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1. Executive Summary
The most cost-effective option is not necessarily the cheapest; but neither is 
the most effective option always the most cost-effective. It depends on the 
balance of costs and consequences (NHMRC, 2001).

This document is Part Two of a 3-part series by the National Centre for Education 
and Training on Addiction (NCETA) examining the effectiveness, costs and 
theories related to dissemination and implementation of research into practice. 
Part One is a systematic literature review that evaluated the effectiveness of 
16 different dissemination strategies for facilitating the implementation of new 
research, programs and treatments to improve outcomes for clients with alcohol- 
and other drug-related problems. Part Two involves an examination of the costs 
associated with using such strategies, and Part Three is an examination of the 
theories and models of change underlying the use of strategies. 
In this Part, the costs of implementing innovations and the implications of using 
dissemination strategies for the alcohol and other drug (AOD) field are examined. 
Part One in this series is a systematic review of the effectiveness of dissemination 
and implementation strategies (Bywood, Lunnay, & Roche, 2008). However, 
evidence related to economic considerations was not based on a systematic 
search using relevant terms associated with economic analysis. Rather, it is a 
summary of the evidence from the systematic review on effectiveness that also 
contained data on costs of using an implementation strategy. 
All studies in Part One that showed evidence that a particular strategy was 
effective in changing practitioners’ behaviour or improving organisational 
efficiency were scrutinised to determine whether an economic analysis had  
also been undertaken. These studies then formed the evidence base for the 
present report. 
An implementation strategy can be effective, without being cost-effective. Thus, 
from an economic perspective, the key question is whether certain dissemination 
and implementation activities involve a more efficient use of limited resources 
compared to other activities. 
The key research questions for this study were:

1. What are the economic considerations for the use of effective 
dissemination and implementation strategies?

2. Which implementation strategies provide an efficient and cost-effective 
means by which to facilitate uptake of innovations by the AOD field?

From the 25 systematic literature reviews and 85 additional primary studies that 
were included in Part One, only two reviews and 14 primary studies contained 
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details on costs of using dissemination strategies. Overall, the methodological 
quality of economic analyses was poor, with limited detail provided and little 
justification for the type of analyses conducted. 
The effectiveness of the 16 strategies examined (see Table 1a) varied 
substantially in terms of their ability to influence practitioner behaviour or patient / 
client outcomes. The strategies that were consistently effective were:

Educational meetings (interactive)• 
Educational outreach• 
Prompts and reminders• 
Audit and feedback. • 

Others demonstrated mixed effects or no significant improvements. The 
magnitude of effect also varied substantially across studies and thus it is 
increasingly important to determine the costs involved in their implementation.

Table 1a. Dissemination and implementation strategies

Professional interventions:  
to change knowledge / behaviour of individual health care professionals

Educational materials1. 
Local consensus processes2. 
Educational meetings (CME)3. 
Educational outreach (academic detailing)4. 
Local opinion leaders5. 
Patient-mediated interventions6. 
Prompts and reminders7. 
Audit and feedback8. 
Financial incentives9. 
Electronic educational sources10. 

Organisational interventions:  
to change the setting or systems in which health care professionals work

Record and office systems11. 
Multi-disciplinary collaborative approaches12. 
Alternative care approaches 13. 
Continuous quality improvement14. 

Other interventions

Mass media15. 
Multi-faceted interventions16. 
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The majority of studies evaluated multi-faceted interventions from the perspective 
of the health service, hospital or health care professional. Multi-faceted 
interventions were highly variable in content (number and type of dissemination 
strategies used) and context (setting, population, targeted behaviour), making it 
impossible to identify which specific strategies were efficient or cost-effective. 
One additional review compared costs and cost-effectiveness of four single 
strategies (educational outreach visits, interactive continuing medical education 
(CME), computerised reminders and financial incentives) for improving 
practitioners’ alcohol screening practice (Shanahan, Shakeshaft, Fawcett, 
Doran, & Mattick, 2005). Using a decision-modelling approach, results showed 
that outreach visits were the most cost-effective strategy for reducing alcohol 
consumption in risky drinkers, whereas financial incentives were the least  
cost-effective. 
Strategies that contained interactive elements, and additional materials and 
support, tended to be more effective at facilitating implementation (Bywood et 
al., 2008). However, strategies with these elements are also more resource-
intensive. One way to minimise costs of implementing innovations may be to 
use a ‘stepwise’ approach so that simple and inexpensive strategies are used 
broadly in the first instance, followed by more interactive and targeted strategies 
aimed at smaller groups with more specific needs. Thus, scarce resources may 
be allocated more judiciously to maximise the use of available resources and the 
impact of effective dissemination and implementation strategies. 
In summary, the key findings from this review are: 

CME was generally effective and cost-effective, although formats differed • 
substantially 
Educational outreach showed mixed results on cost-effectiveness• 
Educational materials were relatively cheap, but had little effectiveness• 
Multi-faceted approaches differed substantially in context and content, • 
making it difficult to make meaningful comparisons on the basis of cost
The evidence base of studies containing good quality economic analyses • 
was limited (only 9 of the 16 strategies were evaluated for costs)
Studies that reported on costs of implementation strategies were • 
heterogeneous, reporting of details and quality of methodology was poor, 
and data collection was incomplete
Few studies evaluated costs of implementation strategies in the AOD field• 
There is a need for future evaluation studies to examine efficiency through • 
use of economic evaluation. 
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2. Introduction
As health care resources will always be constrained by competing demands, 
the allocation of these scarce resources is increasingly dependent not only on 
evidence of effectiveness of innovations and interventions to maximise best 
practice and minimise ineffective practice, but also on the associated costs. 
Economic evaluations of health care options help decision-makers to optimise 
the benefits of good practice within a specified budget. 
Even when practitioners are aware of the need to change their behaviour or the 
systems they work in, it is often difficult to make the necessary changes in the 
context of established patterns of practice and / or an environment that may not 
be receptive to change. In addition, simple distribution of innovations does not 
automatically induce practitioners or organisations to implementation innovations 
into practice. Dedicated strategies are needed to facilitate uptake of innovations, 
such as new treatments, interventions, programs, devices and procedures. 
Sixteen such dissemination and implementation strategies (Table 1b) have been 
described in detail in the associated systematic review (Bywood et al., 2008), 
which evaluated the effectiveness of these strategies and the implications of their 
use in the AOD field. 

Table 1b. Dissemination and implementation strategies

Professional interventions:  
to change knowledge / behaviour of individual health care professionals

Educational materials1. 
Local consensus processes2. 
Educational meetings (CME)3. 
Educational outreach (academic detailing)4. 
Local opinion leaders5. 
Patient-mediated interventions6. 
Prompts and reminders7. 
Audit and feedback8. 
Financial incentives9. 
Electronic educational sources10. 

Organisational interventions:  
to change the setting or systems in which health care professionals work

Record and office systems11. 
Multi-disciplinary collaborative approaches12. 
Alternative care approaches 13. 
Continuous quality improvement14. 

Other interventions

Mass media15. 
Multi-faceted interventions16. 
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The use of such implementation strategies to increase the uptake of innovations 
into practice will most often add to the cost of providing best care. That is, any 
changes in behaviour and / or organisational systems are likely to incur additional 
costs. However, this needs to be considered in the face of improved practice 
patterns and / or reductions in downstream costs. 
The effectiveness of the 16 strategies examined varied substantially in terms 
of their ability to influence practitioner behaviour or patient / client outcomes. 
The strategies that were consistently effective included educational meetings, 
educational outreach, prompts and reminders and audit and feedback. Others 
demonstrated mixed effects or no significant improvements. The magnitude of 
effect also varied substantially across studies and thus it is increasingly important 
to determine the costs involved in their implementation.
Examining the costs of implementing innovations involves determining two 
important considerations: 

1. Whether the innovation itself is effective and cost-effective
2. Whether a particular strategy is effective for facilitating implementation 

of the innovation into practice and that it represents an efficient use of 
resources.

This report addresses the latter consideration by examining whether using a 
strategy to implement an innovation is worthwhile. 
Figure 1 illustrates the stages from development and evaluation of an innovation 
(e.g. AOD treatment program) through to evaluation of effectiveness and cost-
effectiveness of using a strategy to facilitate implementation into practice, 
and that incorporates an economic evaluation of both the innovation and the 
dissemination strategy. 
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2.1. Burden of disease
Harms associated with the use of alcohol and other drugs place a continual 
burden on a strained health care system, resulting in excessive use of health 
care resources, as well as other public resources associated with road accidents, 
criminal justice system, social welfare, unemployment and lost productivity. 
Costs associated with AOD use in 2004-2005 are estimated at over $AUD55 
billion (Collins & Lapsley, 2008). In addition, the annual cost of alcohol-related 
absenteeism in 2001 has been estimated at over $AUD1 billion (Pidd, Berry, 
Roche, & Harrison, 2006).

2.2. Terms and definitions
For this report, costs generally refer to costs of the resources involved 
in implementing an innovation and / or using an implementation strategy 
(see Figure 1). Examples of costs include labour input (salaries / wages), 

Figure 1. Stages involved from development through to implementing a 
dissemination strategy

Is it worthwhile 
using 

dissemination  
strategy to 

change practice?

Economic 
evaluation of 
dissemination 

strategy

not effective

Increases 
adoption into 

practice

Evaluation of 
effectiveness of 
dissemination 

strategy

Development of 
dissemination 

strategy

Economic 
evaluation of 

innovation

not effective

Improves practice

Evaluation of 
effectiveness of 

innovation

Development of 
innovation
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consumables, capital equipment, venue costs, overheads, services and travel. 
Determining the costs of a strategy requires at least two types of data: 

1. Amount of resources used in the strategy (e.g. number of hours labour to 
deliver one educational outreach visit)

2. Unit cost of each resource required (e.g. hourly rate for trainer delivering 
educational outreach). 

Consequences refer to the outcomes (e.g. client health, practitioner skills /
knowledge, organisational productivity), both positive and negative, resulting from 
actions taken for the intervention and the comparator (e.g. usual care). 
Efficiency is evaluated by comparing alternative courses of action to identify 
those that are likely to maximise benefits (e.g. improved quality of life) or 
minimise costs associated with a given level of benefit (NHMRC, 2001). 
Sensitivity analysis, which is a useful component of economic evaluation, 
systematically explores the influence that different variables and assumptions 
have on the findings, giving an indication of the robustness of the economic 
evaluation (NHMRC, 2001). 

2.3. Components of an economic evaluation
The key components of an economic evaluation of implementation strategies are:

1. Identification of all main dissemination and implementation activities and 
associated costs and consequences

2. Estimate of the likelihood that activities / events will occur
3. Identification and measurement of resource use associated with each 

activity
4. Identification and measurement of key consequences.

