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1. Background
1.1 Phase IV implementation studies
The Medical Research Council (MRC) provides a framework to help researchers, funders and other
decision makers make appropriate methodological decisions for designing, evaluating and
implementing complex interventions.1 Phase III trials, i.e. Randomised Controlled Trials (RCTs), are
the gold standard of research designs for assessing the efficacy/effectiveness of interventions. 2
RCTs are delivered under tightly controlled conditions, with carefully selected, highly motivated, fully
informed and consented participants, and follow rigid protocols to avoid the influence of
confounding variables and limit the impact of bias,3,4 though pragmatic trials and cluster randomised
trials may avoid or mitigate some of these issues. Phase IV studies which accommodate – or even
encourage - the diversity of patient, professional and healthcare contexts in order to inform
implementation in real-life settings are relatively uncommon.5 As well as assessing their
effectiveness at the population level,6 health care professionals need practical information about the
impact on time and resources, the training requirements and workplace implications of
implementing interventions into routine care.4,7
Phase IV studies aim to evaluate the implementation by healthcare services of research findings and,
more specifically, to translate interventions that have proven to be clinically- (and increasingly cost-)
effective in research settings into routine care. They compare the new procedure with the
existing/previous regime and explore whether it improves patient outcomes, quality of care, service
delivery and/or the health and social well-being of the population8 and determine the intervention’s
true population effect.9 We will use the definition described by the Journal of Implementation
Science which defines implementation research as:
‘The scientific study of methods to promote the systematic uptake of proven clinical
treatments, practices, organisational, and management interventions into routine practice,
and hence to improve health. In this context, it includes the study of influences on patient,
healthcare professional, and organisational behaviour in either healthcare or population
settings’.10
Effectiveness of an intervention is assessed in a heterogeneous, unselected population and real-life
clinical settings, and examines outcomes relevant to the patient, provider, social and healthcare
contexts.4,11 The focus is on external validity and generalisability where the effectiveness to the
population’s social and health well-being is assessed. Thus, they are useful study designs when
developing policy recommendations.8

1.2 The (poor) quality of reporting of implementation studies
The importance of developing standards for transparent and accurate reporting of implementation
studies has been recently highlighted.12,13 In addition, as part of the Practical systematic Review of
Self-Management Support for long-term conditions (PRISMS) study,5 we recently conducted a
systematic review of the evidence on routine implementation of self-management support
interventions in real-life populations with one or more exemplar long-term conditions. We
specifically wanted to identify Phase IV implementation studies in which there was a comparator
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group (including randomised/non-randomised allocation of groups/services, ‘before and after’,
interrupted time series, step wedge designs).
At different stages of the review we had significant challenges related to:


The inconsistent and diverse terminology. Echoing one study which identified 29 terms in
current used to describe studies which aimed to translate research evidence into action, 14
we found that the plethora of descriptors used for implementation studies made it difficult
to identify terms for our search strategy. After scrutinising the key words and titles of a
number of implementation-related papers, we included a range of terms including
‘effectiveness trials’, ‘routine clinical care’, ‘implement*’, ‘real-world’, ‘Phase IV’,
‘pragmatic’. This however, proved to be non-specific as these terms were used (seemingly
arbitrarily) for a wide range of study types. For example, Kemple et al.,15 described their
study as a ‘single-blinded RCT’ with no mention of the word ‘implementation’, though the
intervention was at a service level with no individual patient recruitment. In contrast, Carter
et al.,16 used the term ‘implementation’ to describe their RCT of a self-management
diabetes intervention in which patients were individually randomised. Sämann et al.,
however, used the word ‘implementation’ appropriately in their series of studies to
describe their evaluation of a diabetes teaching and training programme implemented in
routine practice.17-19 Finally, Homer et al.,20 used the terminology ‘quality improvement’
rather than ‘implementation’ and the abstract implies that patients were randomised
though the full-text is clear that randomisation was at service level.



