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OBJECTIVES: To determine effectiveness and costs of

different guideline dissemination and implementation

strategies.

DATA SOURCES: MEDLINE (1966 to 1998), HEALTH-

STAR (1975 to 1998), Cochrane Controlled Trial Register

(4th edn 1998), EMBASE (1980 to 1998), SIGLE (1980 to

1988), and the specialized register of the Cochrane Ef-

fective Practice and Organisation of Care group.

REVIEW METHODS: INCLUSION CRITERIA: Ran-

domized-controlled trials, controlled clinical trials, con-

trolled before and after studies, and interrupted time

series evaluating guideline dissemination and imple-

mentation strategies targeting medically qualified health

care professionals that reported objective measures of

provider behavior and/or patient outcome. Two review-

ers independently abstracted data on the methodologic

quality of the studies, characteristics of study setting,

participants, targeted behaviors, and interventions. We

derived single estimates of dichotomous process varia-

bles (e.g., proportion of patients receiving appropriate

treatment) for each study comparison and reported the

median and range of effect sizes observed by study

group and other quality criteria.

RESULTS: We included 309 comparisons derived from

235 studies. The overall quality of the studies was poor.

Seventy-three percent of comparisons evaluated multi-

faceted interventions. Overall, the majority of compari-

sons (86.6%) observed improvements in care; for

example, the median absolute improvement in perform-

ance across interventions ranged from 14.1% in 14 clus-

ter-randomized comparisons of reminders, 8.1% in 4

cluster-randomized comparisons of dissemination of ed-

ucational materials, 7.0% in 5 cluster-randomized com-

parisons of audit and feedback, and 6.0% in 13 cluster-

randomized comparisons of multifaceted interventions

involving educational outreach. We found no relation-

ship between the number of components and the effects

of multifaceted interventions. Only 29.4% of compari-

sons reported any economic data.

CONCLUSIONS: Current guideline dissemination and

implementation strategies can lead to improvements in

care within the context of rigorous evaluative studies.

However, there is an imperfect evidence base to support

decisions about which guideline dissemination and im-

plementation strategies are likely to be efficient under

different circumstances. Decision makers need to use

considerable judgment about how best to use the lim-

ited resources they have for quality improvement activ-

ities.
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H ealth systems internationally are investing substantial

resources in quality improvement (QI) initiatives to pro-

mote effective and cost-effective health care. Such initiatives

have the potential to improve the care received by patients by

promoting interventions of proven benefit and discouraging

ineffective interventions. However, individual health care or-

ganizations have relatively few resources for QI initiatives and

decision makers need to consider how best to use these to

maximize benefits. In some circumstances, the costs of QI in-

itiatives are likely to outweigh their potential benefits while in

others it may be more efficient to adopt less costly but less ef-

fective QI initiatives. In order to make informed judgments,

decision makers need to consider a range of factors.1 First,

what are the potential clinical areas for QI initiatives? These

may reflect national or local priorities. Decision makers should

consider the prevalence of the condition, whether there are ef-

fective and efficient health care interventions available to im-

prove patient outcome, and whether there is evidence that

current practice is suboptimal. Second, what are the likely

benefits and costs required for specific QI strategies? Decision

makers need to consider the likely effectiveness of different

dissemination and implementation strategies for the targeted

condition in their settings as well as the resources required to

deliver the different strategies. Third, what are the likely ben-

efits and costs as a result of any changes in provider behavior?

In order to answer these questions, decision makers need ev-

idence about the effects of specific QI strategies, the resources

needed to deliver them, and how the effects of QI strategies
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vary depending on factors such as the context, targeted pro-

fessionals, and targeted behaviors.

