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Abstract

This thesis describes the epidemiology, quality and methods of systematic reviews of

health professional behaviour change interventions. The epidemiology was explored using

descriptive methods and the quality was assessed with the AMSTAR tool. 'Lumping' and

'splitting', which refers to how broad or narrow a systematic review question is framed, was

explored by assessing a subset of reviews to see how review authors framed their systematic

review question and justified this decision. The results indicate that there has been an

increase in the number of systematic reviews published on professional behaviour change

interventions, they are dispersed across various literature sources and the reviews were

generally of poor quality. Furthermore, many reviews are 'split', with little justification for

the authors' choice of research question. The overlapping subject areas in addition to the

low methodological quality raise concern about the organization of the field, including

redundancy of publications and potential duplication of efforts.
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Preface

Access to a large set of systematic reviews through the Rxfor Change project

provided the opportunity to conduct a Master's thesis on the epidemiology, quality and
methods of systematic reviews of professional behaviour change interventions.

The Rxfor Change database (www.rxforchange.ca) summarizes research evidence
about the effects of strategies to improve drug prescribing practices, which includes

systematic reviews of professional behaviour change interventions. The identification and
synthesis of systematic reviews of the professional interventions is conducted by the
Effective Practice and Organisation of Care (EPOC) Group, a review group of the Cochrane
Collaboration. Through comprehensive searches conducted for Rxfor Change between 2006
and 2008, 19,265 systematic reviews were identified, of which 193 met the selection criteria.
These 193 reviews were critically examined to explore their epidemiology, quality and

methods.

Along with Jeremy Grimshaw, Alain Mayhew and Julia Worswick, I was part of the
leadership team for the 2008-2009 update of the Rxfor Change database, and was involved
in all aspects of the planning and execution of the project. For a large majority of the
reviews, I was one of the two individuals involved in the duplicate screening, quality

assessment and data extraction process. Throughout the course of the project, I was also

involved in problem-solving and refining of the project's methods. For this Master's thesis,
I carried out all of the analyses and prepared the written report of the results for the entire
thesis, including each of the results chapters.
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1 . Introduction

1 . 1 Rationale

1.1.1 Systematic Reviews

Primary medical research studies are abundant and are often spread across multiple

sources. Systematic reviews are a valuable resource, synthesizing multiple studies to answer

a single research question. (1;2) Systematic reviews use a clearly formulated question to

identify, select, and critically appraise relevant research using systematic and explicit

methods. (3) Data are collected and analysed from the identified studies and statistical

methods such as meta-analysis are used if appropriate. (3) Various stakeholders, including

clinicians, guideline developers and granting agencies use systematic reviews to stay

informed of current and relevant evidence-based research. (4) In addition, systematic

reviews are among the most cited reports, indicating their importance to researchers for

staying abreast of developments in their field of study. (5)

However systematic reviews can be of variable quality, depending on the extent to

which scientific review methods were used in their development to minimize error and bias.

Studies have consistently shown that improvement in the quality of systematic reviews and

meta-analyses is needed. (6-9) Due to this variability in quality, it is necessary to appraise a

systematic review for its methods before the results are implemented into practice or policy.

There are various quality tools in existence, but only some have used systematic and

evidence-based methods in their development. (10) A description of the AMSTAR ('a

measurement tool to assess systematic reviews') tool was published in 2007 and consists of

1 1 items to assess the methodological quality of systematic reviews. (11) This tool was

developed systematically and has been shown to be reliable and valid. (12)
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1.1.2 Professional Behaviour Change Interventions

Knowledge translation uses synthesis, dissemination and exchange to improve health

and provide more effective health services. (13) A key component of knowledge translation

involves changing behaviours of health professionals to utilize up-to-date evidence in the

care of their patients. Therefore, understanding the effectiveness of professional behaviour

change interventions can aid in implementing evidence into practice.

Many barriers exist in the translation of evidence into practice for health

professionals, including lack of time, lack of ability to appraise research studies properly, or

barriers related to implementing new strategies into practice. (14) Increased research has

been conducted on the effectiveness of interventions to change professional behaviour,

including the publication of numerous systematic reviews on the topic. (15) Implementing

changes to clinical practice requires good planning and a combination of various

interventions. With limited resources in the health care systems, decisions relating to the

implementation of interventions need to maximize benefits and minimize costs. (16)

The Effective Practice and Organisation of Care (EPOC) Group is a review group of

The Cochrane Collaboration which produces systematic reviews of educational, behavioural,

financial, regulatory and organisational interventions designed to improve health

professional practice and the organisation of health care services. (17) EPOCs scope of

work is broad and covers any clinical area. There are currently over 6000 articles in its

specialized register of intervention studies. EPOC classifies professional interventions

according to a defined taxonomy which includes categories such as audit and feedback,

reminders, educational outreach and educational meetings.

2



1.1.3 Overviews of Systematic Reviews of Professional Behaviour

Change Interventions

To summarize the large number of systematic reviews in the area of professional

behaviour change, an overview of systematic reviews of professional behaviour change

interventions was published in 1998 in BMJ. The overview included 18 systematic reviews

identified up to 1996. (15) In 2001, an update of this overview was published in Medical

Care that included 41 reviews identified up to 1999. (18) Both of these reviews have been

widely used and cited by various groups worldwide to inform decisions about the choice of

quality improvement and professional education strategies. In 2006, the COMPUS

(Canadian Optimal Medication Prescribing and Utilization Service) directorate of the

Canadian Agency for Drugs and Technologies in Health (CADTH) approached EPOC to

update these overviews to provide guidance to provinces about interventions to promote

optimal prescribing practices. In 2007, the results of this project were published in an online

inventory of interventions database (www.rxforchange.ca), with interventions to improve

evidence-based prescribing practice divided into categories of professional (e.g. audit and

feedback), organizational (e.g. revision of professional roles), structural (e.g. changes in

medical records systems), financial (e.g. target payment systems), and consumer (e.g.

education) interventions. Included in the database are reviews that are considered most

relevant for prescribing behaviour in addition to all systematic reviews that evaluate

professional behaviour change interventions. When the database was launched it contained

* According to Scopus, the 1998 overview has been cited over 800 times, and the 2001 overview has
been cited over 450 times.
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51 systematic reviews and in 2008/2009, the process was updated to include a total of 86

systematic reviews.

1.1.4 Lumping and Splitting in Systematic Reviews of Professional

Behaviour Change Interventions

A major advantage of systematic reviews compared to individual trials is that they

can increase statistical power to allow for important questions to be posed and meaningful

outcomes measured. (19) Debates on how broad or narrow to make the research question in

a systematic review involve whether very narrow questions are less useful compared to

whether very broad questions are too heterogeneous to be combined. This has been referred

to as 'lumping' versus 'splitting'. (20;21) Lumping has a potential to reduce the chance of

bias, and allows for generalizability across a wider range of populations and settings, but

splitting can potentially make reviews more relevant for end users and makes reviews easier

to conduct. (21)

Systematic reviews of professional behaviour change interventions are relatively

complex, due to the variety of health professional population groups studied, complexity of

interventions and the numerous behavioural outcomes which may be considered. In

addition, compared to clinical subject areas, professional behaviour change reviews usually

lack an obvious biological basis to support the lumping or splitting decision. Specifically,

while clinical areas might have a biological model or mechanism that supports the decision

to lump or split the review, professional behaviour change reviews have a tendency to base

their decisions on hypotheses or theories that have less supporting evidence.
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Although lumping and splitting has a substantial impact on the conduct and potential

results of systematic reviews, there has been limited discussion about it to date in the

scientific literature. (20;21) This thesis aims to raise awareness about the issue and provide

insight into the potential impacts of lumping and splitting on systematic reviews of

professional behaviour change interventions.

1 .2 Objectives and Scope of Thesis

The three objectives of this thesis are:

1. To describe the epidemiology of systematic reviews of professional behaviour

change interventions. This is addressed in chapter two, where the descriptive

epidemiology of the 193 reviews is explored to determine where, when and how

they were conducted.

2. To describe the quality of systematic reviews of professional behaviour change

interventions. This is addressed in chapter three, where the quality of the reviews is

assessed using the AMSTAR quality appraisal instrument and trends in quality are

examined.

3. To descriptively explore the effects of lumping and splitting on professional

behaviour change interventions looking at a subset of reviews. This is addressed in

chapter four, where reviews on reminder interventions are analyzed to take a closer

look at the issue of lumping and splitting, an important topic for reviews on

professional behaviour change interventions.
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2. The Descriptive Epidemiology of Systematic Reviews of Professional Behaviour

Change Interventions

Weir M, Grimshaw J, Mavhew A, Fergusson D, Worswick J, Bubis L, Bussières A

2.1. Abstract

Background: Systematic reviews consist of a clearly defined question and use systematic

and explicit methods to identify, select, and critically appraise relevant research, and to

collect and analyse data from the studies that are included in the review. There are

increasing numbers of systematic reviews addressing a broad range of questions in

healthcare, including methods for improving quality of care. The objective of this study was

to identify systematic reviews of health professional behaviour change interventions and to

examine the epidemiology, descriptive characteristics and citation frequency of identified

reviews.

Methods: Systematic reviews were identified from 1966 to 2008 from MEDLINE,

EMBASE the Cochrane Database of Systematic Reviews, and DARE. Reviews were

assessed if they evaluated a professional intervention and evaluated professional behaviour

or clinical outcomes.

Results: One hundred and ninety-three systematic reviews published between 1977 and

2008 were included in the analysis. Publication of systematic reviews on professional

behaviour change interventions have increased over time, and are highly cited compared to

papers in the life sciences. Identified reviews were published in over 100 different journals

and covered overlapping topic areas. There were potential flaws in the methodology for

many of the reviews.

'Contributions of authors: Study conception and design: MW, JG, AM; acquisition of data: MW, JW, LB,
AB, AM; analysis and interpretation of data: MW, JG, AM, DF; writing of paper: MW; commenting on drafts:
JG, AM, DF, JW, LB, AB. Journal to be submitted to: BMJ or CMAJ
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Conclusions: The wide dispersion of literature with overlapping subject areas may hinder

the usability of reviews and indicate a potential redundancy of literature and duplication of

efforts by reviewers. Authors of professional behaviour change reviews should consider the

current body of evidence when planning systematic reviews in this area.

