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SCENE SETTING

• Increased policy focus on ensuring/accelerating ‘translation’ (ie. 

implementation) of proven interventions into routine clinical practice

• Evidence that this is not occurring, or occurring too slowly 

• Evidence that traditional strategies of practice change/quality 

improvement (eg. guidelines, training):

– have limited/no effect on clinician implementation of proven 

interventions into clinical care

– fail to adequately address barriers to changing clinician care delivery 

behaviours



SCENE SETTING

• Implementation Science ‘…. the [scientific] study of 

[behavioural] methods and strategies to promote [clinician] 

uptake and integration of interventions that have proven 

effectiveness, into routine clinical practice…’

• 2018 HPREP

– Duff and Wolfenden: ‘Implementation Science’

– Implementation Science is a diverse area of scientific 

endeavour



Objective Description Example methods

Describe/ 

Explore

Describe/ explore an idea or 

phenomenon to make hypotheses or 

improve understanding.

Qualitative Methods; Surveys; Network 

Analysis; Mixed Methods.

Develop

Create a ‘knowledge tool’ that 

synthesises best evidence into a usable 

product. 

Design Methods (Design Thinking); 

Delphi; Co-design Methods; Quality 

Improvement 

Act
Implement best available evidence using 

local practice knowledge.

Action Research; Knowledge 

Translation; Quality Improvement .

Test
Test whether an intervention produces 

an expected practice change outcome.

Experimental (C-RCT, Stepped Wedge); 

and Quasi Experimental (ITS, Before-

and-After).

Explain

Develop a theory to explain the 

relationship between concepts and/or 

events. 

Qualitative Methods; Realist Evaluation;

Experimental (SMART RCT); Hybrid 

Trials.
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SCENE SETTING

• Implementation Trials

– Provide evidence of the effect of intervention strategies on 

clinician uptake of evidence-based practice, and quality of 

health care 

– Increasing researcher and funder interest given increasing 

focus on insufficient translation of evidence into clinical 

practice 



SCENE SETTING

• Implementation Trials

– Differ in a number of design/methods respects relative to ‘therapeutic’ 

trials

– Have been criticised due to inconsistent/lack of scientific rigour in  

designs, methods, outcomes, inconsistent terminology, poor reporting, 

limited use of theory

– Rapid development of theories, methods, measures and reporting 

standards

– Lack of awareness/understanding of relevant methods by researchers



SCENE SETTING

• Purpose of this presentation

– ‘How to…’ conduct an implementation trail
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Terminology

Terms Definitions

Implementation 
science

is commonly defined as the study of methods and strategies to promote the uptake and 
integration of interventions that have proven effective into routine practice or policy, with the 
aim of improving  health.

Implementation 
strategies

Methods or techniques used to enhance the adoption, implementation, and sustainability of a 
clinical program or practice 

Implementation 
outcomes

The effects of deliberate and purposive actions to implement new treatments, practices, and 
services.

Implementation 
trial

Tests the effects of implementation strategies on implementation outcomes



How do implementation trials differ from 
conventional clinical trials?

IMPLEMENTATION TRIALS

Efficacy of the intervention is known

Effectiveness of implementation strategy is not known

Assesses impact of implementation strategies e.g
◦ audit and feedback, training, reminders

Outcomes e.g.,
◦ Quality of health care

◦ Use of clinical practice guidelines

◦ etc

CONVENTIONAL CLINICAL TRIALS

Efficacy of the intervention is not known

Assesses impact of intervention e.g.,
◦ A therapy, surgical procedure, medication, public 

health program

Outcomes e.g.,
◦ Patient measures

◦ Disease measures

◦ etc



How do implementation trials differ from 
conventional clinical trials?

Conventional clinical trials
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How do implementation trials differ from 
conventional clinical trials?

Implementation trials



When is an implementation trial warranted?



Recommendations for conducting a 
implementation RCT
An international group of experts in 
implementation science was assembled from 
the UK, Canada, the US and Australia

Synthesis of seminal methods and 
implementation texts

Guide to be applicable to diverse disciplines 
including medicine, allied health, mental health 
and public health

Focus on issues most relevant (unique) to 
implementation trials – assumes knowledge of 
existing recommendations for rigorous RCTs

Follows paper chronologically



Ethics
Multi-level, naturalistic nature of implementation trials can complicate ethical considerations.

