34,78,79,85,87–89,99,103 No equivalent trials from
Australia met the inclusion criteria. The relevance
and transferability of the results of the studies
conducted before the late 1990s in guiding current
policy and practice are reduced because it is now
largely accepted that people taking medicines
should have access to all categories of information
and, as a minimum, those designated by the five
headings in EU patient information leaflets.
Hence trials of effectiveness which evaluate
interventions which do not include these five 
basic categories of information are largely
redundant.

Outcomes in trials of written medicines
information
None of the trials provided evidence of
researchers deriving outcome measures through
consultation with medicine users. Four trials
measured adherence as an outcome, a measure
which is more professional than patient centred.
Adherence is also very difficult to measure and
there is no gold standard. Those methods which
are thought to be most reliable, namely blood
levels and Medication Event Monitoring System
(MEMS), are the most difficult to undertake, and
difficult to use for patients on multiple therapy
(MEMS was used by Peveler and colleagues84 and
by Vander Stichele and colleagues34). Tablet count,
a method less favoured currently, was used by
Dodds78 (with interview) and Vesco and
colleagues85 (alone).

The use of adherence as an outcome highlights
the continuing contrast of perspectives of patients
and health professionals, health system funding
bodies, public health bodies and the
pharmaceutical industry. It also underlines the
importance of evaluating the significance of the
findings about effectiveness from these different
perspectives. The included trials highlight several
other examples of outcome measures which may
not be meaningful to medicine users, or relevant
to understanding the effectiveness of written
medicines information in actual use.

Length of follow-up
Length of follow-up in trials of medicines
information giving is important. The reviewers did
not set an inclusion criterion for this, although

this might be worthy of consideration in future
reviews. However, it is unclear what length of
follow-up would be adequate for determining the
long-term effectiveness of WMI for a knowledge,
attitude or behaviour outcome. It is probable that
there may be different time spans relevant to the
long-term development of the effectiveness of
written medicines information for knowledge,
attitudes and behaviour.

Length of follow-up was reported by the majority
of trials (35). The mean follow-up period was
1 month, ranging from immediate (same day) to
111 days. It is likely that a change in outcome at
the end of a same day trial may not be replicable
to a longer period of time. The relevance of trial
results from same day follow-up to people taking
medicines over the long term may then be
questionable.

Significance of the findings and
relationship to the wider literature
This is the first systematic review of trials
examining the effectiveness of WMI. Five previous
reviews in this area were identified, but none could
be described as systematic.21,22,26,32,33 The aims of
the reviews differed. Morris and Halperin looked
at the effects of information on ‘knowledge and
compliance’.21 Three reviews studied general
issues surrounding WMI:

● Koo and colleagues examined factors
influencing the use and impact of patient
information leaflets.32

● Buck covered written medicines information in
general.33

● Kenny and colleagues considered the usefulness
and importance of information for medicines
and conditions.22

Arthur also examined the use of information in
general, focusing on the context of chronic
diseases and information available.26

Hence four of the reviews did not share the same
aims as the effectiveness strand of our review.
However, in the fifth, Morris and Halperin
examined, as here, the effect of information on
knowledge and compliance (this was prior to the
term adherence coming into use). They concluded
that information alone will not aid compliance in
long-term therapy.21

Haynes and colleagues conducted a systematic
review of trials examining the effectiveness of
different interventions (including information) in
improving adherence to medicine instructions.
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They found that the interventions were ineffective
overall.2 The finding of the present review that
WMI on its own is unlikely to improve adherence
to medicine instructions is in line with these
previous findings.

Discussion of information design
key informants review
As described in Chapter 1, it was expected that
there might be a limited number of studies on
WMI which would address both information
design issues and meet the criteria for inclusion in
this review. Bearing in mind the need for practical
guidance to practitioners and policy makers, an
additional strand was included in the review to
compare the results of the medicines-focused
systematic review with the well-established wider
literature on information design that is relevant to
all written information. As expected, very few
studies included in the review addressed issues
relating to the design of WMI.

Within the resources available, it was not possible
to extend the review beyond the development of a
framework, using this small sample of texts
nominated by respected authorities. Inevitably,
given the small field, there were some self-
nominations.

The aim was to identify key principles which can
be applied at a practical level for people involved
in providing consumer medicines information.
However, some of the texts recommended by the
experts were written at a theoretical rather than
applied level and could not be included. As can be
seen from Chapter 3, some of those that were
included were still not particularly focused on
practice.

Information design is a complex discipline and
any attempt to distil best practice poses major
difficulties. A key tenet of the discipline is that
information design is much more than just a 
set of rules about how, for example, to write and
design a consumer leaflet.114 People with
information design expertise should be involved
before and during the process, and so should the
end-user of the information. In particular,
information design input when a problem is first
identified might suggest that (for example) a
consumer leaflet is not the appropriate solution.
However, information design experts would still
acknowledge the primacy of the eventual user in
judging fitness for purpose of medicines
information.

Some people who currently write information for
medicine users (such as those in pharmaceutical
industry regulatory or medicines information
departments and health managers or health
professionals) may not be the best people to write
consumer health information:

● Do they know what information people actually
want?

● Is their attitude to the information consistent
with the end-user’s?

● Do they know how to design and write effectively?

There is a strong argument for involving experts
in information design. However, people without
such expertise do find themselves involved in
WMI. This may be as commissioners, writers,
testers or providers of the information. Hence the
need to give them some ground rules, based on
the work of leaders in the field. 

Many of the points coming out of the review could
be regarded as common sense. However,
experience shows that these points are often not
applied in WMI. These include:

● Use short familiar words and short sentences.
● Use short headings which stand out.
● Use as large a type size as you can (within

confines of the space available).
● Do not fill the page with text; leave plenty of

white space.
● Use bullet points to organise lists (rather than

continuous text).

Other points are less obvious, for example:

● Use a conversational tone of voice, addressing
the reader as ‘you’.

● Use the active voice (‘Take this medicine …’
rather than ‘This medicine is to be taken …’).

● Use non-justified text (‘ragged right’).
● Use bold lower-case text for emphasis (words in

capitals or italics are hard to read).
● Pictures or graphics do not necessarily improve

a document.

Since this review was undertaken, two pieces of
governmental advice on the readability of written
medicines have been published for consultation:

● US Food and Drugs Administration (FDA):
Guidance on useful written consumer
medication information (CMI)139

● UK Medicines and Healthcare Products
Regulatory Agency (MHRA): Always read the
leaflet: getting the best information with every
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medicine.140 A guideline on the usability of the
patient information leaflet for medicinal
products.

The guidance in these publications is largely
consistent with the findings of this review, and is
likely to have originated from some of the same
research and expert opinion.

When interpreting this evidence, it needs to be
borne in mind that some of the recommendations
from the different key texts will actually be based
on the same original research. Most of the texts
are a combination of wisdom and experience, and
empirical evidence. A further issue is that a PIL is
both informational and instructional. The texts
examined made points which refer to one or the
other and not always both.

It is also worth noting that much of the guidance
gleaned from these texts is about layout and design,
rather than content. It is clear from Hartley’s work
that the way in which a designer uses space on the
page greatly affects ease of understanding and
retrieving of information.116 Also, Schriver notes
that the design of a document can influence a
person’s perception of it.115 Writers of WMI must
remember this – easy to understand text is worthless
if people cannot (or cannot be bothered) to find it.

It should be stressed that the guidance from this
part of the review needs to be considered in
context. Sless and Wiseman note that “no known
principles of good writing or design, nor any
readability scores or measures of reading age have
been found which can predict how successfully a
document will be used. Even if you are following
an international standard of patient information
which has been tested overseas, local consumers
may have a different understanding of words and
medicine use. That is why CMI [consumer
medicines information leaflets] need to be
tested”.114 Wright confirms that performance-
based criteria are needed, and that approaches
such as Readability Formulae take into account
only a few features of the language used.20 Leaflets
with poor readability index almost certainly
benefit from revision, but if the readability index is
good, they may still contain ambiguities or
misleading expressions. Also, Dickinson adds at
the end of his 10 tips on writing medicines
information: “Now ask the experts: patients”.112

Stakeholder workshops
The stakeholder workshops provided the
mechanism for achieving the involvement of the

medicines user and relevant health professional in
the review. In addition to addressing such factors
as the stakeholders’ right to know about research
of relevance to their interests, and the likely
benefits in terms of the research being more
valued and trusted, the inputs had positive
benefits on how the review was conducted and the
ways in which the findings were interpreted.

The first workshop contributed to the early stages
of the review by identifying examples of good and
bad features of medicines information, in addition
to a broad range of important factors concerning
how, when and where such information should be
made available. Several of the themes which arose
concerned the context in which medicines
information was given, for example, the
information complementing the consultation with
the prescriber. A common feature was the need for
relevant and practical information that patients
could use. It was clear throughout the workshop
that medicine users valued the concept of WMI
and viewed it as potentially empowering, allowing
them to make informed choices in addition to
giving them a sense of autonomy. However, there
was a substantial gap between this conceptual
value and the actual value of manufacturers’ PILs.

The workshop outputs made the core team more
conscious of the presentation, content and timing
of written information in interpreting the results
of both the effectiveness and the role and value
strands. More importantly, they were better able to
identify those areas that had been highlighted by
stakeholders as being important, but which the
review revealed to be under-researched. This was
important in highlighting further research
priorities from a more user-centred perspective.

The interaction within groups and during plenary
sessions was not only rich in content but also
involved all participants and appeared to provide
sufficient opportunities to express their opinions.
The activities were played out in a positive way,
indicating that participants were relaxed and
enjoyed the experience. Overall, these conclusions
indicate that we achieved our workshop objectives
of building a positive and trusting relationship
between the stakeholder groups and the research
team, and developing a shared understanding of
what the review involved.

Formal and informal feedback after the second
workshop showed that the workshop had 
provided an effective vehicle for identifying the
views of key stakeholders about the review, its
outcomes and related issues concerning written
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medicines information. In general, stakeholders’
expectations about research on medicines
information were only partially fulfilled. Indeed,
participants from all stakeholder groups expressed
surprise and disappointment at the paucity of
robust evidence of effectiveness of WMI. In
addition, stakeholders provided many relevant and
perceptive criticisms of the extant research,
particularly with respect to the issues investigated.
While the stakeholder input was used to good
effect to help clarify many aspects of the review,
there are two areas where this input was
particularly influential.

Highlighting users’ concerns
The workshops identified a set of issues that were
often neglected by those conducting the research.
In particular, the workshops identified the
following factors:

● The importance of personalised and disease-
specific medicines information.

● Perceived conflicts between the interests of
patients and the pharmaceutical companies
writing the leaflets.

● The need to address issues relevant to long-
term medicines users such as side-effects that
occur in the longer term and possible negative
interactions with other medicines, given the
increased likelihood that longer term users will
be taking several other medicines.

● The timing of information delivery and the
possibility that this will be available earlier
during the consultation process.

Clarifying review findings
In the second workshop, participants provided
interpretations of the findings that supplemented
and in some cases challenged their interpretation.
For example, workshop participants challenged:

● Whether compliance was a legitimate goal of
written medicine information.

● Whether increased anxiety following the
reading of possible side-effects is to be
interpreted as inappropriate.

Synthesis of the three reviews and
stakeholder input
This section brings together the four strands: the
role and value review, the effectiveness review, the
information design key informants review and the
stakeholder workshops and identify, from the
evidence of these sources, common themes and
areas of disagreement. 

Changes to the context in which
medicines are prescribed and taken
Over the period covered by the studies included in
this review (1972–2004), much changed in terms
of the amount and content of written patient
information routinely supplied about medicines,
and also the research questions and methods used
to investigate them. This poses significant
challenges in considering the robustness of the
evidence included in the review in relation to its
transferability across time and context. The
educated populations of the developed modern
world can now access multi-media information
about every topic. An effort of imagination is
required to envisage the very different
circumstances of the early 1970s, when patient
information was first beginning to make an
appearance on the research agenda. At that time,
when the earliest studies in this review were being
conducted, most patients receiving an NHS
prescription for a medicine in Britain would have
found it labelled ‘The Tablets’ or ‘The Mixture’;
the name of the medicine was not normally stated.
It was only in 1980 that it became the norm for
the actual name of the medicine to be included on
the label.

The inclusion of a PIL in every pack of prescribed
or OTC medicine is now taken for granted. By
contrast, in 1987, just 32% of patients said they
had been given information about side-effects and
only 14% of patients reported receiving written
information with their prescribed medicine.141 By
the mid-1990s, the proportion of patients
observed to receive spoken information about
side-effects during consultations with their GP
remained unchanged at about one-third.142 Within
the EU, the inclusion of PILs with prescribed
medicines did not become a statutory requirement
until 1999. These standardised package inserts
remain one of the most important, and probably
often the sole, source of written information about
medicines available to patients. However,
widespread public access to such information on
the Internet has developed literally within the last
few years. The speed of change, and the rapidly
shifting policy and clinical contexts in which
written patient information has been developed
and investigated, need to be taken into account
when evaluating the earlier research included in
this review.

The technology of information design has also
changed markedly over the period when the
reviewed studies were conducted. The review of
information design showed a high level of expert
consensus on the principles that should be used in
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the production of WMI. However, most of the
written information tested in the trials of
effectiveness would not meet these criteria and
only one of the RCTs reported any findings
related to information design. This reflects the
lack of input to research on medicines information
from the information design domain across a large
part of the 30-year span examined.

Until recently, the concept of ‘effectiveness’ of
WMI has been an agenda driven by healthcare
professionals almost entirely without patient
involvement. Decisions about the nature and
amount of information to be included in WMI
were made solely by professionals in almost all of
the reviewed studies in both the effectiveness and
the role and value strands.

Expectations of research design have also
changed. It is now accepted that in order to
understand the results of an RCT, its design,
conduct, analysis and interpretation must be
transparently reported. However, these standards
are very different from when many of the studies
in the review were being conducted. It is only a
decade since the publication of the first
CONSORT statement.143 Study design and
methodology, and also formulation of topics, are
products of their time and the research culture
which frames the questions that can be asked.144

By contemporary standards, many of the studies
included in this review have methodological
shortcomings, which limit the confidence that can
be placed in the results relating to the
effectiveness of medicines information. In
addition, the focus on the patient perspective, the
promotion of ‘the expert patient’ and the role and
value of medicines information have arisen
relatively recently: these research questions were
just not pertinent to researchers of the early
1970s, often working within a narrow professional
perspective and subscribing to the education
model of patient information provision.

Outcomes from the use of written
medicines information
The need for information
Acquisition of knowledge about the medicine at
the start of treatment appears to be important to
patients in developing their understanding about
treatment, and in this respect early and sufficient
(i.e. basic) knowledge might be considered a
patient-centred outcome. Most patients said they
read the medicines information leaflet the first
time they were prescribed the medicine but not
subsequently. It would be unreasonable to expect
patients to read the same leaflet month after

month, and this finding highlights the question of
how changes (for example in information about
side-effects or interactions) can be effectively
communicated to patients.

The basic function of any written information is to
transfer knowledge and create understanding.
Knowledge, measured as recall of information, was
the most frequently measured outcome in the
effectiveness studies. Overall, at best the evidence
suggests a marginal positive effect of the WMI
tested in these studies on knowledge, since the
effect was statistically significant in only six of
these 20 studies. However, it is important to
recognise that the trials used recall of specified
items of information to represent ‘knowledge’.
Although knowledge might be a relevant outcome,
there are issues around both its meaning and
operationalisation in the studies. The effectiveness
studies tested participants’ recall of information
but none measured how this was processed into
knowledge or how this was used. In assessing
knowledge and how it is applied, it is also difficult
to disentangle the confounding effects of prior
experience of treatment with the same or similar
medicines. In addition, there are many other
confounding factors, including information from
other sources such as the media and, most
importantly, the experiences of others. As the
information items to be recalled were selected by
researchers, they may not have represented the
information patients themselves might want to
know. We would therefore question the
transferability of the trial findings on ‘knowledge’
to the real-life situations in which patients use
medicines.