2.2. Introduction

2.2.1. Systematic Reviews

With the large number of primary studies being published in medical journals,

effectively synthesizing research evidence is increasingly seen as an important precursor to

disseminating and exchanging information for use in practice or policy. (1 ;2) Systematic

reviews consist of a clearly defined question and use systematic and explicit methods to

identify, select, and critically appraise relevant research, and to collect, analyse and

summarize data from the studies that are included in the review. (3) Statistical methods,

such as meta-analyses, may or may not be used to analyse and summarise the results of the

included studies. (3) Various stakeholders, including clinicians, guideline developers and

granting agencies use systematic reviews to stay informed of current, relevant evidence-

based research. (4) In addition, systematic reviews are among the most cited reports, and

have been placed at the top of several hierarchies of evidence. (5)

2.2.2. Professional Behaviour Change Interventions

Improving the health of individuals often requires changing behaviours, and

improving health care often requires changing behaviours of health professionals. (6) Thus,

interventions that aim to change professional behaviour can play an important role in

9



translating evidence into practice. Many barriers exist in the translation of evidence into

practice for health professionals, including lack of time, lack of ability to appraise research

studies properly, or barriers related to implementing new strategies into practice. (7) In

recent years there has been increased primary and secondary research into the gap between

evidence and practice, barriers to implementation and the evaluation of the effectiveness of

methods to change professional behaviour. (8)

2.2.3. Systematic Reviews of Professional Behaviour Change

Interventions

To summarize the large number of systematic reviews in the area of professional

behaviour change, an overview of systematic reviews of professional behaviour change

interventions was published in 1998 in BMJ by the Cochrane Effective Practice and

Organization of Care (EPOC) Group, which included 18 reviews published up to 1996. (8)

In 2001, an update of this overview was published in Medical Care that included 41 reviews

published up to 1999. (9) Both of these reviews have been widely used and cited by various

groups worldwide to inform decisions about the choice of quality improvement and

professional education strategies.1" In 2006, the COMPUS (Canadian Optimal Medication
Prescribing and Utilization Service) directorate of CADTH (Canadian Agency for Drugs and

Technologies in Health) approached EPOC to create syntheses of potential interventions to

promote optimal prescribing practices in order to provide guidance to provinces. In 2007,

the results of this project were published in an online inventory of interventions database, Rx

for Change (www.rxforchange.ca), housing interventions to improve evidence-based

+ According to Scopus, the 1998 overview has been cited over 800 times, and the 2001 overview has
been cited over 450 times.
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prescribing practice and interventions to change professional behaviour. The database was

updated in 2009 to include reviews up to May 2008.

2.2.4. Objective and Research Questions

The objective of this study was to investigate the descriptive epidemiology of

systematic reviews of professional behaviour change interventions. The following research

questions were addressed:

1. How many reviews of professional behaviour change interventions have been

published?

2. Has the number of publications of reviews in this area increased? Are they

increasing in proportion to the amount of systematic reviews being produced in all

health research areas?

3. Where are systematic reviews of professional behaviour change interventions

published (i.e. journals, grey literature, The Cochrane Library)? How many reviews

are being produced for each type of professional behaviour change strategy? Which

health professional populations have been targeted most frequently for behaviour

change interventions? Which countries are producing systematic reviews of

professional behaviour change interventions?

4. Are certain types of reviews cited more frequently in the literature?

5. Are authors updating their reviews of professional behaviour change interventions?

11



2.3. Methods

2.3. 1 Selection of Systematic Reviews

Systematic reviews of health professional behaviour change interventions were

identified using a highly sensitive search strategy with methodological filters developed by

an information specialist and applied to multiple bibliographic databases including

MEDLINE, EMBASE, DARE and The Cochrane Library (see Appendices A and B for

complete list of databases, dates searched and individuals involved). All reviews were

independently screened by two individuals, with disagreements resolved by consensus, to

confirm that they met the following selection criteria: was a systematic review (as defined

by having explicit methods and selection criteria), had a primary focus to evaluate

interventions targeting health professionals (see Appendix C for types of interventions), and

evaluated professional behaviour outcomes or patient health outcomes.

If a review was an update to a previous systematic review, both versions were

included and treated as two separate reviews if an updated search was conducted, as per the

definition of an update by the Cochrane Handbook for Systematic Reviews of Interventions.

(3) For example, Haynes and Walker published a paper on computer-assisted quality

assurance in 1987, which was subsequently updated by Johnston et al. in their paper on

computer-based clinical decision support systems in 1994, followed by Hunt et al. in 1998

and finally Garg et al. in 2005. (10-13) All four of these publications were treated as

separate systematic reviews.

Publications of different versions of the same systematic review that were published

in more than one source were treated as duplicate reviews. Publication information such as

the journal and date of publication were noted for both versions of the review, however, data

12



was only abstracted and analyzed from whichever source provided more comprehensive

information on the methods and included studies.

2.3.2 Data Collection and Analysis

Two individuals independently extracted data, with disagreements resolved by

consensus. The following items were extracted from all systematic reviews: author, journal,

year of publication, country of corresponding author, study question, number of included

studies, study designs, target population, interventions, outcomes, and sources of funding.

Authors' analysis of data was categorized for each review as either descriptive analysis only,

vote counting, reporting of effect sizes, meta-analysis or meta-regression. Vote counting

was defined as the tabulation of positive studies in the review based on the direction of effect

or statistical significance, and a descriptive analysis was defined by only a narrative

synthesis of the included studies. (14) Intervention, study design, target population, and

outcomes were grouped according to pre-specified categories (see Appendix C). Impact

factors of journals and citation frequencies were obtained primarily from ISI Web of

Knowledge (www.isiknowledge.com) and Scopus (www.scopus.com). Scopus was used

when citation frequencies were not available from ISI Web of Knowledge (n=54). The

primary analysis was descriptive, with frequencies calculated and graphical representation

utilized when appropriate.

Publication frequencies were used to compare the epidemiology of professional

behaviour change systematic reviews with systematic reviews in all health areas. In order to

approximate the number of systematic reviews published in the same time period that

professional behaviour change reviews were identified, a search was carried out in

13



MEDLINE between 1977 and 2007 for titles and abstracts that included the term 'systematic

review' and articles that had 'meta-analysis' in the title or identified as a publication type

(systematic review.tw OR meta-analysis.pt.ti). Citation frequencies of all life science

articles were determined using a paper published in 2005 by Eugene Garfield, the founder

and chairman emeritus of ISI (Institute of Scientific Information). (15) Citations were

managed using Reference Manager (version 12; www.refman.com). Data abstraction and

analysis was conducted using Microsoft Excel (2007 version).

2.4 Results

2.4.1 Identification of Systematic Reviews

A total of 19,265 records were identified through searches for the Rxfor Change

project, with 193 systematic reviews meeting the selection criteria for professional behaviour

change interventions (See Figure 2-1). Ten of these 193 were duplicate publications, and 23

were updates of previously conducted reviews (see Appendices D-F for lists of included

reviews, duplicate reviews, and excluded reviews).
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Figure 2-1: Flow diagram of selected studies
10679 records retrieved

from Rxfor Change 2006
search

(1966-2006)

8586 records retrieved for
Rxfor Change updated

search
(2006-2008)

1 17 systematic reviews
targeting professionals

(1966-2006)

89 systematic reviews
targeting professionals

(2006-2008)

206 potentially eligible records

13 excluded:
• no evaluation of

professional intervention (7)
• no outcome data or

inappropriate outcomes (5)
• no explicit methods (1)

193 reports of systematic reviews
included in the analysis

2.4.2 Publication Frequency

The first identified systematic review was published in 1977, with the majority

published after 1988 (Figure 2-2). This parallels the trend for all systematic reviews and

meta-analyses indexed in MEDLINE. In 2007, systematic reviews of professional behaviour

change accounted for approximately 1 % of all systematic reviews and meta-analyses indexed

in MEDLINE.
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Figure 2-2: Crude numbers of systematic reviews as publication types in MEDLINE, along with number
of systematic reviews of professional behaviour change interventions, for years 1977-2008
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2.4.3 Descriptive Characteristics

Most of the 193 reviews were published in paper-based journals (154 [79.8%]), with

a small proportion published in the Cochrane Database of Systematic Reviews (32 [16.6%])

and as grey literature (7 [3.6%]) (Table 2-1). The country of the corresponding author was

primarily the United States (57 [29.5%]), the United Kingdom (52 [26.9%]) and Canada (35

[18.1%]), with 16 countries represented in total. The most frequently evaluated interventions

were educational meetings (116 [63.4%]), reminders (106 [57.9%]), multifaceted

interventions (99 [54.1%]), educational materials (94 [51.4%]), and audit and feedback (89

[48.6%]). Physicians were the most targeted group of health professionals (159 [86.9%]),
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followed by nurses (85 [46.4%]) and pharmacists (31 [16.9%]) with 25 (13.7%) of the

reviews not clearly indicating which health professionals were targeted. The majority of

reviews included randomized controlled trials (RCTs) in their systematic reviews (90.2%),

with many including other designs such as controlled trials and controlled before-and-after

studies. Twenty-four systematic reviews (13.1%) did not report on the designs of the

included studies.

Few review authors undertook a meta-analysis (27 [14.8%]), with most using a vote

counting (64 [35.0%]) or descriptive approach (65 [35.5%]). Most review authors assessed

process of care (173 [94.5%]) or outcome of care (119 [65.0%]) outcomes, with

approximately one-third documenting a cost outcome (56 [31.1%]) and one-fifth

documenting patient or provider satisfaction (41 [22.4%]). In one-third of the systematic

reviews, both funding and potential conflicts of interest of the review authors were disclosed

(61 [33.3%]), with approximately the same number not mentioning either one (57 [31.1%]).

