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Objective: To determine the perceived barriers and enablers to efficient completion of the College of
Intensive Care Medicine (CICM) of Australia and New Zealand Formal Project e a trainee research project
mandated for award of CICM Fellowship e and to develop consensus-based recommendations to support
Intensive Care trainees and supervisors.
Design: A two-stage modified Delphi study was conducted. In stage one, an anonymous electronic
survey was distributed with three targeted open-ended questions relating to perceived key steps, bar-
riers to, and improvements for efficient completion of the Formal Project. A thematic analysis used the
survey results to generate a list of close-ended questions.
In stage two, a consensus panel comprising of 30 panellists including CICM trainees, Formal Project
supervisors and assessors, and critical care researchers, underwent a Delphi process with two rounds of
voting and discussion to generate consensus-based recommendations.
Setting: Surveys were distributed to Intensive Care Units across Australia and New Zealand. The
consensus panel convened at the Queensland Critical Care Research Network Annual Scientific Meeting
in Redcliffe, Queensland, Australia, on 9 June 2023.
Participants: CICM trainees, Formal Project supervisors and assessors, and critical care researchers in
Australia and New Zealand.
Main outcome measures: Consensus-based recommendations for the CICM Formal Project.
Results: We received 88 responses from the stage one survey. Stage two finalised 22 consensus-based
recommendations, centring on key steps of the research process, resources for trainees, and support
and training for supervisors.
Conclusions: Twenty-two recommendations were developed aiming to make the process of completing
the mandatory CICM research project more efficient, and to improve the quality of research produced
from these projects.

© 2024 The Authors. Published by Elsevier B.V. on behalf of College of Intensive Care Medicine of
Australia and New Zealand. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

The College of Intensive Care Medicine (CICM) of Australia and
New Zealand requires trainees to complete a research project,
known as the Formal Project. Successful completion of the Formal
Project is mandated for award of CICM fellowship. Different types of
research projects meet the requirements of the Formal Project,
including clinical audits, systematic reviews, epidemiologic studies
and clinical trials.1

The CICM's requirement to complete a research project during
training is in line with most other Australian and New Zealand
medical colleges.2,3 While previous reports have demonstrated
trainees' desire for involvement in research,4,5 some
have highlighted the barriers to conducting research during spe-
cialty training.5e9 The most common impediments include
competing clinical commitments,7,8 lack of time,6,8,9 and lack of
availability of, or interest from, supervisors.5,8 In addition, there is a
wide variability in publication productivity associated with award
of CICM fellowship, with only a minority of CICM fellows having
publications related to their Formal Projects.10

Similar barriers have been identified by trainees of other med-
ical specialties in Australia and New Zealand3,7e9 and Intensive Care
trainees in the United Kingdom.5 There are geographic and
framework differences in the UK, where Trainee-led Research
Networks are available to provide trainees with opportunities to be
involved in high-quality, multi-centre projects. Some other
Australian and New Zealand colleges offer different research
training requirements to CICM, such as an alternative coursework
pathway.9 There has not yet been a study exploring the perspec-
tives of CICM trainees and/or Formal Project supervisors and as-
sessors, nor specific recommendations for improving the successful
completion of the CICM Formal Project through consideration of
trainee, supervisor, and college factors.

We performed this modified Delphi study to: (i) identify the
barriers and enablers to undertaking the CICM Formal Project; (ii)
identify and prioritise strategies that will increase the capability,
capacity and opportunities for trainees to complete the CICM
Formal Project; and (iii) develop consensus-based recommenda-
tions to support trainees and supervisors to facilitate a
more efficient undertaking of the CICM Formal Project.
2. Methods

2.1. Study design

A two-stage modified Delphi process11,12 utilising both an
electronic survey and consensus panel was employed. The Delphi
methodology is a multi-stage process of generating consensus
amongst experts and stakeholders.13e17 After each round, obtained
data were analysed, and then presented to participants in a struc-
tured manner, ultimately designed to combine opinions into group
consensus. In a planned modification to the standard Delphi
method, the list of questions presented to the consensus panel was
pre-selected by the investigators based on a thematic analysis from
initial survey results (instead of stemming from ideas or statements
from the consensus panel). The discussion by the consensus panel
was held in a hybrid face-to-face and virtual meeting (rather than
panellists giving anonymous feedback). Consideration of an alter-
native pathway or alterations to the current guidelines were not
within the scope of this study.
2.2. Study procedures

2.2.1. Stage one e survey
An anonymous electronic survey was administered online via

Google Forms™. Participant demographic data including the re-
spondent's role and prior research experience were collected. The
survey included three targeted, open-ended questions:

1. What do you think are the key steps that CICM trainees should
follow to successfully complete the CICM Formal Project?