For valid economic analyses, there needs to be a comparison of one or more 
alternative strategies to determine the incremental costs of the competing 
strategies (Stone, Curran, & Bakken, 2002). There is a range of different 
approaches to examining the economic aspects of implementing research into 
practice. For example, an economic evaluation generally examines the evidence 
on costs as well as the end-points for effectiveness or benefits. In contrast, a 
simple cost analysis examines the costs without relating them to effectiveness  
or benefits.
The different analytic tools commonly used to assess the economic effects of 
innovations in health care are shown in Table 2. 

introduction
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Table 2. Economic analyses

Type of economic analysis Description Outcome 
measure

Cost-minimisation analysis (CMA) Costs are compared between 
alternatives only when outcomes 
have been measured and statistically 
identical effects have been 
demonstrated. 

Cost-consequence analysis (CCA) Costs and effects are listed separately. 
Effects between alternatives may have 
different measures.

$ and separate list of 
outcomes

Cost-effectiveness analysis (CEA) Consequences are measured in the 
same units between alternatives.

Incremental cost-
effectiveness ratio 
such as $/outcome or 
$/LY gained

Cost-utility analysis (CUA) Effects include both quantity and 
quality measures.

$QALY gained

Cost-benefit analysis (CBA) Effects are measured as a single dollar 
measure.

$

$ = dollars; LY = life year; QALY = quality-adjusted life year. (Modified from Stone et al., 2002)

Cost-minimisation analysis: Only the costs of two or more alternative strategies 
are calculated and compared, excluding differences in adherence rates or other 
potential outcomes of interest. That is, this method is used only when clinical 
outcomes are statistically equivalent and the least costly alternative is sought. 
This may be useful where different implementation strategies have equivalent 
effectiveness and the cheaper method is sought.
Cost-consequence analysis: The costs and consequences of a particular strategy 
are listed separately, providing a matrix of outcomes. Thus decision-makers can 
examine the findings and select a strategy according to their own criteria of what 
is important in specific circumstances. 
Cost-effectiveness analysis: Outcomes are measured in the same units between 
alternatives (e.g. dollars per number of practitioners utilising an innovation). A 
cost-effectiveness ratio is determined using the following equation:

introduction

Cost-effectiveness ratio = (C1 – C2)/(E1 – E2)
C1 = cost of new strategy; C2 = cost of usual strategy

E1 = Effect of new strategy; E2 = effect of usual strategy
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Cost-utility analysis: This analysis measures the quantity and quality of life 
gained in one intervention compared to another. This method quantifies both 
the value of days of life saved and changes in quality of life. For example, a 
qualitative measure may include individual preferences for a particular strategy 
based on individual values and beliefs or the culture of an organisation. 
Cost-benefit analysis: Outcomes are measured according to a particular 
monetary unit that represents costs minus benefits. However, financial 
quantification may be difficult to determine in some situations (e.g. cost of  
a human life). 

2.4. Scope of economic analyses
The scope of an economic evaluation may vary depending on circumstances. 
If an innovation is well-accepted, has known benefits and represents efficient 
practice, then an economic evaluation may be limited to costs and consequences 
of using a strategy to increase implementation of the innovation, without a full 
evaluation of the costs and consequences of the innovation itself (Mason  
et al., 2001). 
Perspective may also influence the scope of analyses. For example, taking a 
societal perspective will include patient costs, as well as practitioner costs and 
long-term health system costs. Assigning a value to costs may vary depending 
on whether the analysis is conducted from the perspective of the individual  
client, the practitioner, the health care organisation, the health care system or  
the community. For example, while clients’ costs primarily include money and 
time, practitioners’ costs will also include equipment, administrative and staffing 
costs and time. 

2.5. Economic evaluation of implementation strategies
Change in individual behaviour and at the organisational level does not occur 
without some cost. Increasingly, it is recognised that the effectiveness of an 
implementation strategy must be weighed against the costs of using such a 
strategy (Grimshaw, Eccles, Campbell, & Elbourne, 2005). Evaluations that 
incorporate concurrent economic evaluations of the relative efficiency as well as 
relative effectiveness of different strategies are most useful for informing policy 
(Grimshaw, Eccles, Campbell, & Elbourne, 2002). Potential savings from the use 
of such strategies may outweigh the costs if an innovation reduces inappropriate 
and costly practices. 
A implementation strategy can be effective, without being cost-effective. Figure 
2 illustrates four possible outcomes from using an implementation strategy 
according to the level of costs involved. 

introduction
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Consequences 

Significant improvement  
in practice

Minimal improvement  
in practice

Co
sts Low  ?

High ? 
Figure 2. Costs and consequences of using an implementation strategy

There are three outcomes pertaining to the use of implementation strategies that 
warrant consideration:

1. Improved outcomes for lower cost
2. Equivalent outcomes for lower cost
3. Improved outcomes for an additional cost that is worth paying (e.g. longer-

term social benefit).
The decision to use an implementation strategy is easy when the costs are low 
and the strategy is likely to result in significant improvement in practice (upper 
left cell, Figure 2). Similarly, the decision not to use a strategy is easy when costs 
are high and there is little evidence of improvement (lower right cell, Figure 2). 
However, a more considered analysis is required for the remaining potential 
outcomes. In such circumstances, the decision to use a particular implementation 
strategy may be influenced by a range of factors. These include:

The cost-effectiveness of the innovation• 
The utilisation rate of the innovation, without use of an implementation • 
strategy (e.g. high performing professionals may show little improvement 
in practice, whereas targeting strategies to poor performers may be more 
cost-effective)
Potential adverse outcomes if the innovation failed to be adopted into • 
practice
The effectiveness of the implementation strategy• 
Available financial resources for implementation• 
The extent to which the implementation strategy will enhance • 
improvement in client outcomes 
Effectiveness and feasibility of using an alternative, less effective and / or • 
less costly strategy.

The use of an implementation strategy to change practice would add to the 
existing cost of implementing an innovation. Therefore the question is  
whether the additional cost can generate sufficient additional benefits in 
professional practice and / or client outcomes compared with not using the 
implementation strategy. 
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3.1. Aim of the project
The primary aim of this project was to examine the evidence on the costs of 
using dissemination and implementation strategies to encourage the uptake of 
innovations into practice in the alcohol and drugs (AOD) field. 
To do this, the National Centre for Education and Training on Addiction (NCETA) 
aimed to examine the available data from a systematic literature review of the 
effectiveness of 16 different dissemination and implementation strategies for the 
AOD field (Bywood et al., 2008) and summarise the existing evidence pertaining 
to the costs of using different dissemination and implementation strategies and 
their relative efficiency. 

3.2. Research Questions
From an economic perspective, the key question is whether proposed 
dissemination and implementation activities lead to a more efficient allocation of 
limited resources. 

1. What are the economic considerations for the use of effective 
dissemination and implementation strategies?

2. Which implementation strategies provide an efficient and cost-effective 
means to facilitating uptake of innovations into the AOD field?

3. Objectives and Research Questions
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4. Methods
NCETA undertook a systematic review of the effectiveness of dissemination and 
implementation strategies for the AOD field (Bywood et al., 2008). A list of the 
dissemination and implementation strategies assessed is shown in Table 3. The 
associated report on the systematic review provides full details of the methods 
(search strategy, inclusion criteria, critical appraisal, statistical considerations).
This report pertains to an economic evaluation of the implementation strategies 
that demonstrated evidence of effectiveness. It must be noted that the evidence 
related to economic considerations is not based on a systematic search using 
relevant terms associated with economic analysis. Rather, it is a summary of the 
evidence from the systematic review on effectiveness that also contained data on 
costs of using an implementation strategy. 
All studies included in the systematic review and that evaluated the effectiveness 
of an implementation strategy were also examined for any reference to costs 
associated with using such a strategy. Only studies that showed evidence of 
effectiveness of an implementation strategy were included for an examination of 
cost-effectiveness. 
Where comparisons were provided between alternative strategies, data on costs 
and consequences were extracted and are presented in summary tables. 

Table 3. List of interventions for dissemination and implementation (modified from 
EPOC taxonomy) a

Type of strategy Description

1. Professional Interventions - oriented to changes in professional practice

1. Educational materials Distribution of published / printed recommendations for care, 
including clinical practice guidelines, audiovisual materials and 
electronic publications. Materials are delivered personally or through 
mass mailings.

2. Local consensus processes Inclusion of participating providers in discussion to ensure that they 
agree that the chosen clinical problem is important and the approach 
to managing the problem is appropriate. E.g., modification of clinical 
practice guidelines to local setting

3. Educational meetings (continuing 
medical education)

Healthcare providers participate in conferences, lectures, workshops 
or traineeships 
Didactic – minimal participant interactions (lectures, seminars) 
Interactive – participation with discussion or practice (workshops)

4. Educational outreach visits (academic 
detailing)

Use of a trained person who meets with providers in their  
practice setting to give information with the intent of changing the 
provider’s practice. 

table continued overleaf
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5. Local opinion leaders (includes 
product champions)

Use of providers nominated by their colleagues as ‘educationally 
influential’. The investigators explicitly state that their colleagues 
identified the opinion leaders.

6. Patient-mediated interventions New clinical information (not previously available) collected directly 
from patients and given to the provider.

7. Prompts and reminders (including 
decision support)

Patient- or encounter-specific information, provided verbally, on 
paper, or on electronically, which is designed to prompt a health 
professional to recall information. This usually occurs through 
general education, in medical records or by interactions with peers, 
reminding them to perform or avoid some action to aid individual 
patient care. Computer-aided decision support and drugs dosage  
are included.

8. Audit and feedback Any summary of clinical performance of healthcare over a specified 
period. The summary may also include recommendations for clinical 
action. The information may be obtained from medical records, 
computerised databases or observations from patients.

9. Financial incentives Any payment system that rewards health care providers for specified 
clinical actions. Examples include fee-for-service, target payments, 
and capitation.

10. Electronic educational sources Healthcare providers use electronic, internet, ,or on-line databases to 
access information relevant to all levels of health care for patients.

2. Organisational interventions - oriented to changes in organisational practice

11. Record and office systems Any structured or unstructured system used for storage and 
exchange of information. Examples include electronic medical 
records, care plans, flow charts.

12. Multi-disciplinary collaborative 
approaches (integrated care)

Use of complementary inter-professional collaborations (nurses, 
physicians, psychologists, pharmacists, dieticians) to plan care 
for patients. Examples include integrated care, collaborative care, 
continuity of care.

13. Alternative care approaches Use of alternative health professionals, such as nurse practitioners, 
or alternative settings, such as specialist clinics, to deliver 
specialised program of care. Examples include revision of 
professional roles; chronic care clinics; and therapeutic communities.