Most systematic reviews were published in journals with impact factors of five or

less, with 16 (8.3%) published in journals with impact factors over ten, and over 100 journals

being represented in total. Eighteen (9.3%) systematic reviews were published in journals

which have not yet been assigned an impact factor, and seven (3.6%) systematic reviews

were published in grey literature sources (e.g. health technology assessments).
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Table 2-1: Epidemiology of systematic reviews of professional behaviour change interventions
Category Characteristic No. %
Total number of systematic reviews 193 1 00.0

Type of
publication Non-Cochrane journal

Cochrane Database of Systematic Reviews
Grey literature

154 79.8

32 16.6

7 3.6

Impact factor of
journal 0-5.0

5.0-10.0

>10.0

Grey literature
N/A

130

22

16

67.4

11.4

8.3

3.6

9.3

Country of
corresponding
author USA

UK

Canada

Netherlands

Australia

Other (< 10 reviews/country, 11 countries)

57

52

35

12

11

26

29.5

26.9

18.1

6.2

5.7

13.5

Intervention

category3'11 Educational meetings
Reminders

Multifaceted

Educational materials

Audit and feedback

Educational outreach visits

Patient mediated

Local opinion leaders
Local consensus process
Marketing/tailored
Mass media

116

106

99

94

89

54

24

24

14

7

6

63.4

57.9

54.1

51.4

48.6

29.5

13.1

13.1

7.7

3.8

3.3

Professional

population
targetedab Physicians

Nurses

Pharmacists

Other

Unclear

159 86.9

85 46.4

31 16.9

66 36.1

25 13.7
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Study designs
included in reviewa'b Randomized controlled trials

Controlled trials

Controlled before-and-after studies

Before-and-after studies

Interrupted time series
Other (observational, etc.)
Not specified

165

73

58

53

35

32

24

90.2

39.9

31.7

29.0

19.1

17.5

13.1

Authors' analysis of
data3'"

Outcomesa'b

Funding3

Descriptive 65 35.5
Vote counting 64 35.0
Effect sizes without pooling 33 18.0
Meta-analysis 27 14.8
Meta-regression 3 1.6

Process 173 94.4

Outcome 119 65.0

Costs 56 30.6

Provider or patient satisfaction 41 22.4

Funding stated but potential conflicts of interest not
disclosed 64 35.0

Both funding and potential conflicts of interest disclosed 61 33.3
Both funding and conflict of interest not stated 57 31.1

Funding not stated but potential conflicts of interest
disclosed 1 0.5

included data from 183 reviews, excluded 10 duplicate reviews
bDoes not equal 100%, as reviews could fall into more than one category

The number of included studies within each systematic review varied from one to

over 250, with an average of 37 and median of 27, with one not specifying the number of

included studies in the review. Figure 2-3 indicates the number of included studies for all of

the reviews over time.
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Figure 2-3: Number of included studies by year of review
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2.4.4 Citation Frequency

On average, systematic reviews of professional behaviour change interventions were

cited by other publications 65 times. The most frequently cited review was referred to 1311

times; while ten were not cited at all (citation frequencies could not be determined for three

reviews). In 2008, reviews of professional behaviour change interventions were cited an

average of eight times. Of the 25 most frequently cited articles, reminder interventions were

the most represented strategy. Six reviews focused on only reminder interventions only,

with only two out of the 25 not evaluating reminder interventions in some capacity. As well,

multifaceted interventions were frequently evaluated, with 1 1 of the 25 most cited reviews

evaluating five or more different types of interventions.

As represented in Figure 2-4, systematic reviews of professional behaviour change

interventions appear to be more frequently cited compared to all publications in the life

sciences. According to Eugene Garfield's study, almost half of all life science publications
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are not cited at all, whereas only 5% of professional behaviour change systematic reviews

were never cited. (15) Additionally, of the professional behaviour change reviews, 1%

(2/193) was cited over 1000 times, compared to the life science articles, of which 0.02%

(5063/38,163,319) was cited over 1000 times.

Figure 2-4: Citation frequency distribution for systematic reviews of professional behaviour change
interventions and papers in the life sciences
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2.4.5 Updating Systematic reviews

Twenty-three systematic reviews were updates of previously conducted reviews of

professional behaviour change interventions, seven of which were published in the Cochrane
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Library (see Appendix G for list of updated reviews). The topic areas that contained updated

reviews were:

• intervention categories: audit and feedback, continuing medical education,

educational outreach, implementation of clinical guidelines, interprofessional

education, local opinion leaders, mass media, patient-mediated, reminders;

• specific behaviours: medication use, prescribing, preventive services;

• specific conditions: breast cancer, overweight and obesity, venous thromboembolism

prophylaxis, and;

• settings: primary care.

2.5 Discussion

This study demonstrates that there has been a substantial increase in the number of

systematic reviews published on the effectiveness of professional behaviour change

interventions, and that these publications are highly cited compared to papers in the life

sciences. (15) In addition, many are published in high-impact journals, with 8% of the

systematic reviews being published in journals with impact factors greater than 10.

Systematic reviews on professional behaviour change interventions were published in

a broad range of literature sources, with over 100 different journals being represented in this

sample. This dispersion of literature across various sources has the potential to create

difficulties for end-users to identify and retrieve relevant publications. One potential

solution to this problem is to conduct overviews of systematic reviews in topic areas where

many systematic reviews exist. (8;9) This study also provides evidence that multiple

reviews are being conducted in overlapping interventions and population groups. Certain
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interventions, populations and study designs in this sample were frequently studied, with

many evaluating the effectiveness of educational meetings, educational materials, reminders,

and audit and feedback targeted towards physicians and using RCTs.

Systematic reviews on professional behaviour change interventions had a median

number of included studies of 27, which is higher than a median of 16 included studies

which was found in an investigation of all systematic reviews published over a one month

period in 2004. (4) This suggests that systematic reviews on professional behaviour change

interventions have a larger number of included primary studies, which may indicate an

increased heterogeneity in types of studies and may lead to problems in the analysis. Indeed,

65 out of 193 reviews (35.5%) used a descriptive approach to analyze the results, and authors

that did not attempt to pool the results quantitatively often justified doing so because of the

heterogeneity of the studies included in the review. However, there has not been much

development in descriptive methods and the lack of transparency often accompanied with

this method can create difficulties for appraisal and interpretation of reviews for end-users.

(16) Alternatively, vote counting was used in 64 of the 193 reviews (35.0%). Vote counting

consists of tallying the number of positive studies and comparing this number to the total

number of studies in the review. This approach has been criticized for its lack of efficiency,

and is not recommended when effect sizes are provided. (14;16) Thus, the analytic methods

used in these systematic reviews may be weak and require further investigation.

A portion of the systematic reviews left out information regarding the included

studies of their review. Twenty-four (13.1%) were not clear on the designs of studies

included, 25 (13.7%) did not clearly state which health professionals were targeted, and one

did not specify the number of studies included in the review. Guidelines such as the
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Cochrane Handbook and The PRISMA Statement (Preferred Reporting Items for Systematic

reviews and Meta-Analyses) provide recommendations for the proper conduct and reporting

of systematic reviews and state that the failure to adequately report the characteristics of the

included studies can lower the quality of a systematic review. (3; 17) These omissions lead

to a lower quality of the review and make it difficult for users of the systematic reviews to

establish whether the results might be generalizeable to their population or applicable to their

particular interests.

A descriptive analysis of the epidemiology of systematic reviews of professional

behaviour change interventions has not been conducted in the past, and this study provides a

comprehensive analysis of the characteristics of all of the systematic reviews in this area. By

using rigorous methods in the searching, screening and extraction, a reliable representation

of systematic reviews of professional behaviour change interventions was captured.

A limitation to this analysis is the comparison of this group of systematic reviews to

Garfield's. As noted above, Garfield's analysis included papers from 1900 to 2005, whereas

professional behaviour change systematic reviews in the current study were published

between 1977 and 2008. This lack of consistency in time periods might make the data less

comparable; however, given the increase in publication outputs of medical journals in the

recent years, it is reasonable to assume that the majority of the articles in Garfield's cohort

were published in the later part of the 20th century. Another limitation relates to the reliance
on author reporting of systematic reviews. It is possible that authors conducted a more

thorough analysis than was reported, and certain omissions in the publications were due to

the process of peer review or the editorial process.
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Overall, numbers of systematic reviews of professional behaviour change

interventions are increasing and represent a sizeable proportion of the medical literature.

Given the overlap in content of the examined articles, the question is raised of whether the

high number of reviews is warranted, and how methods could be improved to prevent

unneeded repetition of effort and more appropriate use of resources in order to produce

comprehensively reported and useable systematic reviews.
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3. The Quality of Systematic Reviews of Professional Behaviour Change Interventions

Weir M, Grimshaw J, Mavhew A, Fergusson D, Worswick J

3.1. Abstract

Objective: To assess the quality of systematic reviews of professional behaviour change

interventions.

Study Design and Setting: Systematic reviews were identified that assessed interventions of

health professional behaviour change by searching multiple databases up to May 2008.

Methodological quality was assessed using AMSTAR, 'a measurement tool to assess the

methodological quality of systematic reviews'.

Results: One hundred and eighty-three systematic reviews were found, including 32

Cochrane reviews. The average AMSTAR score was 4 out of a possible 11, with Cochrane

reviews scoring an average of 7.5 out of 1 1. Certain quality criteria were rarely met in

reviews.

Conclusion: Methodological quality of systematic reviews of professional behaviour change

interventions, as assessed by a validated quality assessment instrument, is generally low with

little change over time. Cochrane reviews are of higher methodological quality than non-

Cochrane reviews. There is a need for the improvement of the methodological quality of

systematic reviews of professional behaviour change interventions.

3.2. Introduction

With the increasing number of journal articles being published each year in medical

journals, systematic reviews are being used as a way to obtain a comprehensive and less

'Contributions of authors: Study conception and design: MW, JG, DF, AM; acquisition of data: MW, JW,
AM; analysis and interpretation of data: MW, JG, AM, DF; writing of paper: MW; commenting on drafts: JG,
AM, DF, JW. Journal to be submitted to: Journal of Clinical Epidemiology
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biased summary of a large amount of evidence. The number of systematic reviews being

published each year is increasing; however, the quality of these reviews is variable and not

consistently based on rigorous methodology. (1;2) Given this variation in quality, it is

necessary to appraise the methods of systematic reviews. In 2007, AMSTAR, a

measurement tool to assess the methodological quality of systematic reviews, was developed

in order to provide a useable appraisal tool for systematic reviews that is grounded in

evidence. (3)

Paralleling the increase in publication of systematic reviews, there has been an

increase in reviews published in the area of professional behaviour change interventions,

with numerous reviews often evaluating the same intervention. (4) When multiple reviews

are published on the same clinical question, it not only results in a redundancy of literature

and duplication of efforts by reviewers, but also calls for the evaluation of the methods used

in the reviews to distinguish between results that were derived from rigorous methodologies

from those that may be flawed.