Lack of clarity about whether recruitment was to the service (as would be expected in an
implementation study) or to the study (as is the norm in a RCT), often made it difficult to
determine whether the study was Phase IV even when reading the full text. For example,
Gruesser et al.,21 are clearly evaluating the implementation of an educational intervention
for people with hypertension, but even when reading the full text it is not clear how
patients were recruited to the programme and whether recruitment was conditional on
participating in research. Delaronde et al.,22 used a preference design within a managed
care organisation, so that clinically eligible patients could opt in or opt out. Those not
expressing a clear preference were randomised, though it is not clear how (or whether) the
research aspect of the evaluation were explained.



Poor reporting of implementation studies. Although study aims and objectives, description
of the main outcomes and the clinical intervention were often well – or at least adequately
– described, there were many areas where implementation information was missing or was
unclear. Examples included lack of details on training for professionals delivering the new
service,23-25 unclear descriptions (numbers and characteristics) of the whole population,26-28
and, within this population, of those eligible for the service,26,27 no/inadequate reporting of
data service uptake, numbers of withdrawals and possible reasons for withdrawal.19,25 Table
1 below provides a brief description of the number of studies failing to report the above
information in the PRISMS implementation systematic review.
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Table 1: Frequency of poor reporting in papers about Phase IV self-management support
interventions included in the PRISMS systematic review.5
Reporting standards
Uptake of the intervention is a key outcome

% of studies not
reporting this
60/62 = 96.8%

Some, and ideally the primary outcome,
should be at population level (normally using
routinely collected data)

54/61 = 88.5%

There must be a full description of the setting

42/61 = 68.8%

Report on eligible population characteristics
Report of training for professionals
Reasons for withdrawal
Report of whole population numbers
Number of withdrawals
Based explicitly on Phase III evidence and/or
guideline recommendations
Report of eligible population numbers
Eligibility is for the service, NOT the research

41/61 = 67.2%
38/61 = 62.3%
36/61 = 59%
29/61 = 47.5%
28/61 = 45.9%
24/61 = 39%

Practical information about how the
intervention was implemented, as well as a
description of the intervention

23/61 = 37.7%
19/61 = 31.15%

9/61 = 14.7%

Notes
Uptake was often calculated
by the reviewers for studies
reporting whole population
and participating population
63.9% reported routinely
collected data but not all
were at eligible population
level
Settings involved the
hospital, the community or
the clinics
Despite the majority
reporting eligibility criteria it
was unclear for many
studies whether participants
were recruited to the
service/programme or study
-

1.2.1 Lessons learned from implementation studies included in the PRISMS review


Routinely collected data, at a population level, is an important element to be reported when
conducting implementation studies. However, some authors questioned the reliability of
routinely collected data due to data-entry inconsistencies (incomplete, underestimated or
overestimated data reporting),22,24 highlighting the importance of improving procedures for
standardised recording of routine clinical data.29



Implementing complex interventions in routine care invariably requires (sometimes
substantial) changes to the organisation/service. The service context and any
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reconfiguration need to be reported and described in detail, both to enable readers to
assess applicability to their own practice, but also to assess the process by which an
intervention has an impact.30,31


Implementing a complex intervention into diverse settings means that aspects of the
intervention will be adapted to suit individual patients, providers, and service cultures, and
may (indeed probably should) evolve over time.32 Fidelity to core aspects of the
intervention, however, should be checked and this process of ‘normalisation’ (or not)
described.33



Journal editors are increasingly expecting authors to complete relevant reporting standard
checklists when submitting papers. The absence of a checklist for implementation studies
may well lead some authors to ‘shoe-horn’ their study into the CONSORT requirements for
reporting an RCT. This not only results in inappropriate requirements (e.g., individual
eligibility and recruitment to a trial) but also leads omission of important criteria for
reporting implementation studies (e.g., uptake of the intervention, outcomes from routine
clinical data). This is also potentially important for funding bodies and grant reviewers who
are considering applications for Phase IV studies.