14. Continuous quality improvement Any iterative process for improving the quality of health care that 
involves repeated cycles of ‘plan-do-check-act’.

3. Other interventions

15. Mass media 1. Varied use of communication that reaches great numbers of 
people including television, radio, newspapers, posters, leaflets and 
booklets, alone or in conjunction with other interventions.
2. Targeted at the population level.

16. Multi-faceted interventions Use of more than one strategy in combination or sequentially.

a This table has been modified from the EPOC taxonomy (EPOC, 2002). Some strategies, 
which were described by EPOC, were not included here as no studies or existing reviews 
met the inclusion criteria for evaluation.
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5. Results
Results from the full systematic literature review of the effectiveness of 
dissemination and implementation strategies are provided in the associated 
report (Bywood et al., 2008). The review provides a summary of the evidence of 
effectiveness for each strategy, the key elements of successful strategies, and a 
discussion of the relevance of each strategy as it relates to the AOD field. 
The current report synthesises the available information pertaining to the 
economic considerations of effective dissemination and implementation 
strategies and, where possible, the implications of costs associated with using 
such strategies in the AOD field are discussed.
Results from the existing systematic reviews and additional primary studies are 
summarised in two sections below. 
Of the 25 existing systematic literature reviews and 85 additional primary 
studies that were included in the systematic review (Bywood et al., 2008), only 
two systematic reviews (Balas et al., 2000; Grimshaw et al., 2004) and 14 
primary studies (Bahrami et al., 2004; Boekeloo et al., 2003; Cranney, Barton, & 
Walley, 1999; Di Noia, Schwinn, Dastur, & Schinke, 2003; Dormuth et al., 2004; 
Fallowfield et al., 2002; Hogg, Baskerville, & Lemelin, 2005; Katz, Muehlenbruch, 
Brown, Fiore, & Baker, 2004; Lemelin, Hogg, & Baskerville, 2001; Ockene et al., 
1999; Santoso, Suryawati, & Prawaitasari, 1996; Silagy et al., 2002; Suggs et 
al., 1998; Weller et al., 2003) provided details on concurrent economic analyses. 
In addition, one non-systematic review (Shanahan et al., 2005) used a decision-
modelling approach to compare four different strategies for improving alcohol 
screening among general practitioners. The Appendix provides a list of the 25 
systematic reviews and 85 additional primary studies that were included. 
No primary studies gave full details on the estimation of costs that could be 
extracted for comparison across studies and strategies.

5.1. Summary of results from systematic reviews
One good quality systematic review (Grimshaw et al., 2004) assessed the 
economic evaluations and cost analyses of 63 of 235 (29.4%) studies that 
assessed the effectiveness of implementation strategies. Of the 63 studies that 
included cost analyses, most (74%) evaluated multi-faceted interventions and 
the majority of these were from the perspective of the health service, hospital 
or health care professional. Thirty-seven studies (59%) conducted cost-
consequence analyses, 14 (22%) conducted cost-minimisation analyses, 11 
(18%) conducted cost-effectiveness analyses and one study conducted a cost-
benefit analysis. 



18 results

Implementation strategies demonstrated efficiency in 27 (of 37) cost-
consequence analyses (71%), whereas five (13%) were more costly but no more 
effective and the remaining studies showed equivalent costs for similar outcomes 
(Grimshaw et al., 2004). 
Overall, economic evaluations were of poor methodological quality, with poor 
reporting of details a major issue. This finding is consistent with results from an 
earlier study of economic evaluations in health care (Jefferson, Demicheli, & 
Vale, 2002). Evaluation of studies in these reviews showed consistent flaws in 
methodology, lack of clear descriptions of methods used, lack of standardisation 
of evaluation instruments, and lack of justification or explanation of the economic 
framework used.
Since most of the effective strategies combined a diverse array of strategies 
(multi-faceted interventions), it was not possible to identify which individual 
strategies consistently demonstrated cost-effectiveness. Only one multi-faceted 
study showed cost savings. That study comprised both professional interventions 
(reminders, financial incentive, CME and revision of professional roles) and an 
organisational intervention (record system) (Morrissey et al, 1995 in Grimshaw  
et al., 2004). 
One good quality (non-systematic) review used a decision-modelling approach 
to compare the costs and cost-effectiveness of four implementation strategies 
for improving general practitioners’ alcohol screening behaviours (Shanahan et 
al., 2005; Shanahan, Shakeshaft, & Mattick, 2006). Randomised controlled trials 
(RMTs) consistently showed that screening for alcohol problems and providing 
brief interventions resulted in significant reductions in alcohol use (e.g. WHO 
Brief Intervention Study Group, 1996 in Shanahan et al., 2005) and that this 
intervention was cost effective (Wutzke, Shiell, Gomel, & Conigrave, 2001). 
However, despite a financial incentive to implement the intervention ($17 for 
each eligible patient), only 40% of general practitioners (GPs) participated. Four 
implementation strategies were compared: 1) educational outreach visits; 2) 
interactive CME; 3) computerised reminders; and 4) target payments. Given that 
there were insufficient empirical data on costs for all four strategies, the decision-
modelling approach provided a method for combining relevant data about the 
effectiveness of the strategies for changing practitioners’ behaviour and the 
resources needed to implement them. The model involved establishing a ‘base 
case’, which comprised a range of assumptions (% of population visiting a GP; 
% patients with risky drinking behaviour, % patients screened, % GPs changing 
their behaviour etc), so that strategies could be compared. This is a unique and 
valuable review in that it compared more than one strategy applied in an AOD-
related area (screening for risky drinking), in an Australian population. 
The model incorporated data from a range of variables including rates of alcohol 
screening, rates of delivering brief interventions and alcohol consumption, as well 
as the effectiveness and cost of implementing the strategies of interest. Results 
showed that computerised reminder systems and educational outreach visits 
were most effective for decreasing alcohol consumption among risky drinkers 
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(Table 4). The additional cost to implementation of an innovation due to use of 
an implementation strategy ranged from $4.0 million (AUD 2004) for educational 
outreach visits to $31 million for financial incentives. Applying the incremental 
cost-effectiveness ratio1 (ICER = difference in costs/difference in outcomes), 
the most cost-effective strategy was educational outreach visits ($50 per drink 
avoided), whereas the least cost-effective strategy was financial incentives ($691 
per drink avoided). These differential outcomes remained following sensitivity 
analyses to determine uncertainty in the assumptions of the model. 

Table 4. Costs and outcomes for four implementation strategies to change GP 
behaviours (Shanahan et al., 2005)

Strategy Total 
standard 

drinks 
before

Total 
standard 

drinks after

Difference 
in standard 
drinks from 

baseline

Total costs for 
each strategy 
(AUD 2004)

Difference 
in costs

ICER 
(cost per 
standard 

drink 
avoided)

Baseline 16,713,703 15,878,215 1,463,275

Educational 
Outreach 15,798,843 -79,371 5,462,211 3,998,936 $50

CME 
(interactive) 15,819,313 -58,902 6,503,436 5,040,188 $86

Reminders 15,792,844 -85,370 9,219,313 7,756,038 $91

Financial 
incentive 15,832,597 -45,618 32,984,330 31,521,055 $691

5.2. Summary of results from additional primary studies
Only studies that evaluated the effectiveness of an implementation strategy and 
also reported on costs associated with implementation were reviewed. Evidence 
on costs, which was only available for nine of 16 strategies, is summarised 
below. Potential factors that may influence costs and consequences associated 
with use of implementation strategies have also been included where possible. 

1. Incremental Cost Effectiveness Ratio (ICER) is the ratio of change in costs of the 
strategy to the effects of using the strategy compared to control. While “incremental” 
implies increasing change in an intervention, in this case it involves analysis of the effect 
of using the intervention (compared to control).
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5.2.1 Educational materials
Factors that may influence costs and consequences associated with the 
distribution of educational materials are:

Format of materials (printed, laminated, electronic, audiovisual)• 
Mode of distribution (standard mail, electronic, personal delivery)• 
Quantity, size and frequency of distribution.• 

Economic analyses were not included in the studies assessed. However, some 
studies suggested that the dissemination of printed educational materials has 
the potential to be a cost-effective method of education (Dormuth et al., 2004; 
Grimshaw et al., 2004). Although one economic evaluation of educational 
materials provided some data on costs generated by preparing and publishing 
educational materials (Grimshaw et al., 2004), this data was derived from studies 
conducted over a decade ago, making it somewhat out-of-date. 
No formal economic evaluation was undertaken in either of the primary studies 
assessed. However, in comparison to conventional printed materials, electronic 
sources are speculated to be a low-cost mode of dissemination by some authors 
(Di Noia et al., 2003). Given that a large number of information recipients may be 
accessed electronically, this may be an efficient distribution method. 

5.2.2. Local consensus processes
Costs associated with developing, disseminating and implementing the clinical 
practice guidelines (CPGs) were considered in one poor quality randomised 
controlled trial (RCT) (Silagy et al., 2002). However, since no formal economic 
evaluation was undertaken, no data could be extracted and findings could  
not be evaluated.

