
1Shanbhag D, et al. BMJ Open 2018;8:e017765. doi:10.1136/bmjopen-2017-017765

Open Access 

Effectiveness of implementation 
interventions in improving physician 
adherence to guideline recommendations 
in heart failure: a systematic review

Deepti Shanbhag,1 Ian D Graham,2 Karen Harlos,3 R. Brian Haynes,4 
Itzhak Gabizon,5 Stuart J Connolly,5 Harriette Gillian Christine Van Spall4,5

To cite: Shanbhag D, 
Graham ID, Harlos K, et al.  
Effectiveness of implementation 
interventions in improving 
physician adherence to 
guideline recommendations 
in heart failure: a systematic 
review. BMJ Open 
2018;8:e017765. doi:10.1136/
bmjopen-2017-017765

 ► Prepublication history and 
additional material for this 
paper are available online. To 
view these files, please visit 
the journal online (http:// dx. doi. 
org/ 10. 1136/ bmjopen- 2017- 
017765).

Received 16 May 2017
Revised 5 December 2017
Accepted 11 January 2018

1Bachelor of Health Sciences 
Program, McMaster University, 
Hamilton, Ontario, Canada
2School of Epidemiology and 
Public Health, University of 
Ottawa, Ottawa, Ontario, Canada
3Department of Business and 
Administration, University of 
Winnipeg, Winnipeg, Manitoba, 
Canada
4Department of Medicine and 
Department of Health Research 
Methods, Evidence, and Impact, 
McMaster University, Hamilton, 
Ontario, Canada
5Population Health Research 
Institute, McMaster University, 
Hamilton, Ontario, Canada

Correspondence to
Dr. Harriette Gillian Christine Van 
Spall;  
 Harriette. VanSpall@ phri. ca

Research

AbstrACt
background The uptake of guideline recommendations 
that improve heart failure (HF) outcomes remains 
suboptimal. We reviewed implementation interventions 
that improve physician adherence to these 
recommendations, and identified contextual factors 
associated with implementation success.
Methods We searched databases from January 1990 
to November 2017 for studies testing interventions to 
improve uptake of class I HF guidelines. We used the 
Cochrane Effective Practice and Organisation of Care and 
Process Redesign frameworks for data extraction. Primary 
outcomes included: proportion of eligible patients offered 
guideline-recommended pharmacotherapy, self-care 
education, left ventricular function assessment and/or 
intracardiac devices. We reported clinical outcomes when 
available.
results We included 38 studies. Provider-level 
interventions (n=13 studies) included audit and feedback, 
reminders and education. Organisation-level interventions 
(n=18) included medical records system changes, 
multidisciplinary teams, clinical pathways and continuity of 
care. System-level interventions (n=3) included provider/
institutional incentives. Four studies assessed multi-level 
interventions. We could not perform meta-analyses due 
to statistical/conceptual heterogeneity. Thirty-two studies 
reported significant improvements in at least one primary 
outcome. Clinical pathways, multidisciplinary teams 
and multifaceted interventions were most consistently 
successful in increasing physician uptake of guidelines. 
Among randomised controlled trials (RCT) (n=10), 
pharmacist and nurse-led interventions improved target 
dose prescriptions. Eleven studies reported clinical 
outcomes; significant improvements were reported in 
three, including a clinical pathway, a multidisciplinary team 
and a multifaceted intervention. Baseline assessment of 
barriers, staff training, iterative intervention development, 
leadership commitment and policy/financial incentives 
were associated with intervention effectiveness. Most 
studies (n=20) had medium risk of bias; nine RCTs had 
low risk of bias.
Conclusion Our study is limited by the quality and 
heterogeneity of the primary studies. Clinical pathways, 
multidisciplinary teams and multifaceted interventions 
appear to be most consistent in increasing guideline 
uptake. However, improvements in process outcomes 

were rarely accompanied by improvements in clinical 
outcomes. Our work highlights the need for improved 
research methodology to reliably assess the effectiveness 
of implementation interventions.

IntroduCtIon 
Heart failure (HF) has a prevalence of 
approximately 10% in the elderly, and is a 
common cause of hospitalisation and death 
in older adults.1 Patients diagnosed with HF 
have a 30% risk of mortality at 3 years, and 
those hospitalised for HF face a substantially 
higher risk.1 Patients with HF are classified as 
having reduced ejection fraction (ie, ≤40%) 
or preserved ejection fraction (ie, >50%).2 
Evidence-informed treatments can improve 
clinical outcomes in HF, and recommenda-
tions surrounding their use are published in 
clinical practice guidelines.2–5 Class I/level A 
recommendations are supported by strong 
evidence, and are associated with reduced 
hospitalisation and mortality. Class I recom-
mendations include the assessment of heart 
function and provision of self-care education 
for all patients with HF; for patients with 
reduced ejection fraction, class I recommen-
dations also include specific pharmacological 

strengths and limitations of this study

 ► While previous reviews have evaluated 
implementation interventions, to our knowledge, 
this review is the first to examine interventions to 
improve heart failure care, and to identify contextual 
factors associated with implementation success.