Despite the current interest in QI, uncertainty remains as

to the likely effectiveness of different QI strategies and the re-

sources required to deliver them. In 1998, we conducted an

overview of 41 published systematic reviews of professional

behavior change strategies.2 The findings of these reviews sug-

gest that passive dissemination of educational materials (e.g.,

mailing guidelines to professionals) is largely ineffective,

whereas reminders and educational outreach are largely ef-

fective and multifaceted interventions are more likely to be ef-

fective than single interventions. However, these reviews

commonly used vote counting methods that add up the num-

ber of positive and negative comparisons to conclude whether

or not interventions are effective.3 The vote counting method

fails to provide an estimate of the effect size of an intervention

(giving equal weight to comparisons that show a 1% change or

a 50% change) and ignores the precision of the estimate from

the primary comparisons (giving equal weight to comparisons

with 100 or 1,000 participants).3,4 Further comparisons with

potential unit of analysis errors need to be excluded because of

the uncertainty of their statistical significance. Underpowered

comparisons observing clinically significant but statistically

insignificant effects would be counted as ‘‘no effect compari-

sons.’’3,4 Previous reviews have also tended to describe inter-

ventions based on the author’s main description of the

intervention, which often ignores co-interventions.

In this paper, we describe the available evidence pub-

lished between 1966 and 1998 (and highlight its limitations)

concerning the effectiveness of clinical practice guideline dis-

semination and implementation strategies (a common compo-

nent of QI initiatives) based upon the findings of a systematic

review that attempted to address the methodologic weakness-

es of previous reviews by adopting a more explicit analytical

approach.1,5

SYSTEMATIC REVIEW OF GUIDELINE DISSEMINATION
AND IMPLEMENTATION STRATEGIES

The primary aim of the review was to estimate the effectiveness

and efficiency of guideline dissemination and implementation

strategies to promote improved professional practice. We also

determined the frequency and methods of economic appraisal

used in included studies and summarized existing evidence on

the relative efficiency of guideline dissemination and imple-

mentation strategies. The full methods and results of the sys-

tematic review are available as a United Kingdom NHS Health

Technology Assessment monograph.1,5 We briefly summarize

the methods below.

Methods

We searched MEDLINE, EMBASE, Health Star, the Cochrane

Controlled Trials Register, and System for Information on Grey

Literature in Europe (SIGLE) using a highly sensitive search

strategy developed for the Cochrane-Effective Practice and Or-

ganisation of Care (EPOC) group between 1976 and 1998.5

Searches were not restricted by language or publication type.

We included cluster and individual randomized-controlled tri-

als (RCTs), controlled clinical trials, controlled before and after

studies (CBAs), and interrupted time series (ITS) that evaluat-

ed any guideline dissemination or implementation strategy

targeting physicians and that reported an objective measure

of provider behavior and/or patient outcome. Two reviewers

independently screened the search results, assessed studies

against the inclusion criteria, and abstracted data from the

included studies. Disagreements were resolved by consensus.

Data were abstracted concerning study design, methodologic

quality (using the EPOC quality appraisal criteria5), charac-

teristics of participants, study settings, and targeted behav-

iors, characteristics of the interventions (using the EPOC

taxonomy, see Table 1) and study results. Studies reporting

any economic data were also assessed against the British Med-

ical Journal guidelines for reviewers of economic evaluations.6

We used absolute improvement in dichotomous process of

care measures (e.g., proportion of patients receiving appropri-

ate treatment) as the primary effect size for each comparison

for 2 pragmatic reasons. First, dichotomous process of care

measures were reported considerably more frequently in the

studies. Second, there were problems with the reporting of

continuous process of care variables. We initially planned to

calculate standardized mean differences for continuous proc-

ess of care measures. However, few studies reported sufficient

data to allow this. We considered calculating the relative per-

centage change; however, we considered this approach rela-

tively uninformative. For example, a relative percentage

change in a continuous measure depends on the scale being

used—a comparison that shifts from a mean of 1 to 2 will show

FIGURE 1. Flowchart of included studies.
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the same relative improvement as one that shifts from 25 to 50.