Is a trial necessary
◦ Equipoise (genuine uncertainty regarding therapeutic benefits of the trial arms

Who is consent required from
◦ Patient?

◦ Provider / clinician?

◦ Health administrators / managers (gate keepers)? 

The Ottawa Statement on the ethical design and conduct of cluster randomised trials addresses 
many of the issues often encountered by implementation trials 

Weijer, et al. (2012). The Ottawa statement on the ethical design and conduct of cluster randomized trials. PLoS medicine, 9(11), e1001346.



Statement of trial aim

Primary aim:
◦ Seek to assess the effects of an implementation strategy on the implementation 

outcome of greatest importance

Secondary aims:
◦ Seek to assess the effects of other implementation strategies considered important

Hypotheses should be:
◦ Testable research questions specifying magnitude of effect of implementation strategy 

on each primary trial outcome

◦ Superiority trial vs equivalence trial vs non inferiority trial



Statement of trial aim

Aims - a precise statement of which includes information about the population, implementation 
strategy, comparison and outcome under investigation

Standards for reporting implementation studies (STaRI) guidelines  recommend distinguishing clearly 
between the aims of the implementation strategy and the therapeutic intent of the intervention 
that is being implemented

For example “The aim of the study was to assess the effectiveness of audit and feedback 
(implementation strategy), relative to usual care (comparison) in improving clinician provision of 
nicotine replacement therapy (implementation outcome) to inpatients of a cardiac ward 
(population).



Effectiveness-Implementation hybrid 
designs
Have a dual focus on:

◦ The clinical effectiveness of the intervention

◦ The effect of the implementation strategy on an implementation outcomes.

Represent a way of 
◦ Confirming trial effects on patient level outcomes

◦ Harvesting information to support implementation across trials at various translation stages

For example “The aim of the study was to assess the effectiveness of audit and feedback (implementation 
strategy), relative to usual care (comparison) in improving clinician provision of nicotine replacement therapy 
(implementation outcome) to inpatients of a cardiac ward (population) to support smoking cessation 
(therapeutic intent of the intervention).

Nathan, 2019: “The aim of the trial was to assess the effectiveness of a multi-strategic intervention to increase 
implementation of a state-wide healthy canteen policy. The impact of the intervention on the energy, total fat, 
and sodium of children’s canteen purchases and on schools’ canteen revenue was also assessed.”



Effectiveness-implementation hybrid 
designs: characteristics

Type 1 Type 2 Type 3

Research aims Primary: To assess the effectiveness of a clinical 
or public health intervention on individual 
patient or population health outcomes
Secondary: To describe characteristics of the 
intervention, implementation strategy or 
broader implementation context to inform 
future implementation efforts

Co-Primary :
i) To assess the effectiveness of a clinical 
or public health interventions on 
individual patient or population health 
outcomes; and, 
ii) to assess the effects  of a strategy to 
implement a clinical or public health 
intervention on implementation 
outcomes.

Primary: to assess the effects of a 
strategy to implement a clinical or 
public health intervention on 
implementation outcomes.
Secondary: To describe individual 
or population health outcomes 
associated with implementation of 
an intervention. 

Sample Primary: individual patients or community 
members 
Secondary: clinicians, policy makers or service 
providers responsible for implementation or 
delivery of the intervention; and/or patients or 
community members that have been exposed to 
the intervention. 

Both individual patients or community 
members; and clinicians, policy makers or 
service providers responsible for 
implementation

Primary: clinicians, policy makers or 
service providers responsible for 
implementation or delivery of the 
intervention
Secondary: individual patients or 
community members



Effectiveness-implementation hybrid 
designs: characteristics

Type 1 Type 2 Type 3
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AN IMPLEMENTATION TRIAL
Secondary: To describe characteristics of the 
intervention, implementation strategy or 
broader implementation context to inform 
future implementation efforts

Co-Primary :
i) To assess the effectiveness of a clinical 
or public health interventions on 
individual patient or population health 
outcomes; and, 
ii) to assess the effects  of a strategy to 
implement a clinical or public health 
intervention on implementation 
outcomes.

Primary: to assess the effects of a 
strategy to implement a clinical or 
public health intervention on 
implementation outcomes.
Secondary: To describe individual 
or population health outcomes 
associated with implementation of 
an intervention. 