 ► We conducted an extensive search of nine 
databases and include 38 studies spanning nine 
implementation intervention categories.

 ► A limitation of our review is that moststudies (n=28) 
used observational or quasi-experimental designs, 
which are subject to bias and confounding. Only 10 
studies were randomised controlled trials.

http://bmjopen.bmj.com/
http://dx.doi.org/10.1136/bmjopen-2017-017765
http://dx.doi.org/10.1136/bmjopen-2017-017765
http://dx.doi.org/10.1136/bmjopen-2017-017765
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2017-017765&domain=pdf&date_stamp=2018-03-05


2 Shanbhag D, et al. BMJ Open 2018;8:e017765. doi:10.1136/bmjopen-2017-017765

Open Access 

and device therapies.2 However, studies show that the 
uptake of these guidelines by physicians into routine clin-
ical practice remains slow and inconsistent.6–8 

Implementation interventions are designed to bridge 
the gap between evidence and practice, and are broadly 
classified at the provider, organisational or health system 
levels. Interventions may be single or multifaceted.9 
Implementation success also depends on the interven-
tion development process and organisational context. 
While previous reviews have evaluated implementation 
interventions,10–12 none, to our knowledge, have evalu-
ated interventions within HF care or identified contex-
tual factors associated with implementation success.

Accordingly, the primary objective of our review was to 
examine the effectiveness of implementation interven-
tions in increasing physician adherence to the specified 
HF guideline recommendations. Our secondary objec-
tives were to assess the effect of implementation interven-
tions on clinical outcomes, and to identify process and 
contextual factors that influence implementation success.

Methods And AnAlysIs
The systematic review protocol is registered in the Inter-
national Prospective Register of Systematic Reviews 
(PROSPERO: CRD42015017155), and published in a 
peer-reviewed journal.13 The only deviation from the 
protocol was the inclusion of uncontrolled before-after 
studies.

eligibility criteria
We included trials evaluating one or more interventions 
aimed at improving physician adherence to class I HF 
guidelines, relative to usual care. Interventions were 
categorised by level (ie, provider, organisation or system 
level) and type (ie, education, decision support, financial 
incentives) according to the Cochrane Effective Practice 
and Organisation of Care (EPOC) taxonomy.9

outcomes
While implementation interventions were targeted 
towards healthcare providers, outcomes were measured at 
the level of the patient (eg, number of patients receiving 
guideline-appropriate care). Primary outcomes were 
process indicators, defined as measures that assess guide-
line-consistent activities undertaken by a provider.14 The 
primary outcomes included the proportion of eligible 
patients with HF who: were prescribed a guideline-recom-
mended pharmacological treatment such as β-blockers, 
ACE inhibitors (ACEI), angiotensin II receptor blockers 
(ARB) or mineralocorticoid receptor antagonists (MRA); 
were referred for implantable cardioverter defibril-
lator (ICD) and/or cardiac resynchronisation therapy 
(CRT) consideration; were provided self-care education 
at discharge; and/or had their left ventricular ejection 
fraction (LVEF) quantified. Secondary outcomes were 
clinical outcomes such as HF-related hospitalisations, 
readmissions and mortality. In the absence of HF-specific 

clinical outcomes, we extracted and reported all-cause 
clinical outcomes.

study design
We included randomised controlled trials (RCT), cohort 
studies (with comparisons), controlled and uncontrolled 
before and after studies, and interrupted time series 
studies.

study selection
We searched for all English language articles published 
since 1990 in MEDLINE, EMBASE, HEALTHSTAR, 
CINAHL, The Cochrane Library, The Campbell Collab-
oration, The Joanna Briggs Institute Evidence-based 
Practice Database, The Agency for Healthcare Research 
and Quality Evidence-based Practice Centers’ Research 
Reports, and the University of York Centre for Reviews 
and Dissemination Database. Our primary search strategy 
used the following terms: heart failure, guideline adher-
ence, practice guideline, evidence-based medicine, imple-
ment (online supplementary appendix 1). Our secondary 
search included terms for each of the different EPOC 
intervention types and heart failure (online supplemen-
tary appendix 2). Two authors independently screened 
titles and abstracts, and then assessed select full-text arti-
cles according to the eligibility criteria.