Another important issue is that research in the
wider field of health information has shown that
the impact of written information depends on a
number of factors not examined by the trials
reviewed in the effectiveness review. The
information design review identified these factors
and how written information design should reflect
them, such as impact of leaflet content and layout.
The quality of the interventions tested in trials in
the effectiveness strand in terms of content and
layout was generally poor by today’s standards and
this would impact on their effectiveness. Overall,
the evidence on effectiveness to date has not been
able to address the question of whether WMI
improves patients’ knowledge in the context of
their actual use of medicines.

In the role and value review, health professionals
saw the primary purpose of written information as
being to provide facts that would lead patients to
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comply with treatment. Other research
corroborates this finding.120 This contrasts with
the view of patients in the stakeholder workshops
and the role and value review. They saw the use of
WMI as being to help decision-making (a) at the
outset, in terms of whether to take the medicine or
not, and (b) on an ongoing basis, with decisions
about managing the medicine, interpreting
symptoms and side-effects and deciding whether
medical advice was needed.

The medicine users in the stakeholder workshop
did not talk explicitly about acquisition of
knowledge as an important concern. However,
users talked about the nature and
understandability of the language used in WMI,
which was often perceived to be inadequate, and
this would impact on knowledge. The role and
value review and the workshops found that
patients prefer information that is individualised
to their specific illness experience. However, 
none of the effectiveness studies investigated the
use of WMI in a naturalistic way that reflected 
the ways in which patients might use the
information according to their own needs, and
none tested individualised information. This is 
an important gap, as the desire for information
relevant to the individual medicine taker is 
clear from the role and value strand and the
workshops.

A central point is the question of who defines
patients’ information needs. The findings of the
information design strand pose the question of
whether people who write consumer health
information know what information people
actually want. The role and value discussion
strongly suggests the need for a two-pronged
approach, with both professional and patient
input. Furthermore, it is clear from the
effectiveness strand that the studies were often
designed without a clear view of how the
information tested related to the information
medicine takers actually want.

Amount of information to be included
A range of uses of, and needs for, information was
found. The role and value review found that
patients use medicines information for a number
of key purposes, including learning how to
manage their treatment and condition, helping to
decide whether or not to take a medicine and
explaining to others the nature of their illness and
treatment. In order for WMI to fulfil these roles,
patients wanted it to include information on a
range of topics. However, not all patients wanted
all this information all of the time. Indeed, in

some situations people want only brief
information, depending on their need at the time.
However, at various times, each category or type of
information identified from the review was wanted
by at least some people. 

In the role and value strand, participants were
asked in some studies for their views about
preferred length of WMI. The findings showed
that the quantity of information required is not
constant and that both concise and longer 
leaflets were valued, depending on users’ needs 
at different times. This is reflected in the
workshop findings, where there was some desire
expressed for brief and simple information. This
emphasises the need for making available a range
of different sources of information, or single
sources from which the information required at a
particular time can be easily identified and
extracted.

Some of the variation in need can be attributed 
to the timing of information in relation to the
course of the disease from diagnosis to long-term
experience. The guidebook produced for 
Kennedy and colleagues’ study on bowel disease
was well received by both patients and
professionals.145 During the development of the
guidebook, some of the patients in the study
thought that it would be frightening for other
patients to receive very much information when
first diagnosed. On the other hand, most of the
patients also said that they wished that the
detailed information had been available to them
at the time of their own diagnosis.146 This suggests
that patients would prefer to receive information
even if some of it is unsettling and even worrying.
Participants in the second stakeholder workshop
were of the view that anxiety is an acceptable
response to receiving information about illness
and treatment and did not see it as a negative
outcome.

Research outside of medicines information
confirms the variability of patients’ information
needs and preferences.147,148 Further studies149

suggest that patients want to have information
that is relevant to their individual situation and
needs, with implications for whether ‘generic’
written information could meet these needs. The
research also confirms the gap between patients
and health professionals in priorities for patient
information, notably side-effects, a theme from the
role and value and stakeholder workshop strands
of the present review. It is one of patients’ highest
information priorities, but professionals have
worries about its impact.
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Quality and information content of medicines
information
Evidence from the role and value and workshop
strands confirm that patients do not currently
value the PILs supplied. This is because of
deficiencies in content (e.g. complex language)
and layout (e.g. small print size). The findings in
relation to the amount of information included
need to be considered in the current context in
which health information is delivered. Giving
consumers selective information or information
which lacks detail is no longer acceptable, despite
the evidence from the role and value strand that
some professionals think that information should
be brief and simple. The need to give
comprehensive information is reflected in EU
policy on PILs which requires that all the

information in the Summary of Product
Characteristics (the SPC, prepared for the
prescriber) is included in the patient leaflet, in a
form that is comprehensible to the patient.

The findings of the review show that although
some of the information that patients want to
receive about medicines matches that which
manufacturers are required to include in the PIL,
there are also significant areas that are not covered
(Table 20). In particular, the role and value review
and the stakeholder workshops showed that
patients want information that relates to their own
condition, to have information about that
condition and to know about other treatment
options. Participants in the stakeholder workshop
in the review also identified the likelihood of
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TABLE 20 Comparison of information patients want to receive: EU requirements, findings from stakeholder workshop and findings
from role and value review

EU content categories Stakeholder workshop Role and value review

What is the medicine and what it is Purpose of the medicine in relation to Purpose of the medicine
for your specific diagnosis, not all the 

conditions for which the medicine can 
be used

Before taking the medicine Potential interactions Contraindications
(contraindications; cautions; 
pregnancy)

How to take the medicine How to take the medicine effectively How to take

Possible side-effects Potential side-effects Side-effects
How common the side-effects are

How to store the medicine

Further information (covers the 
medicine content and manufacturer’s 
information) 

How to reduce potential harm from Long-term effects and risks of damage
medicines

An estimate of how long before the 
medicine will have an effect

To explain the reason for instructions 
(e.g. why the course has to be finished 
or why not to drink alcohol)

How long to take the medicine

Likelihood of treatment with the 
medicine being successful

Diagnosis and is this the right treatment
for me?

How the medicine works

Information about the condition

Alternative treatments

Risks of not taking the medicine



success of the treatment as information they would
like to receive and this was mirrored in a study
outside of the review. 

The findings suggest that the paper-based PIL
could be further improved. Kenny and colleagues,
in their review of PILs, note that “one of the main
problems with the prescription information
leaflets included in drug packs is that they are
rarely condition- specific”.22 It may be unrealistic
to expect that all of the aspects identified in the
present review could be covered. However, the
findings in relation to content could be used to
guide the producers of other sources of written
medicines information, notably that which is 
web-based.

Side-effect specific issues
The role and value strand and the stakeholder
workshops confirmed that information on side-
effects is paramount for people taking medicines.
Health professionals worry about the possible
negative impact of side-effect information on
patients, but the findings of the role and value
strand suggest that some patients prefer to be
‘worried and aware’ rather than the reverse.
Overall, the evidence from the trials reviewed
showed that providing information about side-
effects does not increase the side-effects
experienced or reported, but does mean that they
are more likely to be attributed to the medicine.
The role of medicines information in enabling
patients to recognise side-effects is potentially
important in improving safety by enabling 
patients to alert a health professional to the 
side-effect, or reporting it directly to the
MHRA.140 No evidence was found to confirm
professional concern that providing information
on side-effects will lead to patients erroneously
reporting side-effects. 

The only aspect of side-effects information in 
PILs for which robust evidence was available
covered how the likelihood of side-effects
occurring should be described. These trials
showed clearly that numerical descriptors were
superior to text descriptors alone in all of the
outcomes measured, and these findings were also
endorsed by participants in our second
stakeholder workshop.

Patient-centred outcomes
The analysis illustrated the extent to which the
effectiveness trials addressed areas of importance
to patients. The outcome measures used in the
effectiveness trials were defined by professionals
and generally were not patient centred. Therefore,

it is perhaps unsurprising that issues of potential
importance to patients featured in only 20% of the
43 effectiveness studies. Future trials of WMI will
need to take into account patients’ views if they
are to be meaningful. The findings of the role and
value strand suggest some areas for development
of research questions and future outcome
measures that would better reflect the ways in
which patients use information to support
decisions and actions.

Following on from the 10 patient-centred
processes that were identified from the role and
value strand (see row headings in Appendix 7),
patient-centred outcomes from WMI that could be
tested in future research are:

● Enhanced patients’ self-management of their
treatment.

● Supported patients’ decision whether or not to
take the medicine.

● Patients’ understanding of the rationale for the
prescriber’s choice of medicine.

● Patients able to check if the appropriate/right
medicine was prescribed.

● Increased knowledge and understanding of
side-effects.

Professionals, provision of information and
patient–professional interaction
The effectiveness studies shed little light on the
impact of WMI on the relationship between
patient and professional. Although there were
some attempts to compare written and oral
information, limitations in the study designs
meant that no conclusions could be drawn. The
role and value studies found that patients saw
discussion with their doctor about the medicine as
their primary source of information about that
medicine. This was mirrored in the workshop
discussions. However, other research has
consistently shown that patients report that they
receive too little information and feel unable to
raise questions and concerns during consultations
with the doctor. Patients in the role and value
studies would have liked more time to discuss
medicines with their doctor. Other research shows
that written information was seen as an adjunct to
the oral information received and could be used as
a source of reference if needed. Kenny and
colleagues suggest that, “ideally, the written
leaflet … should have reflected what has been
discussed in a consultation”.22 The workshops
suggested that timing of delivery of the
information was important and that some wanted
it earlier in the process, that is, during or before
the consultation.
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Few studies in the role and value strand addressed
professional perspectives on WMI. However,
research from the wider health information field
has elucidated professionals’ attitudes and
behaviour in relation to information provision for
patients. That research showed that some doctors
identified certain groups of patients who should
not receive detailed information, including those
who were poorly educated, ‘obsessional’ patients,
older people and ‘highly anxious’ patients.120 The
role and value strand confirmed this professional
ambivalence and showed that it existed among
both pharmacists and doctors. 

The evidence from the role and value review
indicates that most professionals have not
routinely encouraged patients to read medicines
information leaflets and this confirms findings
from other health information studies. This is
significant, as the effectiveness studies mostly used
interventions which were handed personally to the
patient by a health professional, rather than
adopting the current practice of providing the
information as package inserts. This raises
questions about transferability of findings to
inserts.

Methodological aspects
Few firm recommendations can be made from the
effectiveness strand and a large proportion of
these recommendations relate to further research
priorities. Why is this? The possible reasons
include:

● There were few experienced research groups
with a strong research focus on a theme of
medicines information for patients.

● Many of the trials were undertaken by
motivated health professionals (acting in
isolation) without access to experienced
researchers. This may have contributed to the
lack of evidence-based, theory-driven research.
Those papers that did make reference to theory
generally cited insufficient detail for any
conclusions to be derived.

A further issue limiting the findings is that for
even those trials from which we have been able to
make recommendations, for some the actual
intervention was not available for us to examine. 

The age of people in the trials and the fact that
most were educated to secondary school level, 
with little evidence that they reflected a mix of
ethnic backgrounds, limit the generalisability of
the research. However, some studies did not 
report these data and this reflects a wider 

level of incomplete reporting of methods of the
trials.

A key finding from the second stakeholder
workshop was dismay at the relatively small
number of trials conducted and the small number
whose quality meant the findings were robust. One
reason for this relative lack of research may be the
different domains across which consumer
medicines information overlaps: information
design, public health, pharmacy, medicine,
psychology, sociology and the drug industry. Much
of the research took place at a time when inter-
professional and inter-disciplinary research was
not the norm. This lack of research is in contrast
to the large number of clinical trials undertaken
on the medicines themselves. 

The use of ‘knowledge’ as an outcome measure in
the effectiveness trials has already been discussed.
There are also methodological issues in respect of
the other outcome measures used. One or more
attitudinal measure was included in 19 of the
effectiveness trials. It was noteworthy that the
effects of information provision on satisfaction
received little attention in the reviewed studies.
Only one trial measured general satisfaction with
information received among patients receiving
WMI and the findings showed it to be significantly
higher than in patients who received no
information. Only one trial88 measured
participants’ worry about taking the medicine and
how it was affected by being provided with a
medicines leaflet. It could be argued, on the basis
of the role and value studies, that this may not a
suitable outcome measure, as anxiety may be an
appropriate response to receiving information
about taking medicine. However, if the level of
anxiety is to be measured, a validated scale should
be used. In a large RCT on health information
prior to the development of a patient guidebook
on inflammatory bowel disease, some
gastroenterologists suggested that information
provision might make patients unduly anxious.150

It was for this reason that the outcome measures
in the study included anxiety, which was found to
be unaffected. 

Few of the effectiveness studies attempted to
measure behavioural outcomes. Compliance was
included as an outcome measure in a small
number of studies, that is, they measured the
extent to which patients took the medicine in
accordance with the prescriber’s instructions, or
whether patients continued or stopped treatment.
Compliance with therapy was seen as one of the
purposes of the information by professionals, as
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found in the role and value strand. However, the
question of the relevance of compliance as an
outcome measure is addressed by findings from
the stakeholder workshop and from the role and
value review. The possible role of WMI in relation
to compliance was not raised by the participants at
the stakeholder workshop, the inference being
that it was not viewed as an appropriate measure.
However, the role and value review showed that
compliance was an outcome desired by some
health professionals. In discussion of the findings
of the effectiveness strand at the second workshop,
participants queried whether compliance was a
patient-centred outcome. That those studies using
compliance as a measure found a lack of effect is
not surprising, as the research findings from the
role and value strand confirm that medicine
taking is a complex behaviour and that WMI is
only one of many factors influencing this. 

Limited involvement of medicine users
A finding common to the studies included in both
the effectiveness and the role and value reviews
was the lack of patient and service user
involvement. There were two reasons why this
limited the potential usefulness of the studies.
First, in the effectiveness studies there was no
evidence that medicine users were asked to take
part in decisions about the selection of outcome
measures. The measures selected were therefore

likely to reflect largely professionals’ rather than
patients’ concerns, whereas both need to be
equally considered. Findings from the stakeholder
workshop show that some of the most commonly
measured outcomes – compliance and recall of
information – did not feature in the issues that
patients themselves raised. Second, researchers
appeared to have predefined the response
categories in most of the quantitative survey-type
role and value studies without any reference to
medicine users. Effectively this restricted the
possible answers of the study participants to 
those that the researchers had previously
identified.

The role and value review found that patients
would like WMI to include the views and
experiences of medicines users. This was also
reflected in the stakeholder workshop. Since the
review started, regulations have been put in place
across the EU whereby companies have to ‘consult
with target patient groups’ about their PILs before
a medicine can be granted a licence.151 However,
this is limited to patient testing of information
predefined by others, rather than patients being
involved in defining the scope of the information.
Other research supports the finding that patients
value the inclusion of experiences of other
patients and want more of this type of
information.120
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Enabling people to become more involved in
their healthcare is a high priority in UK health

policy. During the undertaking of this review in
2005, further Government documents have
emphasised this trend:

“The aim of this Government is to have a patient-led
NHS empowering them with the information that
allows participation and decisions about their
healthcare”.152

This follows from the strategy document published
early that year:

“Better information, better choices, better health:
putting information at the centre of health”.153

There is also clear evidence that the EC values
consumer medicines information,154 meaning that
this systematic review covers an important priority
in healthcare systems across Europe. It affects
every person who takes a medicine (the great
majority of the population) and nearly all people
who come into contact with the NHS.