Sample Primary: individual patients or community 
members 
Secondary: clinicians, policy makers or service 
providers responsible for implementation or 
delivery of the intervention; and/or patients or 
community members that have been exposed to 
the intervention. 

Both individual patients or community 
members; and clinicians, policy makers or 
service providers responsible for 
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Primary: clinicians, policy makers or 
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implementation or delivery of the 
intervention
Secondary: individual patients or 
community members
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“The aim of the trial was to assess the 
effectiveness of a multi-strategic intervention to 
increase implementation of a state-wide healthy 
canteen policy. The impact of the intervention on 
the energy, total fat, and sodium of children’s 
canteen purchases and on schools’ canteen 
revenue was also assessed.”



Sampling, recruitment 
and retention strategies



Strategies to improve trial participation 
or reduce participant attrition

Implementation trials often require participation at multiple levels
◦ Participating organisation

◦ Staff (e.g., clinicians or school teachers)

◦ Patients

Samples should be naturalistic, emphasise external validity.

Motivations and capacity are different for
◦ Managers of these organisations vs patients

Engage potential trial organisational ‘sites’ through co-production processes



Selecting 
research design



Considerations of RCTs for assessing the 
effects of implementation interventions

Description Strengths Limitations Considerations
Trials using random assignment

RCT

Units (e.g. hospitals or patients) 
are randomly assigned to receive a 
treatment (implementation 
strategy) or an alternative 
condition (e.g. usual practice or 
control). 
Measurement of outcomes is 
undertaken on the same unit that 
is randomised

 An efficient trial design
 Protects against most threats 

to internal validity: ambiguous 
temporal precedence, 
selection, history, maturation, 
testing, instrumentation, 
regression to the mean.” 
(Mercer et al., 2007)

 Decreases selection bias and 
minimises confounding due to 
unequal distribution in a 
chosen population

 May have low external validity. 
(Mercer et al., 2007) 
(Mazzucca et al., 2018)

 Time consuming and 
expensive (Eccles et al., 2003)

 Risk of contamination between 
individuals randomized to one 
condition to the comparison 
condition when randomised
from the same group (Crespi, 
2016).

 Acceptability and ethical issues 
that can arise when individuals 
in the same group are treated 
differently (Crespi, 2016).

 Most appropriate when there 
is low risk of contamination of 
implementation strategies or 
their effects on the 
comparison group and where 
external, random allocation is 
ethically justifiable and 
acceptable to stakeholders 
(Brown et al., 2017)



Considerations of RCTs for assessing the 
effects of implementation interventions

Description Strengths Limitations Considerations

Trials using random assignment

Cluster RCT

Units (e.g. hospitals) representing 
groups (e.g. patients) are randomly 
assigned to receive a treatment 
(implementation strategy) or an 
alternative condition (e.g. usual 
practice or control). 
Measurement of outcomes is 
undertaken on group members 
(e.g. patients) 

 Can reduce the risk of 
implementation strategy 
contamination.

 With large number of clusters 
the design provides a robust 
assessment of intervention 
effects

 Can be some logistical and cost 
efficiencies of undertaking the 
trial at a group level (Crespi, 
2016)

 With small numbers of clusters 
there is an increased 
probability of non-equivalence 
of groups which may confound 
effect estimates

 Logistically challenging, time 
consuming and expensive 
(Eccles et al., 2003)

 Not as statistically efficient as 
an individual RCT. Sample sizes 
for cluster RCTs need to be 
inflated to adjust for 
clustering.” (Grimshaw
Chapter)

 As individuals are consented 
after randomization in cluster 
RCTs, there is the potential for 
selection bias.

 Most appropriate when 
contamination is likely from 
individual allocation, and when 
there is sufficient number of 
clusters (e.g hospitals) for 
allocation – as a rule of thumb 
10 units per arm.



Considerations of RCTs for assessing the 
effects of implementation interventions

Description Strengths Limitations Considerations
Trials using random assignment

Stepped wedge RCT

Following a baseline period 
(comparison phase), an 
implementation strategy is 
sequentially provided to 
clusters. The order in which 
the different cluster are 
assigned to receive the 
implementation strategy is 
randomised. Over time all 
units will have received 
implementation support 
(Brown & Lilford, 2006). 
Measurement of outcomes is 
undertaken on the same unit 
that is randomised

 Can reduce the risk of 
implementation strategy 
contamination.