data extraction and management
Two authors independently extracted details about 
study design, statistical analysis, intervention, patient 
and provider characteristics, follow-up and outcomes 
using the EPOC Data Collection Checklist.9 In addition, 
the Process Redesign framework was used to extract 
and synthesise details on the intervention development 
process, and relevant contextual factors.15

Assessment of risk of bias
In addition to identifying the limitations inherent within 
specific study designs, two authors independently applied 
design-specific criteria to assess the internal validity of 
studies retained for analysis. We used the criteria outlined 
in the EPOC Data Collection Checklist to evaluate RCTs, 
cluster RCTs, controlled before-after studies and inter-
rupted time series studies.9 For cluster RCTs, we used the 
additional criteria of recruitment bias, loss of cluster and 
incorrect analysis according to the Cochrane Handbook 
for Systematic Reviews of Interventions.16 For cohort 
studies, we used the Cochrane Collaboration’s tool to 
assess risk of bias in cohort studies.17 For uncontrolled 
before-after studies, we used the National Institute of 
Health’s quality assessment tool for before-after studies 
with no control group.18 Because our goal was to assess 
internal validity, we did not use tool criteria pertaining 
to applicability or external validity, precision and quality 
of reporting. We categorised studies as low risk of bias if 
one criterion was not satisfied, medium risk if two to three 
criteria were not satisfied and high risk if more than three 
criteria were not satisfied.
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data synthesis
We classified the implementation interventions according 
to the level targeted (provider, organisation and system) 
and the type of intervention (eg, education, deci-
sion support, audit and feedback, financial) using the 
EPOC taxonomy.9 An abbreviated version of the EPOC 
taxonomy is presented in table 1. We explored the suit-
ability of a meta-analysis of the results within each inter-
vention category by first assessing clinical heterogeneity 
at face value on the basis of included patient populations, 
settings (inpatient/outpatient), intervention types and 
outcome measures. We then assessed statistical heteroge-
neity using the I2 statistic, defining substantial heteroge-
neity as I2>75%. For studies not suitable for meta-analysis, 
we narratively synthesised results.19 20 We performed 
vote counting for each outcome measure in each EPOC 
intervention category, by noting the number of studies 
reporting significant improvements compared with those 
with no significant improvements.

Contextual factors
Context generally refers to the physical, social, polit-
ical and economic influences on healthcare practices.21 
We used the Process Redesign framework to systemat-
ically evaluate contextual factors that may influence 
the effectiveness of implementation interventions.15 
The Process Redesign framework classifies context 
into categories: outer setting, inner setting and char-
acteristics of individuals and teams. The inner context 
refers to the structural characteristics of the clinical 
setting (eg, inpatient, outpatient, community-based 
care, academic status), networks and communications, 

culture and climate. The characteristics of individuals 
and teams more specifically refer to professional roles, 
responsibilities and authority within the organisa-
tion. The outer context refers to factors related to the 
broader social, political and economic environment 
in which the intervention is applied. We considered 
processes that introduced and adapted the interven-
tion to the organisation as part of the intervention, 
rather than the context. An abbreviated and modified 
version of the framework is presented in table 2.

results
Identification, screening and selection of studies
Our systematic search produced 3742 unique articles, 
of which 3590 were excluded on the basis of title and/
or abstract review. We assessed 152 full-text articles, of 
which 38 studies met eligibility criteria. We excluded 
articles that: were abstracts, protocols or letters (n=17); 
did not test implementation interventions (n=26); did 
not focus on patients with HF (n=4); had no comparator 
group (n=6); or had no outcomes of interest (n=61) (see 
figure 1).

Characteristics of included studies
Setting
A majority of the studies were conducted in the USA 
(n=26), and the remainder in Europe (n=10) and 
Australia (n=2). Sixteen studies were conducted in inpa-
tient settings, twenty-one in outpatient settings and one 
involved care in both settings (table 3).

Table 1 Cochrane Effective Practice and Organisation of Care taxonomy

Intervention Description

Provider level

  Education Distribution of educational materials, education sessions, or education outreach 
visits to providers

  Audit and feedback Summary of clinical performance over a specified period, with or without 
recommendations for clinical action.