5.2.3. Educational meetings (CME)
Factors that may influence costs and consequences associated with educational 
meetings are:

Location, frequency and duration of meetings (e.g. cost of venue, • 
accommodation, refreshments, travel)
Format of meetings (didactic vs interactive).• 

One good quality cluster randomised controlled trial (RCT) (Katz et al., 2004) 
provided cost data relating to the delivery of tutorials, including the time 
required to train clinicians (to disseminate the intervention) and time required for 
identification and brief counselling of smokers (to implement the intervention). 
The incremental cost of the intervention per self-reported ‘quitter’ (at 6-months 
follow-up) was US$1822. The cost-effectiveness ratio was based on the total 
cost of the intervention divided by the difference in the number of test-site 
patients who reported quitting at 6-month follow-up (n=99) minus the number 
of intervention patients expected to report having quit at the 6-month follow-up 
(n=63) based on the 6-month quit rate observed in control sites. 

results
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While a formal cost-effectiveness analysis was not undertaken in this study, 
it was noted that “the incremental cost per quitter associated with the study 
intervention compared favourably with that computed in a formal cost-
effectiveness analysis, which demonstrated that implementation of the 
AHRQ2 Guideline was highly cost-effective relative to other preventive care 
interventions (US$1822 versus US$3779)” (Katz et al., 2004, p 601). The costs 
of implementing educational interventions were considered in several primary 
studies (Santoso et al., 1996; Suggs et al., 1998), yet no formal economic 
analysis was undertaken.
Studies showed that the format of educational interventions also impacted on 
both effectiveness and costs. Two studies examined the costs associated with 
providing an educational intervention in different formats to determine whether a 
‘cheaper’ alternative may be as beneficial to educational outcomes as the more 
resource-intensive intervention. One average quality quasi-RCT (Fallowfield 
et al., 2002) recognised the resource-intensive nature of training courses and 
compared a less resource-intensive educational intervention in the form of 
comprehensive, written feedback with training to determine which intervention 
represented the greatest educational value for increasing physicians’ skills 
and competence in communicating with patients. While course attendance 
significantly improved process outcomes, there was little evidence that written 
feedback changed physicians’ behaviour, indicating that the investment in the 
more costly training course was worthwhile given the positive outcome.
In contrast, another average quality quasi-RCT (Santoso et al., 1996) compared 
a less costly small group, face-to-face interactive education session with a formal 
didactic seminar and concluded that both were equally effective in improving 
physicians’ knowledge and practice. As neither intervention was more effective 
than the other (equal educational value) the use of the less costly training (unit 
cost = US$0.77 per participant) was recommended for use before the more 
resource-intensive seminar (unit cost = US$3.30 per participant). Similarly, 
an average quality before and after study (Suggs et al., 1998) examined the 
effectiveness and costs of traditional CME compared to a self-instruction 
learning package. While both versions demonstrated equivalent improvement for 
increasing practitioners’ knowledge, initial costs for the self-instruction package 
were higher ($US79 vs $US45). However, no costs were included for travel, 
accommodation, meals or backfilling positions for those attending the traditional 
CME workshops. In addition, participants could continue to access the self-
learning package for ongoing reference at a later date. A more detailed economic 
analysis is required to determine whether this may be a more efficient method 
over a long period. 

2. Agency for Healthcare Research and Quality.

results
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5.2.4. Educational outreach
Factors that may influence costs and consequences associated with educational 
outreach visits (in addition to costs of educational materials described above) 
are:

Location, frequency and duration of visits• 
Number of outreach workers (hourly rate, costs of accommodation, meals, • 
travel).

Outreach visits differ in complexity and intensity as well as effectiveness as 
discussed in the related systematic literature review (Bywood et al., 2008). 
Therefore, it is important to determine the most appropriate level of intensity / 
complexity for a particular level of outcome in order to assess the efficiency of 
such a strategy. While outreach is considered a costly strategy, if it is effective, it 
may be preferred to a cheaper strategy that demonstrates little sustainable effect 
(Hogg et al., 2005). 
While no formal economic evaluation was undertaken, several studies made 
reference to the cost of their educational outreach intervention (e.g. Cranney et 
al., 1999). In a British study, Cranney et al. estimated the fixed cost of preparing 
the educational package was £120, with variable costs for travel (£5), staff time 
(£60), administration (£8) and sundries (£10) totalling £83 per visit. 
The costs associated with an outreach visit, as with any educational strategy, 
are highly variable depending on the characteristics / components of the visit. 
Educational outreach visits that contain evidence-based content and are 
tailored to specific contexts and targets are more effective. However, these 
characteristics also make them more resource-intensive. A study comparing 
educational outreach visits with mailouts of evidence-based materials (Weller et 
al., 2003) found equivalent results and recommended mailouts, which were the 
less expensive strategy.
Given this information, it is important to know which aspects of an intervention 
are particularly costly and whether they are essential to bringing about a positive 
effect, thus directing resources to those aspects of the intervention (cost-
effectiveness). 

5.2.5. Local opinion leaders
Factors that may influence costs and consequences associated with use of local 
opinion leaders are:

Activities undertaken by opinion leaders (training, workshops, visits)• 
Number of opinion leaders (hourly rate, travel).• 

While opinion leaders were used in some multi-faceted interventions, no 
available studies examined the costs of using opinion leaders alone to implement 
innovations. 

results
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5.2.6. Prompts and reminders
Factors that may influence costs and consequences associated with prompts and 
reminders are:

Frequency and number of reminders• 
Format and mode of delivery (manual / computerised, automatic).• 

One good quality systematic review evaluated the effectiveness of using prompts 
and reminders for a range of preventive care and disease management activities 
(Balas et al., 2000). Of 33 studies included in this review, seven calculated the 
costs of using reminders, but none included the start-up costs of the computer 
system and there was insufficient detail provided to compare costs to an 
alternative strategy. 

5.2.7. Audit and feedback
Factors that may influence costs and consequences associated with audit and 
feedback are:

Frequency of audit and feedback (e.g. every 3, 6, 12 months)• 
Mode of audit (e.g. manual vs computerised)• 
Format of feedback (e.g. printed, electronic)• 
Target of feedback (e.g. individual professional, organisation).• 

Several studies examining costs of strategies used audit and feedback as part of 
a multi-faceted intervention to facilitate implementation. Others were included in 
a non-systematic review (Shanahan et al., 2005) (see 5.1 above). 

5.2.8. Record systems
Factors that may influence costs and consequences associated with record 
systems are:

Establishment of systems (equipment, software)• 
Format of records (manual, electronic)• 
Complexity of links to other devices or systems (upgrade and maintenance • 
requirements)
Staff time and training.• 

No formal economic evaluations were undertaken in the primary studies 
reviewed. However, investigators in one study (Boekeloo et al., 2003) noted that 
creation of the audio program used to ‘prime’ patients was time- and resource-
intensive as well as financially costly. 
In another US study (Ockene et al., 1999 p. 10) where the intervention 
demonstrated a positive effect on the patient population (patient outcomes), the 
cost of an office-system was estimated and a break-down was provided, but no 
formal cost-effectiveness calculations were undertaken.

results
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As with other forms of dissemination and implementation, the costs associated 
with record and/or office systems are highly variable depending on the 
characteristics and components of the system implemented.

5.2.9. Multi-faceted interventions 
Since multi-faceted interventions comprise two or more implementation 
strategies, their costs are likely to be greater than using a single strategy. 
Determining the effectiveness of individual components of a multi-faceted 
strategy is crucial where budgetary restrictions are likely. 
One Canadian RCT conducted a cost-consequences analysis to determine the 
cost savings associated with improving preventive care using a multi-faceted 
intensive educational outreach strategy (Hogg et al., 2005; Lemelin et al., 2001). 
This study aimed to reduce inappropriate screening and increase appropriate 
screening tests in a primary care setting. Nurse facilitators delivered three 
implementation strategies (audit and feedback, reminders and educational 
consensus building) to improve preventive care. Costs were based on an 
average of 33 visits per year to each practice. Strategies were tailored to the 
practice needs and preferences. 
Using a cost-consequences analysis3, costs included the cost of the 
implementation intervention plus the additional costs associated with 
performing an increased number of appropriate screening tests as a result of 
the intervention. The cost savings were estimated by calculating the number of 
inappropriate screening tests not performed, the number of false positive tests 
avoided and the treatment costs avoided due to the intervention (e.g. fewer 
hospitalisations, shorter hospital stay and less invasive treatment options in 
patients with early diagnosis). The significant reduction in inappropriate testing 
and increase in appropriate testing resulted in a 40% return on investment for the 
Canadian government ($191,733 per year savings – Canadian dollars, 2003). 
One good quality RCT (Bahrami et al., 2004) examined the effectiveness of 
using audit and feedback and/or a computerised educational package to improve 
dentists’ compliance with guidelines for management of impacted molars. With 
high compliance rates from dentists at baseline (ceiling effect), there was no 
significant difference in effectiveness between the strategies. Using a cost-
minimisation analysis, results showed that the computerised learning package 
was more expensive than the audit and feedback strategy (£482 per dentist vs 
£217 per dentist). 

3. Cost-consequence analysis that is taken from the Canadian Government perspective 
does not include patient costs or other downstream costs, such as specialist treatment or 
visits to allied health professionals.

results
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6. Discussion
The economic value or cost-effectiveness of public health interventions has been 
termed ‘the fourth hurdle’ by the pharmaceutical field. It follows safety, efficacy 
and quality in assessing whether an innovation that has clinical merit can be 
delivered within budgetary constraints. Similarly, the use of implementation 
strategies that have demonstrated effectiveness for improving individual  
practice and organisational systems may also be assessed on the basis of their 
capacity to facilitate adoption of best practice in an economically feasible and 
responsible manner. 
While a standard health technology assessment is limited to consideration of 
the costs and benefits of an innovation and the consequences of implementing 
that innovation, determining whether an implementation strategy is worthwhile 
may also involve determining costs and benefits at different stages of the 
dissemination and implementation process. 
The present report synthesised the existing evidence on the costs of different 
dissemination and implementation strategies and their relative efficiency. 
However, this synthesis was limited by the paucity of good quality economic 
analyses and lack of detail on costs and consequences. Estimating costs of a 
strategy may be easier said than done and sometimes estimates are difficult to 
determine, data is often missing, and the sample size is too small (Patel  
et al., 2005). 
Few studies assessed the direct costs of changing professional behaviour, let 
alone the indirect effects on health services following use of implementation 
strategies. In addition, the data on costs and use of resources was relatively 
sparse and highly variable between studies, with most studies including 
only selected examples of costs and few assessing economic benefits or 
consequences of implementing strategies. Societal costs and benefits, which are 
germane to AOD-related problems, and costs and consequences for patients 
were not addressed in the available studies. Of the few studies that considered a 
wider scope of costs and consequences, evaluations were limited to the specific 
context and lacked generalisability. 
Decisions about resource allocation are often made on the basis of findings from 
a single controlled trial (Sculpher, 2000). This may be problematic if the trial is of 
poor quality and has limited validity and generalisability. Moreover, where there 
are divergent findings across research, there is often inconsistency in a range of 
factors, including:

Types of outcome measures (direct, indirect, short-term, long-term)• 
Perspective taken (patient, practitioner, organisation)• 
Completeness of relevant data on all costs and all consequences used  • 
in analyses 
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Lack of alternative options (the full range of existing options is  • 
not analysed)
Adequate follow-up to capture relevant consequences.• 

Findings from the full systematic review evaluating the effectiveness of 
implementation strategies indicated that those with more interactive elements 
and containing repeated messages, with additional materials and support, 
were more effective for improving practice. However, they also tended to be 
more resource-intensive. In contrast, strategies that are relatively brief and less 
intensive may also be less costly to use. While they are less effective than the 
more complex, costly and more intensive interventions, they may also have a 
reasonable impact at the population level due to their broad reach (Abrams, Mills, 
& Bulger, 1999). 
It is possible that a ‘stepwise’ approach could be considered for implementation 
of innovations (Abrams et al., 1999). For example, the first step may be a brief, 
simple and inexpensive strategy for the ‘whole population’ (e.g. health care 
professionals in a variety of AOD settings). The second step may involve a more 
interactive and more intensive strategy targeted at those who failed to respond 
at the first level. Further steps may involve tailored strategies with increased 
intensity, duration and complexity aimed at a smaller group with more specific 
needs. Thus, resources can be more judiciously allocated to achieve optimal 
impact by reserving the strategies with higher associated costs to a smaller group 
with greater need. Note that detecting those requiring further interventions may 
incur additional costs and these costs would need to be taken into account.
In summary, the key findings from this review are: 
Strategy effectiveness

CME:•  overall this strategy was effective and cost-effective. However, 
formats differed markedly between the available studies. In terms of 
effectiveness and cost-effectiveness, educational training was better 
than providing written material alone (Fallowfield et al., 2002) and small 
interactive group sessions were better than a formal seminar (Santoso et 
al., 1996). 
Educational outreach:•  there were mixed results from this group of 
heterogeneous studies. However, Weller et al. (2003) found mailouts were 
as effective as outreach for a lower cost.
Multi-faceted approach:•  These studies varied substantially in context and 
content, and there was insufficient detail in reporting to make meaningful 
comparisons on the basis of cost. 
Educational Materials:•  while costs were generally low, effectiveness was 
also low.
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Using an economic modelling approach on four different strategies • 
(CME, educational outreach, reminders, financial incentives), Shanahan 
et al. (2005, 2006) found that financial incentives were the least cost-
effective, outreach was most cost-effective, and CME and reminders were 
moderately cost-effective.