Where studies reported more than 1 measure of each end

point, we abstracted the primary measure (as defined by the

authors of the study) or the median measure. For example, if

the comparison reported 5 dichotomous process of care vari-

ables and none of them were denoted as the primary variable

then we would rank the effect sizes for the 5 variables and take

the median value. We standardized effect sizes so that a pos-

itive difference between postintervention percentages or

means was a good outcome. We tried to reanalyze cluster-al-

located studies with unit of analysis errors (e.g., studies that

randomized health care practices of physicians but analyzed

patient-level data5) if the authors provided cluster-level data or

an estimate of the observed intraclass correlation. We reanaly-

zed ITS that had been inappropriately analyzed (e.g., ITS that

were analyzed as simple before and after studies) using time

series regressions.5,7

Given the expected extreme heterogeneity within the re-

view and the number of studies with potential unit of analysis

errors, we did not plan to undertake formal meta-analysis. For

all designs (other than ITS), we reported (separately for each

study design): the number of comparisons showing a positive

direction of effect; the median effect size across all comparisons;

the median effect size across comparisons without unit of anal-

ysis errors; and the number of comparisons showing statisti-

cally significant effects. This allowed the reader to assess the

consistency of effects across different study designs and across

comparisons where the statistical significance is known.

Description of Included Studies

The search strategy produced over 1,50,000 hits. The titles

and abstracts of these were screened and around 5,000 were

initially identified as potentially relevant. The full text of 863

potentially relevant reports of studies were retrieved and as-

sessed for inclusion in this review. We excluded 628 studies

because the intervention or design did not meet our inclusion

criteria. The review included 235 studies (Fig. 1), including

110 (46.8%) cluster-randomized trials (C-RCTs), 29 (12.3%)

patient-randomized trials (P-RCTs), 7 (3.0%) cluster allocated

controlled clinical trials (C-CCTs), 10 (4.3%) patient allocated

controlled clinical trials (P-CCT), 40 (17.0%) CBAs, and 39

(16.6%) ITS designs. Overall, the quality of studies was diffi-

cult to determine because of poor reporting. Unit of analysis

errors were observed in 53% of C-RCTs, 86% of C-CCTs, and

83% of CBAs. It was only possible to reanalyze 1 C-RCT using

data provided within the original paper. The studies were rel-

atively small; studies that allocated to study arms by cluster

(C-RCTs, C-CCTs, CBAs) had a median number of 7 units per

arm (interquartile range 1 to 24). The median number of data

points before and after the intervention for ITS studies were 10

(interquartile range 5 to 17) and 12 (interquartile range 7 to

24), respectively. Only 41% of the ITS studies appeared to have

been analyzed correctly.

The studies were conducted in 14 different countries,

most commonly the United States (71%). The most common

setting was primary care (39%), followed by ‘‘inpatient’’ set-

tings (19%) and generalist outpatient or ‘‘ambulatory care’’

settings (19%).

Process of care was measured in 95% of studies; 67% of

studies reported dichotomous process measures (primary end

point). Seventy-nine percent of studies involved only 1 com-

parison of an intervention group versus control group, 13%

involved 2 comparisons (e.g., 3-arm RCT), and 8% involved 3

or more comparisons. As a result, the review included 309

comparisons. Eighty-four of the 309 (27%) comparisons in-

volved a study group receiving a single guideline implementa-

tion intervention strategy versus a ‘‘no intervention’’ or ‘‘usual

care’’ control group. The most frequent single intervention

evaluated against a ‘‘no intervention’’ control was reminders

in 13% of all comparisons, followed by dissemination of edu-

cational materials in 6% of comparisons, audit and feedback in

4% of comparisons, and patient-directed interventions in 3%

of comparisons. One hundred and seventeen studies (includ-

ing 136 comparisons) evaluated a total of 68 different combi-

nations of interventions against a ‘‘no intervention’’ control

group and 61 studies (including 85 comparisons) evaluated 58

different combinations of interventions against a control that

also received 1 or more intervention. The intervention strategy

used most frequently as part of multifaceted interventions was

educational materials (evaluated in 48% of all comparisons),

followed by educational meetings (41% of all comparisons), re-

minders (31% of all comparisons), and audit and feedback

(24% of all comparisons).