The combination of a quantitative and qualitative
review, an exploration of best practice in
information design, plus the input from
stakeholder workshops allowed this review to look
at all perspectives and explore issues not
anticipated in advance. Few well-designed RCTs
were found that answered questions relevant to
current policy and practice in WMI. This is partly a
result of the changing landscape in healthcare
provision. For example, the role of information in
supporting shared decision-making was not a
perspective addressed by much of the research
undertaken in the past. It was found that most
people read WMI when first supplied, but people
do not value package insert leaflets, with their
format and content presenting problems. The
leaflets do not meet people’s information needs,
including the need for information before
prescribing or purchase, in order to decide if it is
the right medicine for them. The current
imbalance in leaflets in favour of harm information
does not support this decision-making.

Once the decision has been made to take the
medicine, then the information is used to manage
the use of the medicine, that is, how and when to
take, interpreting symptoms or side-effects and

knowing when to ask for further advice. Full
information about side-effects remains the priority
for many patients. People would like information
which is tailored to their needs, notably to their
illness (rather than covering all the illnesses for
which a medicine may be used). They would also
like information about other treatment options.
There is some evidence that OTC medicines (which
do not need a prescription) are perceived as safer
and that people are less likely to give priority to
reading information about these medicines.

Spoken information from the prescriber remains
the most important priority for most patients. The
level of detail required varies between individuals,
but also varies for individual people at different
times. Some health professionals feel that people
should be given information that is brief and
simple rather than extensive, and there is some
evidence that they are reluctant to supply such
written information or recommend it to patients.
Some health professionals feel that increased
compliance with medicine taking is the main goal
of information provision, but this is not reflected
in the views of the patients. Deciding not to take a
medicine after being given the relevant
information should be considered a satisfactory
outcome in most cases.

The drive towards more effective written patient
information is the result of a range of different
motives and agendas, reflecting the diverse and
sometimes diverging interests of patients,
professionals, government and the pharmaceutical
industry. Many questions remain unanswered and
we have identified implications for these key
stakeholders, set out below, beginning with
general points for all producers of medicines
information for patients followed by specific
implications for different stakeholders. We then go
on to identify gaps in research and make
recommendations for future research.

Implications
Producers of written medicines
information
Patients varied in how much written information
they wanted. Some said they were put off reading
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a leaflet that was too long, whereas others wanted
such detailed information. The review has shown
that information needs vary widely between
people, but also for individuals at different times,
according to the nature and severity of illness and
the patient’s current understanding. However, it is
unlikely that a stand-alone medicines leaflet could
be devised that would be suitable for all patients,
on all occasions, no matter what the medical
condition or stage of illness.

The review confirmed that patients wanted written
information about medicines to be set in the
context of their particular illness. To meet this
need, it has been suggested that doctors and
pharmacists could generate tailored leaflets
electronically at the point where a medicine is
prescribed or dispensed. Such computer-
generated information would allow the desired
individualisation of written medicines’
information. Web-based information clearly offers
promise in tailoring information but there were no
published studies of Internet-based medicines
information which met the review criteria. 

Some patients thought that their experiential
knowledge should be used when medicine leaflets
are developed. This would necessitate
professionals recognising and valuing lay
expertise, and information producers involving
patients throughout the process of developing
written information, including decisions over what
information the leaflet should contain. Some
professionals expressed concerns about whether
written information is kept up to date. When
leaflets inserted in the medicines package are
updated there is also a question of how to alert
patients to the fact that the information has
changed, since usually patients only read the
leaflet when using a medicine for the first time.

The research evidence for the effects of provision
of WMI is not consistent, in terms of its effects on
changing knowledge about medicines, attitudes
towards medicines or medicine-taking behaviours
in general. Presentation of the risk of a side-effect
numerically is consistently associated with a more
accurate assessment of the risk and a more
positive attitude towards taking the medicine.
Revision of the EU Guideline on the readability of
patient information leaflets is expected in 2006,
and we hope that the evidence that we have
reviewed on risk communication will be reflected
in the new document, in addition to the expert
information design principles.

Most people like to receive WMI, but do not feel
that what is currently provided meets their needs.

Producers of WMI should carefully consider the
potential impact of medicine information on the
knowledge, attitudes and behaviour of medicine
users. This may be heavily dependent upon the
wording of the information, the design of the
document and the way it is delivered. Taking
account of the information design principles
mentioned above would be one way of taking this
forward. 

Not all patients want to be involved in decision-
making about treatment and their desire to do so
varies between patients and in the same patient
over time. Written information which spells out
the detailed risks and benefits of taking a
medicine is likely to be helpful to a patient who is
trying to decide whether or not to take it. The
impact of the same information on a patient who
wishes to devolve decision-making to the doctor
could be negative and increase uncertainty and
worry. However, overall the findings indicate that
patients would prefer the information to be
available to them even if it sometimes increases
anxiety. Progress in the delivery of tailored
information would help to meet the needs of
various patient perspectives.

Patients
The results of the 2005 national NHS patient
survey provide contextual data on the extent to
which available medicines information meets
patients’ needs. The survey found that 18% of
people who had been prescribed a new medicine
said they received no information about side-
effects and a further 21% said they had received
some information but had wanted more.155 The
findings of the present review emphasise the
importance that patients place on receiving
sufficient information about side-effects. Most
patients in the national survey (80%) said they had
received sufficient information about the
medicine, and 11% said they would have liked
more information. These results suggest that at
the time a new medicine is first prescribed most
patients think they have received sufficient
information. The review confirmed that
information needs change over time and
according to individual circumstances. 

Healthcare professionals 
The role and value review and consumer
workshops showed that patients view WMI as
supporting and supplementing the information
provided by health professionals during
consultations. Patients were clear that not only did
they not want written information to replace
spoken information from their doctor, but that
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written information often needed subsequent
explanation and clarification from a health
professional. The review found that patients
already think they have too little time to discuss
medicines with the prescriber and it appeared that
patients often did not get spoken explanations in
support of written information.

Healthcare professionals and those involved in
their training can use the findings of the review in
two ways:

● Prior to consultations with patients, healthcare
professionals can establish personal or practice
‘trusted’ sources of written information which
can be provided or recommended to patients.
They should use the findings of this review in
relation to information that patients find useful,
and on principles of effective design. They
should seek out materials that cover both
conditions and treatments. In addition, they
should, if considering producing written
information, involve patients and medicine
users and use the principles of effective design
included in this review.

● During consultations with patients, healthcare
professionals can encourage patients to read
further information about both condition and
treatment with an invitation that ‘authorises’
further discussion where queries and concerns
arise. They should recognise that information
about side-effects is of key importance to
patients, and should routinely include this in
the discussion. At the next consultation, they
should ask if the patient has any queries or
concerns about what they have read.

NHS policy makers
The findings on the role and value of WMI are
highly relevant to the implementation of current
policy on ‘Information Prescriptions’ and the NHS
Patient Information Bank.153 Childs points out the
different implications if health professionals are to
be expected to provide a ‘prescription’ which is a
list of sources of information or are being
expected to provide the information itself.156 The
findings could be used to design a framework
against which to develop information on treatment
that could be held in and accessed from the NHS
Patient Information Bank, and also inform the
development of medicines content for NHS Direct
Online and NHS Direct Interactive.

Regulatory authorities
During 2005, some progress was made from the
regulatory perspective, including the publication
by the MHRA of a guideline on User Testing of

leaflets together with guidance on usability of
PILs.140 The report in which these documents
appeared also made a series of recommendations,
although it is not clear who is expected to take
action. One key recommendation is that “The
views of patients should be taken into account at
all stages in the development of patient
information leaflets”. Although it is unclear how
this is to be implemented, our review has
confirmed its necessity. User testing is an
important change which will directly involve
consumers in assessing the understandability and
clarity of leaflets. However, without consumer
involvement in content setting and development,
testing a predesigned leaflet will, although useful,
be of limited impact. Regulators therefore need to
ensure that the recommendation for greater
patient involvement is fully implemented. 

The appropriateness of applying the same rules
about information provision to OTC medicines as
to prescription medicines may need reconsidering.
Information about OTC medicines may need
more prominence because of the perception of
their being safe and consequently the information
being less important. 

In the light of the evidence showing reluctance by
some health professionals to inform patients about
potential adverse effects of a medicine and the
disinclination of patients to ask, patients should be
able to access full information on side-effects in
written medicines information. We found that
patients valued written information that enabled
and ‘authorised’ them to seek help by providing
them with contact details for relevant services
should serious side-effects be experienced. PILs in
the UK could adopt this approach by providing
information about routes for patient reporting of
suspected side-effects. 

Pharmaceutical industry
Most patients do not value the current package
insert PILs. Manufacturers should take full
advantage of the new requirement to test such
leaflets with target patient groups, to meet
patients’ needs better. They should also take
account of the information design principles
described in Chapter 3. Some patients do not
consider information written by medicine
manufacturers to be sufficiently independent and
therefore question its credibility and reliability.
This suggests that the leaflets inserted in the
medicine’s package may not be seen as trustworthy
by patients when they are written by the
pharmaceutical industry. This view was shared by
the patients in the stakeholder workshops.
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Pharmaceutical companies have a statutory
responsibility to produce PILs in their current
format and increased patient involvement in the
development of leaflets would be one way in which
the process could be made more transparent.

Medicine Guides (http://medguides.medicines.org.
uk/) are a new form of electronic information on
medicines funded by the pharmaceutical industry
and developed by the Medicines Information
Project. In a pilot phase, guides for three
treatment areas, epilepsy, influenza and
cholesterol, were available with a separate
electronic leaflet for each individual medicine with
hyperlinks to information about the condition
which is located within NHS Direct Online. A
revised format has now been developed and is
available for medicines for asthma. The findings
of this review could be used to assess and develop
further the existing format and content of
Medicine Guides. Studies of the levels of usage,
role and value of this new source of patient
information will be important while the
programme is being extended to other treatment
areas. The previously mentioned importance of
the input of patients at all stages of the
information development process applies equally
to web-based information such as Medicine
Guides.

Patient organisations
As producers of WMI, patient organisations can
use the findings of the review relating to content
and design to consider and further improve
existing materials and inform the development of
new materials. Patient organisations will continue
to be an important source to identify patients to
participate in the development of information
materials by pharmaceutical companies and other
providers.

Implications for stakeholder
involvement in research
Stakeholder workshops were an important
component of the review. The research team’s
participation in the workshops ensured direct
exposure to stakeholder perspectives from a very
early stage in the review. Informal feedback from
the attendees indicated that the workshops were
successful in producing a sense of involvement in
the review and in making them feel that they were
valued as active participants in the design and
interpretation of the findings. Incorporation of
the patient perspective in particular was key to the
review and was sustained beyond the workshops
through patient membership of the core research
team. Other researchers will be able to make use

of the methods from the stakeholder workshops in
future reviews and other research.

Gaps in the evidence base
The review identified several gaps in the
published literature:

● The increasing availability of medicines
information through the Internet is not yet
reflected in published research. This will partly
reflect the inevitable time lag between a
development, recognition for the need for
research, undertaking the research and then
publication. The stakeholder workshops did not
give a high profile to Internet-based
information. However, the role and value review
notes the need for further investigation on how
information can be made available in a timely
fashion to meet the various needs of people
taking medicines.

● The application of principles of good practice
in information design to WMI is notable by its
absence from published RCTs.

● The review found that patients want WMI to be
individualised to their situation but no
published studies have assessed the impact of
such provision on patients’ use of, and
satisfaction with, the information.

● No studies were found that considered or
attempted to meet the needs of particular
groups, for example people with sight loss, low
health literacy or who do not read English.

● Little is known about the effects of information
provision at different times in relation to when
the medicine is prescribed, particularly about
when information is provided before the
decision, and when people have been taking a
medicine long-term.

● The populations studied need to include
appropriate numbers of older people (who take
most medicines) and people of all levels of
education and ethnic groups

● Very few studies to date have considered health
professionals’ perspectives in WMI provision.
This is important, considering their role in
information supply and in providing guidance
on where to find information. We also found no
studies of carers’ perspectives on WMI.

Recommendations for future
research
Recommendations are made below in two main
categories – general principles and specific areas
that have been under-researched.
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General principles for future research
The review has identified a number of areas where
future research could be improved in terms of the
robustness of its design and conduct, and the
potential relevance and application of its findings:

● Greater user involvement, including patient
input to framing outcome measures.

● Consistent and validated outcome measures to
allow comparison between studies.

● Studies where patients use information in
naturalistic rather than laboratory or other
artificial settings.

● Building in a qualitative component in future
trials.

● Applying recognised standards to design,
conduct and reporting of trials.

● Defining and applying an optimal length of
follow-up for evaluating the effectiveness of WMI.

● Acknowledging the current social and policy
context in considering the design and delivery
of the intervention; for example, excluding
certain content items is no longer acceptable,
nor is deciding when information is accessible.

● WMI overlaps with spoken information from
the prescriber, general knowledge or
information about the illness or other treatment
options. Further research would benefit from
taking this into account rather than considering
the written information in isolation. 

Future research
There is scope for research from the micro-setting
(patient need for and uses of medicines
information) to the macro-setting (policy issues
relating to the mutual responsibilities of patients,
professionals and state).

1. Package insert leaflets
In the short to medium term, hard-copy
manufacturers’ PILs will continue to be the
only source of WMI that all patients will
receive. Further studies are needed on how
they can best meet patients’ needs:
(a) determining the best content, layout and

delivery methods
(b) including more benefit information.

2. Internet-based information 
In an increasingly free and unregulated market
of information exchange, how will responsibility
for accessing and providing medicines
information change. What are the implications
for traditional routes of information provision
to patients (professionally dominated)? 
(a) Evaluate the effectiveness, role and value

of medicines information provided on the
Internet.

3. Qualitative research
More qualitative research; it is surprising that
we still know so little about patient preferences
and uses of medicines information. More
research is needed to explore:
(a) how different types (e.g. age, education,

illness types and severity) of patients and
carers (very neglected so far) search for
and use medicines information in different
settings, and extending over time, as an
iterative and reflexive process 

(b) the timing and impact of the type and
amount of written medicines information
during the course of a chronic illness,
including information promoting patient
choice

(c) level of desire among patients for
information, exploration of the tensions
between patient preferences and policy
directives

(d) differences between short- and long-term
information needs, including considering
the information needs of those prescribed
multiple medicines (polypharmacy)

(e) studies of how patients experience and
respond to written and spoken information
from different sources and where the
messages may be divergent or contradictory.

4. Tailored information
Further research is needed to explore
innovative ways in which written medicines
information can be tailored more sensitively to
individual patients’ needs, including studies of:
(a) how best to meet the requirements of

patients with special needs
(b) effects of introducing lay experiential

knowledge into WMI; how to collect and
decide on what experiences to include.

5. Professional perspectives 
These include:
(a) professional attitudes towards the use and

usefulness of WMI, including both medical
and non-medical prescribers

(b) professional attitudes to the concept of the
‘expert patient’

(c) investigation of the uses and relevance of
‘information prescriptions’.