Previous articles have evaluated the reporting and quality of systematic reviews, (5;6)

but none have utilized the AMSTAR tool to critically appraise the methodological quality of

systematic reviews of professional behaviour change interventions. Through the recent

development of an online database of systematic reviews in this topic area

(www.rxforchange.ca), the opportunity arose to comprehensively assess the quality and

methods of all systematic reviews of professional behaviour change interventions.

The Rxfor Change project began in 2006 when COMPUS (The Canadian Optimal

Medication Prescribing and Utilization Service) approached the Cochrane Effective Practice

and Organisation of Care (EPOC) Group to create syntheses of potential interventions to
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promote optimal prescribing practices in order to provide guidance to provinces. In 2007,

the results of this project were published in an online database (www.rxforchange.ca);

including interventions to improve evidence-based prescribing practice in addition to all

interventions targeting professional behaviour change. The database was then updated in

2008.

The primary objective of this study was to assess the quality and methods of

systematic reviews of professional behaviour change interventions. The following research

questions were addressed:

1 . What methods have been used in systematic reviews of professional behaviour

change interventions?

2. How variable is the quality of systematic reviews of professional behaviour change

interventions and what is the prevalence of high-quality reviews?

3. What are the differences in quality between Cochrane and non-Cochrane systematic

reviews of professional behaviour change interventions?

4. Has the quality and methods of systematic reviews of professional behaviour change

interventions changed over time?

3.3. Methods

3.3. 1 . Selection of Systematic Reviews

Systematic reviews of health professional behaviour change interventions were

identified using a highly sensitive search strategy, with methodological filters, developed by

an information specialist and applied to multiple bibliographic databases including

MEDLINE, EMBASE, DARE and The Cochrane Library (see Appendices A and B for
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complete list of databases, dates searched and individuals involved). All reviews were

independently screened by two individuals, with disagreements resolved by consensus, to

confirm that they met the following selection criteria: was a systematic review (as defined

by having explicit methods and selection criteria), had a primary focus to evaluate

interventions targeting health professionals, and evaluated professional behaviour outcomes

or patient health outcomes (see Appendix C for types of interventions).

If a review was an update to a previous systematic review, both versions were

included and treated as two separate reviews if an updated search was conducted, as per the

definition of an update by the Cochrane Handbook. (7) For example, there were several

updates of reviews on computer-assisted quality assurance interventions, which were each

treated as separate systematic reviews. (8)-(9)

Systematic reviews that were published in more than one source were treated as

duplicate reviews. Out of the two sources, quality was assessed on the report that provided

more comprehensive information on the methods and included studies.

3.3.2. AMSTAR and Quality Assessment

AMSTAR is 'a measurement tool to assess the methodological quality of systematic

reviews'. (3) It provides an overall quality rating on a scale of 0 to 11, and asks quality

assessors to answer 'yes', 'no', 'can't answer' or 'not applicable' to each item in the

instrument, with the total equalling the number of items receiving a 'yes' (see Appendix H).

The AMSTAR tool was developed after an appraisal of existing instruments was conducted

and these instruments were all found to be suboptimal. (10) The tool was developed by

building on empirical evidence from previous validated tools and expert opinion. It has been
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internally and externally validated and was found to have good reliability and agreement

with a mean interobserver kappa for the 1 1 items of 0.70 and an interobserver intraclass

correlation coefficient of the sum scores of 0.84. (3;1 1;12)

Each included professional behaviour change systematic review was independently

quality assessed by two individuals with disagreements resolved by consensus. When

disagreements could not be resolved, the opinion of a third reviewer was sought (see

Appendix B for names of quality assessors). To maintain consistency in the AMSTAR

scoring, decision-rules were created through discussions with two of the AMSTAR co-

creators (BS, JG) to determine criteria for each item that was sufficient to score a 'yes'

(Appendix I).

3.3.3. Data Analysis

Citations were managed using Reference Manager (version 12; www.refman.com).

Data abstraction and analysis was conducted using Microsoft Excel (2007 version) and Epi

Info (version 3.5.1; www.cdc.gov/epiinfo). The following analyses were conducted:

1. Descriptive analysis: Proportions of systematic reviews scoring 'yes' were calculated

for the overall AMSTAR score and for individual items. Bar and line graphs

were used to illustrate proportions and to illustrate trends over time.

2. Subgroup analysis: Based on previous research demonstrating higher quality of

Cochrane reviews compared to non-Cochrane reviews (13;14), a subgroup

analysis was conducted to evaluate whether Cochrane reviews had significantly

different AMSTAR scores compared to non-Cochrane reviews in the area of
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professional behaviour change interventions. Two-tailed Fisher's exact tests

were conducted.

3.4. Results

3.4. 1 . Identification of Systematic Reviews

A total of 19,265 records were identified through searches conducted for the Rxfor

Change project, with 193 systematic reviews meeting the selection criteria for professional

behaviour change interventions (Figure 3-1). Ten of these 193 were duplicate publications,

leaving a total of 183 unique reviews (see Appendix E). Reasons for exclusion of reviews

are provided in Appendix F. Twenty-three of these were updates to previously conducted

reviews (see Appendix G). Thirty-two systematic reviews were published in the Cochrane

Database of Systematic Reviews (17%) and seven were found in the grey literature (4%),

with the remaining published in paper-based journals (80%). Details of the descriptive

characteristics of these 183 reviews are reported elsewhere (Chapter 2).
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Figure 3-1: Flow diagram of selected studies
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23 excluded:
• duplicate publications (10)
• no evaluation of professional

intervention (7)
• no outcome data or

inappropriate outcomes (5)
• no explicit methods (1)

183 systematic reviews assessed
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3.4.2. Quality Assessment of Systematic Reviews

A total of 183 systematic reviews were quality assessed using the AMSTAR tool.

The average total AMSTAR score was 4, and ranged from 0-9 (Figure 3-2).
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Figure 3-2: Distribution of total AMSTAR scores
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For individual AMSTAR items, the number of reviews scoring a 'yes' ranged from

0% for statement of conflict of interest to 77.6% (142/183) for use of a comprehensive

literature search (Figure 3-3). Other low-scoring items included assessment of publication

bias (174/183 or 95.0% of reviews did not score 'yes'), a priori design (156/183 or 85.2% of

reviews did not score 'yes'), using publication status as inclusion criteria (149/183 or 81.4%

of reviews did not score 'yes'), and providing a list of included and excluded studies

(143/183 or 78.1% of reviews did not score 'yes'). Higher-scoring items included

assessment of quality of individual studies (100/183 or 54.6% of reviews scored 'yes'), and

using appropriate methods combine studies (98/183 or 53.5% of reviews scored 'yes').
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Figure 3-3: AMSTAR scores by item
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The average non-Cochrane AMSTAR score was 3.2 and the average Cochrane

AMSTAR score was 7.5, out of the possible total of 1 1. For eight items, Cochrane reviews

had a significantly greater proportion of scoring 'yes' than non-Cochrane reviews (Table 3-

1).
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Table 3-1: Comparison of Cochrane and non-Cochrane review AMSTAR scores with p-values

AMSTAR Item Cochrane, n=32 Non-Cochrane, n=151 P-value
Number of reviews scoring yes (%)

A priori design 23(71.9) 4(2.6) «c.001
Duplicate study selection/data extraction 30(93.8) 42(27.8) «c.OOl
Comprehensive literature search 31(96.9) 111(73.5) <.01
Publication status as inclusion criteria 9(28.1) 25(16.6) 0.15
List of included/excluded studies provided 32(100.0) 8(5.3) <.001
Characteristics of included studies provided 32(100.0) 106(70.2) <.001
Quality assessment 32(100.0) 68(45.0) <.001
Quality used appropriately 25(78.1) 37(24.5) <.001
Methods used to combine appropriate 25(78.1) 73(48.3) «c.OOl
Publication bias assessed 1(3.1) 8(5.3) 0.52
Conflict of interest stated 0(0.0) 0(0.0) 1.00

The average AMSTAR score for each year of publication ranged from 1-6, with a

slight increasing trend over the years as shown by the linear regression line (Figure 3-4).

The change represented an increase from a score of 3 to 4 between 1977 and 2008. No

systematic reviews were found to be published in 1978, 1980-1983 or 1985-1986. To

examine the impact of scores from early years, the scores were analyzed only including

scores after 1989; however the trend did not change.
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Figure 3-4: AMSTAR score by year, with median and linear trend line
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3.5. Discussion

This study assessed the quality of 183 systematic reviews of professional behaviour

change interventions, and showed that the methodological quality, as assessed by a validated

quality assessment instrument, is generally low. As well, the quality has not increased

substantially over time. Certain items assessed by the 1 1-item AMSTAR tool rarely scored a

'yes', showing that authors infrequently prepare a review protocol, search grey literature,

provide lists of included and excluded studies, assess publication bias and disclose funding

and conflict of interest for both the review and individual studies. Cochrane reviews were of

higher methodological quality than non-Cochrane reviews, although Cochrane reviews

represented a small portion of all reviews in this sample. The items on which Cochrane

reviews consistently scored higher were likely due to the standardized methods and
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standardized approach to reporting as well as the flexibility in publication length allowed by

the online format. In addition, the Cochrane Handbook provides guidance for authors about

the conduct of Cochrane reviews. (15)

The higher quality of Cochrane reviews has been reported elsewhere. Jadad et al.

compared 36 Cochrane reviews with 36 paper-based reviews published between 1996 and

1997 and found that the Cochrane reviews followed more rigorous methods. (14) Jadad et

al. also compared 12 Cochrane reviews to 38 paper-based reviews in asthma and found

Cochrane reviews to have a fewer serious methodological flaws. (16) Shea et al. looked at

52 Cochrane systematic reviews and 52 paper-based systematic reviews published between

1990 and 1996 and found that while both groups were of low quality, Cochrane reviews

were better at reporting included and excluded studies, ranges of patients' characteristics,

sources of support, and use of appropriate statistical methods and subgroup analysis, but less

likely to adequately report on their search methods and methods used to combine findings.

(13) In this study, Cochrane reviews scored higher in all of these categories, which indicates

a possible improvement in quality of Cochrane reporting, given that the pool of systematic

reviews were published up to ten years later than the Shea et al. study.