Methodological issues
The evidence base of studies containing good quality economic analyses • 
was sparse.
Only nine of 16 strategies were evaluated on the basis of costs.• 
Studies that reported on costs of implementation strategies used widely • 
diverse methods, which were not comparable across studies for the  
same strategy.
Reporting of details and quality of methodology was poor.• 
Collection of data on costs was incomplete, with only partial costs and • 
consequences included.
Few studies evaluated costs for implementation strategies in the  • 
AOD field.

In conclusion, while there was some evidence to indicate that CME is both an 
effective and cost-effective strategy for facilitating implementation of innovations 
into practice, these findings were not robust. Overall, the evidence is limited and 
it is not clear whether these findings are generalisable to other settings. 
There is a critical need for studies that evaluate the effectiveness of 
implementation strategies to include an economic analysis, using appropriate 
analytic tools to determine whether an effective strategy is also an efficient use 
of resources. Although there are ongoing methodological debates on economic 
evaluations, in order to permit meaningful comparisons across studies and make 
the results more relevant to practice, there is a need for some standardisation 
of methods. At the very least, this should include transparency in methods used, 
resource inputs, prices and outcomes. 





29

7. References
Abrams, D. B., Mills, S., & Bulger, D. (1999). Challenges and future directions for 
tailored communication research. Ann Behav Med, 21(4), 299-306.
Bahrami, M., Deery, C., Clarkson, J. E., Pitts, N. B., Johnston, M., Ricketts, I., 
et al. (2004). Effectiveness of strategies to disseminate and implement clinical 
guidelines for the management of impacted and unerupted third molars in 
primary dental care, a cluster randomised controlled trial. Br Dent J, 197(11), 
691-696; discussion 688.
Balas, E. A., Weingarten, S., Garb, C. T., Blumenthal, D., Boren, S. A., & Brown, 
G. D. (2000). Improving preventive care by prompting physicians. Arch Intern 
Med, 160(3), 301-308.
Boekeloo, B. O., Bobbin, M. P., Lee, W. I., Worrell, K. D., Hamburger, E. K., & 
Russek-Cohen, E. (2003). Effect of patient priming and primary care provider 
prompting on adolescent-provider communication about alcohol. Arch Pediatr 
Adolesc Med, 157(5), 433-439.
Boekeloo, B. O., Jerry, J., Lee-Ougo, W. I., Worrell, K. D., Hamburger, E. 
K., Russek-Cohen, E., et al. (2004). Randomized trial of brief office-based 
interventions to reduce adolescent alcohol use. Arch Pediatr Adolesc Med, 
158(7), 635-642.
Bywood, P. T., Lunnay, B., & Roche, A. M. (2008). Effective dissemination: A 
systematic review of implementation strategies for the AOD field (Systematic 
review). Adelaide: National Centre for Education and Training on Addiction 
(NCETA), Flinders University, Adelaide Australia.
Collins, D. J., & Lapsley, H. M. (2008). The costs of tobacco, alcohol and illicit 
drug abuse to Australian society in 2004/05. Canberra: Australian Government 
Department of Health and Ageing.
Cranney, M., Barton, S., & Walley, T. (1999). Addressing barriers to change: an 
RCT of practice-based education to improve the management of hypertension in 
the elderly. Br J Gen Pract, 49(444), 522-526.
Di Noia, J., Schwinn, T. M., Dastur, Z. A., & Schinke, S. P. (2003). The relative 
efficacy of pamphlets, CD-ROM, and the Internet for disseminating adolescent 
drug abuse prevention programs: an exploratory study. Prev Med, 37(6 Pt 1), 
646-653.
Dormuth, C. R., Maclure, M., Bassett, K., Jauca, C., Whiteside, C., & Wright, 
J. M. (2004). Effect of periodic letters on evidence-based drug therapy on 
prescribing behaviour: a randomized trial. Cmaj, 171(9), 1057-1061.
EPOC. (2002, August 4, 2004). Cochrane Effective Practice and Organisation 
of Care Review Group (EPOC): The data collection checklist.   Retrieved 24th 
February, 2005, 2005, from http://www.epoc.uottawa.ca/checklist2002.doc



30 references

Fallowfield, L., Jenkins, V., Farewell, V., Saul, J., Duffy, A., & Eves, R. (2002). 
Efficacy of a Cancer Research UK communication skills training model for 
oncologists: a randomised controlled trial. Lancet, 359(9307), 650-656.
Grimshaw, J., Eccles, M., Campbell, M., & Elbourne, D. (2002). Cluster 
Randomized Trials of Professional and Organisational Behaviour Change 
Interventions in Health Care Settings. Ottawa.
Grimshaw, J., Eccles, M., Campbell, M., & Elbourne, D. (2005). Cluster 
randomized trials of professional and organizational behavior change 
interventions in health care settings. Ann Am Acad Pol Soc Sci, 599(1), 71-93.
Grimshaw, J. M., Thomas, R. E., MacLennan, G., Fraser, C., Ramsay, C. R., 
Vale, L., et al. (2004). Effectiveness and efficiency of guideline dissemination and 
implementation strategies. Health Technol Assess, 8(6), iii-iv, 1-72.
Hogg, W., Baskerville, N., & Lemelin, J. (2005). Cost savings associated 
with improving appropriate and reducing inappropriate preventive care: cost-
consequences analysis. BMC Health Serv Res, 5(1), 20.
Jefferson, T., Demicheli, V., & Vale, L. (2002). Quality of systematic reviews of 
economic evaluations in health care. Jama, 287(21), 2809-2812.
Katz, D. A., Muehlenbruch, D. R., Brown, R. L., Fiore, M. C., & Baker, T. B. 
(2004). Effectiveness of implementing the agency for healthcare research and 
quality smoking cessation clinical practice guideline: a randomized, controlled 
trial. J Natl Cancer Inst, 96(8), 594-603.
Lemelin, J., Hogg, W., & Baskerville, N. (2001). Evidence to action: a tailored 
multifaceted approach to changing family physician practice patterns and 
improving preventive care. Cmaj, 164(6), 757-763.
Mason, J., Freemantle, N., Nazareth, I., Eccles, M., Haines, A., & Drummond, M. 
(2001). When is it cost-effective to change the behavior of health professionals? 
Jama, 286(23), 2988-2992.
NHMRC. (2001). How to compare the costs and benefits: evaluation of the 
economic evidence. Canberra ACT: National Health and Medical Research 
Council, Commonwealth of Australia.
Ockene, I. S., Hebert, J. R., Ockene, J. K., Saperia, G. M., Stanek, E., Nicolosi, 
R., et al. (1999). Effect of physician-delivered nutrition counseling training 
and an office-support program on saturated fat intake, weight, and serum 
lipid measurements in a hyperlipidemic population: Worcester Area Trial for 
Counseling in Hyperlipidemia (WATCH). Arch Intern Med, 159(7), 725-731.
Patel, A., Rendu, A., Moran, P., Leese, M., Mann, A., & Knapp, M. (2005). A 
comparison of two methods of collecting economic data in primary care. Fam 
Pract, 22(3), 323-327.
Pidd, K. J., Berry, J. G., Roche, A. M., & Harrison, J. E. (2006). Estimating the 
cost of alcohol-related absenteeism in the Australian workforce: The importance 
of consumption patterns. Med J Aust, 185(11-12), 637-641.



3131references

Santoso, B., Suryawati, S., & Prawaitasari, J. E. (1996). Small group intervention 
vs formal seminar for improving appropriate drug use. Soc Sci Med, 42(8), 
1163-1168.
Sculpher, M. (2000). Evaluating the cost-effectiveness of interventions designed 
to increase the utilization of evidence-based guidelines. Fam Pract, 17 Suppl 1, 
S26-31.
Shanahan, M., Shakeshaft, A., Fawcett, J., Doran, C., & Mattick, R. P. (2005). 
Modelling the costs and outcomes of changing general practitioner behaviours 
with respect to screening for at risk drinking. Sydney: National Drug and Alcohol 
Research Centre (NDARC).
Shanahan, M., Shakeshaft, A., & Mattick, R. P. (2006). Modelling the costs 
and outcomes of changing rates of screening for alcohol misuse by GPs in the 
Australian context. Appl Health Econ Health Policy, 5(3), 155-166.
Silagy, C. A., Weller, D. P., Lapsley, H., Middleton, P., Shelby-James, T., & 
Fazekas, B. (2002). The effectiveness of local adaptation of nationally produced 
clinical practice guidelines. Fam Pract, 19(3), 223-230.
Stone, P. W., Curran, C. R., & Bakken, S. (2002). Economic evidence for 
evidence-based practice. J Nurs Scholarsh, 34(3), 277-282.
Suggs, P. K., Mittelmark, M. B., Krissak, R., Oles, K., Lane, C., & Richards, B. 
(1998). Efficacy of a self-instruction package when compared with a traditional 
continuing education offering for nurses. J Contin Educ Health Prof, 18(4), 
220-226.
Weller, D., May, F., Rowett, D., Esterman, A., Pinnock, C., Nicholson, S., et al. 
(2003). Promoting better use of the PSA test in general practice: randomized 
controlled trial of educational strategies based on outreach visits and mailout. 
Fam Pract, 20(6), 655-661.
Wutzke, S. E., Shiell, A., Gomel, M. K., & Conigrave, K. M. (2001). Cost 
effectiveness of brief interventions for reducing alcohol consumption. Soc Sci 
Med, 52(6), 863-870.
Young, C., Chart, P., Franssen, E., Tipping, J., Morris, B., & Davis, D. (1998). 
Effective continuing education for breast disease: A randomized trial comparing 
home study and workshop formats. J Contin Educ Health Prof, 18(2), 86-92.
Young, J. M., & Ward, J. (2002). Can distance learning improve smoking 
cessation advice in family practice? A randomized trial. J Contin Educ Health 
Prof, 22(2), 84-93.