6. Incorporating written medicines information
into consultations
This should include:
(a) the feasibility of using tailored WMI in the

consultation without impinging on the
opportunity for spoken exchange between
doctor and patient

(a) patients’ experiences and views of being
encouraged to read more about their
medicines by their prescriber.
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Consultation Workshop
Friday 1 October 2004, Leeds

Programme

11.00 Registration and coffee

11.30 Introduction and welcome
Theo Raynor

11.40 Table Discussion 1: Good and bad examples
■ Discuss a previous personal (or friend/family) example of written medicines

information.
■ Was the information useful?

12.05 Report back to whole group
Alison Blenkinsopp

12.20 Why is medicines information important?
David Dickinson

12.35 What kinds of research have been done?
Alison Blenkinsopp

12.45 How are we going to do this systematic review?
Peter Knapp
■ What is a systematic review?
■ What is your input as a consumer?

13.00 Lunch

13.45 Table Discussion 2: Introduction
Gill Dorer
■ What we’d like you to do

13.55 Table Discussions
■ What are the important things for patients?

14.50 Coffee break

15.05 Feedback and summing up
Theo Raynor

15.30 Close

Appendix 1
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Consultation Workshop
Monday 12 September 2005, Leeds

Programme

11.00 Registration and coffee

11.31 Introduction and welcome
Theo Raynor

11.41 What you hope will come out of the review
John Maule introduction, then individual group discussions

12.00 Role and value review: Summary of main findings
Janet Grime

12.15 Table discussions of role and value review findings

12.45 Lunch

13.15 Effectiveness review: Summary of main findings
Donald Nicolson

13.30 Table discussions of effectiveness findings

14.00 Feedback on information design

14.10 General feedback of overall findings
Chaired by Peter Knapp

14.50 Coffee break

14.35 Recommendations
■ For priorities for future research
■ Other general recommendations
Alison Blenkinsopp

15.10 Feedback on usefulness of stakeholder workshops
John Maule

15.15 Summing up and what’s next 
Theo Raynor



CINAHL 1982–2004, OVID,
searched October 2004

1. exp Drug Therapy/
2. exp Medication Compliance/
3. exp Pharmacy Services/
4. exp Medication Systems/
5. exp Pharmacists/
6. exp Prescriptions, Drug/
7. exp Drugs/
8. exp Drug Utilization/
9. exp Self medication/

10. Patient Compliance/
11. Treatment Refusal/
12. prescrib$.ti,ab.
13. prescription$1.ti,ab.
14. nonprescription$1.ti,ab.
15. over the counter.ti,ab.
16. ((OTC or otcs) not (organotin or ortnithine or

oxytetracycline)).mp. 
17. dispens$.mp. 
18. pharmaceutical$1.ti,ab.
19. drug$1.ti,ab.
20. medication$1.mp. 
21. complian$.mp. 
22. (noncomplian$ or non-complian$ or non

complian$).mp. 
23. comply$.mp. 
24. (concordance not twin$).mp. 
25. (adher$ not leukocyt$).mp. 
26. treatment refusal.mp. 
27. self-administ$.mp. 
28. or/1-27
29. Drug Labeling/
30. exp Drug Packaging/
31. Pamphlets/
32. Product Labeling/
33. (drug$1 adj2 label?ing).mp. 
34. pamphlet$1.ti,ab.
35. (medicines adj2 information).ti,ab.
36. leaflet$1.ti,ab.
37. Print Materials/
38. (medicines adj2 education).ti,ab.
39. (patient$1 adj2 information).ti,ab.
40. (consumer$1 adj2 information).ti,ab.
41. (written adj2 information).mp. 
42. (print$ adj2 information).ti,ab.
43. booklet$1.ti,ab.
44. brochure$1.ab,ti.
45. Readability/

46. exp Documentation/
47. Information Resources/
48. Teaching Materials/
49. Health Knowledge/ev
50. exp Drug Information/
51. exp Information Needs/
52. Consumer Health Information/
53. Internet/ut
54. or/29-53
55. exp Patient education/
56. 28 or 54
57. 55 and 56
58. 28 and 54
59. 57 or 58
60. (package$1 adj2 insert$1).mp. 
61. (prescri$ adj2 information leaflet$1).mp. 
62. (patient$1 adj2 medication adj2 sheet$1).mp. 
63. 60 or 61 or 62
64. 63 and (56 or 55)
65. 64 or 59
66. limit 65 to english language
67. limit 66 to yr=1970-2004

Cochrane Library 2004, Issue 4,
searched November 2004
(including CDSR, CCTR, NHS
CRD DARE, NHS EED and HTA
database)

#1. MeSH descriptor Drug Therapy explode all
trees in MeSH products

#2. MeSH descriptor Pharmaceutical
Preparations explode all trees in MeSH
products

#3. MeSH descriptor Pharmaceutical Services
explode all trees in MeSH products

#4. MeSH descriptor Medication Systems
explode all trees in MeSH products

#5. MeSH descriptor Pharmacists explode all
trees in MeSH products

#6. MeSH descriptor Drug Utilization explode
all trees in MeSH products

#7. MeSH descriptor Patient Compliance
explode tree 2 in MeSH products

#8. drug or drugs or prescription* or
prescribing or nonprescription or otc or
"over the counter" in Abstract or drug or
drugs or prescription* or prescribing or
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nonprescription or otc or "over the counter"
in Record Title, from 1800 to 2004 in all
products

#9. pharmacy or pharmacies or pharmacist* or
compliance or noncompliance or non-
compliance in Abstract or pharmacy or
pharmacies or pharmacist* or compliance
or noncompliance or non-compliance in
Record Title, from 1800 to 2004 in all
products

#10. (#1 OR #2 OR #3 OR #4 OR #5 OR #6
OR #7 OR #8 OR #9)

#11. MeSH descriptor Drug Labeling explode all
trees in MeSH products

#12. MeSH descriptor Drug Packaging, this term
only in MeSH products

#13. MeSH descriptor Pamphlets, this term only
in MeSH products

#14. MeSH descriptor Reading, this term only in
MeSH products

#15. MeSH descriptor Product Labeling, this
term only in MeSH products

#16. MeSH descriptor Comprehension, this term
only in MeSH products

#17. drug* NEAR/3 label* in Abstract or drug*
NEAR/3 label* in Record Title, from 1800 to
2004 in all products

#18 pamphlet* or booklet* or leaflet* or
brochure* in Abstract or pamphlet* or
booklet* or leaflet* or brochure* in 
Record Title, from 1800 to 2004 in all
products

#19. "medicines information" or "medicines
education" in Abstract or "medicines
information" or "medicines education" in
Record Title, from 1800 to 2004 in all
products

#20. "patient information" or "consumer
information" in Abstract or "patient
information" or "consumer information" in
Record Title, from 1800 to 2004 in all
products

#21. "written information" or "printed
information" in Abstract or "written
information" or "printed information" in
Record Title, from 1800 to 2004 in all
products

#22. readability in Abstract or readability in
Record Title, from 1800 to 2004 in all
products

#23. (#11 OR #12 OR #13 OR #14 OR #15
OR #16 OR #17 OR #18 OR #19 OR #20
OR #21 OR #22)

#24. (#10 AND #23)
#25. patient information leaflet* in Abstract or

patient information leaflet* in Record Title,
from 1800 to 2004 in all products

#26. PILs or PILS or PIL in Abstract or PILs or
PILS or PIL in Record Title, from 1800 to
2004 in all products

#27. "medication* information" or "patient
medication sheet*" in Abstract or
"medication* information" or "patient
medication sheet* " in Record Title or
prescription NEAR/3 information NEAR/3
sheet* or prescription NEAR/3 information
NEAR/3 leaflet* in Abstract or prescription
NEAR/3 information NEAR/3 sheet* or
prescription NEAR/3 information NEAR/3
leaflet* in Record Title, from 1800 to 2004
in all products

#28. (#25 OR #26 OR #27)
#29. (#10 OR #23)
#30. MeSH descriptor Patient Education explode

all trees in MeSH products
#31. "patient education" or "patient 

information" or "consumer information" 
in Abstract or "patient education" or 
"patient information" or "consumer
information" in Record Title, from 1800 to
2004 in all products

#32. (#30 OR #31)
#33. (#29 AND #32)
#34. (#24 OR #33)
#35. (#34), from 1970 to 2004

Digital Dissertations 1970–2004,
searched November 2004

1. bi(patient information leaflets or patient
information leaflet)

2. bi (drug or drugs or medication or
medications or pharmaceutical or prescription
or non-prescription)

3. bi(label or labels or labelling or labeling)
4. bi(packaging or packet or packets)
5. bi(pamphlet or pamphlets or leaflet or leaflets

or booklet or booklets or brochure or
brochures or sheet or sheets)

6. bi(medicines or pharmacy or pharmacies or
pharmacists)

7. #2 or #6
8. bi(reading or written or print or printed or

readability)
9. #8 or #3 or #4 or #5

10. #9 or #7
11. bi(consumer health information)
12. bi(consumer health information or patient

information or written information or 
printed information or package inserts or
prescription information leaflets or 
patient medication sheets or drug
information)
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13. bi(package insert or consumer information or
prescription information leaflet or patient
medication sheet)

14. bi(prescription information leaflets or patient
medication sheets or prescription information
leaflets or patient medication sheet)

15. #12 or #13
16. #15 or #7
17. #16 or #14 or #10 or #1
18. bi(patient education)
19. #18 and (#15 or #9 or #7)
20. #17 or #19

EMBASE 1980–2004, OVID,
searched September 2004

1. exp Drug Therapy/
2. exp Drug/
3. exp Pharmacy/
4. exp "Drug Use"/
5. exp Pharmacist/
6. exp Prescription/
7. Adverse Drug Reaction/
8. exp Drug Utilization/
9. exp Self medication/

10. Patient Compliance/
11. prescrib$.ti,ab.
12. prescription$1.ti,ab.
13. nonprescription$1.ti,ab.
14. over the counter.ti,ab.
15. ((OTC or otcs) not (organotin or ortnithine or

oxytetracycline)).mp 
16. dispens$.mp 
17. pharmaceutical$1.ti,ab.
18. drug$1.ti,ab.
19. medication$1.mp 
20. complian$.mp 
21. (noncomplian$ or non-complian$ or non

complian$).mp 
22. comply$.mp 
23. (concordance not twin$1).mp 
24. (adher$ not leukocyt$).mp 
25. treatment refusal.mp 
26. self-administ$.mp 
27. Drug Labeling/
28. exp Drug Packaging/
29. Drug Information/
30. Medical Information/
31. (drug$1 adj2 label?ing).mp 
32. pamphlet$1.ti,ab.
33. (medicines adj2 information).ti,ab.
34. leaflet$1.ti,ab.
35. (medicines adj2 education).ti,ab.
36. Patient Information/
37. (patient$1 adj information).ti,ab.
38. (consumer$1 adj2 information).ti,ab.

39. (written adj2 information).mp 
40. (print$ adj2 information).ti,ab.
41. readability.ti,ab.
42. booklet$1.ti,ab.
43. brochure$1.ab,ti.
44. Consumer/
45. (package$1 adj2 insert$1).mp 
46. (prescri$ adj2 information leaflet$1).mp 
47. (patient$1 adj2 medication adj2 sheet$1).mp 
48. or/1-26
49. or/27-47
50. 48 and 49
51. limit 50 to english language

Health Management Information
Consortium DATABASE (HMIC)
1970–2004, OVID, searched
October 2004

1. exp Drug Therapy/
2. exp Drug/
3. exp Pharmacy/
4. exp "Drug Use"/
5. exp Pharmacist/
6. exp Prescription/
7. Adverse Drug Reaction/
8. exp Drug Utilization/
9. exp Self medication/

10. Patient Compliance/
11. prescrib$.ti,ab.
12. prescription$1.ti,ab.
13. nonprescription$1.ti,ab.
14. over the counter.ti,ab.
15. ((OTC or otcs) not (organotin or ortnithine or

oxytetracycline)).mp 
16. dispens$.mp 
17. pharmaceutical$1.ti,ab.
18. drug$1.ti,ab.
19. medication$1.mp 
20. complian$.mp 
21. (noncomplian$ or non-complian$ or non

complian$).mp 
22. comply$.mp 
23. (concordance not twin$1).mp 
24. (adher$ not leukocyt$).mp 
25. treatment refusal.mp 
26. self-administ$.mp 
27. Drug Labeling/
28. exp Drug Packaging/
29. Drug Information/
30. Medical Information/
31. (drug$1 adj2 label?ing).mp 
32. pamphlet$1.ti,ab.
33. (medicines adj2 information).ti,ab.
34. leaflet$1.ti,ab.
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35. (medicines adj2 education).ti,ab.
36. Patient Information/
37. (patient$1 adj information).ti,ab.
38. (consumer$1 adj2 information).ti,ab.
39. (written adj2 information).mp 
40. (print$ adj2 information).ti,ab.
41. readability.ti,ab.
42. booklet$1.ti,ab.
43. brochure$1.ab,ti.
44. Consumer/
45. (package$1 adj2 insert$1).mp 
46. (prescri$ adj2 information leaflet$1).mp 
47. (patient$1 adj2 medication adj2 sheet$1).mp 
48. or/1-26
49. or/27-47
50. 48 and 49
51. limit 50 to english language

Index to Theses 1970–2004,
Expert Information Ltd, searched
October 2004
Contents patient information leaflet* OR
Ti patient information leaflet* OR
Ti package insert* or contents package insert* OR
Ti patient information and Ti medication OR
Ti patient information and Ti medicine* or Ti

drug* OR
Ti patient information and Ti pamphlet* OR
Ti patient information and Contents leaflet* OR
Ti patient information and Contents sheet* OR
Ti patient information and Contents written OR
Ti patient information and Contents readability

OR
Ti patient information and Contents pharm OR 
Ti patient information and Contents prescription

OR
Ti patient information and Contents

nonprescription OR 
Ti patient information and Contents "over the

counter” OR
Ti patient education and Contents "over the

counter" OR
Ti patient education and Contents non-

prescription OR
Ti patient education and Contents prescription

OR
Ti patient education and Contents pharm* OR
Ti patient education and Contents written OR
Ti patient education and Contents print*  OR
Ti patient education and Contents medicine* OR
Ti patient education and Contents pamphlet* OR 
Ti patient education and Contents medicine* OR
Ti patient education and Contents drug* OR
Ti prescription information leaflet* or Contents

prescription information leaflet* OR

Ti patient medication sheet* or Contents patient
medication sheet* OR

Ti patient education or patient information or
consumer information or consumer OR health
information and Contents label* OR

Ti patient education or patient information or
consumer information or consumer health
information and Contents pamphlet* OR

Ti patient education or patient information or
consumer information or consumer health
information and Contents written information
OR

Ti patient education or patient information or
consumer information or consumer health
information and Contents print* information
OR

Ti patient education or patient information or
consumer information or consumer health
information and Contents booklet

ISI Proceedings 2000–2004,
searched October 2004
Using same strategy as for Web of Science (see
below)

MEDLINE 1970–2004, OVID,
searched October 2004

1. exp Drug Therapy/
2. exp Pharmaceutical Preparations/
3. exp Pharmaceutical Services/
4. exp Medication Systems/
5. exp Pharmacists/
6. exp Prescriptions, Drug/
7. exp Drugs, Non-Prescription/
8. exp Drug Utilization/
9. exp Self medication/

10. Patient Compliance/
11. Treatment Refusal/
12. prescrib$.ti,ab.
13. prescription$1.ti,ab.
14. nonprescription$1.ti,ab.
15. over the counter.ti,ab.
16. ((OTC or otcs) not (organotin or ortnithine or

oxytetracycline)).mp. 
17. dispens$.mp. 
18. pharmaceutical$1.ti,ab.
19. drug$1.ti,ab.
20. medication$1.mp. 
21. complian$.mp. 
22. (noncomplian$ or non-complian$ or non

complian$).mp. 
23. comply$.mp. 
24. (concordance not twin$1).mp. 