Table 1. Classification of Professional Interventions from EPOC Taxonomy

(a) Distribution of educational materials—distribution of published or printed recommendations for clinical care, including clinical practice guidelines,
audio-visual materials, and electronic publications

(b) Educational meetings—health care providers who have participated in conferences, lectures, workshops, or traineeships
(c) Local consensus processes—inclusion of participating providers in discussion to ensure that they agreed that the chosen clinical problem was

important and the approach to managing the problem was appropriate
(d) Educational outreach visits—use of a trained person who met with providers in their practice settings to give information with the intent of

changing the provider’s practice
(e) Local opinion leaders—use of providers nominated by their colleagues as ‘‘educationally influential.’’ The investigators must have explicitly stated

that their colleagues identified the opinion leaders
(f) Patient mediated interventions—new clinical information (not previously available) collected directly from patients and given to the provider, e.g.,

depression scores from an instrument
(g) Audit and feedback—any summary of clinical performance of health care over a specified period of time
(h) Reminders —patient or encounter-specific information, provided verbally, on paper or on a computer screen that is designed or intended to prompt

a health professional to recall information
(i) Marketing—use of personal interviewing, group discussion (‘‘focus groups’’), or a survey of targeted providers to identify barriers to change and

subsequent design of an intervention that addresses identified barriers
(j) Mass media—(i) varied use of communication that reached great numbers of people including television, radio, newspapers, posters, leaflets, and

booklets, alone or in conjunction with other interventions; and (ii) targeted at the population level

EPOC, Cochrane-Effective Practice and Organisation of Care.
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Results

For the purposes of this paper, we highlight a number of key

findings. Overall, the majority of comparisons reporting dichot-

omous process data (86.6%) observed improvements in care,

suggesting that dissemination and implementation of guide-

lines can promote compliance with recommended practices.

Single Interventions

Educational Materials. Five comparisons reported dichoto-

mous process data including 4 C-RCTs and 1 P-RCT compar-

ison (A76). All C-RCT comparisons observed improvements in

care; the median effect was 18.1% (range 13.6% to 117%)

absolute improvement in performance. Two comparisons had

potential unit of analysis errors and the significance of 1 com-

parison could not be determined. The remaining comparison

without a potential unit of analysis error observed an effect of

16% (not significant). The P-RCT comparison observed an

�8.3% absolute deterioration in care (not significant).

Audit and Feedback. Six comparisons reported dichotomous

process data including 5 C-RCTs and 1 CBA. All 5 C-RCT com-

parisons observed improvements in care. Across all compari-

sons, the median effect was 17.0% (range 11.3% to 116.0%)

absolute improvement in performance. Three comparisons

had potential unit of analysis errors. The 2 remaining com-

parisons observed effects of 15.2% (not significant) and 113%

(Po.05). The CBA comparison observed an absolute improve-

ment in performance of 132.6%; this study had a potential

unit of analysis error.

Reminders. Thirty-three comparisons reported dichotomous

process data including 15 C-RCTs, 8 P-RCTs, 8 CCTs, and 2

CBAs. Twelve of 14 C-RCT comparisons reported improve-

ments in care; the median effect was 114.1% (range �1.0%

to 134.0%) absolute improvement in performance. Eleven

comparisons had potential unit of analysis errors; the remain-

ing 3 comparisons observed a median effect of 120.0% (range

113% to 120%), all were significant. Comparable data could

not be abstracted for 1 C-RCT comparison, which reported no

significant changes in overall compliance and had a potential

unit of analysis error. Seven of 8 P-RCT comparisons reported

improvements in care; the median effect was 15.4% (range

�1% to 125.7%). Three comparisons were statistically signif-

icant and 1 study had a potential unit of analysis error. One C-

CCT reported an absolute improvement in care of 14.3% but

had a potential unit of analysis error. Six of the 7 P-CCT com-

parisons reported improvements in care; the median effect was

110.0% (range 0% to 140.0%) absolute improvement in care.