The expectation is that Phase IV studies would build on Phase III evidence (and/or guideline
recommendations based on Phase III evidence) and that they would reflect on their findings
in this light, specifically compare and comment on effect size and any planned or unplanned
effects compared to the original evaluation.1 However, only a few studies explicitly did this
(e.g implementing a telephone asthma review service halved the effect of the Phase III
RCT34)

1.3 Existing EQUATOR reporting standards
Introduction of (for example) the CONSORT, COREQ and PRISMA checklists have standardised the
reporting of RCTs, qualitative studies and systematic reviews.35-37 Similarly, guidelines have been
developed for reporting observational studies38 quality improvement studies,39 and non-randomised
public health interventions.40 Our experience in the PRISMS systematic review has emphasised the
need similarly to improve the reporting of Phase IV implementation studies.
Table 2 below provides a brief summary of differences, similarities and overlaps between StaRI and
other checklists.
Table 2: Other checklists and their differences/similarities with StaRI
Guideline
STROBE – for reporting
observational studies and
more specifically cohort,
case-control and cross38
sectional studies.

Overlap with StaRI
Minimal: STROBE is
concerned with comparing
‘exposed’ with ‘notexposed’ at an individual
patient level. StaRI
implements in a
population/service and
uptake is an outcome.

Useful items for StaRI
Some generic reporting
standards will be relevant
(e.g., describing context,
describing eligibility,
defining outcomes)

Differences with StaRI
StaRI will need to extend
these generic standards to
describe impact on the
service and
reconfiguration, turnover in
the eligible population over
time, uptake of the new
service.
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Overlap with StaRI

Useful items for StaRI

Differences with StaRI

TREND - refers to nonrandomised trials relevant
to behavioral and public
40
health interventions.

Guideline

Some overlap as nonrandomised designs may be
used for implementation
studies. However, TREND
may be evaluating
previously untested Phase
III interventions (typically
at public health level)

Many of the descriptive
standards (Items 3 and 4)
may be useful and aspects
of reducing bias (item 8)
may be relevant.
Comparison of population
at baseline and follow up is
relevant.

CONSORT extension for
reporting pragmatic trials effectiveness of trial
interventions in routine
41
care.

Some overlap as the
CONSORT extension is also
concerned with routine
clinical care, but these may
be at Phase III level
whereas StaRI is at Phase
IV.

Many of the descriptive
items will be useful (Item 3
and 4) especially the
reporting of diversity in
how an intervention is
delivered in different
healthcare settings.

SQUIRE - a checklist
developed to improve the
completeness,
transparency and accuracy
of the reporting of
processes aiming to
address local problems or
improve ‘dysfunctional’
39
systems.

Some overlap as operating
at service level, but the
local cycle of auditing /
planning / implementing /
re-evaluating / reflexivity is
not a necessary component
of implementation studies.

Many of the descriptive
items will be useful
especially the description
of how the intervention
was embedded in the
service.

The Phase III experimental
basis of the intervention is
important to StaRI. The
emphasis on ‘noncompliance’ is not
appropriate (though
‘uptake’ is a key outcome).
The discussion should
consider the impact on the
service configuration.
At phase IV participant
eligibility is to the service
not trial. Randomisation (if
relevant) is at service level,
not patients). Key
outcomes are likely to
involve routine clinical data
and include service uptake
The pre-requisite for Phase
IV studies is Phase III
evidence rather than a local
problem/dysfunctional
service. Use of routine
clinical data is not
highlighted in SQUIRE but is
crucial to StaRI

Thus, whilst STROBE, SQUIRE, TREND and the extension of CONSORT for Pragmatic Trials have some
relevance, they are not wholly applicable to Phase IV implementation studies. We thus aim to
develop a checklist for quality standards when reporting a Phase IV implementation study which
researchers can use to improve completeness and transparency of their reporting, and editors can
apply to assess the quality of publications. In additional benefit reporting standards will raise the
profile of implementation research, potentially stimulate interest in the methodology and make it
easier to identify relevant papers to inform development of healthcare services.