Appendix 2

104



25. (adher$ not leukocyt$).mp.
26. treatment refusal.mp. 
27. self-administ$.mp
28. or/1-27
29. Drug Labeling/
30. exp Drug Packaging/
31. Pamphlets/
32. Product Labeling/
33. (drug$1 adj2 label?ing).mp. 
34. pamphlet$1.ti,ab.
35. (medicines adj2 information).ti,ab.
36. leaflet$1.ti,ab.
37. (medicines adj2 education).ti,ab.
38. (patient$1 adj2 information).ti,ab.
39. (consumer$1 adj2 information).ti,ab.
40. (written adj2 information).mp
41. (print$ adj2 information).ti,ab.
42. booklet$1.ti,ab.
43. brochure$1.ab,ti.
44. or/29-43
45. exp Patient education/
46. 28 or 44
47. 45 and 46
48. 28 and 44
49. 47 or 48
50. (package$1 adj2 insert$1).mp
51. (prescri$ adj2 information leaflet$1).mp. 
52. (patient$1 adj2 medication adj2 sheet$1).mp
53. 50 or 51 or 52
54. 53 and (46 or 45)
55. 54 or 49
56. limit 55 to english language
57. limit 56 to yr=1970-2004

Pharmline 1978–2004, Web
version, searched October 2004

1. "Drug Therapy" OR "Drug Therapy-
combination" OR "Self Administration" OR
"Self Medication" OR "Drug Education" OR
"Pharmacodynamics" OR "Drug Tolerance"
OR "Drug Interactions" OR "Sex Factors" OR
"Age Factors" OR "Cross Reactions" OR
"Delayed Effect" OR "Dose Response
Relationship-drug" OR "Drug Antagonism"
OR "Drug Effects-central" OR "Drug Effects-
peripheral" OR "Drug Food Interactions" OR
"Drug Incompatibilities" OR "Medicines
Information Services" OR "Medicines
Information" OR "Medicines Information
Centres" OR "Drug Storage" OR "Drug
Packaging" OR "Ampoules" OR "Cartridges"
OR "Child Resistant Containers" OR "Patient
Packs" OR "Unit Dose Packaging" OR
"Controlled Dosage Systems" OR "Drug
Utilisation" OR "Drugs" OR "Antirheumatic

Agents" OR "Drugs-prescribed" OR "Drugs-
over the Counter" OR "New Products" OR
"Drugs-generic" OR "Drugs-orphan" OR
"Drugs-investigational" OR "Antirheumatic
Agents" OR "Anti-allergics" OR "Histamine H1
Blockers" OR "Drugs-antihistamine and Anti-
allergic" OR "Antibiotics" OR "Antituberculars"
OR "Antivirals" OR "Antifungals" OR
"Trimethoprim and Analogues" OR
"Antileprotics" OR "Drugs-anti-infective" OR
"Immunosuppressants" OR "Antineoplastics"
OR "Drugs-antineoplastic and
Immunosuppressant" OR "Calcium
Antagonists" OR "Sympathomimetics" OR
"Vasodilators" OR "Inotropics-positive" OR
"Antihypertensives" OR "Anti-arrhythmics" OR
"Anti-anginals" OR "Vasoconstrictors" OR
"Angiotensin Converting Enzyme Inhibitors"
OR "Sclerosants" OR "Sympatholytics" OR
"Rutoside" OR "Alprostadil" OR "Drugs-
cardiovascular" OR "Generic Substitution" OR
"Patient Compliance" OR "Adherence" OR
"Compliance Aids"

2. patient information or consumer information
or health information

3. patient education
4. patient safety or writing or reading
5. information presentation or readability or

package insert*
6. labelling or labelling
7. label*
8. pharmacist* or pharmacies
9. written information or pamphlet* or printed

information
10. information leaflet* or information sheet*
11. patient information leaflet*
12. PILs or PIL
13. patient medication sheet* or prescription

information leaflet*
14. 1 and (2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or

10 or 11 or 12 or 13)

PsycINFO 1970–2004, OVID,
searched October 2004

1. exp Drug Therapy/
2. Drug usage/
3. exp Self Medication/
4. exp Drugs/
5. "Prescribing (drugs)"/
6. exp treatment Compliance/
7. exp Treatment Refusal/
8. Side Effects, Drug/
9. prescrib$.ti,ab.

10. prescription$1.ti,ab.
11. nonprescription$1.ti,ab.
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12. over the counter.ti,ab.
13. ((OTC or otcs) not (organotin or ortnithine or

oxytetracycline)).mp.  
14. dispens$.mp.  
15. pharmaceutical$1.ti,ab.
16. drug$1.ti,ab.
17. medication$1.mp.  
18. complian$.mp.  
19. (noncomplian$ or non-complian$ or non

complian$).mp.  
20. comply$.mp.  
21. (concordance not twin$1).mp.  
22. (adher$ not leukocyt$).mp.  
23. treatment refusal.mp.  
24. self-administ$.mp.  
25. Reading/
26. Readability/
27. Reading Comprehension/
28. Written Communication/
29. Information Seeking/
30. Printed Communications Media/
31. Literacy/
32. Reading Materials/
33. (drug$1 adj2 label?ing).mp.  
34. pamphlet$1.ti,ab.
35. (medicines adj2 information).ti,ab.
36. leaflet$1.ti,ab.
37. (medicines adj2 education).ti,ab.
38. (patient$1 adj2 information).ti,ab.
39. (consumer$1 adj2 information).ti,ab.
40. (written adj2 information).mp.  
41. (print$ adj2 information).ti,ab.
42. booklet$1.ti,ab.
43. brochure$1.ab,ti.
44. exp Client Education/
45. (package$1 adj2 insert$1).mp.  
46. (prescri$ adj2 information leaflet$1).mp.  
47. (patient$1 adj2 medication adj2 sheet$1).mp.  
48. or/1-24
49. or/25-47
50. 48 and 49
51. limit 50 to english language
52. limit 51 to yr=1970-2004

Sociological Abstracts 1970–20
October 04, CSA, searched
October 2004
1. (DE=(medications or pharmacy or pharmacists

or treatment compliance) or KW=(prescrib* or
prescription* or nonprescription or over
within2 counter or OTC or drug* or
medication* or compliance or noncompliance))
AND (DE=(information dissemination or
readability or information sources or
documents) or KW=(readability or pamphlet*

or leaflet* or booklet* or brochure*or written
within3 information or print* within2
information or medicines education or drug
within2 label* or medicines information or
patient information or consumer information)) 

OR
2. KW=((patient information within 3 leaflet*) or

(prescription within 3 information within 3
sheet*) or (patient within 3 medication sheet*)) 

Web of Science 1975–2004, ISI
Web of Knowledge, searched
October 2004
Databases: SCI-EXPANDED, SSCI,
A&HCI

#1 TS=(patient information leaflet*) or
TI=(patient information leaflet*)

#2 TS=(patient information sheet*) or
TI=(patient information sheet*)

#3 TS=(patient medication sheet*)or
TI=(patient medication sheet*)

#4 TS=(consumer health information) or
TI=(consumer health information) 

#5 TS=(patient information) or TI=(patient
information) 

#6 TS=(patient education) or TI=(patient
education)

#7 TS=(consumer education)or TI=(consumer
education)

#8 TS=(medicines information) or
TI=(medicines information)

#9 #4 or #5 or #6 or #7 or #8
#10 TS=(drug or drugs or pharmacy or

pharmacist*) or TI=(drug or drugs or
pharmacy or pharmacist*)

#11 #10 and #9
#12 #1 or #2 or #3
#13 TS=(medication or prescription or

nonprescription ) or TI=(medication or
prescription or nonprescription)

#14 #9 and #13
#15 #14 not #12
#16 #15 not #11
#17 TS=(package same insert*) or

TI=(=(package same insert*)
#18 #17 and (#9 or #10 or #13)
#19 TS=(written drug information) or

TI=(written drug information)
#20 TS=(PILs or PIL) or TI=(PILs or PIL)
#21 (#9 or #10 or #13) and #20
#22 TS=(PPIs or PPI) or TI=(PPIs or PPI)
#23 #22 and (#9 or #10 or #13)
#24 TS=(proton* or pyrophosphate* or peanut*

or positron*)
#25 #23 not #24
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#26 TS=(patient medication leaflet*) or
TI=(patient medication leaflet*)

#27 TS=(readability) or TI =(readability)
#28 (#9 or #10 or #13) and #27
#29 ts=(health literacy) or ti=(health literacy)
#30 (#9 or #10 or #13) and #29
#31 #30 or #28
#32 ts=(pamphlet* or brochure* or leaflet* or

booklet* or internet or sheet*) or
ti=(pamphlet* or brochure* or leaflet* or
booklet* or internet or sheet*)

#33 #10 or #13
#34 #33 and #32
#35 ts=(label*) or ti=(label*)
#36 (#10 or #13) and #9
#37 #36 and #35
#38 ts=(consumer label*) or ti==(consumer

label*)
#39 #11 or #12 or #16 or #18 or #19 or #21

or#25 or #26 or #31 or #34 or #37 or #38

Known papers used to refine
MEDLINE search strategy

Amery WK, Van Winkel M. Patient package inserts for
prescription drugs in an international pharmaceutical
company. Drug Inf J 1995;29:51–60. 

Bernardini C, Ambrogi V, Perioli L, Tiralti MC, Fardella
G. Comprehensibility of the package leaflets of all
medicinal products for human use: a questionnaire
survey about the use of symbols and pictogram.
Pharmacol Res 2000;41:679–88. 

Blattmann P. Patient product information (PPI) –
elements for a rational approach. Drug Inf J
1992;26:271–8.

Canada AT. Improving patient compliance by packaging
techniques. Hosp Formulary 1976;11:303.

Clark CM, Bayley EW. Evaluation of the use of
programmed instruction for patients maintained on
Warfarin therapy. Am J Public Health 1972;62:1135–9.

Clinite JC, Kabat HF. Improving patient compliance.
J Am Pharm Assoc 1976;16:74–6,85.

Coulter A, Entwistle V, Gilbert D. Informing patients: an
assessment of the quality of patient information materials.
London: King’s Fund; 1998.

Davis TC, Bocchini JA, Fredrickson D, Arnold C,
Mayeaux EJ, Murphy PW, et al. Parent comprehension
of polio vaccine information pamphlets. Pediatrics
1996;97:804–10.

Dixon-Woods M. The production of printed consumer
health information: order from chaos? Health Educ J
2000;59:108–15.

Doucette, WR, Schommer, JC. Consumer preferences
for drug information after direct-to-consumer
advertising. Drug Inf J 1998;32:1081–8.

Fox LA. Written reinforcement of auxiliary directions
for prescription medications. Am J Hosp Pharm 1969;26:
334–41. 

Hermann F, Herxheimer A, Lionel NDW. Package
inserts for prescribed medicines: what minimum
information do patients need? BMJ 1978;2:1132–5.

Knapp P, Raynor DK. A telephone survey of patients’
use of medicine information leaflet. Pharm J
1999;263(Suppl):R40.

Morris LA, Tabak ER, Gondek K. Counseling patients
about prescribed medication: 12-year trends. Med Care
1997;35:996–1007. 

Peura S, Klaukka T, Hannula AM, Eerikainen S.
Electronically produced information leaflets increase
patients’ understanding of antibiotics. Int J Pharm Prac
1993;2:22–5.

Waleed MS, Zeid A-A-N, Jaradat NA. Drug
informational value of patient package insert (PPI): a
sample study in Palestine. Nat Sci Ser 2004;12:59–68.

Wilson R. PILs non-drug information leaflets – patient
survey report. Newcastle: Sowerby Centre for Health
Informatics; 1998.

Winfield AJ, Owen CW. Information leaflets: a means of
improving patient compliance. Br J Pharm Pract
1990;12:206–9.
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We based our inclusions and exclusions on the
following factors: populations and settings

and interventions for both strands of the review.

Time period and language
● 1970+
● English language.

Role and value study design
● Ethnography, phenomenology, grounded theory

and participatory action research.
● Studies deriving qualitative data will be

included if they have used an established
method, such as face-to-face interviews, focus
groups, direct observation or conversation.

Effectiveness study design
1. RCTs; controlled clinical trials; controlled

before and after studies; interrupted time
series; before and after cohort studies; other
uncontrolled designs.

1. But not:
(a) user testing studies
(b) application of readability formulae.

Populations and settings
We included studies enrolling users of medicines
(not differentiating between ‘patients’ prescribed
medicine(s) and members of the general public
who use over the counter medicines), and those
who recruited members of the public not currently
taking medicines.

We considered for inclusion studies which
presented information for:

● prescription medicines
● OTC medicines
● oral contraception (including emergency

hormonal contraception)
● nicotine replacement therapy.

We excluded non-drug forms of contraception and
other medical devices, as these are not
information about taking a medicine. We excluded
complementary or alternative medicines, vaccines
and diagnostic agents such as X-ray media.

We considered for inclusion studies of information
for medicines for short- and long-term conditions,
and also medicines provided in the following
health settings:

● pharmacies
● doctors’ surgeries
● hospitals (inpatient, discharge and outpatient

settings)
● clinics
● supermarkets.

We also included studies of medicines obtained by:

● mail-order
● the Internet.

We included studies enrolling the general public
(e.g. imagined scenario studies with hypothetical
medicines). Studies of informal carers, that is,
supporters of people taking medicines, were also
included. We included studies enrolling
professional carers such as physicians, nurses and
pharmacists for the role and value review, but
excluded trials which enrolled professional carers
for the effectiveness review.

Type of interventions
We considered any interventions where written
information (hard copy or electronic) about
individual medicines was made available to people
at any time after the decision had been made to
prescribe or purchase a medicine. This included:

● Information leaflets for people about individual
medicines or groups of medicines, whose
primary focus is the medicine(s).

● Web-based information about an individual
medicine or groups of medicines aimed at people
taking medicines which is discrete, for example,
has a specific URL or web page address.

Appendix 3

Inclusion and exclusion criteria for selection 
of studies



We did not consider information on the label or
packaging of the medicines, but did include
studies of leaflets or other written information
made available to people taking medicine(s) at (or
subsequent to) the time of prescribing or
purchase, including:

● computer-generated pharmacy leaflets
● information supplied from a voluntary

organisation (e.g. Arthritis Care).

We excluded the following interventions:

● Information designed to inform decisions about
the choice of medicine, that is, before

prescription or purchase (including decision
aids).

● Condition-based, general leaflets which contain
within them brief medicines information, that
is, medicines information is not their primary
purpose.

● Reminder charts or other text-based compliance
aids.

● Information aimed at the public generally,
including adverts, information about various
treatments for a condition, information in 
the mass media or health promotion
information.

● Telephone-delivered information.
● Information that solely used icons.
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DATA EXTRACTION FORM FOR A PAPER BEING CONSIDERED FOR ROLE and VALUE IN
MEDICINES INFORMATION SYSTEMATIC REVIEW

AUTHOR/TITLE OF PAPER

COUNTRY IN WHICH STUDY WAS CONDUCTED

NAME OF REVIEWER

TIME TAKEN 

A. Is the paper relevant to our research question and worthy of further consideration?

Relevance. Is the paper about the role and value of written medicines 
information for patients?

Worth. Does the paper go beyond superficial description or commentary – 
i.e. is it a broadly competent attempt at research, enquiry, 
investigation or study?