  Reminders Patient or encounter-specific information provided verbally, on paper, or on a 
computer screen to prompt health professionals to perform or avoid certain action

Organisation level

  Changes in medical records systems Modification of existing medical records systems (eg, changing from paper to 
computerised records)

  Clinical multidisciplinary teams A team of health professionals of different disciplines who work collaboratively to 
care for patients

  Clinical pathways Evidence-based care management tool for a specific group of patients with a 
predictable clinical course

  Continuity of care Formal arrangements for community-based assessment and treatment after 
hospital discharge

System level

  Provider financial incentives/penalties Financial reward or penalty for specific action by an individual provider

  Institutional financial incentives/penalties Financial reward or penalty for specific action by an institution or group of 
providers
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Types of implementation interventions
Thirteen studies offered interventions directed at the level of 
healthcare providers, 18 at the organisation level, three at the 
health system level and four across multiple levels. Provid-
er-level interventions included: audit and feedback (n=4 
studies),22–25 reminders (n=5),26–30 education (n=2)31 32 and 
a combination of these (n=2).33 34 Organisation-level inter-
ventions included: changes in medical records systems (ie, 
adaptations to existing systems on the basis of organisational 
need) (n=4),35–38 clinical multidisciplinary teams (n=8),26 39–45 
clinical pathways (n=5)46–50 and continuity of care (n=1).51 
System-level interventions included: financial incentives for 
providers (n=1)52 and financial incentives for institutions 
(n=2).53 54 Four studies offered interventions across multiple 
levels. A common feature across all six multifaceted interven-
tions was the use of audit and feedback (table 3).

Study design
Among the 38 studies included, 10 were RCTs. Five were 
randomised at the level of patients,26 39 40 44 46 and five 

were cluster randomised by practice or hospital.22 23 31 33 41 
Twenty-three studies used quasi-experimental designs: 
three were controlled before-after studies,32 41 53 two were 
interrupted time series studies34 35 and 18 were uncon-
trolled before-after studies.24 25 27–30 34–38 42 43 47 48 55 56 Four 
studies used a retrospective cohort design,45 49 50 52 while 
one used a combination of retrospective and prospective 
cohort designs51 (see table 3).

Risk of bias
Most studies had a medium risk of bias according to  
design-specific criteria (online supplementary appendix 
3). Five patient-level RCTs,26 39 40 44 46 and four of the five 
cluster RCTs had a low risk of bias.23 31 33 46

Quality of reporting
We evaluated the quality of reporting in RCTs using the 
Consolidated Standards of Reporting Trials statement, 
including the extension for cluster RCTs. Among the five 
RCTs, four did not provide information on the methods of 

Table 2 Adapted Process Redesign framework

Construct Description

Process of implementation (applied here as an intervention factor)

  Planning Degree to which intervention steps are developed in advance of implementation 
and with consideration of various possible scenarios

  Assessing Formal assessment of the problem or condition to be changed, including needs 
of users, and barriers and facilitators of change

  Staging and iteration Whether the implementation is carried out in incremental steps, refined iteratively 
or implemented in its entirety within a specified period

  Access to information, training and 
education

Staff access to information or education about the intervention

Inner setting (contextual factor)

  Team and network characteristics Influence, breadth, depth and role diversity of teams and networks engaged in 
the Process Redesign

  Teams, networks and communications Quality of teams and social networks; formal/informal communication and 
information exchange within an organisation or between organisations

  Culture Norms, values and beliefs within a team, unit or practice that affect views of 
Process Redesign and its implementation

  Mandate Whether adherence to the intervention is expected or mandated

  Leadership commitment Degree of commitment, involvement and accountability of leaders and managers 
to quality improvement and to the specific intervention

  Human factors Whether features of the physical and technical environment are designed to 
optimise human use, accessibility and uptake in patient care

Outer setting (contextual factor)

  External networks Degree to which an organisation is networked with other organisations engaged 
in similar Process Redesign activities

  External pressure Pressure emanating from outside the organisation to introduce an intervention

  External policy and incentives/
disincentives

Laws, regulations, governmental recommendations and/or payment schemes 
that affect the decision to adopt or abandon the Process Redesign efforts

Characteristics of individuals and teams (contextual factor)

  Role Individual's or team’s role and responsibilities, and the extent of multiple or 
shared roles

  Authority Perceived and actual authority to make decisions and act autonomously

https://dx.doi.org/10.1136/bmjopen-2017-017765
https://dx.doi.org/10.1136/bmjopen-2017-017765
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randomisation or allocation concealment.26 39 44 46 None 
of the five studies reported the precision of effect size 
estimates or provided relative effect sizes in addition to 
absolute risk differences.26 39 40 44 46 Among the five cluster 
RCTs, four did not provide information on the methods 
of randomisation or allocation concealment,22 31 33 41 three 
did not describe eligibility criteria,20 21 29 three did not 
provide sample size calculations22 33 41 and four did not 
provide intra-cluster correlation values.22 23 31 41