1.3.1 Guidelines under development


CReDECI: To ensure high quality reporting of the development and evaluation of complex
intervention a set of criteria based on the recent update of the MRC framework has been
developed. However, this criteria list covers only the first three stages of the MRC
framework i.e. (1) development, (2) feasibility and piloting, (3) intervention and evaluation.42
The final Phase IV of the MRC framework will not covered by this checklist.



RECORD: The REporting of studies Conducted using Observational Routinely-collected Data
statement.43 This is an extension to the STROBE statement to ensure transparent methods
of reporting routine clinical data. It is likely that routinely collected data will be important in
reporting whole population data for Phase IV implementation study and some of the
standards of the RECORD checklist may be useful
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2. Aims and objectives
2.1.1 Aim
We aim to develop a guideline to improve the quality of reporting Phase IV implementation studies,
specifically those with a comparator group.

2.1.2 Objectives
1. To review the literature related to designing and reporting Phase IV implementation studies in
order to identify existing standards
2. To recruit an international expert panel and conduct a Delphi exercise to identify and prioritise
standards for reporting Phase IV implementation studies
3. To convene a consensus meeting to agree the items for the checklist and content of a guideline
for reporting Phase IV implementation studies

3. Methods
We will follow the methodology described in the guidelines for Developing Health Research
Reporting Guidelines.44

3.1 Review the literature related to designing and reporting Phase IV
implementation studies in order to identify existing standards
3.1.1 Existing guidance
In the context of reporting Phase IV implementation studies, we will undertake a literature review to
identify:


evaluations of current design and reporting practice



existing advice, guidance, frameworks, standards

We will search the MEDLINE database, using the guideline terms such as ‘standard*’, ‘guidance’;
‘framework’; ‘reporting guideline*’; (report* ADJ GOOD ADJ PRACTICE) AND study design such as
‘implementation’; ‘implementation science’; ‘Phase IV’; ‘Phase 4’; ‘real-life’; ‘routine clinical care’;
‘Real-world or ‘real world’ or routine or nationwide) adj1 (setting* or practice or context). We will
explore existing statement from existing EQUATOR guidance and undertake snowball searches from
their reference lists, and hand search the Journal of Implementation Science, Pragmatic and
Observational Research, Quality and Safety in Healthcare.
Identified studies will be scrutinised for potential standards for inclusion in the StaRI statement
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3.1.2 Quality of reporting in publications of Phase IV implementation studies
We have recently undertaken a systematic review of implementation studies in the context of
asthma self-management support (the PRISMS study) which highlighted many deficiencies. 5 For
example: inconsistent terminology, no explicit under-pinning phase III work or guideline
recommendations, no reporting of whole (eligible) population data, unclear whether
eligibility/recruitment is for the service (as opposed to the research), no outcomes reported at
population level (normally using routinely collected data), uptake of /retention in the intervention
not reported, representativeness of sub-groups in relation to the whole population not described,
poor description of the setting and how the intervention was implemented, fidelity to crucial
components of the intervention not assessed.
We will systematically identify these deficiencies from our PRISMS systematic review, and other
systematic reviews of implementation studies identified in our literature review and collate them as
possible standards for inclusion in a StaRI statement.

3.2 Recruit an international expert panel and conduct a Delphi exercise to
identify and prioritise standards for reporting Phase IV implementation
studies
3.2.1 Recruit an international expert panel
We will recruit an international expert panel (approx. n=30) to include representatives of:


International methodologists identified in the course of our literature review, specifically
including professionals involved with the MRC framework for the design and evaluation of
complex intervention 1 and EQUATOR.35



Journal editors from high impact general (e.g., BMJ, PLoS Med, Lancet) and methodology-specific
journals (e.g., J Implementation Science, Pragmatic Observational Res)



Funding bodies (National Institute for Health Research, Economic and Social Research Council,
Medical Research Council, Wellcome Trust; Federal Ministry of Education and Research,
(Germany); National Institutes of Health, (USA); National Health and Medical Research Council,
(Australia); Health Research Council (New Zealand); European Union, WHO; European Union 7th
Framework program. CORDIS (Community Research and Development Information Service);
Chief Scientist Office (Scotland).