B. Bottom line for Medicines Information Systematic Review
complete this AFTER filling in section C

1. Relevance. Does the paper have an important Essential to Relevant but Marginal
message for our research question? include not essential relevance

2. Methods. Does the paper fulfil the established Outstanding Some Many important 
quality criteria for papers in its domain?] limitations limitations

3. Critical factors. What role does the 
paper identify for written medicines 
information and/or the value of 
written information?
HYPOTHETICAL OR ASSUMED

ACTUALLY DEMONSTRATED

SUMMARY OF LIMITATIONS

Appendix 4

Data extraction coding form for studies of the role 
and value of written medicines information
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C. Evaluation sheet

1. Did the paper address a clear 
research question and if so, 
what was it?

2. Was the methodology 
appropriate for the research 
question?

Design. What was the study 
design and was this appropriate 
to the question?

Sampling
● Explanation of how participants 

were selected
● Explanation of why chosen 

participants were most 
appropriate to give answer to
research question

● Discussion abut recruitment, 
e.g. why some people chose 
not to take part

Method of data collection 
● Setting for data collection 

justified
● Clear how data were collected
● Justification of method chosen
● Methods explicit
● Methods modified during study
● Form of data clear
● Discussion of saturation of data

Reflexivity relationship between 
researcher and participant–
research bias
Did researcher critically examine 
their own role, potential bias and 
influence during:
● Formulation of research 

questions
● Data collection including 

recruitment and choice of 
location

● Researcher response to events 
during the study and 
implications of any 
modifications
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Ethical issues
● Explanation of research to 

participants to see if ethical 
standards maintained

● Discussion of ethical issues 
arising in the study

● Approval sought from ethics 
committee

Data analysis. Was the data 
analysis process systematic, 
thorough and auditable?
● In depth description of 

analysis process
● Thematic analysis used? Clear 

how categories themes derived 
from data?

● Explanation of how data 
presented were selected

● Sufficient data to support 
findings? Did the researchers 
include sufficient 
cases/settings/observations?

● Contradictory data taken into 
account?

● Reflexivity and potential bias 
during data analysis

Clear statement of findings
● Findings explicit?
● Adequate discussion for and 

against researcher's arguments
● Discussion of credibility of 

findings (triangulation, 
respondent validation, more 
than one analyst)

● Findings discussed in relation 
to the original research question

● Did the authors draw a clear 
link between data and 
explanation (theory)? If not, 
what are your reservations?

● What are the main results and 
in what way are they surprising, 
interesting or suspect?

How valuable is the research?
● Researcher discusses 

contribution study makes to 
existing knowledge/understanding,
e.g. in relation to practice, 
policy, existing literature

● Identify new areas for research
● Discussed use of research 

findings?
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Banner row: bibliographic information
● Authors and year – remember there may be

more than one study by the same authors in the
same year, hence why we note the unique
Endnote identifier number for each paper.

● Funding source for the study, (e.g.) HTA or
MRC.

● Study design – need only note if it is a ‘less
common’ RCT design, e.g. factorial or cluster
randomised.

Columns
1. Intervention

● Brief summary of the intervention and
control (e.g.) 2 pp. medical information
leaflet closely modelled on EU regulations.

● Succinctly report what the information
involved:
● Record if the information was about a real

or hypothetical medicine and report name
of medicine.

● Record who gave subjects the WMI, in 
what environment, and for what length of
time.

● Note if the paper did or did not provide a
copy of the leaflet.

● Note if the intervention had a rationale:
(theory or evidence based).

● Note the language of the WMI.
● Record in a similar fashion the control

condition.
● Note length of follow-up.

2. Participants’ characteristics
● Country of study.
● Age range of subjects and any medical

condition (if relevant), or if wearing 
glasses.

● Most common language of subjects, and note
other languages spoken.

● Inclusion and exclusion criteria of subjects
stated in paper (if any).

3. Demographic data
● N – the number of participants enrolled at

the start of the study.
● Age – mean age (age range).
● Male % – at start of the study.

● Ethnic % – at start of the study for any
groups mentioned.

● Education – the subjects’ education
background, by % if possible (e.g. 15% no
formal education qualifications).

● Baseline measure – corresponding to
outcome measure(s).

4. Quality assessment
[Based on CRD guidelines and Delphi list Quality
Assessment of RCTs]
● Baseline comparability – this relates to

comparability at baseline for ‘most important
prognostic indicators’: age, sex, education,
previous medication taken, etc.
● Yes – report for what variables.
● No – report for what variables.
● Unclear or not reported – not reported.

● Blinding – in trials of an information
intervention, it is usually possible to blind
only the outcome assessor to the intervention
given. If the intervention being compared is
real vs sham PIL, it may be possible to blind
the subject (but not the treatment provider).
So if the outcome assessor is blinded, report
as such; otherwise state ‘not reported’ (if
relevant), or none.

● Randomisation – this relates to the process of
allocation to the intervention.
● Adequate – if computer-generated, table of

random numbers, coin tossing, shuffling
cards, throwing dice, etc.; i.e. the result
cannot be anticipated

● Inadequate – if according to date of birth,
date of admission, alternation, case record,
etc.; i.e. something which can be
anticipated.

● Not reported – if not clearly reported.
● Concealment – this relates to the process 

of concealing the allocation process from 
the investigator, so that it cannot be
subverted.
● Adequate – if performed at a central site

remote from the study location.
● Inadequate – if there is an open allocation

sequence, or if it uses unsealed envelopes,
non-opaque or opaque envelopes.

● Not reported – if not clearly reported.

Appendix 5
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We recorded whether trials reported loss to
follow-up, i.e. how many participants did not
have a final outcome measure. We reported this
separately for each intervention arm, if
possible, or for the total number of participants
in the trial.

● Any other comments – e.g. was study under-
powered, were findings generalisable, etc.

5. Outcome data
● Outcome measures – record these for

intervention and control. Specific outcome

measures are likely to relate to one of three
categories.

● Patient medicine-related knowledge – e.g.
recognition of medicine side-effects.

● Patient medicine-related behaviour – e.g.
adherence with recommended instructions
for proper medication use.

● Patient medicine-related attitudes – e.g.
satisfaction with information.

● Note which measures are used recording the
endpoint and/or change score data for both
groups.

● Withdrawals from each group.
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Appendix 6

Effectiveness results

Outcomes in trials measuring knowledge

Trial How measured Follow-up Intervention(s) Control Sample size Reported 
calculation statistical 
included significance

Dodds, 198667 Median recall of 3 months 7/10, n = 31 4/10, n = 30 Yes p = 0.0001
information essential 
to correct drug taking

Gibbs et al., Overall patient 10 weeks No
198979 knowledge

Name medicine 275/419 220/300 
(65.6%) (73.3%)

Therapy purpose 408/419 284/300
(97.4%) (94.7%)

When to take it 352/419 222/300
(84.0%) (74.0%)

Take with fluid 342/419 183/300 
(81.6%) (61.0%)

Take with food 304/419 185/300 
(72.6%) (61.7%)

Action if miss dose 288/419 216/300 
(68.7%) (72.0%)

Store out of reach 349/419 227/300
(83.3%) (75.7%)

Safe disposal method 316/354 176/200 
(89.3%) (88.0%)

Aware not to share 204/232 89/100 
medicines (87.9%) (89.0%)

Overall patient 160 (38.2%) 45 (15.0%)
awareness of n = 419 n = 300
side-effects

Johnson et al., End-point and 1 month 4.8 (SD 1.3), 4.5 (SD 1.3), No *p < 0.05
198680 change score of n = 18 +1.1 n = 20

knowledge of drug (SD 1.7)* 0 (SD 0.9)

Kumana et al., End-point and 3 months 5.8 (SD 2.3), 6.3 (SD 2.0), No p = NS
198881 difference in patient n = 56 +1.3 n = 51

knowledge on (SD 1.9) +1.2 (SD 2.6)
10 questions

McBean and Subjects’ knowledge 3 weeks 49.0% (+4)a 40.0% (+6)a No
Blackburn, at follow-up n = ? n = ?
198282 (adifference from 

baseline)

continued
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Trial How measured Follow-up Intervention(s) Control Sample size Reported 
calculation statistical 
included significance

Morris and Mean number of 3 months 2.9, n = 144 2.2, n = 69 Yes
Kanouse, side-effects correctly 
198283 named after 2nd 

follow-up 
(17 possible 
side-effects)

Mean number of 0.15, n = 144 0.12, n = 69
side-effects incorrectly 
named after 
2nd follow-up 
(17 possible 
side-effects)

Weiderholt Knowledge and Not reported 7.7, n = 67 4.3, n = 69 No
and Kotzan, comprehension 
198386 examination: 

Kuder–Richardson 
formula 20 
(maximum possible 
score = 11)

Arthur and No. who identified 8–12 weeks No
Clifford, drug as NSAID:
199887 Naprosyn 14/38 (37%) 5/36 (14%) p < 0.001

Indomethacin 10/38 (26%) 5/36 (14%) p < 0.001
Ibuprofen 22/38 (58%) 14/36 (39%) p < 0.01
Naproxen 12/38 (32%) 6/36 (17%) p < 0.001
Nabumetone 11/38 (29%) 8/36 (22%) p < 0.01
Ketoprofen 5/38 (13%) 5/36 (14%) p = NS
Diclofenac 16/38 (42%) 9/36 (25%) p < 0.001
Relifex 10/38 (26%) 10/36 (28%) p < 0.01
Brufen 23/38 (61%) 19/36 (53%) p < 0.001
Indocid 11/38 (29%) 3/36 (8%) p < 0.01
Volterol 25/38 (66%) 19/36 (53%) p < 0.001
Oruvail 7/38 (18%) 7/36 (19%) p = NS

Baker et al., Recall information 2 weeks No
199188 before leaving 

hospital:

Treatment purpose 43/49 (87.8%) 21/52 (40.4%) p < 0.001
Action if miss dose 30/49 (61.2%) 4/52 (7.6%) p < 0.001
Possible side-effects 34/49 (69.4%) 7/52 (13.5%) p < 0.001
Action re side-effects 26/49 (53.1%) 2/52 (3.8%) p < 0.001
When to take drug 46/49 (93.9%) 46/52 (88.5%) p = NS
How to take drug 38/49 (77.6%) 35/52 (67.3%) p = NS
Whether you can drive 18/49 (36.7%) 14/52 (26.9%) p = NS
Whether you can 30/49 (61.2%) 16/52 (30.8%) p = NS
drink alcohol

Peura et al., Participants know: Unclear No
199389 What to do if miss a 194/218 (89%) 129/195 (66%) p < 0.001

dose

Tablet taken with 211/218 (97%) 181/195 (93%) p = NS
water

Recommendations 139/218 (64%) 51/195 (26%) p < 0.001
for drinking alcohol 
and medication 

continued
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Trial How measured Follow-up Intervention(s) Control Sample size Reported 
calculation statistical 
included significance

Can take sauna 198/218 (91%) 170/195 p = NS
during medication (87%)

Name at least 1 183/218 (84%) 97/195 p < 0.001
correct side-effect (50%)

Pope et al., No. of side-effects 111 days 0.6 (SD 0.8), 1.2 (SD 1.1), No p = 0.02
199890 listed for NSAIDs n = 34 n = 37

No. of correct 0.5 (SD 1.1), 0.8 (SD 0.6), p = 0.09
side-effects n = 34 n = 37

Correctly identify:

Don’t take NSAID 29/30 (96.7%) 35/35 (100%) p = 0.06
on empty stomach

NSAIDS help with 29/33 (87.9%) 23/34 (67.6%) p < 0.05
pain

Don’t take ASA 16/31 (51.6%) 20/36 (55.6%) p = 0.9
with NSAID

NSAIDs decrease 28/33 (84.9%) 33/36 (91.7%) p = 0.3
inflammation

NSAIDs rarely cause 13/33 (39.4%) 14/36 (38.9%) p = 0.9
a rash

NSAIDs can cause 29/34 (85.3%) 24/33 (72.7%) p = 0.1
an ulcer

NSAIDs can cause 16/33 (48.5%) 14/36 (38.9%) p = 0.5
GI bleed

Call GP if heartburn 16/32 (50.0%) 21/37 (56.8%) p = 0.5
occurs

Call GP if black bowel 27/34 (79.4%) 29/37 (78.4%) p = 0.9
movement

Regner et al., Recognition of 17 days 1.8 (SD 1.2), 0.8 (SD 0.8), No p ≤ 0.05
198792 side-effects caused n = 1595% n = 19

by the medication CI: 1.2 to 2.4 95% CI: 0.5 
to 1.2

Savas and No. of correct 7–10 days 6.8 (SD 0.9), 5.2 (SD 1.5), No p = 0.0001
Evcik, 200191 answers: 8-question n = 31 n = 30

questionnaire

Strydom and Patient 5 weeks 6.8 (SD 2.1) 6.9 (SD 2.3) No 95% CI 
Hall, 200193 knowledge at n = 24 n = 26 difference of 

follow-up means: –1.4
to 1.2
p = 0.89

Young and Patient knowledge 14.5 (SD 2.5) 10.9 (SD 2.6) No p < 0.015
Brooks, bespoke test n = 10 n = 8
198694 (maximum score = 17) (+5.0)a (–0.2)a

(adifference from baseline)

Improved knowledge 10/10 people 3/8 people
score pre–post test
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Trial How measured Follow-up Intervention(s) Control Sample size Reported 
calculation statistical 
included significance

Morris and % giving the correct Not reported No
Kanouse, answer re tone
198197

Side-effect 48.0% 60.0% p < 0.01
Reducing side-effects 81.0% 83.0% p = NS
Child use 74.0% 83.0% p < 0.05
Time to work 83.0% 76.0% p < 0.10
‘Hangover effect’ 87.0% 87.0% p = NS
Dependency 71.0% 70.0% p = NS
Effects more noticeable 76.0% 76.0% p = NS
Seek more information 86.0% 77.0% p < 0.05
Not falling asleep 82.0% 88.0% p = NS
Long time taken 87.0% 94.0% p < 0.05

Quaid et al., Mean no side-effects 6 weeks 3.57 (SD 2.7), 2.29 (SD 1.6), No p < 0.05
199098 recalled n = 14 n = 14

Clark and Understanding of the 24–72 h Intervention 1: C: 10.3  No p = 0.035 
Bayley, 1972101 use of the drug – 13.9 (SD 1.7), (SD 3.6), (Intervention 1

possible score is 15 n = 15 n = 15 and C)
Intervention 2: p = 0.08 
11.1 (SD 3.1) (Intervention 1
n = 15 and 

Intervention 2)
Dolinsky Correct recognition No
et al., 1983102 of drug information

Ampicillin Intervention 1: C: 0.813  p = NS
Maximum score is 0.868 (SD 0.01), (SD 0.11),
1.00 n = 19 n = 14

Intervention 2: 
0.851 (SD 0.14), 
n = 18

Methyldopa Intervention 1: C: 0.770 p = NS
Maximum score is 0.771 (SD 0.2), (SD 0.15), 
1.00 n = 28 n = 27

Intervention 2:
0.776 (SD 0.2),
n = 29

Correct application 
of drug information

Ampicillin Intervention 1: C: 5.11 p = NS
Maximum score is 9 4.75 (SD 2.02), (SD 2.63), 

n = 16 n = 18
Intervention 2:
4.88 (SD 2.18), 
n = 17

Methyldopa Intervention 1: C: 8.40 p = NS
Maximum score is 13 8.66 (SD 2.78), (SD 2.66), 

n = 32 n = 25
Intervention 2: 
8.36 (SD 2.87), 
n = 28
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Trial How measured Follow-up Intervention(s) Control Sample size Reported 
calculation statistical 
included significance