Four comparisons were statistically significant. Two CBA com-

parisons observed effects of 13.6% and 110% absolute im-

provements in performance; both had potential unit of

analysis errors.

Multifaceted Interventions

We originally planned to undertake a metaregression analy-

sis to estimate the effects of different component interven-

tions; however, the extreme number of combinations of

multifaceted studies proved problematic. Within the full re-

port, we summarize the results of all the multifaceted inter-

ventions. Here, we highlight 2 sets of results—the effects of

multifaceted interventions including educational outreach

and an analysis of whether the effectiveness of multifac-

eted interventions increases with the number of component

interventions.

Multifaceted Interventions Including Educational Out-
reach. Eighteen comparisons reported dichotomous process

data including 13 C-RCTs and 5 CBAs. Eleven of the C-RCT

comparisons observed improvements in performance; the me-

dian effect was 16.0% (range �4% to 117.4%) absolute im-

provement in performance. Statistical significance could be

determined for 5 comparisons; the median effect size across

these studies was 110.0% (range �4% to 117.4%) absolute

improvement in performance (only 1 study observing a

117.4% absolute improvement in performance was statisti-

cally significant). Seven studies had potential unit of analysis

errors and the significance of the postintervention comparison

could not be determined in 1 study. Two of 4 CBA comparisons

reporting dichotomous process of care results observed posi-

tive improvements in performance. Across all studies the me-

dian effect was 17.3 (range �5.6% to 116.4%) absolute

improvement in performance. All these studies had potential

unit of analysis errors. Comparable data could not be abstract-

ed for 1 study that reported significant improvements in use of

antibiotic prophylaxis in surgery.

Does the Effectiveness of Multifaceted Interventions Increase
with the Number of Interventions? Previous systematic re-

views have suggested that the effectiveness of multifaceted in-

terventions increases with the number of component

interventions; in other words, there is a dose-response curve.

Figure 2 illustrates the spread of effect sizes for increasing

number of interventions in the study group using box plots.

Visually, there appeared to be no relationship between effect

size and number of interventions. There was no statistical ev-

idence of a relationship between the number of interventions

used in the study group and the effect size (Kruskal-Wallis test,

P=.18).

Economic Evaluations

Only 29% of studies reported any economic data. Eleven re-

ported cost-effectiveness analyses, 38 reported cost-conse-

quence analyses (where differences in cost were set against

differences in several measures of effectiveness), and 14 re-

FIGURE 2. Effect sizes of multifaceted interventions by number of

component interventions.
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ported cost analyses (where some aspect of cost was reported

but not related to benefits). The majority of studies only re-

ported costs of treatment; only 25 studies reported data on the

costs of guideline development or guideline dissemination and

implementation. The majority of studies used process meas-

ures for their primary end point despite the fact that only 3

guidelines were explicitly evidence based (and may not have

been efficient).

Overall, the methods of the economic evaluations and cost

analyses were poor. The viewpoint adopted in economic eval-

uations was only stated in 10 studies. The methods to estimate

costs were comprehensive in about half of the studies, and few

studies reported details of resource use. Because of the poor

quality of reporting of the economic evaluation, data on re-

source use and cost of guideline development, dissemination,

and implementation were not available for most of them. Only

4 studies provided sufficiently robust data for consideration.

These studies demonstrated that the costs of local guideline

development are not insubstantial if explicitly costed, al-

though they recognized that the time needed for many activi-

ties is frequently not made explicit and that these activities are

often undertaken outside work time. Further estimates of the

resources and costs of different dissemination and implemen-

tation are needed before the generalizability of the reported

costs can be determined.