We will also include charities who fund research (Asthma UK, Cancer Research UK, Diabetes UK,
Astma Fonds)



International researchers who have published high profile implementation research

We will e-mail potential members of the expert panel, inviting them to participate. The invitation
will include a description of the process, the anticipated timescale, and the estimated commitment.
We will invite participants to commit to either participation in the e-Delphi exercise, and/or the
workshop.
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3.2.2 Conduct a Delphi Exercise
Originating from the RAND Corporation in the 1950s,45 the Delphi method is a technique for reaching
consensus amongst an expert panel.46-51 The underlying concept is that an expert panel is recruited
who contribute ideas, and then rank suggestions in successive rounds until pre-defined consensus is
reached. The panellists work independently and their contributions are anonymous, but in each
round responses are influenced by summary feedback from previous rounds. As face-to-face
discussion is not required, the exercise can be administered by e-mail. The technique has been
widely used in a range of health care contexts including defining the components of an anaphylaxis
plan,52 identifying safety standards of GP computer systems,53 prioritising research needs within the
UK,54 and internationally.55
Crucial to the methodology is the commitment of the participants to complete all rounds of the
exercise so that the outcomes reflect the group consensus. This will be made clear in the invitation
and the process will be streamlined to reduce the burden on participants and timelines designed to
be sufficiently generous to allow busy colleagues to respond whilst being sufficiently tight to
maintain interest. We aim to recruit at least 30 participants to the consensus exercise which will be
conducted by e-mail. We will use Clinvivo systems to facilitate the e-Delphi process.
[www.clinvivo.com]
Open round
The first step is to ask open an open question and invite the expert panel to contribute ideas for
ranking in the subsequent rounds,46,49 We will ask participants to suggest at least six standards
which should be required in reporting Phase IV implementation trials. To aid deliberation and
collation of the responses we will suggest that responses should be considered under appropriate
headings (e.g., rationale and underpinning evidence for the study, description of setting,
recruitment, intervention, outcomes and data collection, presentation of results, and
interpretation), with an additional space for providing suggestions which do not fit into, or fit into
more than one category. The question, and categories for the responses, will be refined and piloted
to ensure optimal terminology and clarity.
Standards derived from the literature review will be provided as examples, but it will be emphasised
that these are only provided to assist clarity in the task and to prompt thinking. Participants will be
asked to indicate if any of the suggested standards are particularly important to them.
Responses will be collated and discussed by the research team and a checklist of possible standards
derived for scoring in Round 1.
Scoring round 1
Panel members will be asked individually to score each item on the checklist on a score of 1 to 9.
(least important to very important). There will be an opportunity at the end of the checklist to add
any further standards which respondents feel should be considered.
Participants will be asked to return their completed questionnaires within 2 weeks, with a reminder
being sent a few days before the deadline. For participants not returning their questionnaires 2
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weeks post-deadline a reminder email will be sent the day after the due day with a 7-day deadline.
Results will be collated and the median score and percentage of agreement calculated.
Scoring round 2
Participants who completed round 1 will be sent a round 2 checklist in which the median results
from the first scoring round will be listed alongside the participant’s own score. To aid clarity we will
consider grouping standards according to their ranking in Round 1 (e.g., ‘80% agreement with scores
7, 8 or 9’ or ‘80% agreement with scores 1, 2 or 3’). Participants will be invited to reconsider the
importance of the standards and confirm or revise their score in the light of the group opinions.
Participants will be asked to return their completed questionnaires within 2 weeks, with a reminder
being sent a few days before the deadline. For participants not returning their questionnaires 2
weeks post-deadline a reminder email will be sent the day after the due day with a 7-day deadline.
Results will be collated using Excel to calculate the median score and percentage of agreement.
Reaching agreement
Consensus is defined as 80% agreement for the priority score of 7, 8 or 9. We anticipate that two
scoring rounds will allow an acceptable degree of agreement on research priorities, but if not a final
third scoring round will be undertaken. This will follow the format of round 2, but omit items which
had 80% agreement with scores 1, 2 or 3.