Previous evaluations of systematic reviews in the fields of nephrology (17), surgery

(18), critical care (19), cancer diagnostic tests (20), oncology (21), emergency medicine (22),

asthma (16), anxiety disorders (23), gastroenterology (12), and anaesthesia (24) have shown

that most systematic reviews are methodologically flawed. However, to the authors'

knowledge, this is the first study to assess the quality of systematic reviews in the field of

health professional behaviour change interventions. The increasing numbers of systematic

reviews in this topic area coupled with the consistent low quality of reviews raises the
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question of whether the numbers of publications of systematic reviews in this area are

warranted.

The limited improvement in quality over the years corresponds with other research on

the topic of systematic review quality. Moher assessed the methods and quality of 300

systematic reviews published in November of 2004, and identified many problems similar to

the ones in this study in the areas of updating, assessing publication bias, working from a

protocol, searching grey literature, assessing heterogeneity, and disclosing conflict of

interest.

This study is limited by the fact that no attempt was made to blind the assessors to the

identity of the review authors or the journal of publication. As well, four authors of this

paper are involved with the Cochrane EPOC Group. Possible bias could have entered the

assessment from this due to pre-conceived notions about the quality of articles from specific

sources or written by certain individuals; however, all assessments using AMSTAR were

aimed to be as standardized and objective as possible.

Although there are examples of high quality systematic reviews of health

professional behaviour change interventions, most have serious methodological issues.

Hopefully as the awareness of AMSTAR becomes more widespread in the research

community, it will serve as a learning tool to guide review authors and journal editors to

follow evidence-based recommendations for the conduct and reporting of systematic

reviews, and thus improve the quality of systematic reviews of professional behaviour

change interventions in subsequent years.
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4. Lumping and Splitting of Systematic Reviews of Reminder Interventions: A

Descriptive Analysis

Weir M, Grimshaw J, Mavhew A, Fergusson D

4.1. Abstract

Background: A key issue for systematic reviewers is how broad or narrow to frame the

research question, which may have implications on the findings and generalizability of the

review. Health professional behaviour change interventions can be lumped or split

according to population groups (physicians, nurses); interventions (educational materials,

reminders); study designs (randomized controlled trials, interrupted time series), and

outcomes (prescribing, test ordering). Differing opinions exist regarding the best approach.

This study explored the effects of lumping and splitting on systematic reviews of reminders.

The study also explored how review authors cited other systematic reviews in the field and

justified the need for a review on their chosen topic.

Methods: A descriptive and exploratory methodology was taken to examine how reviews

were 'lumped' or 'split' across reminder interventions and how authors chose to cite other

reviews and justify the conduct of their own review. References and text were examined in

detail to address these issues.

Results: Authors generally split their reviews across at least one category (population,

intervention, study design, outcome). Review authors tended not to cite other similar

reviews or provide adequate justification for their reviews.

Conclusions: This analysis demonstrates that for systematic reviews of reminder

interventions, splitting is more common than lumping, with most reviews split by condition

'Contributions of authors: Study conception and design: MW, JG, AM, DF; acquisition of data: MW, AM;
analysis and interpretation of data: MW, JG, AM, DF; writing of paper: MW; commenting on drafts: JG, AM,
DF. Journal to be submitted to: Implementation Science or BMC Medical Research Methodology
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or targeted behaviour. Review authors poorly justify the need for their review and do not

cite relevant literature to put their reviews in the context of the available evidence. These

factors lead to a proliferation of systematic reviews and an overall disorganization of the

literature.

4.2 Introduction

4.2. 1 Lumping and Splitting of Systematic Reviews

There are various advantages of systematic reviews compared to individual trials,

including their increased statistical power to allow for important questions to be posed and

meaningful outcomes measured, with more generalizable conclusions made possible. Yet it

has been said that this combining of studies from varying settings, populations and

conditions is analogous to comparing "apples to oranges". This has been countered by the

fact that since apples and oranges are both fruit, they should be combined, and that grouping

together multiple studies across a large number of individuals and settings is a powerful tool

for supporting general causal inferences. (1;2) Furthermore, in Smith and Glass' 1977 meta-

analysis of psychotherapy outcome studies, evidence of efficacy for psychotherapy

interventions was shown across 375 controlled evaluations with little variation between

different types of therapies, which powerfully illustrated causal inference and further

supports the "fruit" vs. the "apples and oranges" defence. (1)

When conducting a systematic review, defining the question is an integral part of

framing the review, which involves determining which populations, interventions/exposures,

study designs and outcomes are to be investigated. (3) A key issue for review authors when

conceptualizing their systematic review is how broad or narrow these categories will be, as
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this will have a substantial impact on the conduct and generalizability of the review. (4) The

rationale for taking a broad approach (lumping) is that because systematic reviews aim to

identify the common generalizable features within similar interventions, minor differences in

study characteristics may not be important. The rationale for taking a narrower approach

(splitting) is that it is only appropriate to include studies which are highly similar in design,

study population, intervention characteristics, and outcome recording. (4) Lumping allows

the generalizability and consistency of research findings to be assessed across a wider range

of settings and study populations which may reduce chance results and allow for exploration

of effects across different interventions, settings and study populations. (4;5) However, split

reviews have fewer and more homogeneous included studies, which leads to a more

manageable review with a higher likelihood of meta-analysis, leading to a numerical

interpretation of the data. This interpretation has the potential to be more relevant due to the

specificity of the research question (Table 4-1).

Table 4-1: Arguments for lumping and splitting
Arguments for Lumping Arguments for Splitting

Greater potential to reduce chance findings Easier to conduct
Allows generalizability and consistency of More specific research question
research findings across wider range of
settings, populations and behaviours
Facilitates exploratory analyses Increased homogeneity of included studies

4.2.2 Lumping and Splitting of Systematic Reviews of Professional

Behaviour Change Interventions

In the area of professional behaviour change interventions, the scope of the research

question can be lumped or split according to population group (e.g. physicians, nurses);

intervention (e.g. educational materials, reminders); study design (e.g. randomized controlled
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trials, controlled-before-and-after studies), and outcome (e.g. physician prescribing, test

ordering) (Table 4-2). Whether professional behaviour change interventions are lumped or

split according to these groups likely has an effect on how the results can be utilized in a

clinical setting. Although all systematic reviews are 'split' to a certain degree, the decisions

on the extent to which it will be split are sometimes more logical than others. For example,

clinical questions could be grouped based on disease physiology; however, the theoretical

grounding of professional behaviour change interventions provides a less clear basis for

systematic review question development.

Table 4-2: Clinical and non-clinical examples of lumping and splitting
Lumping and splitting: clinical example Lumping and splitting: non-clinical example

Interventions for the treatment of
hypertension (lumped)
Pharmaceutical interventions for the
treatment of hypertension (split on
intervention)
Effects of beta blockers for hypertension
(further split on intervention)

Effects of audit and feedback to health
professionals on health care (lumped)
Effects of audit and feedback to improve
diabetes care (split on patient population)
Effects of audit and feedback to improve
diabetes care within primary care (split
on patient population and setting)

Current lumping and splitting practices are explored in this paper, along with their

implications for the conduct and interpretation of reviews. One such professional behaviour

change intervention, reminders, has been widely implemented and evaluated in hospital and

clinical settings in order to change health professional behaviour. As defined by the

Cochrane Effective Practice and Organisation of Care (EPOC) Group, reminders are 'patient

or encounter specific information, provided verbally, on paper or on a computer screen,

designed or intended to prompt a health professional to recall information' . (6) Reminder

interventions can be implemented within electronic health systems with a relatively low cost

of operation and have been increasingly evaluated in the field of health professional
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behaviour change interventions. (7) They have also been evaluated in various settings and

populations, with a combination of lumped and split systematic reviews.

4.2.3 Objective

Lumping and splitting is an important issue in systematic reviews but has scarcely

been discussed in the literature. This paper explores this gap by investigating the effects of

lumping and splitting on reminder interventions. The following research questions are

addressed:

1. How are systematic reviews of reminder interventions 'lumped' or 'split' according

to population, intervention, study design and outcome?

2. How do review authors justify the framing of their research question?

3. Are authors putting their reviews in the context of the evidence by citing previously

conducted reviews in the same areas?

4.3 Methods

4.3. 1 Selection of Systematic Reviews

Relevant systematic reviews of reminder interventions were identified using a highly

sensitive search strategy developed and implemented by an information specialist and

applied to multiple databases including MEDLINE, EMBASE, DARE and the Cochrane

Library (See Appendices A and B for all databases and dates searched). All reviews were

independently screened by two individuals, with disagreements resolved by consensus to

establish whether the publication was a systematic review, as defined by having explicit

methods and selection criteria, which had a primary focus to evaluate reminder interventions
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targeting health professionals. If any of the following words were present in the title it was

considered a potential reminder intervention: reminder, decision support, computer,

electronic, information technology, decision aids and computerized physician order entry.

4.3.2 Data Analysis

Systematic reviews were categorized as lumped or split on population, study design,

outcomes, setting, and condition/targeted behaviour. A lumped review was defined as a

systematic review that assessed the effect of reminder interventions for all health

professionals on all outcomes, settings, conditions and study designs, and a split review was

defined as one that specified a certain subgroup in any of the five categories. For example,

the title 'Improving preventive care by prompting physicians,' would be considered split by

population (physicians) and condition or targeted behaviour (preventive care).

An assessment was made on whether appropriate rationale was provided for the

investigation of the specific research question. In order to assess this, each review was

categorized on their level of justification provided. 'Clear justification' included reviews

that provided supporting evidence that their subset of studies needed to be assessed in

isolation of all reminder intervention studies with suggested effect modifiers. 'Partial

justification' included reviews that stated differences in effects likely existed but provided no

clear evidence or rationale. 'No justification' included those that did not provide any

rationale or justification for their review question.

In addition to the justification of the conduct of the review, we assessed whether

review authors were putting their study in the context of other research. To assess this, it

was observed whether reviewers were citing other systematic reviews on reminders by
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examining the reference list of each review to see if previously published systematic reviews

were referred to in the text.