2. What do you perceive to be the barriers to the successful
completion of the CICM Formal Project?

3. What do you think will be helpful to improve the successful
completion of the CICM Formal Project?
2.2.1.1. Participants. We used convenience and snowball sampling
techniques to distribute the survey. The denominator was difficult
to ascertain due to the use of snowball sampling, but we estimate
approximately 200 CICM trainees and 130 Formal Project supervi-
sors and assessors received the survey. Professional and investi-
gator networks (i.e. Intensive Care Unit Directors and Supervisors of
Training across Australia and New Zealand, CICM Formal Project
assessors, the Queensland Critical Care Research Network, and the
Queensland Intensive Care Training Pathway) were used to engage
with key stakeholders in the CICM Formal Project (i.e. CICM
trainees, Formal Project supervisors and Formal Project assessors).
The survey link was active for ten days from 14 to 23 April 2023.
One reminder email following the initial email was sent during this
period.

2.2.1.2. Thematic analysis. Survey responses were reviewed to
remove answers irrelevant to the remit of this study, such as those
proposing alternatives to, or removal of, the Formal Project. A
thematic analysis18,19 was performed by AH. Data familiarisation
through repeated reading of the survey responses was followed by
the generation of initial codes. Codes that were derivative of each
other were combined (e.g. “plan early” and “early planning” were
combined). Codes were collated into themes, which were then
reviewed and refined. The entire dataset was reviewed again to
confirm thematic validity. The codes and themes were used to
generate statements in relation to the question they were
answering (i.e. key steps, barriers, improvement).

The investigator group refined the list of statements using an
electronic survey administered via Google Forms™. The thematic
statements were listed in random order and each was scored on a
seven-point Likert scale (where 1 ¼ strongly disagree and
7 ¼ strongly agree). Statements with an average score of 4 or less
were discarded. To ensure that the statements reviewed by the
consensus panel were actionable, thematic statements which
covered processes that were already mandatory, not measurable,
too individualised, or not actionable for either the trainee, super-
visor or college, were removed. The remaining items were then
translated into close-ended questions.

The Delphi process and questions were piloted at two Queens-
land Critical Care Research Network (QCCRN) online forums on 25
May and 1 June 2023. Ten participants were involved in the
meeting, including Intensive Care specialists and research co-
ordinators from across Queensland. All questions were presented at
the pilot sessions. One of the questions, “Choosing a supervisor or
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supervisory group is a key step to successful completion of the
CICM Formal Project”, elicited discussion, specifically the term used
to describe Formal Project supervisors. Subsequently, we per-
formed a Principal Component Analysis (PCA)20 and retained three
components, resulting in the terms “helpful”, “capacity”, and
“experienced” being selected and incorporated into the question
(see Supplementary Methods, Fig. S1 and Table S1).
2.2.2. Stage two e consensus panel

2.2.2.1. Participants. The consensus panel was convened at the
QCCRN Annual Scientific Meeting in Redcliffe, Queensland,
Australia on 9 June 2023. Members of the panel were automatically
included based on their attendance at the QCCRN Annual Scientific
Meeting, with the option to opt out. The panel included CICM
trainees, Formal Project supervisors and assessors, and
other critical care researchers. The panel discussion was conducted
using a hybrid in-person and virtual meeting format, with online
participants joining in via videoconferencing using Zoom®. The
panellists were given the list of close-ended questions generated
from stage one, one day before the conference (see Supplementary
Table S2). Two Delphi rounds took place on the same day. In the
first round, the list of close-ended questions was presented one at a
time to the panellists. The panellists responded to the questions
using a 6-point Likert survey where 1 ¼ strongly disagree,
2¼ disagree, 3¼ neither agree nor disagree, 4¼ agree, 5¼ strongly
agree, and abstain from voting). The participants had 1 minute per
question to record an anonymous response via Mentimeter®, an
online audience engagement platform. Due to the anonymous
Fig. 1. Delphi round one results. Twenty-two questions (Q) were presented to the conse
proportion of votes for each answer. The red line represents the consensus threshold of 70
nature of the voting process, if a panellist had not voted by the end
of 1 minute, their response was not recorded.

The results from the first Delphi round (i.e. the
percentage distribution of votes for each Likert response) were
presented to the participants prior to round two. Consensus was
defined a priori:13,14,16,17 recommendation required 70% or more
scoring 4 or 5, not for recommendation required 70% ormore scoring
1 or 2, and any other result was recorded as did not reach consensus.
Questions that did not reach consensus were discussed among the
panellists, moderated by AH, a CICM trainee, and JAS, a research
nurse.