Outcomes reported
Thirty-seven studies reported the proportion of 
patients prescribed recommended medications 
(ie, ACEI/ARBs, β-blockers, MRAs); 30 studies 
reported prescription of indicated medications 
at any dose,22 24–26 28 29 33–40 42 44–50 52–54 57–59 and 12 
reported prescriptions of medications at target 
doses.26 31 33 39 41 43–45 47 48 51 56 Other studies reported: patient 
self-care education prior to discharge (n=9)23 27 38 42 46 54 55 57 59; 
referrals for ICD/CRT (n=2)30 55; and LVEF assessments 
(n=11).27 33 34 38 46 47 49 53 54 57 58 In addition to these 
primary outcomes, 11 studies reported clinical outcomes 
such as mortality, hospitalisation and readmission 

rates.26 32 39 40 42 44–46 49 51 55 I2 calculations produced a 
value greater than 80% for most categories of inter-
ventions, precluding the possibility of a meta-analysis. 
Therefore, the studies were synthesised narratively.

effectiveness of implementation interventions
A summary of study outcomes is presented in table 3. 
A majority of studies (n=32, 84%) reported significant 
improvements in at least one primary outcome.

Prescription of indicated medications
Reminders, clinical pathways, changes in medical 
records systems and multifaceted interventions were 
commonly associated with an increase in guideline-rec-
ommended prescriptions. In four studies that reported 
prescriptions of more than one indicated medication, 
significant improvements were observed in the prescrip-
tion of β-blockers and MRAs, but not in the prescrip-
tion of ACEIs. In these studies, the prescription rates 
at baseline for ACEIs were substantially higher than 
those of β-blockers or MRAs, ranging from 78.0% to 
86.3%.28 34 36 48

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of study selection. HF, 
heart failure.
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Reminders
Two of four studies on reminders within electronic 
medical records (EMR) reported a significant increase in 
the per cent of patients prescribed an indicated medica-
tion.28 29 One study in which reminders were unsuccessful 
had suboptimal intervention fidelity; stratification by 
actual use of the reminder system revealed a significant 
improvement in prescription rates.27

Clinical pathways
Four of five studies on clinical pathways reported a signif-
icant increase in the per cent of patients prescribed an 
indicated medication.47–50 The single study that reported 
no significant change was an RCT in a remote commu-
nity hospital, in contrast with the urban and/or teaching 
hospital settings of other clinical pathway studies.

Medical records systems
All four studies evaluating changes to EMRs reported 
significant increases in the per cent of patients prescribed 
an indicated medication.35–38 In each of these interven-
tions, existing EMRs were enhanced by addressing identi-
fied limitations (table 3).

Combination interventions
Two studies evaluated combinations of provider-level 
interventions. A combination of education with audit 
and feedback did not significantly increase the per cent 
of patients prescribed an indicated medication,33 while 
a combination of education, reminders, and audit and 
feedback did.34

Four studies combined implementation interventions 
across different levels of the EPOC taxonomy.55–59 Two 
studies combined clinical pathways with audit and feed-
back; one reported a significant increase in the per cent 
of patients prescribed an indicated medication.55 Another 
study that combined a computerised order set, reminders, 
audit and feedback, financial incentives and provider 
educational meetings also reported a significant increase 
in the per cent prescribed an indicated medication.57 
Finally, an intervention that fostered hospital-community 
integration using a combination of reminders, education 
for providers, audit and feedback, discharge summaries 
and patient follow-up by pharmacists58 reported a signif-
icant increase in β-blocker prescriptions in-hospital, and 
in all medications 6 months after discharge.

Prescription of target dose medications
Clinical multidisciplinary team interventions were consis-
tently successful in increasing prescription of target dose 
medications, with five of six studies reporting significant 
improvements for this outcome.26 39 43–45 The five successful 
clinical multidisciplinary team interventions—including 
three RCTs26 39 44—involved nurses or pharmacists initi-
ating or titrating medications according to a protocol. 
Among these studies, the absolute increase in proportion 
of patients prescribed target dose ACEIs ranged from 
10% to 25.1%.39 43–45 The absolute increase in proportion 
of patients prescribed target dose β-blockers ranged from 

23.9% to 43%.26 44 45 In contrast, an unsuccessful interven-
tion tasked pharmacists with improving prescribing prac-
tices, without clearly defining the mechanism to do so.41