If a review was an update to a previous systematic review, both versions were

included and treated as two separate reviews if an updated search was conducted, as per the

definition of an update by the Cochrane Handbook. (8)

4.4 Results

4.4. 1 Description of Systematic Reviews

Through a search for all systematic reviews of health professional behaviour change

interventions, 19,265 records were identified, with 183 systematic reviews evaluating health

professional behaviour change interventions and 3 1 evaluating the effectiveness of reminder

interventions (Figure 4-1). These 31 reviews were published between July 1987 and May

2008 in 19 different journals, ranging from having seven included studies to over 250

included studies in the review and with the contact author most likely being from the United

States. (7;9-38)
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Figure 4-1: Flow diagram for selected studies
10679 records retrieved

from Rxfor Change 2006
search

(1966-2006)

8586 records retrieved for
Rxfor Change updated

search
(2006-2008)

117 systematic reviews
targeting professionals

(1966-2006)

89 systematic reviews
targeting professionals

(2006-2008)

206 potentially eligible records

183 systematic reviews that
assessed professional behaviour

change interventions

23 excluded:

• duplicate publications (10)
• no evaluation of professional

intervention (7)
• no outcome data or

inappropriate outcomes (5)
• no explicit methods (1)

31 systematic reviews that
assessed a reminder intervention

4.4.2 Frequency of Lumping and Splitting in Reminder Reviews

Seven systematic reviews were categorized as lumped (not split in any category),

(15;20;22;23;26;31;34) and 24 reviews were categorized as split (split in at least one

category). (7;9-14;16-19;21;24;25;27-30;32;33;35-38) Of those considered split, 17 were

split in one category, five were split in two categories and two were split in three categories

(Table 4-3). Of the seven lumped reviews, four were part of a series of updated reviews on

computerized clinical decision support systems, (20;22;23;26) one was a conference
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proceeding on computerized decision support systems embedded in computerized physician

order entry, (31) one looked at all health information technology, (15) and one looked at

computer-based guideline implementation. (34)

Table 4-3: Combinations of splits in systematic reviews of reminder interventions
Number ofSplits Characteristic of Split No. %

One

Two

Condition (14;19;21;25;27;30;33;37;38) 9
Setting (18;24;29) 3
Study design (10;28) 2
Population (32;36) 2
Outcome (35) 1
Total

Condition + study design (12;16;17) 3
Population + condition (11) 1
Setting + condition (13) 1
Total

Population + condition + study design (9) 1
Three Setting + condition + study design (7) 1

Total

17 54.8

16.1

6.5

Half of the systematic reviews were split according to condition or targeted

behaviour, with preventive care and medication management/prescribing being the most

commonly targeted behaviour (Table 4-4). Six systematic reviews limited their reviews to

randomized controlled trials (RCTs), and one systematic review limited to 'field evaluation

studies'. Three systematic reviews limited to physician-targeted interventions, with one

limited to interventions targeting nurses. Only one review split by outcome, which assessed

the effect of clinical decision support systems on patient outcomes. (35) Five limited their

reviews by setting, including ambulatory care, primary care and outpatient settings.
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Table 4-4: Characteristics of splits in systematic reviews of reminder interventions
Level ofSplit Characteristic of split No. %

Population

Physicians (9;11)
Physicians - general practitioners only (36)
Nurses (32)
Total 4 12.9

Randomized controlled trials (7;9;10;12;17;28) 6
Study Design Field evaluation studies (16) 1

Total 7 22.6

Outcomes Patient outcomes (35)
Total 1 3.2

Setting

Outpatient care (18;24)
Ambulatory care (7; 13)
Primary care (29)
Total 5 16.1

Condition or
targeted

behaviour

Preventive care (7;9;11;13;17) 5
Medication management or prescribing (12;27;37;38) 4
Anticoagulation therapy (14;19) 2
Cancer (25) 1
Hypertension (30) 1
Asthma (33) 1
Chest pain (16) 1
Pathology services (21) 1
Total 16 51.6

To investigate numbers of included studies in the systematic reviews over time, the

type of review (lumped or split) was plotted against the number of studies that were included

in the review and grouped according to year of publication (Figure 4-2). The lumped

reviews showed increasing numbers of included studies with time, which captures a

cumulative increase in systematic reviews on reminder interventions. The reviews that were

split one and two times had smaller numbers of included studies than lumped reviews, but

did not appear to change over time, and only one review was split three times.
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Figure 4-2: Median number of included studies according to year and number of times split
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4.4.3 Justification of Reviews

When justifying the conduct of their systematic review, authors often stated that their

specific research question had not been investigated, but did not provide evidence that their

subset of studies warranted investigation in isolation of all reminder studies. Out of the 24

split reviews, five provided partial justification and 19 reviews provided no justification for

their review. Out of the seven lumped reviews, none provided justification for their research

question, however, the authors might have thought there was an implicit assumption that the

lumped question was appropriate to study.

Of the reviews that provided partial justification, Sintchenko et al. assessed the effect

of computerized decision support on patient outcomes and stated that it was more valid to

measure patient outcomes than the usually evaluated health professional behaviour

outcomes. (35) Eslami et al. stated that the outpatient setting was more disorganized than

53



other medical settings, and thus reminders in that setting might prove to be more effective in

improving patient care. (18)

Reviews that provided no clear justification for the conduct of their review included

Randell et al., which looked at computerized decision support systems for nurses but did not

provide supporting arguments or rationale for why nurses needed to be analyzed separately

from the general health professional population. (32) Others assessed the effects of

computerized decision support systems (CDSS) for a specific clinical outcome, such as oral

anticoagulation management and antibiotic prescribing, but only stated that a review had not

been completed in that area without justifying why it might have different results. (19;37)

Authors such as Kawamoto et al. and Shea et al. conducted specific analyses that had not

been done before such as identifying specific features of CDSS that improved care (28) and

conducting a meta-analysis, (7) however given that these reviews did not justify the conduct

of a review in their specific topic area, they were still classified as having 'no justification'.

4.4.4 Citations of Previous Reminder Systematic Reviews

Figure 4-3 illustrates citations of previously published reminder systematic reviews

for each of the 3 1 reminder reviews. Allowing for a one-year lag in publication, the median

number of prior cited reviews was two and the median percentage of prior cited systematic

reviews per publication was 21%. Six systematic reviews did not cite any of the previous

reminder reviews, and four cited one previous review. The review that was cited the most

was by Johnston et al. published in 1994 (26), which continued to be cited up until 2006,

even though it was updated by subsequent publications in 1998 (23) and 2005. (20) Eight of

the 31 systematic reviews were related to updates; four in the area of CDSS (20;22;23;26),
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two in the area of primary care (29;36), and two in the area of preventive care. ( 1 1 ; 1 7) In

some cases, authors cited a review when an updated version existed. Balas et al. and

Mitchell cited the Johnston et al. review in their 2000 and 2001 publications when this had

been updated by Hunt et al. approximately two years prior and Georgiou et al. cited the Hunt

et al. review when it had been updated by Garg et al. two years before.

Figure 4-3: Citations of previous reminder systematic reviews
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4.5 Discussion

This descriptive analysis of lumping and splitting demonstrates that for systematic

reviews of reminder interventions, splitting is more common than lumping and most split

reviews are split by type of reminder or condition. Review authors are poorly justifying the
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need for their review and authors are not citing relevant literature in order to put their

reviews in the context of the available research. This leads to a poorly organized field of

research.

The issue of lumping and splitting of systematic reviews has been discussed in the

medical literature but not empirically assessed. This is the first known investigation into the

frequency of lumping and splitting in a group of systematic reviews. With the increase in

publication of systematic reviews over the years, this study provides a unique examination

into the issue of citing previous reviews in the same topic area. Through a careful search of

all systematic reviews of reminder interventions, this study shows that although a popular

and frequently published topic of research, literature on reminder interventions is not

organized in a way that makes it easy to understand.

Limitations of this study exist. As much as the analyses conducted in the study were

as objective as possible, they were based on a subjective conception of lumping and splitting

categories. As well, it is possible that authors of systematic reviews did not cite other

systematic reviews of reminder interventions for reasons other than their own desire to cite

them and for reasons out of the control of the authors, such as deletions from the manuscript

due to the peer review or the editorial process of publication. This analysis should be

repeated in other fields of study to see if this disorganization is consistent across other

medical and scientific subject areas.

This study will hopefully lead to the awareness that decisions on lumping or splitting

in a systematic review is an important methodological consideration and impacts its

usability. Similar to subgroup analyses, review questions based on smaller split groups

should be based on an a priori justification that the group in question may differ from the
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whole. Given that most systematic reviews do not report working from a protocol, (39) it is

difficult for a reader to know whether decisions to split were made post hoc and are a result

of inappropriate 'data dredging'. If systematic reviews are conducted on small sub-

populations or studies, then reasonable justification should support the authors' decision, not

simply the judgement of authors, which seems to be the current practice.

The CONSORT statement recommends that individuals wishing to conduct RCTs

review the existing literature through a formal systematic review or through the identification

of a previously conducted systematic review to justify the need for further research in the

area. (40) The results of this study show that reminder reviews have been published that

address efficacy questions that have previously been evaluated. Journals and journal editors

should encourage review authors to put their reviews in the context of the existing literature

of systematic reviews in order to justify resource utilization and to prevent redundant

publications on the same topic area. Furthermore, it is recommended that journal editors be

cautious when they are presented with highly split or overlapping reviews, and should

encourage review authors to justify the need for a subspecialized review question that might

have been answered through a larger, more generalizable systematic review. Guidelines

such as PRISMA could potentially recommend that authors consider other systematic

reviews and provide more substantial justification for their reviews. (41) The issue of

lumping and splitting is far from clear, but the more that review authors consider how their

review will be interpreted, the more useable the reviews will be and the better the overall

organization of the field of systematic reviews will be.
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5. Discussion and Conclusions

5.1. Statement of Principal Findings

This thesis examined systematic reviews of professional behaviour change

interventions to analyze their epidemiology, quality and methods. Chapter two showed that

the number of these reviews have increased substantially over time and are cited widely. As

well, there is a wide dispersion of the literature, with 193 reviews published in over 100

different journals and several reviews on overlapping populations, interventions and settings.

Unclear and incomplete reporting existed in some reviews, which included the omission of

characteristics of included studies and methods of analysis. In addition, a large number of

reviews used vote counting or descriptive analysis which is a less preferable method of

summarizing results due to the potential introduction of bias. (1)

Chapter three illustrated that the quality of systematic reviews of professional

behaviour change is low, as indicated with an average AMSTAR score of 4 out of 1 1.