To facilitate the effective participation of online attendees, one
of the QCCRN members (FE) monitored the Zoom® chat platform.
FE could signal the moderators (AH and JAS) to acknowledge and
address comments from online participants. Additionally,
Mentimeter® allowed participants to submit comments anony-
mously, which were monitored throughout the discussion (FE) to
allow all comments to reach the moderators. After discussion, the
questions that did not reach consensus were amended as per panel
discussion and presented in the second Delphi round for re-vote.
After presentation of round two results, questions that did not
reach consensus were discussed by the panel.

3. Results

3.1. Stage one e electronic survey

Eighty-eight responses were received from 38 CICM trainees, 33
Formal Project supervisors, six Formal Project assessors, and 11
nsus panel during round one of the Delphi process. Each stacked bar represents the
%, defined a priori.



Table 1
Final recommendations for the College of Intensive Care Medicine (CICM) Formal Project at the conclusion of the Delphi process.

Number Recommendation

R1 Developing a mentorship program for trainees is likely to improve successful completion of the CICM Formal Project.
� Mentors can include more experienced trainees and other clinician-researchers who are not the trainee's Formal Project supervisor

R2 Providing opportunities for resources aimed at improving research literacy amongst trainees is likely to improve successful completion of the
CICM Formal Project.

� Resources can include online or face-to-face training courses, websites, or online or physical texts
R3 Providing opportunities for training to supervisors is likely to improve successful completion of the CICM Formal Project.

� Training can include clinical research courses
R4 Establishing a college framework and appropriate support for Formal Project supervisors.
R5b Allocation of non-clinical time dedicated to the Formal Project for trainees is likely to improve successful completion of the CICM Formal Project.
R6 Having a registry of potential supervisors is likely to improve successful completion of the CICM Formal Project
R7 Choosing a supervisor or supervisory group with capacity is a key step to successful completion of the CICM Formal Project

� A supervisor who has the capacity is one who has the time and resources to adequately supervise a trainee's Formal Project
R8 Choosing a helpful supervisor or supervisory group is a key step to successful completion of the CICM Formal Project.

� A helpful supervisor should be accessible and enthusiastic about the trainee's Formal Project
R9 Choosing an experienced supervisor or supervisory group is a key step to successful completion of the CICM Formal Project.

� An experienced supervisor may be well-published, or have experience in supervising trainees
R10 Planning to do the project early in Intensive Care training is a key step to successful completion of the CICM Formal Project.
R11 Having a feasible project timeline is a key step to successfully completing the CICM Formal Project.
R12 Having regular meetings between the trainee and the project supervisor is a key step to successful completion of the CICM Formal Project.
R13 Planning staged feedback throughout the research project is likely to improve successful completion of the CICM Formal Project.

� Feedback would be between the trainee, the supervisor and the CICM
R14 Developing a research question in keeping with S.M.A.R.T. (specific, measurable, achievable, realistic, and timely) principles is a key step to

successful completion of the CICM Formal Project.
R15 Performing a literature review to inform the research question and study design is a key step to successful completion of the CICM Formal Project.
R16 Devising a clear research plan in the form of a written protocol is a key step to successful completion of the CICM Formal Project.
R17 Having the research protocol reviewed by experienced clinician-researchers is a key step to successful completion of the CICM Formal Project.
R18 Seeking statistical support at the stage of protocol design, which may include development of a statistical analysis plan, is a key step to successful

completion of the CICM Formal Project.
R19 Achieving timely ethics and governance approvals where relevant is a key step to successfully complete the CICM Formal Project.
R20 Developing the skill of scientific writing is a key step to successful completion of the CICM Formal Project.
R21 Critical appraisal of the project, including methodology and results, by the trainee is a key step to successful completion of the CICM Formal

Project.
� Critical appraisal includes systemically evaluating literature, choosing the most appropriate methodology based on the research question

and literature review, analysing the data using appropriate tools, and evaluating the results to generate accurate and meaningful discussion
R22 Ensuring that the chosen project adheres to the requirements as outlined by CICM is a key step to successful completion of the CICM Formal

Project.
� This should be done at the stage of research protocol design
� College requirements refer to the document “Formal Project Requirements” published by CICM

R: Recommendation.
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who were both supervisors and assessors. Respondent character-
istics are detailed in Supplementary Table S3. Forty-three per cent
of the respondents were CICM trainees. The majority (92%) of re-
spondents had prior research experience. Of the 20 CICM trainees
who had not yet completed the CICM Formal Project, six (30%) had
at least one first-author publication in a peer-reviewed journal,
three (15%) had a peer-reviewed publication but not as first author,
six (30%) had performed unpublished research, and five (25%) did
not have prior research experience.