One of two studies47 48 evaluating clinical pathways 
reported a significant increase (from 6% to 13%) in 
prescription of target dose β-blockers.48 Of the two studies 
evaluating multifaceted interventions, an intervention 
combining education with audit and feedback reported 
a significant improvement (from 44% to 72%) in the 
prescription of target dose ACEIs,33 while a comprehen-
sive intervention combining education, reminders, audit 
and feedback and clinical pathways did not report signif-
icant improvements.56 In the successful multifaceted 
intervention, feedback was focused strictly on medication 
dosing for individual patients.33

A study evaluating a continuity of care intervention, 
including the provision of instructions for medication 
titration to the outpatient general practitioner, reported 
a significant improvement (from 38% to 51%) in the 
prescription of target dose β-blockers within 6 months of 
discharge.51

Provision of patient self-care education
Only nine studies reported on the provision of self-care 
education to patients. Three multifaceted intervention 
studies reported this outcome measure, with a signifi-
cant improvement in each case.55 57 59 Provision of patient 
education also increased with a reminder system,27 a 
clinical multidisciplinary team42 and a clinical pathway.46 
In contrast, interventions that did not produce signif-
icant improvements included audit and feedback23 and 
changes to medical records systems.38 One study, on 
financial incentives, did not report statistical significance.

LVEF assessment
Eleven studies reported the per cent of patients who 
received an LVEF assessment. All three clinical pathway 
studies, including an RCT, reported significant improve-
ments in this outcome.46 47 49 Of the two studies evaluating 
institutional financial incentives,53 54 only one reported 
significant improvements.53 Only one of three studies34 57 58 
evaluating multifaceted interventions that included audit 
and feedback as well as reminders reported significant 
increases in LVEF assessment.34 Education,32 reminders27 
and changes in medical records systems38 did not signifi-
cantly increase LVEF assessment

ICD/CRT referral
Only two studies measured the per cent of indicated 
patients who received an ICD/CRT referral. These studies 
evaluated a reminder intervention,30 and a multifaceted 
intervention combining reminders, clinical pathways, 
education, and audit and feedback,55 respectively, with 
significant improvements reported in each case.

evidence from rCts
Very few RCTs were available for most intervention types; 
none were available for medical records system changes 
or financial incentives. Five RCTs evaluated the effect 
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of clinical multidisciplinary teams on overall prescrip-
tion rates26 39 40 44 and target dose prescriptions.26 39 41 44 
Among these, two of four reported significant improve-
ment in overall prescription rates,26 44 and three of 
four reported significant improvements in target dose 
prescriptions.26 39 44 Two RCTs evaluated audit and feed-
back interventions,22 23 with no significant improvements 
in the reported outcomes. An RCT evaluating educa-
tion31 reported significant improvements for all outcomes 
measured, while an RCT assessing reminders26 reported 
no significant improvements. The RCT evaluating a clin-
ical pathway46 significantly increased patient self-care 
education,46 and the RCT assessing a multifaceted inter-
vention significantly increased the prescription of some 
target dose medications.33

Clinical outcomes
While five of the six studies reporting all-cause mortality 
successfully improved process outcomes, only two 
reported a significant decrease in mortality: an RCT 
evaluating a clinical pathway46 and a before-after study 
assessing a multifaceted transitional care intervention.58

While all six studies reporting all-cause hospi-
talisation or readmission rates improved process 
outcomes,32 39 42 46–48 significant improvements in the 
clinical outcomes were only reported in two: a multi-
disciplinary team study42 and a clinical pathway study.48 
Both studies used a before-after design with medium 
risk of bias. There was no improvement in two studies 
assessing clinical pathways,46 47 one assessing multidis-
ciplinary interventions,39 and one assessing an educa-
tional intervention.32

While three of four studies reporting HF-related 
hospitalisations or readmissions14 34 improved process 
outcomes, none reported significant improvements in 
the HF-related clinical outcomes.

Process of implementation
Six studies reported provision of preliminary training, 
education and resources to introduce clinicians to the 
implementation intervention and encourage utilisation; 
in each case, interventions were effective in improving at 
least one process outcome (table 3).23 27 40 47 48 Nine studies 
assessed barriers to guideline implementation at baseline 
and adapted the interventions accordingly.18 30 33 37 42 46 51 57 
This was associated with implementation success for all 
interventions, with the exception of audit and feedback.46 
Seven studies used an iterative process, where the 
programme was regularly updated on the basis of institu-
tional requirements and user feedback.28 34 36 40 51 56 59 An 
iterative intervention development process was associated 
with implementation success across the range of interven-
tions in which it was reported.

Contextual factors
Online supplementary appendix 4 presents the contex-
tual factors influencing implementation interventions 
among the included studies.  