Little et al., Patient knowledge 3 months Intervention 1: C: 35/180 Yes
1998103 (getting all questions 52/157 (33.1%) (19.4%)

correct) Intervention 2: 
44/186 (23.7%)

Vander Median no. of 1 day No
Stichele et al., correct answers out 
2002104 of 20 questions

Cisapride Intervention 1: C: 2/20 (10.0%) p < 0.05 C: 
9/20 (45.0%), n = 29 and 
n = 29 Intervention 1
Intervention 2: or 
8/20 (40.0%), Intervention 2
n = 31

Itraconazole Intervention 1: C: 5/20 (25.0%) p < 0.05 
16/20 (80.0%), n = 34 between C: 
n = 34 and 
Intervention 2: Intervention 1
15/20 (75.0%), or 
n = 34 Intervention 2

Risperidon Intervention 1: C: 8/20 (40.0%) p < 0.05 
13/20 (65.0%), n = 26 between C: 
n = 30 and 
Intervention 2: Intervention 1 
14/20 (70.0%), or 
n = 27 Intervention 2

Berry et al., Trial one: 1 day Trial one: Trial one: No
2002105 Probability estimates Intervention 1: Intervention 2: 

as a function of n = 134 n = 134
side-effect severity ‘Very common’  ‘Very common’ 
and mode of 65.6% 63.9%
response ‘Common’ 45.0% ‘Common’ 43.1%

‘Uncommon’ ‘Uncommon’ 
17.4% 15.2%
‘Rare’ 8.0% ‘Rare’ 6.2%
‘Very rare’ 3.9% ‘Very rare’ 2.8%

Likelihood Intervention 1: p < 0.0001
of occurrence 4.4 (SD 1.1), 

n = 56
Intervention 2: 
2.5 (SD 1.0), 
n = 56

Probability of Intervention 1: p < 0.0001
occurrence (%) 64.4 (SD 20.2), 

n = 56
Intervention 2: 
20.0 (SD 11.2), 
n = 56

Berry et al., Trial three: 1 day Trial three: No Trial three:
2002106 Likelihood of Intervention 1: p < 0.001

experiencing 3.99 (SD 1.2)
side-effects Intervention 2: 

4.32 (SD 1.1)
Intervention 3: 
4.48 (SD 1.1)
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Trial How measured Follow-up Intervention(s) Control Sample size Reported 
calculation statistical 
included significance

Berry et al., Trial one: 1 day Trial one: No Trial one:
2003107 Judgement of Intervention 1: p < 0.01

side-effects risk 4.18 (SD 0.9)
likelihood Intervention 2: 

4.71 (SD 0.9)

Trial two: Trial two: Trial two:
Judgement of Intervention 1: p < 0.05
side-effects 3.30 (SD 0.8)
likelihood Intervention 2: 

3.85 (SD 0.7)

Total mean recall Intervention 1: 
for 5 information 23.00 (SD 4.4)
categories Intervention 2: 

17.46 (SD 2.9)

Berry et al., Trial one: Trial one: No Trial one:
2003108 Mean probability Intervention 1: p < 0.0001

judgement 23.4 (SD 16.3)
Intervention 2:
69.3 (SD 20.5)

Risk to health Intervention 1: p < 0.001
judgement 3.07 (SD 1.3)

Intervention 2:
4.82 (SD 1.2)

Trial two: Trial two: Trial two:
Mean estimate of Intervention 1: p < 0.0001
probability of 50.5% (SD 24.4)
side-effect Intervention 2:

21.5% (SD 17.7)
Intervention 3:
9.5% (SD 14.2)
Intervention 4: 
6.8% (SD 15.4)

Berry, 2004109 Likelihood of Intervention 1: Yes p < 0.001
experience 4.11 (SD 1.4)

Intervention 2: 
4.47 (SD 1.3)

Risk to health Intervention 1: p < 0.001
3.43 (SD 1.3)
Intervention 2: 
4.00 (SD 1.3)

Berry et al., Likelihood of adverse Intervention 1: No p < 0.001
2004110 event occurring 3.97 (SD 1.3),

n = 94
Intervention 2:
2.61 (SD 1.2),
n = 94

Probability estimate Intervention 1: p < 0.001
for side-effect (%) 56.6 (SD 23.7),

n = 94
Intervention 2:
19.9 (SD 22.1),
n = 94
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Trial How measured Follow-up Intervention(s) Control Sample size Reported 
calculation statistical 
included significance

Knapp et al., Pancreatitis: Pancreatitis Yes Pancreatitis:
2004111 Estimate of adverse Intervention 1: 95% CI: 

events occurring 18.0%, n = 30 8.2 to 23.5
Intervention 2: p < 0.001
2.1%, n = 30

Likelihood of Intervention 1: p = 0.006
occurrence 3.3, n = 30
Mean ratings Intervention 2:
(1–6 scale) 2.4, n = 30

Constipation: Constipation Constipation
Estimate of adverse Intervention 1: 95% CI: 
events occurring 34.2%, n = 30 15.1 to 37.0

Intervention 2: p < 0.001
8.1%, n = 30

Likelihood of Intervention 1: p < 0.001
occurrence 4.2, n = 30
Mean ratings Intervention 2:
(1–6 scale) 2.6, n = 30

Outcomes in trials measuring attitudes

Trial How measured Follow-up Intervention (s) Control Sample size Reported 
calculation statistical 
included significance

Gibbs et al., Overall patient 10 weeks No
198979 satisfaction response 

for information 
received

Complete 294/419 (70.2%) 100/300 
satisfaction (33.3%)

Satisfaction 107/419 (25.5%) 135/300 
(45.0%)

Indifferent 9/419 (2.1%) 22/300 
(7.3%)

Dissatisfaction 3/419 (0.7%) 27/300 
(9.0%)

Complete 0/419 (0%) 5/300 
dissatisfaction (1.7%)

Don’t know 6/419 (1.4%) 11/300 
(3.7%)

Baker et al., Sufficient information 2 weeks 36/49 (73.5%) 7/52 (13.5%) No p < 0.001
199188 felt to have been 

given

Information felt to 44/49 (89.8%) 17/52 (32.7%) p < 0.001
be clear and easy to 
understand

Information felt to 44/49 (89.8%) 17/52 (32.7%) p < 0.001
be useful or 
extremely useful

Felt information 13/49 (26.5%) 33/52 (63.5%) p < 0.001
could be improved
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Trial How measured Follow-up Intervention(s) Control Sample size Reported 
calculation statistical 
included significance

Labor et al., Topics judged 1 day Intervention 1: No p < 0.0001
199595 ‘about right’ 35%

Intervention 2:
79%
Intervention 3:
90%
Intervention 4:
61%
Intervention 5:
56%

Complexity judged Intervention 1: p < 0.0001
‘about right’ 35%

Intervention 2:
63%
Intervention 3:
98%
Intervention 4:
44%
Intervention 5:
44%

Summed scores for: Intervention 1: p = 0.004
Judgmental 10.9, n = 16
component Intervention 2:

9.1, n = 19
Intervention 3:
12.2, n = 19
Intervention 4:
14.6, n = 17
Intervention 5:
13.6, n = 17

Emotional Intervention 1: p = 0.24
component 12.0, n = 15

Intervention 2:
9.0, n = 19
Intervention 3:
10.9, n = 17
Intervention 4:
12.2, n = 17
Intervention 5:
12.2, n = 17

Evaluative Intervention 1: p = 0.19
component 16.4, n = 16
One day Intervention 2:

19.2, n = 18
Intervention 3:
18.9, n = 20
Intervention 4:
16.3, n = 17
Intervention 5:
17.5, n = 17
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Trial How measured Follow-up Intervention(s) Control Sample size Reported 
calculation statistical 
included significance

Morris et al., Judgement of WMI: Not reported Intervention 1: No p = NS
198096 Well written 16.9

Intervention 2:
16.9
Intervention 3:
16.6
Intervention 4:
16.4

Accurate information Intervention 1: p = NS
31.8
Intervention 2:
32.7
Intervention 3:
31.5
Intervention 4:
31.6

Interest value Intervention 1: p < 0.02
12.7
Intervention 2:
12.3
Intervention 3:
11.2
Intervention 4:
12.9

Positive evaluation Intervention 1: p < 0.04
13.8
Intervention 2:
14.5
Intervention 3:
13.1
Intervention 4:
14.4

Adult readability Intervention 1: p < 0.001
12.3
Intervention 2:
14.4
Intervention 3:
11.0
Intervention 4:
12.9

Whatley et al., Change in willingness Intervention 1:
2002100 to take trial drug –0.9 Yes p < 0.001

compared to any 95% CI: –0.44 
other drug to –1.3

Intervention 2:
–0.3 p = 0.11
95% CI: –0.73 to 
0.69

Intervention 3:
–0.4 p = 0.1
95% CI: –0.69 to 
–0.77
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Trial How measured Follow-up Intervention(s) Control Sample size Reported 
calculation statistical 
included significance

Vander % agree with the Same day No
Stichele et al., statement that 
2002104 benefits of medicine 

are greater than 
the risks:

Cisapride Intervention 1: 36%, n = 29 p < 0.05 
62% n = 29 between 
Intervention 2: Intervention 1
31% n = 31 and 

Intervention 2

Iraconazole Intervention 1: 62%, n = 34 p < 0.05 
64% n = 34 between 
Intervention 2: Intervention 1 
41% n = 34 and 

Intervention 2
p < 0.05 
between 
Intervention 1 
and C

Risperidon Intervention 1: 84%, n = 26 p < 0.05 
70% n = 30 between 
Intervention 2: Intervention 1
54% n = 27 and 

Intervention 2
p < 0.05
between
Intervention 1
and C

Bergus et al., Change in Unclear Intervention 1: No p = 0.02
200235 favourability of –5.2

treatment rating Intervention 2:
–10.9

Berry et al., Perceived risk to 1 day Intervention 1: No p < 0.0001
2002105 health 3.8 (1.2), 

n = 56
Intervention 2:
2.8 (0.9), 
n = 56

Likelihood of Intervention 1: p < 0.0001
compliance 3.1 (1.6), 

n = 56
Intervention 2:
4.2 (1.4), 
n = 56

Satisfaction with Intervention 1: p < 0.01
information 3.1 (1.3), 

n = 56

Intervention 2:
3.7 (1.5), 
n = 56
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Trial How measured Follow-up Intervention(s) Control Sample size Reported 
calculation statistical 
included significance

Severity of side-effects Intervention 1: p < 0.0002
4.5 (0.8), 
n = 56
Intervention 2:
3.7 (1.3),
n = 56

Berry et al., Trial one: 1 day Trial one: No Trial one:
2002106 Satisfaction with the Intervention 1: p < 0.001

information rating 2.89 (1.5)
Intervention 2:
3.57 (1.4)

Perceived risk to Intervention 1: p < 0.001
health 3.63 (1.2)

Intervention 2:
2.98 (1.1)

Intention to comply Intervention 1: p < 0.0001
3.73 (1.6)
Intervention 2:
4.49 (1.5)

Ratings of severity of Intervention 1: p < 0.001
side-effects 3.96 (1.3)

Intervention 2:
3.64 (1.3)

Trial two: Trial two: Trial two:
Satisfaction with the Intervention 1: p < 0.01
information rating 3.00 (1.6)

Intervention 2:
2.46 (1.5)
Intervention 3:
2.69 (1.6)

Perceived risk to Intervention 1: p < 0.002
health 3.74 (1.3)

Intervention 2:
4.19 (1.2)
Intervention 3:
3.87 (1.2)

Intention to comply Intervention 1: p < 0.001
3.78 (1.7)
Intervention 2:
2.99 (1.6)
Intervention 3:
3.54 (1.7)

Trial three: Trial three: Trial three:
Satisfaction with the Intervention 1: p = 0.05
information rating 3.03 (1.6)

Intervention 2:
2.78 (1.5)
Intervention 3:
2.62 (1.5)

Perceived risk to Intervention 1: p < 0.02
health 3.66 (1.1)

Intervention 2:
3.86 (1.0)
Intervention 3:
3.94 (1.0)
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Trial How measured Follow-up Intervention(s) Control Sample size Reported 
calculation statistical 
included significance

Berry et al., Trial one: Same day Trial one: No Trial one:
2003107 Satisfaction with the Intervention 1: p < 0.001

information 2.92 (1.2)
Intervention 2:
2.16 (0.9)

Perceived risk to Intervention 1: p < 0.03
health 3.74 (0.9)

Intervention 2:
4.20 (1.1)

Intention to comply Intervention 1: p = 0.1
3.80 (1.2)
Intervention 2:
3.38 (1.4)

Trial two: Trial two: Trial two:
Satisfaction with the Intervention 1: p < 0.05
information rating 4.38 (0.9)

Intervention 2:
3.97 (0.9)

Perceived risk to Intervention 1: p < 0.05
health 3.50 (0.8)

Intervention 2:
3.93 (0.9)

Intention to comply Intervention 1: p > 0.05
4.43 (1.2)
Intervention 2: 
4.00 (1.1)

Berry et al., Trial one: Same day Trial one: No Trial one:
2003108 Self-satisfaction Intervention 1: p = 0.05

3.85 (1.6)
Intervention 2:
3.27 (1.7)

Severity of side-effects Intervention 1: p < 0.001
4.35 (1.3)
Intervention 2:
5.22 (1.0)

Intention to comply Intervention 1: p < 0.001
3.78 (1.6)
Intervention 2:
2.00 (1.3)

Trial two: Trial two: Trial two:
Satisfaction Intervention 1: p < 0.02

3.73 (1.3)
Intervention 2:
3.71 (1.3)
Intervention 3:
3.98 (1.3)
Intervention 4:
4.12 (1.2)

Severity of side-effects Intervention 1: p < 0.001
3.60 (1.0)
Intervention 2:
3.22 (1.2)
Intervention 3:
3.11 (1.2)
Intervention 4:
2.76 (1.1)
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Trial How measured Follow-up Intervention(s) Control Sample size Reported 
calculation statistical 
included significance

Intention to comply Intervention 1: p < 0.01
4.29 (1.4)
Intervention 2:
4.71 (1.3)
Intervention 3:
5.07 (1.1)
Intervention 4:
5.10 (1.2)

Berry, 2004109 Satisfaction with Same day Intervention 1: Yes p < 0.001
information 3.51 (1.3)

Intervention 2:
3.18 (1.5)

Severity of side-effects Intervention 1: p < 0.001
3.76 (1.2)
Intervention 2:
4.25 (1.2)

Risk to health Intervention 1: p < 0.001
3.43 (1.3)
Intervention 2:
4.00 (1.3)

Intention to comply Intervention 1: p < 0.001
3.65 (1.6)
Intervention 2:
3.17 (1.5)

Berry et al., Satisfaction Same day Intervention 1: No p < 0.005
2004110 2.76 (1.3), 

n = 94
Intervention 2:
3.31 (1.3), 
n = 94

Severity of side-effects Intervention 1: p < 0.001
3.63 (1.1), 
n = 94
Intervention 2:
3.04 (1.1),
n = 94

Risk to health Intervention 1: p < 0.001
3.21 (1.1),
n = 94
Intervention 2:
2.66 (1.1),
n = 94

Intention to take Intervention 1: p < 0.001
medicine 3.06 (1.6),

n = 94
Intervention 2:
4.14 (1.6), 
n = 94
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Trial How measured Follow-up Intervention(s) Control Sample size Reported 
calculation statistical 
included significance