DISCUSSION

Strengths and Weaknesses

The systematic review is the most extensive, methodologically

sophisticated, and up-to-date review of clinical guideline im-

plementation strategies. We developed highly sensitive search

strategies and consider the included studies to be a relatively

complete set of studies for the period 1966 to mid-1998. We

undertook detailed data abstraction about the quality of the

studies, characteristics of the studies, and interventions. As a

result, the methodologic weaknesses of the primary studies

have been made more explicit within this review. Where pos-

sible, we attempted to reanalyze the results of comparisons

with common methodologic errors. We have also characterized

the interventions in greater detail than previous reviews; this

revealed the multifaceted nature of the majority of evaluated

interventions. We used a more explicit analytical framework

than previous reviews that allowed us to consider the meth-

odologic quality of studies (based on design and presence of

unit of analysis errors when interpreting the results of com-

parisons). Our approach focuses on the observed effect sizes

and does not consider statistical significance (because of prob-

lems of estimating statistical significance in studies with unit

of analysis errors) or weight by study size (because of problems

of estimating effective sample size in studies with unit of anal-

ysis errors). However, it did allow us to provide some informa-

tion about the potential effect size of interventions, which we

believe is more informative than previous reviews using vote-

counting approaches. More recently, reviews have weighted

effects by the total number of professionals involved8 or of

effective patient sample size using externally imputed intra-

class correlations for studies with unit of analysis errors.9 The

optimal method of weighting of cluster-allocated studies

(especially those with unit of analysis errors) remains unclear.

It is also likely that our review suffers from publication bias

although the extent of publication bias has been poorly stud-

ied in rigorous evaluations of QI strategies (however, a recent

review has suggested that smaller nonrandomized studies of

diabetes QI interventions led to larger improvements in dia-

betic control9). As a result, the reader should consider the

likelihood that this review’s findings are over optimistic. Final-

ly, our review only considered studies published until 1998.

We are aware that this is a very active research field and would

expect between 30 and 50 new papers to be published each

year. Further, new QI interventions are being developed con-

stantly (although rigorous evaluation often lags considerably

behind). This demonstrates the significant logistical challenge

of undertaking a systematic review in this area. Nevertheless,

our unsystematic impression is that the field has not become

dramatically clearer since our review was undertaken.

Key Findings

Key findings of the review are as follows. The majority of com-

parisons reporting dichotomous process data (86.6%) observed

improvements in care, suggesting that dissemination and im-

plementation of guidelines can promote compliance with rec-

ommended practices. Second, reminders are a potentially

effective intervention and are likely to result in moderate im-

provements in process of care. The majority of comparisons

evaluated either paper-based reminders or computer-generated

paper-based reminders across a wide range of settings and tar-

geted behaviors. Third, educational outreach was often a com-

ponent of a multifaceted intervention and might be considered

to be inherently multifaceted. The results suggest that the ed-

ucational outreach may result in modest improvements in proc-

ess of care but this needs to be offset against both the resources

required to achieve this change and practical considerations.

Fourth, educational materials and audit and feedback ap-

peared to result in modest effects. Finally, although the major-

ity of comparisons evaluated multifaceted interventions, there

were few replications of either specific multifaceted interven-

tions against a no intervention control or against a specific con-

trol group. Across all combinations, multifaceted interventions

did not appear to be more effective than single interventions and

the effects of multifaceted interventions did not appear to in-

crease with the number of component interventions.

Comparison with Previous Systematic
Review Findings

This review has arrived at conclusions that may appear at odds

with the overview and 2 previous systematic reviews. For ex-

ample, Freemantle et al. 10 reviewed 11 studies evaluating the

effects of the dissemination of educational materials. They

used vote counting methods and excluded studies with unit

of analysis errors. None of the comparisons using appropriate

statistical techniques found statistically significant improve-

ments in practice. In this review, we used a more explicit an-

alytical framework to explore the median and range of effect

sizes in studies with and without unit of analysis errors. We

identified 4 C-RCT comparisons reporting dichotomous proc-

ess measures. All of these observed improvements in care; the

median effect was 18.1% (range 13.6% to 117%) absolute

improvement in performance. Two comparisons had potential

unit of analysis errors and the significance of 1 comparison

could not be determined. The remaining comparison without a
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potential unit of analysis error observed an effect of 16% (not

significant). If we had used the same analytical approach, we

would have reached similar conclusions to Freemantle et al.10

However, such an approach would have failed to detect that

printed educational materials led to improvements in care

across the majority of studies (albeit that the statistical signif-

icance of the majority of comparisons is uncertain). Based up-

on this review, we would not conclude that printed educational

materials are effective given the methodologic weaknesses of

the primary studies. Instead, we conclude that printed educa-

tional materials may lead to improvements in care and that

policy makers should not dismiss printed educational materi-

als given their possible effect, relative low cost, and feasibility

within health service settings.