3.3 Convene a consensus workshop to agree the items for the checklist and
content of a guideline for reporting Phase IV implementation studies
We will seek funding for an international consensus workshop at which we will discuss individual
items and agree the first draft of the StaRI checklist. The final list of items for discussion at the
consensus workshop will be decided by the study team based largely on the outcome of the Delphi
exercise, but also taking other published standards for implementation studies into account.44

3.3.1 Pre-meeting materials
Pre-meeting material will be sent to delegates which will include an overview of the background
information, the results of the Delphi exercise and the list of candidate items for the checklist.

3.3.2 The consensus meeting
We will select a convenient venue (ideally in connection with an international meeting to facilitate
travel) and convene a 2 day workshop. Consideration will be given to arranging videoconferencing
facilities to enable international delegates.
Participants
We will invite up to 20 participants to contribute to the workshop including methodologists,
experienced health service researchers, journal editors and representatives of funding bodies.
Agenda
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After the initial presentations the delegates will discuss the candidate items and reach a decision on
those that should be included (see table 3). The workshop discussions will be audio recorded with
consent.


Each item on the checklist will be discussed in the light of the e-Delphi prioritisation and any
relevant evidence, and discussed until consensus is reached on whether the standard should
be included (or not). In the event that agreement cannot be reached a vote may be taken.44



Discuss whether there is a need for a template flow diagram, and if so consider its contents
and create an initial draft



Discuss and plan the publications (StaRI statement, explanatory document), agree key tasks
and timelines.

Table 3. Tasks and outputs of the workshop
The workshop will begin with the presentation of the background literature, the results of the Delphi
process and an overview of the tasks
Task
Process
Output
Draft checklist Discuss the rationale for including each of the items
A first draft of the
using a combination personal experience and (where
checklist for reporting
available) empirical evidence to support (or not) the
implementation studies
importance of incorporating the item into the checklist
Draft flow
Discuss the development and content of a flow diagram Draft flow diagram
diagram
for reporting implementation studies.
Plans
Agree the on-going strategy for producing the checklist, Agreed strategy
publication and an explanatory paper,
Dissemination Agree publication plans, and other plans for
strategy
disseminating the guideline

3.4 Production of the StaRI statement and dissemination
3.4.1 Production of the reporting guideline statement
Based on the consensus workshop, the team of investigators (with co-opted expertise as
appropriate) will take the items selected by delegates and draft the checklist and statement to be
finalised in e-mail discussion with members of the consensus group.44

3.4.2 Dissemination
A publication strategy and a proactive approach to dissemination will be agreed at the consensus
workshop but will include a statement published in a high profile peer review journal, with a
checklist and (probably) a flow chart. In addition to the StaRI statement for publication,
consideration will be given to writing a comprehensive ‘Explanation and Elaboration’ document to
explain the rationale for the items in the checklist.44

12

3.5 Organisation
Dr Hilary Pinnock and Professor Steph Taylor (co-PIs) will supervise the project. Dr Eleni Epiphaniou
will undertake the literature search, setting up and piloting of the Delphi exercise (with
administrative support for running the three rounds of the Delphi) and organisation of the
consensus workshop. The team of investigators, with co-opted support as required from the Expert
Panel, will support the development of the Delphi questionnaire, the interpretation of data,
preliminary work for the consensus workshop and preparation of the final statement and supporting
documentation.

3.5.1 Timeline
Months

Tasks

July-September
2013

Register protocol with EQUATOR
Undertake literature review
Recruit members of the expert panel
Pilot the Delphi exercise

October 2013 –
March 2014

Delphi exercise: Open round, Scoring round 1, Scoring round 2 (+ third round
if necessary

May 2014

Consensus workshop

June – September
2014

Draft, circulate and finalise publications
Dissemination

3.5.2 Funding
The work for objectives 1 and 2 have been funded in part by internal funding from QMUL. HP is
supported by a Primary Care Research Career Award from the Chief Scientist’s Office of the Scottish
Government and this grant contributed to the research costs. Funds will be needed to support the
workshop.
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