 Each cluster serves as its own 
control (within-cluster) and can 
be compared with the 
performance of other sites 
(between-cluster). (Landsverk
et al., 2017)

 Is consistent with processes of 
rolling out new innovations in 
health service which may 
improve feasibility and 
acceptability of the design to 
stakeholders (Shah et al., 2015).

 Is likely to require substantially longer 
trial duration than  RCT or CRCT designs 
as implementation strategy is delivered 
sequentially (Brown & Lilford, 2006).

 Logistically challenging, time consuming 
and expensive (Shah et al., 2015)

 Repeated measurement of outcomes at 
each interval can be prohibitive unless 
routinely collected data is available.

 Methodological complexities to power 
calculations and analyses. (Shah et al., 
2015) (Hussey & Hughes, 2007)

 May not be suitable for testing 
implementation strategies where effects 
are not expected for some time (until 
more than one time interval after the 
intervention is introduced) (Hussey & 
Hughes, 2007) 

 Most appropriate for 
evaluating strategies to 
implement a proven 
evidence based 
intervention, (i.e., in cases 
where there is a lack of true 
collective equipoise about 
the merits of the 
intervention) (Hussey & 
Hughes, 2007), where it 
may be unethical withhold 
intervention, where there is 
a limited number of 
clusters, where routinely 
collected data is available 
for outcome assessment, 
and where staged delivery 
of implementation support 
is preferable. 



“The study employed a randomised trial design. 
Primary schools (those catering for children aged 
5–12 years) in the Hunter region of NSW, 
Australia, with a canteen were randomised to 
receive a 12–14-month, multi-strategic 
implementation intervention or to a no 
intervention control group.”



Selecting 
theories & frameworks



Using theory and frameworks
Implementation trials should include an explicit 
programme theory that details the rationale and 
assumptions about the mechanisms linking 
implementation strategy (and intervention), processes 
and inputs to trial outcomes. 

◦ Informal theory - understandings of the problem and its 
determinants through experience/ tacit knowledge. 

◦ Formal behavioural or implementation theories or 
frameworks 

Program theory is the skeleton for trial evaluation



Theory / framework type Description Application 

Classic theories

(e.g theory of planned 
behaviour, Social cognitive 
theory, situated change 
theory

Originate from related disciplines (e.g
psychology) and help understand or 
explain individual, group or organisational 
behaviour. 

Classic and implementation theories describe precise 
mechanisms of behaviour change. 
One or more of these theories can be used to 
developed targeted implementation strategies and 
describe how change in the behaviour of those 
involved in an implementation process is anticipated to 
occur. 

Classical theories may be useful when an appropriate 
and empirically supported implementation theory, 
appropriate to the implementation problem and 
context is not available  

Implementation theories 

(e.g Implementation Climate, 
Normalization Process 
Theory).

Theories developed (or adapted classical 
theories) specifically to understand, 
explain and inform implementation. They 
describe provide precise mechanisms of 
change for one or more aspect of 
implementation. 

Determinants frameworks 

(e.g Consolidated Framework 
for Implementation Research, 
Theoretical Domains 
Framework)

Often developed through the 
consolidation of a range or theories, they 
aim to understand and explain factors that 
may influence (facilitate or impede) 
implementation

Do not describe mechanisms for change. However, 
determinants frameworks can help identify factors 
thought to be associated with implementation, and 
implementation strategies that can be employed to 
address these, for which programme theory can be 
developed.  



Case study using the TDF



Application of formal theory
Suggested steps for the development of a theory-informed implementation strategy (French
et al, 2012) 

◦ 1. Identify who (e.g individual/s or professional group/s) needs to do what differently in order for 
implementation to be improved.

◦ 2. Using informal and formal theory and frameworks, identify barriers and enablers that need to be 
addressed articulate a pathway of change for the targeted behaviour change to occur. A variety of 
research methods, including literature reviews and local qualitative and quantitative data collection 
should be used to support the development of the change pathway (programme theory). 

◦ 3. Select implementation strategies (behaviour change techniques, modes of delivery)  that may be 
effective, locally relevant, acceptable and feasible to overcome identified barriers and enhance 
facilitators to change. Selection of strategies could be based on matrices recommended by determinant 
frameworks, empirical evidence, and engagement with end-users. 

◦ 4. Decide how change in implementation can be robustly and feasible measured, including factors on 
the hypothesised casual pathway (mediators) and appropriate implementation outcomes. 