Previous reviews have also suggested that multifaceted in-

terventions are more effective than single interventions on the

basis that they address multiple barriers to implementation.

Davis et al.’s11 review of continuing medical education strate-

gies concluded that multifaceted interventions were more likely

to be effective. Wensing et al.12 undertook a review of the ef-

fectiveness of introducing guidelines in primary care settings;

they concluded that multifaceted interventions combining

more than 1 intervention tended to be more effective but might

be more expensive. The specific details about how interven-

tions were coded and the analytical method of these 2 reviews

are unclear. In this review, we coded all intervention compo-

nents and used explicit methods to determine a single effect

size for each study. The analysis suggested that the effective-

ness of multifaceted interventions did not increase incremen-

tally with the number of components. Few studies provided any

explicit rationale or theoretical base for the choice of interven-

tion. As a result, it was unclear whether researchers had an a

priori rationale for the choice of components in multifaceted

interventions based upon possible causal mechanisms or

whether the choice was based on a ‘‘kitchen sink’’ approach.

It is plausible that multifaceted interventions built upon a

careful assessment of barriers and coherent theoretical base

may be more effective than single interventions.

Implications for Decision Makers

Decision makers need to use considerable judgment about

which interventions are most likely to be effective in any giv-

en circumstance and choose intervention(s) based upon con-

sideration of the feasibility, costs, and benefits potentially

effective interventions are likely to yield. Wherever possible,

interventions should include paper-based or computerized re-

minders. It may be more efficient to use a cheaper more fea-

sible but less effective intervention (for example, passive

dissemination of guidelines) than a more expensive but poten-

tially more effective intervention. Decision makers also need to

consider the resource implications associated with consequent

changes in clinical practice and assess their likely impact on

different budgets.

Decision makers should assess the effects of any inter-

ventions preferably using rigorous evaluative designs.

Implications for Further Research

This review highlights the fact that despite 30 years of research

in this area, we still lack a robust, generalizable evidence base

to inform decisions about QI strategies.

The lack of a coherent theoretical basis for understanding

professional and organizational behavior change limits our

ability to formulate hypotheses about which interventions

are likely to be effective under different circumstances and

hampers our understanding of the likely generalizability of the

results of definitive trials. An important focus for future re-

search should be to develop a better theoretical understanding

of professional and organizational behavior change to allow us

to explore mediators and moderators of behavior change.13

As in other areas of medical and social research, rigorous

evaluations (mainly RCTs) will provide the most robust evi-

dence about the effectiveness of guideline dissemination and

implementation strategies because effects are likely to be mod-

est, there is substantial risk of bias, and we have poor under-

standing of the likely effect modifiers and confounders.

However, despite the considerable number of evaluations that

have been undertaken in this area, we still lack a coherent ev-

idence base to support decisions about which dissemination

and implementation strategies to use. This is partly because of

the poor methodologic quality of the existing studies; for ex-

ample, the statistical significance of many comparisons could

not be determined from the published studies because of com-

mon methodologic weaknesses. Further rigorous evalu-

ations of different dissemination and implementation strate-

gies need to take place. These evaluations need to be method-

ologically robust (addressing the common methodologic errors

identified in the systematic review), incorporate economic eval-

uations and, wherever possible, explicitly test behavioral the-

ories to further develop our theoretical understanding of

factors influencing the effectiveness of guideline dissemina-

tion and implementation strategies.
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