Inner setting
Five interventions that improved at least one process 
outcome reported leadership support from either the 
department or hospital level.28 34 41 56 57

Outer setting
In nine US studies,28–30 36–38 42 56 59 there were pre-existing 
initiatives by the Centers for Medicare and Medicaid 
Services or The Joint Commission, including financial 
reimbursements or accreditation on the basis of HF read-
mission rates, and public reporting of quality of care 
data. These contextual factors encouraged organisations 
to implement interventions to improve guideline adher-
ence. This is in contrast to the lack of success observed 
when financial interventions were used as the implemen-
tation intervention itself.

dIsCussIon
In this systematic review, we assessed the effectiveness of 
implementation interventions aimed at improving physi-
cian adherence to class I HF guideline recommendations. 
We synthesised our findings narratively as the variation 
in study design, intervention and outcomes across studies 
precluded meta-analysis.

We found that a majority (84%) of the 38 studies 
reported significant improvements in at least one process 
outcome. A process outcome commonly reported across 
studies and interventions was the proportion of patients 
prescribed an indicated medication: 12 studies reported 
on the prescription of ACEIs,22 27 29 37 38 42 46 49 50 53 54 57 two 
on the prescription of β-blockers,26 47 12 on the prescrip-
tion of ACEIs and β-blockers,24 32–35 39 40 45 48 52 58 and 
four on the prescription of ACEIs, β-blockers and 
MRAs.25 28 44 55 Electronic medical system interventions 
were associated with significant improvements in the 
prescription of at least one medication in 100% of studies 
(4/4 studies),35 37 38 60 followed by clinical pathways 
(80%, 4/5 studies),47–50 multifaceted interventions 
(66%, 4/6 studies)34 55 57 58 and reminders (50%, 2/4 
studies).28 29 Very few studies on education or audit and 
feedback reported this outcome, making direct compar-
isons with other interventions challenging. However, on 
the whole, the results across a number of studies suggest 
that educational seminars30 and audit and feedback20 21 
are minimally effective in isolation. Audit and feedback 
appears to be an important component of multifaceted 
interventions, however,34 55 57 58 and it is possible that 
factors such as the type of feedback and cointerventions 
to address gaps in care can influence its effectiveness.61

Results from RCTs reinforced overall findings that 
clinical multidisciplinary teams, with clear predefined 
responsibilities, seem to be especially effective in titrating 
patients to their target dose.26 39–41 44 These findings are 
important; despite evidence of dose-related improve-
ments in hospitalisation and mortality, only a small 
proportion of patients with HF receive an appropriate 
dose of evidence-informed medications.62–64 A study 
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using registry data from 21 European and Mediterranean 
countries from 2011 to 2013 found that while ACEIs, 
β-blockers and MRAs were used in 92.2%, 92.7% and 
67.0% of patients, respectively, only 30% of these patients 
received medications at the target dosage.65

In general, improvements in process outcomes as a 
result of implementation interventions were rarely accom-
panied by improvements in clinical outcomes. In some 
studies, the gap between process and clinical outcomes 
may be attributed to insufficient statistical power to detect 
improvements in clinical outcomes.13 25 33 The gap may 
also be explained by study designs that did not account 
for background trends or adjust for confounding vari-
ables. Finally, HF clinical outcomes are multifactorial, 
and depend on the prescription of appropriate medi-
cations, the patient’s adherence to these medications, 
and follow-up care.32 The studies that showed a trend 
towards reduction in HF-related readmissions, although 
not significant, are those that addressed more than one 
of these factors.40 42

The context in which an implementation interven-
tion is applied can influence its success.61 66 The limited 
contextual details available in the included studies made it 
difficult to identify facilitators of implementation efforts. 
In general, support of organisation leaders, and external 
policies and incentives for guideline adherence seemed 
to be associated with guideline uptake. These findings 
are consistent with results from a 2011 study that used 
iterative, formal discussions with leaders in patient safety 
and healthcare systems to identify leadership involvement 
and external factors (eg, financial or performance incen-
tives or patient safety regulations) as context domains 
important to quality improvement initiatives.67

Consistent with existing literature,61 68 our results did 
not demonstrate a clear relationship between the number 
of intervention components and intervention success. 
An extensive review by Grimshaw et al concluded that 
while multifaceted interventions are not inherently more 
effective than single interventions, they may be more 
effective when built on a comprehensive assessment of 
barriers.60 69 70 Among the studies on multifaceted inter-
ventions in our review, the four studies that reported 
significant improvements in medication prescription 
rates carefully considered barriers at baseline and sought 
user feedback throughout the intervention development 
process.34 55–58