Knapp et al., Pancreatitis: Intervention 1: Yes p = 0.002
2004111 Perceived risk to 3.4, n = 30

health Intervention 2:
2.4, n = 30

Satisfaction with Intervention 1: p = 0.048
information 3.3, n = 30

Intervention 2:
4.1, n = 30

Severity of side-effects Intervention 1: p = 0.198
3.7, n = 30
Intervention 2:
3.3, n = 30

Effect on decision Intervention 1: p = 0.163
to take medicine 3.1, n = 30

Intervention 2:
2.5, n = 30

Constipation:
Perceived risk to Intervention 1: p = 0.041
health 3.2, n = 30

Intervention 2:
2.3, n = 30

Satisfaction with Intervention 1: p = 0.059
information 3.4, n = 30

Intervention 2:
4.2, n = 30

Severity of side-effects Intervention 1: p = 0.393
3.2, n = 30
Intervention 2:
2.8, n = 30

Effect on decision to Intervention 1: p = 0.037
take medicine 3.8, n = 30

Intervention 2:
2.6, n = 30
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Outcomes in trials measuring behaviour

Trial How measured Follow-up Intervention(s) Control Sample size Reported 
calculation statistical 
included significance

Dodds, 198667 Median patient 3 months 13/17, n = 31 10/17, n = 30 Yes p = 0.008
behaviour 
questionnaire re score 
for assessing actual 
drug taking

Median patient 21/27, n = 31 15/27, n = 30 p = 0.0001
compliance score 
(measured by tablet 
count and interview)

McBean and Long-term 3 weeks 57.0% n = ? 55.0% n = ? No Not reported
Blackburn, compliance
198282

Morris and Mean no. of health 3 months 4.1, n = 92 3.6, n = 53 Yes Not reported
Kanouse, problems reported 
198283 at 2nd follow-up 

(17 possible 
side-effects)

Peveler et al., Reported continuation 12 weeks 54 (50.9%), 54 (50.5%), Yes ?
199984 of treatment at n = 106 n = 107

6 months (measured 
by MEMS device 
recording when tablet 
container was opened
for dosing event)

Vander Patient compliance 8 weeks 19/22 (86.4%) 17/24 (70.8%) No
Stichele et al., (measured by MEMS 
199234 device recording when 

tablet container was 
opened for dosing 
event)

Vesco et al., End-point theophylline 8 days 7.6 µg ml–1 7.8 µg ml–1 No p = NS
199085 blood levels (3.0), n = 18 (3.5), n = 19

Stopped taking 8/18 ( SD) 3/19 ( SD) p = NS
medicine (measured 
by pill count)

Side-effects reported 0.7 (SD), n = ? 0.3 (SD), n = ? p < 0.05
(symptom score per 
treatment day)

Baker et al., Reduced worry 2 weeks 26/49 (53.1%) 13/52 (25.0%) No p < 0.05
199188 about drug treatment 

as a result of specific 
information

Quaid et al., Mean no. of 6 weeks 2.00 (1.9) 2.00 (2.3) No p = NS
199098 side-effects reported n = 14 n = 14

to experimenter

Mean no. of 1.14 (1.2) 1.43 (1.8) p = NS
side-effects reported n = 14 n = 14
to physician

Van Haecht Read the PIL Unclear 51/161 (31.7%) 38/156 (24.3%) No
et al., 199199 thoroughly
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Appendix 7

Mapping patient-centred processes on to 
the effectiveness trials 
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Selected texts are listed in bold type.

David Dickinson
● Sless D, Wiseman R. Writing about medicines

for people. 2nd ed. Melbourne:
Communication Research Institute of
Australia; 2004.

● Plain English Campaign. The plain English
guide to writing medical information. URL:
http://www.plainenglish.co.uk/
medicalguide.html (accessed 28 November
2005)

● Dickinson D. Top tips for user-friendly patient
information. URL: http://www.pecmi.org
(accessed 28 November 2005)

Prof. James Hartley
● Shriver KA. Seeing the text: the role of

typography and space. In Schriver KA, editor.
Dynamics in document design: creating 
text for readers. Chichester: John Wiley; 
1997.

● Hartley J. Designing instructional and
informational text. In Jonassen DH, editor.
Handbook of research on educational
communications and technology. 2nd ed. New
York: Macmillan; 2004.

● Zwaga HJG, Boersema T, Hoonout HCM. Visual
information for everyday use. London: Taylor &
Francis; 1999.

Brian Parkinson
● Zwaga HJG, Boersema T, Hoonout HCM. Visual

information for everyday use. London: Taylor &
Francis; 1999.

● Jacobson R, editor. Information design.
Cambridge, MA: MIT Press; 1999.

● Albers MJ, Mazur B, editors. Content and
complexity. Mahwah, NJ: Lawrence Erlbaum;
2003.

Karel van de Waarde 
● Sless D. Usable medicines information. Canberra:

CRIA; 2001.
● Van der Stichele R. Impact of written drug

information in patient package inserts.
Acceptance and benefit/risk perception. PhD
thesis. Ghent: Academia Press; 2004.

● Van der Waarde K. Visual information about
medicines for patients. Alberta: University of
Alberta; 2003.

Prof. Pat. Wright
● Hartley J. Designing instructional text. 3rd ed.

London: Kogan Page; 1994.
● Shriver KA. Seeing the text: the role of

typography and space. In Schriver KA, editor.
Dynamics in document design: creating text for
readers. Chichester: John Wiley; 1997.

● Wright P. Designing healthcare advice for the
public. In Durso FT, editor. Handbook of
applied cognition. Chichester, John Wiley; 1999.

Health Technology Assessment 2007; Vol. 11: No. 5

139

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

Appendix 8

Full list of texts cited by key informants





Health Technology Assessment 2007; Vol. 11: No. 5

141

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

Appendix 9

Copies of interventions

The following papers reported trials in the effectiveness review, either published copies (or extracts) of
the WMI intervention which were reproducible, or provided a copy on written request.

Arthur V, Clifford C. Evaluation of information given to
rheumatology patients using non-steroid anti-
inflammatory drugs. J Clin Nurs 1998;7:175–81.

Baker D, Roberts DE, Newcombe RG, Fox KA.
Evaluation of drug information for cardiology
patients. Br J Clin Pharmacol 1991;31:525–31.

Bergus GR, Levin IP, Elstein AS. Presenting risks and
benefits to patients: the effect of information
giving on decision making. J Gen Intern Med
2002;17:612–17.

Berry D, Knapp P, Raynor T. Is 15 per cent very
common? Informing people about the risks of
medication side effects. Int J Pharm Pract
2002;10:145–51.

Berry DC, Michas IC, Bersellini E. Communicating
information about medication side effects: effects
on satisfaction, perceived risk to health, and
intention to comply. Psychol Health
2002;17:247–67.

Berry DC, Michas IC, Bersellini E. Communicating
information about medication: the benefits of
making it personal. Psychol Health 2003;18:127–39.

Berry DC, Raynor DK, Knapp P. Communicating risk of
medication side effects: An empirical evaluation of
EU recommended terminology. Psychol Health Med
2003;8:251-63.

Berry DC. Interpreting information about medication
side effects: Differences in risk perception and
intention to comply when medicines are
prescribed for adults or young children. Psychol
Health Med 2004;9:227-34.

Clark CM, Bayley EW. Evaluation of the use of
programmed instruction for patients maintained
on Warfarin therapy. Am J Public Health
1972;62:1135–39

Dodds LJ. Effects of information leaflets on compliance
with antibiotic therapy. Pharm J 1986;236:48-51.

Dolinsky D, Gross SM, Deutsch T, Demestihas E,
Dolinsky R. Application of psychological principles
to the design of written patient information. Am J
Hosp Pharm 1983;40:266–71.

Gibbs S, Waters WE, George CF. The benefits of
prescription information leaflets (1). Br J Clin
Pharmacol 1989;27:723–39.

Knapp P, Raynor DK, Berry DC. Comparison of two
methods of presenting risk information to patients
about the side effects of medicines. QSHC
2004;13:176-80.

Kumana CR, Ma JT, Kung A, Kou M, Lauder I. An
assessment of drug information sheets for diabetic
patients: only active involvement by patients is
helpful. Diabetes Res Clin Pract 1988;5:225–31.

Labor SL, Schommer JC, Pathak DS. Information
overload with written prescription drug
information. Drug Inf J 1995;29:1317–28.

Little P, Griffin S, Kelly J, Dickson N, Sadler C. Effect of
educational leaflets and questions on knowledge of
contraception in women taking the combined
contraceptive pill: randomised controlled trial.
BMJ 1998;316:1948–52.

Morris LA, Myers A, Thilman DG. Application of the
readability concept to patient-oriented drug
information. Am J Hosp Pharm 1980;37:1504–9.

Morris LA, Kanouse DE. Consumer Reactions to the
Tone of Written Drug Information. Am J Hosp
Pharm 1981;38:667–71.

Peura S, Klaukka T, Hannula AM, Eerikainen S.
Electronically produced information leaflets
increase patients’ understanding of antibiotics. Int
J Pharm Pract 1993;2:22–5.

Peveler R, George C, Kinmonth AL, Campbell M,
Thompson C. Effect of antidepressant drug
counselling and information leaflets on adherence
to drug treatment in primary care: randomised
controlled trial. BMJ 1999;319:612–5.

Pope JE, Stevens A, Rooks M. A randomized double
blind trial of verbal NSAID education compared to
verbal and written education. J Rheumatol
1998;25:771–5.

Quaid KA, Faden RR, Vining EP, Freeman JM.
Informed consent for a prescription drug: impact
of disclosed information on patient understanding
and medical outcomes. Patient Educ Couns
1990;15:249–59.

Savas S, Evcik D. Do undereducated patients read and
understand written education materials? A pilot
study in Isparta, Turkey. Scand J Rheumatol
2001;30:99–102.
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Vander Stichele RH, Thomson M, Verkoelen K,
Droussin AM. Measuring patient compliance with
electronic monitoring: lisinopril versus atenolol in
essential hypertension. Post Market Surveill
1992;6:79–90.

Vander Stichele RH, Vandierendonck A, De Vooght G,
Reynvoet B, Lammertyn J. Impact of benefit
messages in patient package inserts on subjective
drug perception. Drug Inf J 2002;36:201–8.

Vesco D, Toumi M, Faraj F, Razzouk H, Orehek J.
Manufacturer’s information insert and subjective

theophylline side-effects. Eur Respir J
1990;3:1162–5.

Whatley S, Mamdani M, Upshur REG. A randomised
comparison of the effect of three patient
information leaflet models on older patients’
treatment intentions. Br J Gen Pract
2002;52:483–4.

Wiederholt JB, Kotzan JA. Effectiveness of the 
FDA-designed patient package insert for
benzodiazepines. Am J Hosp Pharm 1983;40:
828–34.
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Arthur V, Clifford C. Evaluation of information given to rheumatology patients using non-steroid 
anti-inflammatory drugs. J Clin Nurs 1988;7:175–81. Not previously published. Reprinted with permission.
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Originally published in Baker D, Roberts DE, Newcombe RG, Fox KA. Evaluation of drug information for
cardiology patients. Br J Clin Pharmacol 1991;31:525–31. Reprinted with permission.
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Originally published in Berry D, Knapp P, Raynor T. Is 15 per cent very common? Informing people about the
risks of medication side effects. Int J Pharm Pract 2002;10:145–51. Reprinted with permission.

Originally published in Berry DC, Michas IC, Bersellini E. Communicating information about medication side
effects: effects on satisfaction, perceived risk to health, and intention to comply. Psychol Health 2002;17:247–67.
Reprinted with permission from Taylor & Francis Ltd, http://www.tandf.co.uk/journals.
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Originally published in Berry DC, Michas IC, Bersellini E. Communicating information about medication: the
benefits of making it personal. Psychol Health 2003;18:127–39. Reprinted with permission from Taylor & Francis
Ltd, http://www.tandf.co.uk/journals.

Originally published in Berry DC, Raynor DK, Knapp P. Communicating risk of medication side effects: An
empirical evaluation of EU recommended terminology. Psychol Health Med 2003;8:251–63. Reprinted with
permission from Taylor & Francis Ltd, http://www.tandf.co.uk/journals.
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Originally published in Berry DC. Interpreting information about medication side effects: differences in risk
perception and intention to comply when medicines are prescribed for adults or young children. Psychol Health
Med 2004;9:227–34. Reprinted with permission from Taylor & Francis Ltd, http://www.tandf.co.uk/journals.

Originally published in Clark CM, Bayley EW. Evaluation of the use of programmed instruction for patients
maintained on Warfarin therapy. Am J Public Health 1972;62:1135–9. Reprinted with permission.
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Originally published in Dodds LJ. Effects of information leaflets on compliance with antibiotic therapy. Pharma J
1986;236:48–51. Reprinted with permission.
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Originally published in Dolinsky D, Gross SM, Deutsch T, Demestihas E, Dolinsky R. Application of psychological
principles to the design of written patient information. Am J Hospital Pharmacy 1983;40:266–71. © 1983, American
Society of Health-System Pharmacists, Inc. All rights reserved.
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Originally published in Knapp P, Raynor DK, Berry DC. Comparison of two methods of presenting risk
information to patients about the side effects of medicines. Quality and Safety in Health Care 2004;13:176–80.
Reprinted with permission.

Originally published in Labor SL, Schommer JC, Pathak DS. Information overload with written prescription drug
information. Drug Inf J 1995;29:1317–28. Reprinted with permission.
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Originally published in Little P, Griffin S, Kelly J, Dickson N, Sadler C. Effect of educational leaflets and questions
on knowledge of contraception in women taking the combined contraceptive pill: randomised controlled trial.
BMJ 1998;316:1948–52. Reprinted with permission.
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Originally published in Peura S, Klaukka T, Hannula AM, Eerikainen S. Electronically produced information
leaflets increase patients’ understanding of antibiotics. Int J Pharm Pract 1993;2:22–5. Reprinted with permission.
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Peveler R, George C, Kinmonth AL, Campbell M, Thompson C. Effect of antidepressant drug counselling and
information leaflets on adherence to drug treatment in primary care: randomised controlled trial. BMJ 1999;
319:612–15. Not previously published. Reprinted with permission.
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Originally published in Pope JE, Stevens A, Rooks M. A randomized double blind trial of verbal NSAID education
compared to verbal and written education. J Rheumatol 1998;25:771–5. Reprinted with permission.
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Reprinted from: Patient Educ Couns 15. Quaid KA, Faden RR, Vining EP, Freeman JM. Informed consent for a
prescription drug: impact of disclosed information on patient understanding and medical outcomes. Patient Educ
Couns 1990;15:249–59. Copyright 1990, with permission from Elsevier.
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Originally published in Savas S, Evcik D. Do undereducated patients read and understand written education
materials? A pilot study in Isparta, Turkey. Scand J Rheumatol 2001;30:99–102. Reprinted with permission.
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Originally published in Vander Stichele RH, Thomson M, Verkoelen K, Droussin AM. Measuring patient
compliance with electronic monitoring: lisinopril versus atenolol in essential hypertension. Post Marketing
Surveillance 1992;6:79–90. Reprinted with permission.
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Originally published in Vander Stichele RH, Vandierendonck A, De Vooght G, Reynvoet B, Lammertyn J. Impact
of benefit messages in patient package inserts on subjective drug perception. Drug Inf J 2002;36:201–8. Reprinted
with permission.

Originally published in Vesco D, Toumi M, Faraj F, Razzouk H, Orehek J. Manufacturer’s information insert and
subjective theophylline side-effects. Eur Respir J 1990;3:1162–5. Reprinted with permission.
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