Certain procedures were rarely reported, such as working from a protocol, searching grey

literature sources, providing lists of included and excluded studies, assessing publication bias

and disclosing funding and conflict of interest for both the review and individual studies.

Cochrane reviews were shown to have significantly higher AMSTAR scores than non-

Cochrane reviews.

Chapter four showed that in the area of reminder interventions, many authors are

conducting reviews on subsets of professional groups, settings and conditions, which result

in a high number of 'split' reviews. Most of these reviews do not justify studying the

subgroup that is being investigated, and do not cite their results within the context of other
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literature in the field. This leads to a disorganized field of literature and indicates potential

inappropriate duplication of effort and inappropriate usage of resources.

5.2. Strengths and Weaknesses of Thesis

To the knowledge of the author, this is the first report of the epidemiology of

systematic reviews of professional behaviour change interventions, which is a valuable

exercise in indicating gaps in the literature and areas where further research would be

beneficial. This is also the first known empirical examination of issues related to lumping

and splitting, including the examination of how authors frame their systematic review and

justify the conduct of their review. This is an important topic in the area of systematic

review methodology and will hopefully fuel further discussion within the systematic review

community.

A comprehensive search strategy was created and implemented by an information

specialist, which sought to capture all reviews of professional behaviour change

interventions. Duplicate and independent screening, quality assessment and extraction of

data were conducted for all eligible reviews to minimize potential errors and reduce bias, and

quality was assessed using a validated quality assessment tool.

Weaknesses of this study exist. The author and two contributors to the thesis project

(JG, AM) are closely involved with the Cochrane EPOC (Effective Practice and

Organisation of Care) Group, which was involved in the publication of some of the included

reviews. Although assessments were unblinded, precautions were taken to minimize any

potential effect of personal bias on this project, such as any bias towards favouring EPOC-

related authors or reviews. Firstly, duplicate and independent screening, quality assessment
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and data extraction was conducted. As well, explicit and objective decision-rules were

created and followed for the quality assessment using AMSTAR. Lastly, any individual that

was also an author of a review on professional behaviour change was not involved in its

quality assessment or data extraction.

In chapter four, citation frequency was assessed by tabulating cumulative counts of

citation, which allows older publications more opportunity to be cited. Utilizing a two-year

citation count might have been more robust, however, the most appropriate and available

bibliographic measure to compare citations of professional behaviour change systematic

reviews to all of the literature were statistics from Eugene Garfield's report, (2) which

provided cumulative citation frequency of all life science articles. Therefore, this

bibliometric measure was used to approximate relative citation frequency, while

acknowledging its limitations.

In chapter four the reference lists of studies were examined to evaluate how authors

cite other systematic reviews in the field. This technique is exploratory in nature, as

counting the number of systematic reviews in the reference list cannot capture the context

that it was referenced in and the appropriateness of the citation. However, this provided

information on whether authors were mentioning other pertinent literature in their reviews,

as a minimum.

Finally, although the AMSTAR tool has been found to be reliable and valid, it is

designed to assess the quality of systematic reviews in any subject area. Its applicability to

systematic reviews of professional behaviour change interventions is unclear. Some criteria

may be problematic or less relevant for these systematic reviews. For example, publication

bias may be more difficult to assess for systematic reviews of professional behaviour
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interventions, and omitting its assessment in a review would lower its overall quality score.

Nevertheless, key criteria that appeared equally relevant to systematic reviews of

professional behaviour change interventions were commonly not reported, for example,

working from a protocol.

5.3. Meaning and Implication of Thesis

The high number of reviews dispersed across various sources of literature

demonstrates the disorganization of systematic reviews of professional behaviour change

interventions. This disorder coupled with reviews on overlapping subject areas demonstrates

a potential inappropriate duplication of effort and inefficient use of resources. This signifies

that resources could be more appropriately utilized to produce high-quality and relevant

systematic reviews. This project challenges authors of professional behaviour change

reviews to address the quality and methods of their systematic reviews and suggests that

review authors should ensure that they are not duplicating efforts unnecessarily by repeating

a systematic review that has already been done. Situations in which a review should be

conducted even when one exists on the same topic area is up for discussion, for example, it

would be legitimate for an author to conduct a meta-analysis when one has not been done, or

to update a review that is out of date.

One strategy that has been proposed to aid in this goal is to create a registry of

systematic reviews, similar to that of clinical trials, to increase awareness of ongoing

systematic reviews and reduce unnecessary duplication. (3) With the endorsement of the

International Committee of Medical Journal Editors (ICMJE) in 2004 that all trials be

registered in a publically accessible register as a precondition of publication, there has been
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increased acceptance that trial registration is a scientific and ethical responsibility. (4) In the

same way that trial registration has the potential to improve medical literature; systematic

review registration could enhance transparency and reduce duplication of effort on the part

of review authors. (3)

Certain methodological areas scored consistently low on the AMSTAR instrument.

In both Cochrane and non-Cochrane reviews, searching of grey literature was only

completed in 18% of the reviews. Recent evidence has illustrated the effects of searching

grey literature on the results of meta-analyses, suggesting that it should be done in order to

minimise bias in reviews. (5) However, given that the applicability of these studies to

systematic reviews of professional behaviour change interventions has not been determined,

this could be an area of further exploration.

The AMSTAR quality item that assessed disclosure of funding and conflict of

interest was not met in any of the systematic reviews, as no reviews reported on disclosures

for the included studies of the systematic review. Given the evidence on the impact of

industry sponsorship on the quality and conclusions of both primary studies and systematic

reviews, disclosing conflict of interest for the review and also for the individual studies more

frequently in reviews would ensure transparency. (6-8)

Non-Cochrane reviews scored lower than Cochrane reviews on almost all AMSTAR

items, with most having statistically significant differences. Working from a protocol was

reported in only 3% of non-Cochrane reviews, which is lower than another study which

indicated 1 1% of a sample of 88 non-Cochrane reviews working from a protocol. (9)

Providing a list of included and excluded studies was completed in 5% of non-Cochrane

reviews, where most reviews that did not score a point did not include a list of excluded
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studies. Listing excluded studies can provide valuable information for readers to understand

why studies were not included for analysis. Although this task would require the use of

additional space in a publication, many journals are providing additional online material,

which allows the hard-copy format to remain the same length, while providing information

to readers who wish to access it. Likely factors that contributed to the increased quality of

Cochrane reviews include the standard reporting methods and support from review groups.

The higher quality of Cochrane reviews is consistent with other findings in the literature. (9-

H)

In chapter four it was shown that review authors rarely provide clear justification for

conducting a review on their research question within the context of other systematic

reviews. Given that chapter two illustrated the high number of overlapping systematic

reviews, this justification is important to ensure that resources are put towards producing

needed systematic reviews that are based on a sound research question. In addition to

conducting a systematic literature search prior to the initiation of a review, authors should

assess how their review fits into the context of the literature. If they are conducting a highly

'split' review, an explanation of how the review can be interpreted within the framework of

other research should be provided, including rationale for why conducting a 'split' review is

justifiable. For example, if one was to study the effects of reminders on rural health care

practitioners, the author should present arguments and evidence that factors related to the

rural practice would modify the effects of reminders compared to those observed across all

practitioners.

Out of the 193 systematic reviews on professional behaviour change interventions, 23

were updates of previously conducted reviews. This lack of updating within a field with so
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many publications can create confusion for the end-user when trying to discern which

reviews are up-to-date, which have overlapping included studies and how the epidemiology

of primary studies has altered over time. For computer-based clinical decision support,

Haynes and Walker published a review on its effectiveness in 1987 with 14 included

reviews, Johnston et al. updated this in 1994 with 28 included studies, Hunt et al. updated it

in 1998 with 68 included studies, and Garg et al. updated it in 2005 with a total of 100

studies. (12-15) With each review clearly identifying itself as update and referencing the

original review, this series of reviews clearly demonstrates the increase in studies on the

topic of computerized clinical decision support, and allows an end-user to evaluate not only

the current state of evidence, but can follow the evolution of a single systematic review

question. In the specific investigation of reminder reviews in chapter four, only six out of

the 3 1 systematic reviews were involved in updates, which illustrate the large numbers of

unrelated reviews on the single topic of reminders. Given the evidence in other areas that

systematic reviews are infrequently updated, (9) reasons that it is not being done should be

explored further, such as looking into why research organizations lack formal updating

policies or whether journals are reluctant to publish updates that are similar to original

reviews.

The high number of reviews combined with the overall low quality creates problems

for end-users when trying to interpret systematic reviews. Given the consistent evidence of

higher quality in Cochrane reviews, (9-1 1;16) perhaps end-users should base decisions on a

Cochrane review if there are both Cochrane and non-Cochrane reviews available on a similar

research question. Other solutions to the high volume of reviews are to utilize databases

such as Rxfor Change (www.rxforchange.ca) and McMaster University's Program in Policy
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Decision-Making (PPD; www.researchtopolicy.ca), which aim to help decision makers make

sense of research by listing systematic reviews in order of quality, providing structured

abstracts, and organizing by specific intervention types. Overviews of systematic reviews

have also been produced, which attempt to provide a summary of various types of

interventions in a single and usable format, and create a 'friendly-front end' for readers. (17)

In The Cochrane Library (www . thecochranelibrary.org) , the process of conducting a

systematic review begins with the registering of the title, which requires the author to ensure

that a Cochrane review does not already exist on the same topic. The PRISMA Statement,

which was recently published on reporting guidelines of systematic reviews and meta-

analyses, (18) will hopefully improve the quality and reporting of future systematic reviews,

however, guidelines such as these could also include suggestions that review authors conduct

a systematic review to identify any previously conducted systematic reviews in the same

topic area. As well, PRISMA could discuss the importance of including empirical

justification for the conduct of their review, as well as comparing results with other reviews

in the field.

5.4. Unanswered Questions and Future Research

The results of this thesis provide a baseline for future research into the epidemiology,

quality and methods of systematic reviews. This study of systematic reviews of professional

behaviour change interventions shows that review authors rarely conduct meta-analyses or

report effect sizes of results, often utilizing vote counting or descriptive methods. As well,

the assessment of publication bias was only reported in 5% of the 193 reviews. This could

be indicative of a lack of knowledge in methods to combine results or assess publication bias
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in this type of systematic review. If so, this could be an area where greater methodological

development has the potential to improve methods and provide authors with the ability to

conduct more robust and scientifically meaningful analyses. A recent publication discusses

the particular challenges that complex interventions in systematic reviews cause and suggests

ways in which they might be addressed. (19) Further empirical development of review

methods for systematic reviews of professional behaviour change interventions and other

complex interventions is warranted.