Our results are concordant with recently published find-
ings from the American Heart Association’s comprehen-
sive Get With The Guidelines-HF programme, which used 
a combination of educational approaches, multidisci-
plinary teams and public hospital performance reporting 
to improve care.71 The intervention was carefully adapted 
and introduced at each hospital site through collabora-
tive discussions of barriers and solutions, and iterative 
plan-do-study-act cycles prior to the intervention phase.72

There were a number of limitations to our review. First, 
the variation in interventions, settings, study designs and 
outcome measures precluded meta-analyses, and in turn, 

our ability to draw substantive conclusions regarding 
specific implementation strategies and their comparative 
effectiveness. We chose to use a ‘vote counting’ approach 
to synthesis. While this method is useful in presenting an 
initial description of the trends found across studies, it is 
limited by the fact that it assigns equal weight to studies of 
varying sample sizes, effect sizes and significance levels.73

Another limitation was the methodological quality of 
the primary studies. Most studies used observational and 
quasi-experimental study designs. Quasi-experimental 
and observational designs possess some inherent risks of 
bias. In uncontrolled before-after studies, which formed 
the majority of studies in this review, temporal trends or 
sudden changes make it difficult to attribute the observed 
effects to the intervention alone. A time series design 
increases confidence with which the observed effect can 
be attributed to the intervention; however, it does not 
protect against simultaneous events that may influence 
the intervention effect. Controlled before-after studies 
can protect against these effects, but cannot match 
groups on the basis of unknown confounders. We found 
that most quasi-experimental and observational studies 
possessed at least a medium risk of bias. Though almost 
all included RCTs demonstrated low risk of bias, they 
were largely applied in the evaluation of multidisciplinary 
team interventions, and less so to the evaluation of other 
implementation interventions.

A minority of studies in this review (10 of 35 studies) 
were RCTs, considered the gold standard in establishing 
a causal link between an intervention and its outcome. 
Indeed, RCTs are an uncommonly used methodology in 
implementation studies. In a recent systematic review of 
implementation interventions for the management of 
intensive care unit delirium, only one of the 21 studies was 
an RCT, 16 were before-after studies and the remaining 
were cohort studies.74 In another review on implementa-
tion interventions to improve the use of pain management 
assessments for hospitalised patients, only three of the 23 
studies were controlled clinical trials, and the remaining 
20 were uncontrolled before-after or time series studies.75 
While randomised trials are robust in methodology, they 
pose a number of logistical challenges that may make 
them suboptimal for implementation research; they are 
expensive and time consuming, often requiring years 
to complete.76 Changes in healthcare delivery are often 
implemented under internal and external pressures that 
seek to resolve an institutional problem in the shortest 
time possible. Under such circumstances, quasi-experi-
mental designs are often felt to be most feasible.76 77 A 
solution may be found in pragmatic clinical trials—such 
as the stepped wedge cluster RCT—which can offer the 
methodological benefits of randomisation while being 
sensitive to the challenges of implementation research.78

Another limitation was that many studies failed to 
provide adequate details on the intervention, context, 
barriers, facilitators or fidelity to the intervention. A 
review by Proctor et al explores the reporting challenges 
in implementation research in significant detail. It offers 
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a theoretical discussion of principles for naming, defining 
and specifying implementation interventions.79

suggestions for future studies
We identify a number of ways in which future research on 
the effectiveness of implementation interventions may be 
strengthened. First, there is a need for implementation 
interventions to be evaluated using more robust study 
designs that also account for the pragmatic challenges 
of implementation research. Furthermore, reporting of 
studies should adhere to standardised guidelines in order 
to better facilitate comparison between interventions. An 
example of reporting guidelines is the Quality Improve-
ment Minimum Quality Criteria Set, which spans the 
spectrum of intervention characteristics and contextual 
factors.80 Implementation research in HF may also benefit 
from more careful consideration of the contextual factors 
that influence implementation success. Finally, in addi-
tion to examining process outcomes, the direct impact 
of implementation interventions on clinical outcomes 
should be examined more consistently.

ConClusIons
In this review, the heterogeneity of interventions, study 
designs and outcomes limited our ability to draw substan-
tive conclusions regarding the comparative effectiveness 
of implementation interventions. Trends observed across 
the included studies suggest that effective implementa-
tion interventions include EMR systems, clinical multi-
disciplinary teams, clinical pathways and multifaceted 
interventions that include audit and feedback. There is a 
need for higher quality research to assess the effectiveness 
of implementation interventions on HF care processes 
and on clinical outcomes, and for the use of standardised 
reporting guidelines. Future work in the area should also 
include a closer examination of the organisational and 
external implementation context in order to better facil-
itate targeted application of implementation strategies.
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