33

8. Appendix
Studies included in systematic review (Bywood et al., 2008)

Existing systematic reviews (**includes data on costs)
Anderson, P., Kaner, E., Wutzke, S., Funk, M., Heather, N., Wensing, M., et al. 
(2004a). Attitudes and managing alcohol problems in general practice: an interaction 
analysis based on findings from a WHO collaborative study. Alcohol Alcohol, 39(4), 
351-356.
Anderson, P., Laurant, M., Kaner, E., Wensing, M., & Grol, R. (2004b). Engaging 
general practitioners in the management of hazardous and harmful alcohol 
consumption: results of a meta-analysis. J Stud Alcohol, 65(2), 191-199.
**Balas, E. A., Weingarten, S., Garb, C. T., Blumenthal, D., Boren, S. A., & Brown, 
G. D. (2000). Improving preventive care by prompting physicians. Arch Intern Med, 
160(3), 301-308.
Beilby, J. J., & Silagy, C. A. (1997). Trials of providing costing information to general 
practitioners: a systematic review. Med J Aust, 167(2), 89-92.
Bennett, J. W., & Glasziou, P. P. (2003). Computerised reminders and feedback in 
medication management: a systematic review of randomised controlled trials. Med J 
Aust, 178(5), 217-222.
Currell, R., & Urquhart, C. (2003). Nursing record systems: effects on nursing practice 
and health care outcomes. Cochrane Database Syst Rev(3), CD002099.
Garg, A. X., Adhikari, N. K., McDonald, H., Rosas-Arellano, M. P., Devereaux, P. J., 
Beyene, J., et al. (2005). Effects of computerized clinical decision support systems on 
practitioner performance and patient outcomes: a systematic review. Jama, 293(10), 
1223-1238.
Gilbody, S., Whitty, P., Grimshaw, J., & Thomas, R. (2003). Educational and 
organizational interventions to improve the management of depression in primary 
care: a systematic review. Jama, 289(23), 3145-3151.
Gill, P. S., Makela, M., Vermeulen, K. M., Freemantle, N., Ryan, G., Bond, C., et al. 
(1999). Changing doctor prescribing behaviour. Pharm World Sci, 21(4), 158-167.
Giuffrida, A., Gosden, T., Forland, F., Kristiansen, I. S., Sergison, M., Leese, B., et al. 
(2000). Target payments in primary care: effects on professional practice and health 
care outcomes. Cochrane Database Syst Rev(3), CD000531.



34 appendix

Gosden, T., Forland, F., Kristiansen, I. S., Sutton, M., Leese, B., Giuffrida, A., et al. 
(2000). Capitation, salary, fee-for-service and mixed systems of payment: effects 
on the behaviour of primary care physicians. Cochrane Database Syst Rev(3), 
CD002215.
**Grimshaw, J. M., Thomas, R. E., MacLennan, G., Fraser, C., Ramsay, C. R., 
Vale, L., et al. (2004). Effectiveness and efficiency of guideline dissemination and 
implementation strategies. Health Technol Assess, 8(6), iii-iv, 1-72.
Harvey, E. L., Glenny, A. M., Kirk, S. F., & Summerbell, C. D. (2002). An updated 
systematic review of interventions to improve health professionals’ management of 
obesity. Obes Rev, 3(1), 45-55.
Hulscher, M. E., Wensing, M., van Der Weijden, T., & Grol, R. (2001). Interventions to 
implement prevention in primary care. Cochrane Database Syst Rev(1), CD000362.
Hunt, D. L., Haynes, R. B., Hanna, S. E., & Smith, K. (1998). Effects of computer-
based clinical decision support systems on physician performance and patient 
outcomes: a systematic review. Jama, 280(15), 1339-1346.
Jamtvedt, G., Young, J. M., Kristoffersen, D. T., Thomson O’Brien, M. A., & Oxman, 
A. D. (2003). Audit and feedback: effects on professional practice and health care 
outcomes. Cochrane Database Syst Rev(3), CD000259.
Lancaster, T., Silagy, C., & Fowler, G. (2000). Training health professionals in 
smoking cessation. Cochrane Database Syst Rev(3), CD000214.
Norris, S. L., Nichols, P. J., Caspersen, C. J., Glasgow, R. E., Engelgau, M. M., Jack, 
L., et al. (2002). The effectiveness of disease and case management for people with 
diabetes. A systematic review. Am J Prev Med, 22(4 Suppl), 15-38.
Renders, C. M., Valk, G. D., Griffin, S., Wagner, E. H., Eijk, J. T., & Assendelft, W. J. 
(2001). Interventions to improve the management of diabetes mellitus in primary care, 
outpatient and community settings. Cochrane Database Syst Rev(1), CD001481.
Shiffman, R. N., Liaw, Y., Brandt, C. A., & Corb, G. J. (1999). Computer-based 
guideline implementation systems: a systematic review of functionality and 
effectiveness. J Am Med Inform Assoc, 6(2), 104-114.
Thomson O’Brien, M. A., Freemantle, N., Oxman, A. D., Wolf, F., Davis, D. A., 
& Herrin, J. (2001). Continuing education meetings and workshops: effects on 
professional practice and health care outcomes. Cochrane Database Syst Rev(2), 
CD003030.
Thomson O’Brien, M. A., Oxman, A. D., Davis, D. A., Haynes, R. B., Freemantle, N., 
& Harvey, E. L. (2000a). Educational outreach visits: effects on professional practice 
and health care outcomes. Cochrane Database Syst Rev(2), CD000409.
Thomson O’Brien, M. A., Oxman, A. D., Haynes, R. B., Davis, D. A., Freemantle, N., 
& Harvey, E. L. (2000b). Local opinion leaders: effects on professional practice and 
health care outcomes. Cochrane Database Syst Rev(2), CD000125.
Tu, K., & Davis, D. (2002). Can we alter physician behavior by educational methods? 
Lessons learned from studies of the management and follow-up of hypertension. J 
Contin Educ Health Prof, 22(1), 11-22.



3535appendix

Walton, R. T., Harvey, E., Dovey, S., & Freemantle, N. (2001). Computerised advice 
on drug dosage to improve prescribing practice. Cochrane Database Syst Rev(1), 
CD002894.
Weingarten, S. R., Henning, J. M., Badamgarav, E., Knight, K., Hasselblad, V., Gano, 
A., Jr., et al. (2002). Interventions used in disease management programmes for 
patients with chronic illness-which ones work? Meta-analysis of published reports. 
Bmj, 325(7370), 925.

Additional primary studies (**includes data on costs)
**Bahrami, M., Deery, C., Clarkson, J. E., Pitts, N. B., Johnston, M., Ricketts, I., et al. 
(2004). Effectiveness of strategies to disseminate and implement clinical guidelines 
for the management of impacted and unerupted third molars in primary dental care, a 
cluster randomised controlled trial. Br Dent J, 197(11), 691-696; discussion 688.
Baker, R., Fraser, R. C., Stone, M., Lambert, P., Stevenson, K., & Shiels, C. (2003). 
Randomised controlled trial of the impact of guidelines, prioritized review criteria and 
feedback on implementation of recommendations for angina and asthma. Br J Gen 
Pract, 53(489), 284-291.
Bekkering, G. E., Hendriks, H. J., van Tulder, M. W., Knol, D. L., Hoeijenbos, M., 
Oostendorp, R. A., et al. (2005). Effect on the process of care of an active strategy 
to implement clinical guidelines on physiotherapy for low back pain: a cluster 
randomised controlled trial. Qual Saf Health Care, 14(2), 107-112.
Bernal-Delgado, E., Galeote-Mayor, M., Pradas-Arnal, F., & Peiro-Moreno, S. (2002). 
Evidence based educational outreach visits: effects on prescriptions of non-steroidal 
anti-inflammatory drugs. J Epidemiol Community Health, 56(9), 653-658.
**Boekeloo, B. O., Bobbin, M. P., Lee, W. I., Worrell, K. D., Hamburger, E. K., & 
Russek-Cohen, E. (2003). Effect of patient priming and primary care provider 
prompting on adolescent-provider communication about alcohol. Arch Pediatr 
Adolesc Med, 157(5), 433-439.
Boekeloo, B. O., Jerry, J., Lee-Ougo, W. I., Worrell, K. D., Hamburger, E. K., Russek-
Cohen, E., et al. (2004). Randomized trial of brief office-based interventions to reduce 
adolescent alcohol use. Arch Pediatr Adolesc Med, 158(7), 635-642.
Butzlaff, M., Vollmar, H. C., Floer, B., Koneczny, N., Isfort, J., & Lange, S. (2004). 
Learning with computerized guidelines in general practice?: A randomized controlled 
trial. Fam Pract, 21(2), 183-188.
Campbell, N. C., Ritchie, L. D., Thain, J., Deans, H. G., Rawles, J. M., & Squair, J. L. 
(1998). Secondary prevention in coronary heart disease: a randomised trial of nurse 
led clinics in primary care. Heart, 80(5), 447-452.
Cooke, M., Mattick, R. P., & Walsh, R. A. (2001). Implementation of the ‘Fresh Start’ 
smoking cessation programme to 23 antenatal clinics: a randomized controlled trial 
investigating two methods of dissemination. Drug Alcohol Rev, 20, 19-28.
**Cranney, M., Barton, S., & Walley, T. (1999). Addressing barriers to change: an 
RCT of practice-based education to improve the management of hypertension in the 
elderly. Br J Gen Pract, 49(444), 522-526.