The issue of duplication of effort raises questions on which circumstances are

appropriate for conducting a systematic review, even if one exists on the same topic.

Updating out-of-date reviews is important to keep evidence current, although it is still

unknown as to which indicators should signify the update of a review. (20) Less frequently

discussed are reasons for justification of producing reviews on similar topics, such as

whether the utilization of different methodologies to synthesize data might justify the

conduct of an additional systematic review.

The subject of lumping and splitting has only been discussed in the literature on a

few occasions. (21-23) The assessment in this thesis of the frequency of lumping and

splitting should be replicated in other subject areas, including clinical areas that have a high

rate of publication. As well, further investigation could be done on understanding the

implications of lumping and splitting, such as its impact on the usability of the review, as

well as the extent to which the framing of the research question alters the chance of spurious

findings. It has been previously noted that policy-makers prefer lumped reviews, while

researchers prefer more narrow, split reviews. (23) This opinion could be empirically
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studied by investigating the perceived value of lumped or split reviews for end-users by

examining decision-makers' opinions and attitudes of reviews that are broadly focused as

well as those that are narrowly focused. In addition, the cost-effectiveness of conducting

reviews of varying scope could be of interest to funders, including the determination of how

much more time it takes to complete larger reviews.

Journal editors, funders, reviewers and readers should be aware of issues related to

systematic review quality and methods, and those specifically related to professional

behaviour change interventions. Hopefully through increased awareness and interest in

quality assessment tools such as AMSTAR, reporting guidelines such as PRISMA, and

methodological issues such as lumping and splitting, the quality and organization of

systematic reviews will improve.
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Appendix A: Databases Searched

Rx for Change (2006):
MEDLINE (1966 - December 2005)
Cochrane EPOC review database (searched March 11, 2004)
DARE (2004, Issue 3)
NHS Economic Evaluation Database (2004, Issue 3)
EMBASE (1980 through 2005)
Econlit (1969 through August 2006)
ABI/Inform (1985 through August 2006)
Proquest Digital Dissertations and Theses (formerly known as
Dissertation Abstracts; 1990 through to last search in August 2006)
PsycINFO (1806 through April Week 4, 2006)
CINAHL (1982 through April Week 3, 2006)
ERIC (1966 to current; searched May 2006)
IPA (1970 through April 2006)

Rx for Change (2008 update)
MEDLINE
EMBASE

Cochrane Library
DARE
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Appendix B: Individuals Involved in Searching, Screening and Quality Assessment

Searching:
Doug Salzwedel (information specialist)
Jessie McGowan (information specialist)

Screening:
Michelle Weir
Julia Worswick
Alain Mayhew
Signe Flottorp
Lillebeth Larun
Joanna Sarnecka
Adrienne Stevens
Helene Laberge
Imran Khan

Quality Assessment:
Michelle Weir
Julia Worswick
Alain Mayhew
Adrienne Stevens
Joanna Sarnecka
Changhua Yu
Avtar LaI
Tom Oliver
Michelle Kho
Tomas Pantoja
Alison Jennings
Lucieni Conterno
Arash Rashidian
Alison Jennings
Julie Makarski
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Appendix C: Data Collection Information

Intervention: From EPOC Taxonomy - Professional interventions

a) Distribution of educational materials (Distribution of published or printed
recommendations for clinical care, including clinical practice guidelines,
audio-visual materials and electronic publications. The materials may have
been delivered personally or through mass mailings.)

b) Educational meetings (Health care providers who have participated in
conferences, lectures, workshops or traineeships.)

c) Local consensus processes (Inclusion of participating providers in discussion
to ensure that they agreed that the chosen clinical problem was important and
the approach to managing the problem was appropriate.)

d) Educational outreach visits (Use of a trained person who met with providers
in their practice settings to give information with the intent of changing the
provider's practice. The information given may have included feedback on
the performance of the provider(s). This can also be called academic
detailing.)

e) Local opinion leaders (Use of providers nominated by their colleagues as
'educationally influential'. The investigators must have explicitly stated that
their colleagues identified the opinion leaders.)

f) Patient mediated interventions (New clinical information (not previously
available) collected directly from patients and given to the provider e.g.
depression scores from an instrument.)

g) Audit and feedback (Any summary of clinical performance of health care
over a specified period of time. The summary may also have included
recommendations for clinical action. The information may have been
obtained from medical records, computerised databases, or observations from
patients.)

The following interventions are excluded:
• Provision of new clinical information not directly reflecting provider

performance which was collected from patients e.g. scores on a
depression instrument, abnormal test results. These interventions
should be described as patient mediated.

• Feedback of individual patients' health record information in an
alternate format (e.g. computerised). These interventions should be
described as organisational.
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h) Reminders (Patient or encounter specific information, provided verbally, on
paper or on a computer screen, which is designed or intended to prompt a
health professional to recall information. This would usually be encountered
through their general education; in the medical records or through interactions
with peers, and so remind them to perform or avoid some action to aid
individual patient care. Computer aided decision support (CDSS) and
computer physician order entry (CPOE) are included.)

i) Tailored [Formerly called Marketing] (Use of personal interviewing, group
discussion ('focus groups'), or a survey of targeted providers to identify
barriers to change and subsequent design of an intervention that addresses
identified barriers.)

j) Mass media (varied use of communication that reached great numbers of
people including television, radio, newspapers, posters, leaflets, and booklets,
alone or in conjunction with other interventions; targeted at the population
level.)

k) Other (Other categories to be agreed in consultation with the EPOC editorial
team.)

Note: Multifaceted designs were those that evaluated the effectiveness of the
combination of two or more interventions.

Study Design:
a) RCT (randomised controlled trial)
b) CT or CCT (controlled trial - including quasi-randomised controlled trials)
c) CBA (controlled before and after study),
d) ITS (interrupted time series analysis - control may or may not be present)
e) BA (before and after study)
f) Other - (observational, repeated measures)
g) Unclear/unspecified

Authors' Analysis of Data:
a) Meta-analysis
b) Meta-regression
c) Effect sizes without pooling (no meta-analysis conducted)
d) Vote counting
e) Descriptive

Outcomes:
a) Process (behaviour of health professionals e.g. referrals, test ordering, procedures,

compliance with guidelines, screening, immunizations, prescribing)
b) Outcome (patient health outcomes e.g. blood pressure, glucose testing)
c) Cost (health care costs)
d) Patient/Provider satisfaction (satisfaction with evaluated intervention)
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Appendix H: AMSTAR Tool
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MEDLINE). Key words and/or MESH terms must be stated and where feasible the search strategy should be provided. All searches
should be supplemented by consulting current contents, reviews, textbooks, specialized registers, or experts in the particular field
of study, and by reviewing the references in the studies found.
_Yes
_No
_ Can't answer
_ Not applicable

4. Was the status of publication (i.e. grey literature) used as an inclusion criterion?
The authors should state that they searched for reports regardless of their publication type. The authors should state whether or
not they excluded any reports (from the systematic review), based on their publication status, language etc.
_Yes
_No
_ Can't answer
_ Not applicable

5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
_Yes
_No
_ Can't answer
_ Not applicable

6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should be provided on the participants, interventions and
outcomes. The ranges of characteristics in all the studies analyzed e.g. age, race, sex, relevant socioeconomic data, disease status,
duration, severity, or other diseases should be reported.
_Yes
_No
_ Can't answer
_ Not applicable

7. Was the scientific quality of the included studies assessed and documented?
? priori' methods of assessment should be provided (e.g., for effectiveness studies if the author(s) chose to include only
randomized, double-blind, placebo controlled studies, or allocation concealment as inclusion criteria); for other types of studies
alternative items will be relevant.
_Yes
_No
_ Can't answer
_ Not applicable

8. Was the .scientific quality of the included studies used appropriately in formulating conclusions?
The results of the methodological rigor and scientific quality should be considered in the analysis and the conclusions of the review,
and explicitly stated in formulating recommendations.
_ Yes
_No
_ Can't answer
_ Not applicable



9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were combinable, to assess their homogeneity (i.e. Chisquared
test for homogeneity, I2). If heterogeneity exists a random effects model should be used and/or the clinical
appropriateness of combining should be taken into consideration (i.e. is it sensible to combine?)·
_Yes
_No
_ Can't answer
_ Not applicable

10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical aids (e.g., funnel plot, other available tests) and/or
statistical tests (e.g., Egger regression test).
_Yes
_No
_ Can't answer
_ Not applicable

11. Was the conflict of interest stated?
Potential sources of support should be clearly acknowledged in both the systematic review and the included studies.
_Yes
_No
_ Can't answer
_ Not applicable



Appendix I: AMSTAR Decision-Rules

AMSTAR Item
1. Was an 'a priori' design provided?
2. Was there duplicate study selection and
data extraction?
3. Was a comprehensive literature search
performed?
4. Was the status of publication (i.e. grey
literature) used as an inclusion criterion?
5. Was a list of studies (included and
excluded) provided?

'Yes' Decision-Rule
Reference to a protocol in the text.
Both duplicate study selection and data
extraction.
A search of at least 2 electronic sources.

Searches of the SIGLE database or
dissertation databases were included.
Lists of both included and excluded
studies.

6. Were the characteristics of the included
studies provided?

7. Was the scientific quality of the included
studies assessed and documented?

Characteristics could be in a table or non-
table format as long as characteristics
were suitably described.
Needed to use some sort of quality
criterion or checklist.

8. Was the scientific quality of the included
studies used appropriately in formulating
conclusions?

Could not score yes for 8 if scored no for
7.

9. Were the methods used to combine the
findings of studies appropriate?

If discussed heterogeneity as reason for
lack of pooling, scored yes.

10. Was the likelihood of publication bias
assessed?

Using funnel plot or statistical test.

1 1 . Was the conflict of interest stated? Statement of funding for both the review
and each of the included studies.

Note: Decision-rules were created by the Rxfor Change team in discussions with
AMSTAR co-developers Beverly Shea and Jeremy Grimshaw.
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