Step 1
• Who needs to do what, differently?

Step 2

• Using a theoretical framework, which barriers and enablers need to be 
addressed?

Step 3

• Which intervention components could overcome the modifiable barriers and 
enhance the enablers 

Step 4
• How can behaviour change be measured and understood? 

Designing the PACE (pilot) intervention



Literature 
Review

Step 2

• Using a theoretical framework, which barriers and enablers need to be addressed?

Barriers
1. Availability of time or equipment
2. Perceived priority of policy
3. Support from school executive
4. Skills of teachers to implement 

the policy

TDF Domains
1. Environmental context and 

resources
2. Goals
3. Social influences
4. Skills



Literature 
Review

TDF Domains
1. Environmental context and 

resources
2. Goals
3. Social influences
4. Skills

Additional TDF domains
4. Knowledge
5. Goals
6. Beliefs about consequences/ 

Social/professional role and identity
7. Memory attention 

Additional barriers
4. Knowledge of policy 
5. Personal attitude to policy
6. Concerns regarding other subjects
7. Remembering to do

Interviews 
and 

observation

Step 2

• Using a theoretical framework, which barriers and enablers need to be addressed?

Barriers
1. Availability of time or equipment
2. Perceived priority of policy
3. Support from school executive
4. Skills of teachers to implement 

the policy



Step 1
• Who needs to do what, differently?

Step 2

• Using a theoretical framework, which barriers and enablers need to be 
addressed?

Step 3

• Which implementation strategies could overcome the modifiable barriers 
and enhance the enablers 

Step 4
• How can behaviour change be measured and understood? 

Designing the PACE Pilot Trial intervention



Step 3

• Which implementation strategies could overcome the modifiable barriers and 
enhance the enablers 



Measures



Trial outcomes measures
Should be directly linked to the trials primary and 
secondary aims

Hybrid trial measures need to be included to assess 
implementation outcomes and clinical level health 
outcomes

Trial outcomes should:
◦ Have evidence of validity

◦ Be sufficiently sensitive for use in an RCT



Common measures in implementation trials

Terms Proctor et al.’s 8 implementation measures

Acceptability is the perception among implementation stakeholders that a given treatment, service, practice, or innovation is 
agreeable, palatable, or satisfactory. 

Adoption is defined as the intention, initial decision, or action to try or employ an innovation or evidence-based practice

Appropriateness is the perceived fit, relevance, or compatibility of the innovation or evidence based practice for a given practice 
setting, provider, or consumer; and/or perceived fit of the innovation to address a particular issue or problem

Costs is defined as the cost impact of an implementation effort. Implementation costs vary according to three 
components.

Feasibility is defined as the extent to which a new treatment, or an innovation, can be successfully used or carried out 
within a given agency or setting

Fidelity is defined as the degree to which an intervention was implemented as it was prescribed in the original protocol 
or as it was intended by the program developers

Penetration is defined as the integration of a practice within a service setting and its subsystems

Sustainability is defined as the extent to which a newly implemented treatment is maintained or institutionalized within a 
service setting’s ongoing, stable operations

Proctor et al. Outcomes for implementation research: conceptual distinctions, measurement challenges, and research agenda. Administration and Policy in Mental Health and Mental Health Services 
Research. 2011 Mar 1;38(2):65-76.



Statement of trial aim



Sample size calculation
Conducted prior to enrolment as part of study planning 
process

Sample size estimates are important to enrol the required 
number of participants to detect significant important 
effects

Sample size calculations should be performed on the 
primary implementation outcomes

◦ Potentially other health outcomes for hybrid trials

◦ Effect size for implementation outcome needs to be considered 
from a health system perspective (rather than biological 
individual participant level)



Reporting guidelines
Standards for reporting implementation studies (STaRI) guidelines 

CONSORT reporting guideline (and extension) specific to the RCT type

The Enhancing the Quality and Transparency of Health Research Network (Equator) houses a 
range of reporting guidelines





End of presentation



QUESTIONS



WHAT’S NEXT

Health Professionals Research Education Program: Session  4: 
TBC 11.00am – 5.00pm Aboriginal Research Friday 15 November 2019 
Host: John Hunter Hospital – 6067 Lecture Theatre
Alternative location: Gosford Hospital – Conference Centre and via Zoom 

http://www.newcastle.edu.au/research-and-innovation/resources/research-advantage