36

Crotty, M., Whitehead, C., Rowett, D., Halbert, J., Weller, D., Finucane, P., et al. 
(2004). An outreach intervention to implement evidence based practice in residential 
care: a randomized controlled trial [ISRCTN67855475]. BMC Health Serv Res, 4(1), 
6.
Delvaux, N., Razavi, D., Marchal, S., Bredart, A., Farvacques, C., & Slachmuylder, 
J. L. (2004). Effects of a 105 hours psychological training program on attitudes, 
communication skills and occupational stress in oncology: a randomised study. Br J 
Cancer, 90(1), 106-114.
Dey, P., Simpson, C. W., Collins, S. I., Hodgson, G., Dowrick, C. F., Simison, A. J., 
et al. (2004). Implementation of RCGP guidelines for acute low back pain: a cluster 
randomised controlled trial. Br J Gen Pract, 54(498), 33-37.
**Di Noia, J., Schwinn, T. M., Dastur, Z. A., & Schinke, S. P. (2003). The relative 
efficacy of pamphlets, CD-ROM, and the Internet for disseminating adolescent drug 
abuse prevention programs: an exploratory study. Prev Med, 37(6 Pt 1), 646-653.
Diabetes Integrated Care Evaluation Team. (1994). Integrated care for diabetes: 
clinical, psychosocial, and economic evaluation. Diabetes Integrated Care Evaluation 
Team. Bmj, 308(6938), 1208-1212.
Dietrich, A. J., O’Connor, G. T., Keller, A., Carney, P. A., Levy, D., & Whaley, F. S. 
(1992). Cancer: improving early detection and prevention. A community practice 
randomised trial. Bmj, 304(6828), 687-691.
**Dormuth, C. R., Maclure, M., Bassett, K., Jauca, C., Whiteside, C., & Wright, J. 
M. (2004). Effect of periodic letters on evidence-based drug therapy on prescribing 
behaviour: a randomized trial. Cmaj, 171(9), 1057-1061.
Eccles, M., Steen, N., Grimshaw, J., Thomas, L., McNamee, P., Soutter, J., et al. 
(2001). Effect of audit and feedback, and reminder messages on primary-care 
radiology referrals: a randomised trial. Lancet, 357(9266), 1406-1409.
**Fallowfield, L., Jenkins, V., Farewell, V., Saul, J., Duffy, A., & Eves, R. (2002). 
Efficacy of a Cancer Research UK communication skills training model for 
oncologists: a randomised controlled trial. Lancet, 359(9307), 650-656.
Fallowfield, L., Jenkins, V., Farewell, V., & Solis-Trapala, I. (2003). Enduring impact 
of communication skills training: results of a 12-month follow-up. Br J Cancer, 89(8), 
1445-1449.
Feifer, C., & Ornstein, S. M. (2004). Strategies for increasing adherence to clinical 
guidelines and improving patient outcomes in small primary care practices. Jt Comm 
J Qual Saf, 30(8), 432-441.
Finkelstein, J. A., Davis, R. L., Dowell, S. F., Metlay, J. P., Soumerai, S. B., Rifas-
Shiman, S. L., et al. (2001). Reducing antibiotic use in children: a randomized trial in 
12 practices. Pediatrics, 108(1), 1-7.
Finkelstein, J. A., Lozano, P., Fuhlbrigge, A. L., Carey, V. J., Inui, T. S., Soumerai, 
S. B., et al. (2005). Practice-level effects of interventions to improve asthma care in 
primary care settings: the pediatric asthma care patient outcomes research team. 
Health Serv Res, 40(6 Pt 1), 1737-1757.

appendix



3737

Flottorp, S., Havelsrud, K., & Oxman, A. D. (2003). Process evaluation of a cluster 
randomized trial of tailored interventions to implement guidelines in primary care--why 
is it so hard to change practice? Fam Pract, 20(3), 333-339.
Forsetlund, L., Bradley, P., Forsen, L., Nordheim, L., Jamtvedt, G., & Bjorndal, A. 
(2003). Randomised controlled trial of a theoretically grounded tailored intervention to 
diffuse evidence-based public health practice [ISRCTN23257060]. BMC Med Educ, 
3(1), 2.
Foy, R., Penney, G. C., Grimshaw, J. M., Ramsay, C. R., Walker, A. E., MacLennan, 
G., et al. (2004). A randomised controlled trial of a tailored multifaceted strategy to 
promote implementation of a clinical guideline on induced abortion care. Bjog, 111(7), 
726-733.
Frances, C. D., Alperin, P., Adler, J. S., & Grady, D. (2001). Does a fixed physician 
reminder system improve the care of patients with coronary artery disease? A 
randomized controlled trial. West J Med, 175(3), 165-166.
Frijling, B., Hulscher, M. E., van Leest, L. A., Braspenning, J. C., van den Hoogen, 
H., Drenthen, A. J., et al. (2003). Multifaceted support to improve preventive 
cardiovascular care: a nationwide, controlled trial in general practice. Br J Gen Pract, 
53(497), 934-941.
Frijling, B. D., Lobo, C. M., Hulscher, M. E., Akkermans, R. P., Braspenning, J. C., 
Prins, A., et al. (2002). Multifaceted support to improve clinical decision making in 
diabetes care: a randomized controlled trial in general practice. Diabet Med, 19(10), 
836-842.
Gifford, D. R., Holloway, R. G., Frankel, M. R., Albright, C. L., Meyerson, R., Griggs, 
R. C., et al. (1999). Improving adherence to dementia guidelines through education 
and opinion leaders. A randomized, controlled trial. Ann Intern Med, 131(4), 237-246.
Glazier, R. H., Badley, E. M., Lineker, S. C., Wilkins, A. L., & Bell, M. J. (2005). 
Getting a Grip on Arthritis: an educational intervention for the diagnosis and treatment 
of arthritis in primary care. J Rheumatol, 32(1), 137-142.
Goldberg, H., Mullen, M., Ries, R., Psaty, B., & Ruch, B. (1991). Alcohol counseling 
in a general medicine clinic. A randomized controlled trial of strategies to improve 
referral and show rates. Med Care, 29(7, Supplement), JS49-56.
Goldberg, H. I., Neighbor, W. E., Cheadle, A. D., Ramsey, S. D., Diehr, P., & Gore, 
E. (2000). A controlled time-series trial of clinical reminders: using computerized firm 
systems to make quality improvement research a routine part of mainstream practice. 
Health Serv Res, 34(7), 1519-1534.
Goldstein, M. G., Niaura, R., Willey, C., Kazura, A., Rakowski, W., DePue, J., et 
al. (2003). An academic detailing intervention to disseminate physician-delivered 
smoking cessation counseling: smoking cessation outcomes of the Physicians 
Counseling Smokers Project. Prev Med, 36(2), 185-196.
Hall, L., Eccles, M., Barton, R., Steen, N., & Campbell, M. (2001). Is untargeted 
outreach visiting in primary care effective? A pragmatic randomized controlled trial. J 
Public Health Med, 23(2), 109-113.

appendix



38

Heller, R. F., D’Este, C., Lim, L. L., O’Connell, R. L., & Powell, H. (2001). Randomised 
controlled trial to change the hospital management of unstable angina. Med J Aust, 
174(5), 217-221.
Hillman, A. L., Ripley, K., Goldfarb, N., Nuamah, I., Weiner, J., & Lusk, E. (1998). 
Physician financial incentives and feedback: failure to increase cancer screening in 
Medicaid managed care. Am J Public Health, 88(11), 1699-1701.
**Hogg, W., Baskerville, N., & Lemelin, J. (2005). Cost savings associated 
with improving appropriate and reducing inappropriate preventive care: cost-
consequences analysis. BMC Health Serv Res, 5(1), 20.
Irvine Doran, D. M., Baker, G. R., Murray, M., Bohnen, J., Zahn, C., Sidani, S., et al. 
(2002). Achieving clinical improvement: an interdisciplinary intervention. Health Care 
Manage Rev, 27(4), 42-56.
Joseph, A. M., Arikian, N. J., An, L. C., Nugent, S. M., Sloan, R. J., & Pieper, C. F. 
(2004). Results of a randomized controlled trial of intervention to implement smoking 
guidelines in Veterans Affairs medical centers: increased use of medications without 
cessation benefit. Med Care, 42(11), 1100-1110.
**Katz, D. A., Muehlenbruch, D. R., Brown, R. L., Fiore, M. C., & Baker, T. B. (2004). 
Effectiveness of implementing the agency for healthcare research and quality 
smoking cessation clinical practice guideline: a randomized, controlled trial. J Natl 
Cancer Inst, 96(8), 594-603.
Kelly, J. A., Somlai, A. M., DiFranceisco, W. J., Otto-Salaj, L. L., McAuliffe, T. L., 
Hackl, K. L., et al. (2000). Bridging the gap between the science and service of HIV 
prevention: transferring effective research-based HIV prevention interventions to 
community AIDS service providers. Am J Public Health, 90(7), 1082-1088.
Kiefe, C. I., Allison, J. J., Williams, O. D., Person, S. D., Weaver, M. T., & Weissman, 
N. W. (2001). Improving quality improvement using achievable benchmarks for 
physician feedback: a randomized controlled trial. Jama, 285(22), 2871-2879.
King, M., Davidson, O., Taylor, F., Haines, A., Sharp, D., & Turner, R. (2002). 
Effectiveness of teaching general practitioners skills in brief cognitive behaviour 
therapy to treat patients with depression: randomised controlled trial. Bmj, 324(7343), 
947-950.
Kinsinger, L. S., Harris, R., Qaquish, B., Strecher, V., & Kaluzny, A. (1998). Using an 
Office System Intervention to Increase Breast Cancer Screening. J Gen Intern Med, 
13, 507-514.
Langham, J., Tucker, H., Sloan, D., Pettifer, J., Thom, S., & Hemingway, H. (2002). 
Secondary prevention of cardiovascular disease: a randomised trial of training in 
information management, evidence-based medicine, both or neither: the PIER trial. 
Br J Gen Pract, 52(483), 818-824.
**Lemelin, J., Hogg, W., & Baskerville, N. (2001). Evidence to action: a tailored 
multifaceted approach to changing family physician practice patterns and improving 
preventive care. Cmaj, 164(6), 757-763.

appendix



3939

Majumdar, S. R., Guirguis, L. M., Toth, E. L., Lewanczuk, R. Z., Lee, T. K., & Johnson, 
J. A. (2003). Controlled trial of a multifaceted intervention for improving quality of care 
for rural patients with type 2 diabetes. Diabetes Care, 26(11), 3061-3066.
Margolis, P. A., Lannon, C. M., Stuart, J. M., Fried, B. J., Keyes-Elstein, L., & Moore, 
D. E., Jr. (2004). Practice based education to improve delivery systems for prevention 
in primary care: randomised trial. Bmj, 328(7436), 388.
Matowe, L., Ramsay, C. R., Grimshaw, J. M., Gilbert, F. J., Macleod, M. J., & 
Needham, G. (2002). Effects of mailed dissemination of the Royal College of 
Radiologists’ guidelines on general practitioner referrals for radiography: a time series 
analysis. Clin Radiol, 57(7), 575-578.
Mazmanian, P. E., Johnson, R. E., Zhang, A., Boothby, J., & Yeatts, E. J. (2001). 
Effects of a signature on rates of change: a randomized controlled trial involving 
continuing education and the commitment-to-change model. Acad Med, 76(6), 
642-646.
McBride, P., Underbakke, G., Plane, M. B., Massoth, K., Brown, R. L., Solberg, L. 
I., et al. (2000). Improving prevention systems in primary care practices: the Health 
Education and Research Trial (HEART). J Fam Pract, 49(2), 115-125.
McCartney, P., MacDowell, W., & Thorogood, M. (2001). Feedback in primary care 
can improve the prescribing of hormone replacement therapy in women with a history 
of hysterectomy. British journal of clinical governance, 6(1), 17-21.
McMullin, S. T., Lonergan, T. P., Rynearson, C. S., Doerr, T. D., Veregge, P. A., & 
Scanlan, E. S. (2004). Impact of an evidence-based computerized decision support 
system on primary care prescription costs. Ann Fam Med, 2(5), 494-498.
Miller, W. R., Yahne, C. E., Moyers, T. B., Martinez, J., & Pirritano, M. (2004). A 
randomized trial of methods to help clinicians learn motivational interviewing. J 
Consult Clin Psychol, 72(6), 1050-1062.
Murtaugh, C. M., Pezzin, L. E., McDonald, M. V., Feldman, P. H., & Peng, T. R. 
(2005). Just-in-time evidence-based e-mail “reminders” in home health care: impact 
on nurse practices. Health Serv Res, 40(3), 849-864.
New, J. P., Mason, J. M., Freemantle, N., Teasdale, S., Wong, L., Bruce, N. J., et al. 
(2004). Educational outreach in diabetes to encourage practice nurses to use primary 
care hypertension and hyperlipidaemia guidelines (EDEN): a randomized controlled 
trial. Diabet Med, 21(6), 599-603.
Nilsson, G., Hjemdahl, P., Hassler, A., Vitols, S., Wallen, N. H., & Krakau, I. (2001). 
Feedback on prescribing rate combined with problem-oriented pharmacotherapy 
education as a model to improve prescribing behaviour among general practitioners. 
Eur J Clin Pharmacol, 56(11), 843-848.
**Ockene, I. S., Hebert, J. R., Ockene, J. K., Saperia, G. M., Stanek, E., Nicolosi, R., 
et al. (1999). Effect of physician-delivered nutrition counseling training and an office-
support program on saturated fat intake, weight, and serum lipid measurements in 
a hyperlipidemic population: Worcester Area Trial for Counseling in Hyperlipidemia 
(WATCH). Arch Intern Med, 159(7), 725-731.

appendix



40

Onion, C. W., & Bartzokas, C. A. (1998). Changing attitudes to infection management 
in primary care: a controlled trial of active versus passive guideline implementation 
strategies. Fam Pract, 15(2), 99-104.
Philbin, E. F., Rocco, T. A., Lindenmuth, N. W., Ulrich, K., McCall, M., & Jenkins, P. 
L. (2000). The results of a randomized trial of a quality improvement intervention in 
the care of patients with heart failure. The MISCHF Study Investigators. Am J Med, 
109(6), 443-449.
Pill, R., Stott, N. C., Rollnick, S. R., & Rees, M. (1998). A randomized controlled trial 
of an intervention designed to improve the care given in general practice to Type II 
diabetic patients: patient outcomes and professional ability to change behaviour. Fam 
Pract, 15(3), 229-235.
Premaratne, U. N., Sterne, J. A., Marks, G. B., Webb, J. R., Azima, H., & Burney, P. 
G. (1999). Clustered randomised trial of an intervention to improve the management 
of asthma: Greenwich asthma study. Bmj, 318(7193), 1251-1255.
Ramsay, C. R., Eccles, M., Grimshaw, J. M., & Steen, N. (2003). Assessing the long-
term effect of educational reminder messages on primary care radiology referrals. 
Clin Radiol, 58(4), 319-321.
Rantz, M. J., Popejoy, L., Petroski, G. F., Madsen, R. W., Mehr, D. R., Zwygart-
Stauffacher, M., et al. (2001). Randomized clinical trial of a quality improvement 
intervention in nursing homes. Gerontologist, 41(4), 525-538.
Razavi, D., Merckaert, I., Marchal, S., Libert, Y., Conradt, S., Boniver, J., et al. 
(2003). How to optimize physicians’ communication skills in cancer care: results of a 
randomized study assessing the usefulness of posttraining consolidation workshops. 
J Clin Oncol, 21(16), 3141-3149.
Sanci, L. A., Coffey, C. M., Veit, F. C., Carr-Gregg, M., Patton, G. C., Day, N., et al. 
(2000). Evaluation of the effectiveness of an educational intervention for general 
practitioners in adolescent health care: randomised controlled trial. Bmj, 320(7229), 
224-230.
Sanders, K. M., & Satyvavolu, A. (2002). Improving blood pressure control in 
diabetes: limitations of a clinical reminder in influencing physician behavior. J Contin 
Educ Health Prof, 22(1), 23-32.
**Santoso, B., Suryawati, S., & Prawaitasari, J. E. (1996). Small group intervention vs 
formal seminar for improving appropriate drug use. Soc Sci Med, 42(8), 1163-1168.
Schectman, J. M., Schroth, W. S., Verme, D., & Voss, J. D. (2003). Randomized 
controlled trial of education and feedback for implementation of guidelines for acute 
low back pain. J Gen Intern Med, 18(10), 773-780.
Searle, J., Grover, S., Santin, A., & Weideman, P. (2002). Randomised trial of an 
integrated educational strategy to reduce investigation rates in young women with 
dysfunctional uterine bleeding. Aust N Z J Obstet Gynaecol, 42(4), 395-400.
Shaw, J. S., Samuels, R. C., Larusso, E. M., & Bernstein, H. H. (2000). Impact of an 
encounter-based prompting system on resident vaccine administration performance 
and immunization knowledge. Pediatrics, 105(4 Pt 2), 978-983.

appendix



4141

Sikka, R., Waters, J., Moore, W., Sutton, D. R., Herman, W. H., & Aubert, R. E. 
(1999). Renal assessment practices and the effect of nurse case management of 
health maintenance organization patients with diabetes. Diabetes Care, 22(1), 1-6.
**Silagy, C. A., Weller, D. P., Lapsley, H., Middleton, P., Shelby-James, T., & Fazekas, 
B. (2002). The effectiveness of local adaptation of nationally produced clinical 
practice guidelines. Fam Pract, 19(3), 223-230.
Solberg, L. I., Kottke, T. E., Brekke, M. L., Magnan, S., Davidson, G., Calomeni, C. A., 
et al. (2000). Failure of a continuous quality improvement intervention to increase the 
delivery of preventive services. A randomized trial. Eff Clin Pract, 3(3), 105-115.
Solomon, D. H., Van Houten, L., Glynn, R. J., Baden, L., Curtis, K., Schrager, H., 
et al. (2001). Academic detailing to improve use of broad-spectrum antibiotics at an 
academic medical center. Arch Intern Med, 161(15), 1897-1902.
**Suggs, P. K., Mittelmark, M. B., Krissak, R., Oles, K., Lane, C., & Richards, B. 
(1998). Efficacy of a self-instruction package when compared with a traditional 
continuing education offering for nurses. J Contin Educ Health Prof, 18(4), 220-226.
Thapar, A., Jacoby, A., Richens, A., Russell, I., Roberts, C., Porter, E., et al. (2002). 
A pragmatic randomised controlled trial of a prompt and reminder card in the care of 
people with epilepsy. Br J Gen Pract, 52(475), 93-98.
Tierney, W. M., Overhage, J. M., Murray, M. D., Harris, L. E., Zhou, X. H., Eckert, G. 
J., et al. (2005). Can computer-generated evidence-based care suggestions enhance 
evidence-based management of asthma and chronic obstructive pulmonary disease? 
A randomized, controlled trial. Health Serv Res, 40(2), 477-497.
Toth-Pal, E., Nilsson, G. H., & Furhoff, A. K. (2004). Clinical effect of computer 
generated physician reminders in health screening in primary health care--a 
controlled clinical trial of preventive services among the elderly. Int J Med Inform, 
73(9-10), 695-703.
Waldorff, F. B., Almind, G., Makela, M., Moller, S., & Waldemar, G. (2003). 
Implementation of a clinical dementia guideline. A controlled study on the effect of a 
multifaceted strategy. Scand J Prim Health Care, 21(3), 142-147.
Watson, M. C., Bond, C. M., Grimshaw, J. M., Mollison, J., Ludbrook, A., & Walker, A. 
E. (2002). Educational strategies to promote evidence-based community pharmacy 
practice: a cluster randomized controlled trial (RCT). Fam Pract, 19(5), 529-536.
**Weller, D., May, F., Rowett, D., Esterman, A., Pinnock, C., Nicholson, S., et al. 
(2003). Promoting better use of the PSA test in general practice: randomized 
controlled trial of educational strategies based on outreach visits and mailout. Fam 
Pract, 20(6), 655-661.
White, M., Michaud, G., Pachev, G., Lirenman, D., Kolenc, A., & FitzGerald, 
J. M. (2004). Randomized trial of problem-based versus didactic seminars for 
disseminating evidence-based guidelines on asthma management to primary care 
physicians. J Contin Educ Health Prof, 24(4), 237-243.
Wright, J., Warren, E., Reeves, J., Bibby, J., Harrison, S., Dowswell, G., et al. (2003). 
Effectiveness of multifaceted implementation of guidelines in primary care. J Health 
Serv Res Policy, 8(3), 142-148.

appendix



42

Young, C., Chart, P., Franssen, E., Tipping, J., Morris, B., & Davis, D. (1998). 
Effective continuing education for breast disease: A randomized trial comparing home 
study and workshop formats. J Contin Educ Health Prof, 18(2), 86-92.
Young, J. M., D’Este, C., & Ward, J. E. (2002). Improving family physicians’ use of 
evidence-based smoking cessation strategies: a cluster randomization trial. Prev 
Med, 35(6), 572-583.
Young, J. M., & Ward, J. (2002). Can distance learning improve smoking cessation 
advice in family practice? A randomized trial. J Contin Educ Health Prof, 22(2), 84-93.

NB. Although a total of 85 additional studies are reported in the text, 88 additional 
studies are listed here. This is due to multiple papers reporting on the same data. 
Three studies reported data in multiple papers. They are: Young et al. (CME, Young 
et al., 1998; Young & Ward, 2002); Hogg et al. (Multi-faceted approach, Hogg et al., 
2005; Lemelin et al., 2001); and Boekeloo et al. (Office systems, Boekeloo et al., 
2003; Boekeloo et al., 2004). 

appendix