The thematic analysis of the survey responses extracted 151
codes and 20 themes. Using the themes and the three survey
questions, the codes were translated into closed questions. There
were 43 questions relating to key steps, 50 questions relating to
barriers, and 58 questions relating to improvements. These were
refined to 22 questions by the investigator group for presentation
to the consensus panel.
3.2. Stage two e consensus panel

There were 30 participants in the consensus panel, with 24 in-
person and six online participants. The demographic profile of
the Delphi panellists was similar to those who responded to the
survey (Supplementary Table S4). There was a higher proportion of
Formal Project supervisors (50%) present for the consensus panel
compared to the electronic survey response. Four panellists did not
fill in the demographic survey.
In round one, 19 of 22 (86%) questions achieved the criteria for
recommendation; three questions (Questions 4, 5 and 20) did not
reach consensus (Fig. 1 and Supplementary Table S2). These were
modified through mediated discussion amongst the panellists. An
additional question (5b) was proposed based on Question 5.

In round two, these four questions were presented for voting.
Three questions (Questions 4, 5b and 20) achieved recommenda-
tion. Question 5a, “allocation of non-clinical time dedicated for
project supervision for supervisors is likely to improve successful
completion of the CICM Formal Project”, did not reach consensus
(Supplementary Table S5).

3.3. Recommendations

The Delphi process resulted in 22 recommendations (Table 1).
Key steps for trainees to follow are summarised in Fig. 2.

Trainees should plan to do the Formal Project early in training
and consider the timing of competing priorities. Two of the most
described barriers in our survey were the college examinations and
rotation across different clinical sites and terms. The project time-
line should be feasible. In choosing a supervisory group, trainees
should consider their capacity (i.e. time and resources to
adequately supervise the trainee), helpfulness and experience.
Trainees should meet regularly with their supervisors, and plan
staged feedback during their projects.

A registry of potential supervisors published by CICM would be
helpful to assist trainees in searching for a supervisor. To ensure



Fig. 2. Key Steps for the Formal Project for CICM Trainees based on recommendations from the Delphi process. The numbers within the square brackets correspond to the
recommendation item in Table 1. S.M.A.R.T. refers to specific, measurable, achievable, realistic and timely.
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that supervisors can support trainees adequately, we recommend
that supervisors have access to training to further their research
and supervision skills. The college should consider establishing a
training framework for supervisors to ensure they receive support
and are, in turn, empowered to provide appropriate support to
trainees.
As the trainee commences the project, they should perform a
literature review, develop a research question in keeping with
S.M.A.R.T. (specific, measurable, achievable, realistic, and timely)
principles,21 establish a clear research plan, and seek early statis-
tical support. The research protocol must be critically reviewed by
experienced researchers. The trainee and supervisory group should
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ensure that the project adheres to the CICM requirements. Ethics
and governance reviews were frequently cited in the survey as a
barrier to the timely completion of the project; the time to process
and revise these applications should be considered during initial
planning. During the project, trainees should critically appraise
their project and develop the skills of scientific writing.

We recommend that the CICM support a mentorship program
where trainees can benefit from the knowledge of more experi-
enced trainees and other clinician-researchers. Trainees should
access resources aimed at improving research literacy such as
research methodology courses. We recommend trainees be allo-
cated some non-clinical time dedicated to their Formal Projects.

4. Discussion

This modified Delphi study resulted in 22 recommendations to
support trainees and supervisors in the efficient completion of CICM
Formal Projects. In the initial survey, over half of the CICM trainee
respondents had never published in a peer-reviewed journal, and
only 30% had been the first author in a peer-reviewed publication.
The barriers in performing research during training identified in
previous studies5e9 were echoed in the survey responses. Choosing
the “right” supervisor can be challenging but critical in ensuring the
feasibility of the research project.22 The supervisor's availability of
time and resources should be investigated and taken into consid-
eration. Existing literature highlighted that supervisors may have a
high supervision load or varying expertise, and as such, trainees
should consider one or more co-supervisors.22,23 Helpful supervi-
sors and supervisors who have experience in research and publi-
cations is important for the success of the research project.22

A key recommendation of our study was to establish a feasible
project timeline. Previous papers have described how to approach a
research project and structure a scientific paper.24,25 Similar to our
recommendations, they highlighted feasibility. The supervisor is
crucial in ensuring the type and timeline of the project are appro-
priate.25 The research question should be guided by a literature re-
view, which can be assisted by a research librarian.26 A clear and
concise research protocol should be established25 and supported by
qualified biostatistical support to prevent poor or invalid results, or
the need for additional data collection after project completion.27,28

Ethics and governance reviews can be complicated and lengthy pro-
cesses.29,30 Thesewere frequently cited in the initial survey as a delay
in the completion of the Formal Project. The time to process these
applications shouldbe consideredduringplanningof the project, and
local research coordinators may be engaged to assist in this process.

Our study also recommended steps outside of the research
process that will support a trainee's Formal Project, such as the
provision of resources to improve research literacy, and training
and support for supervisors. Some studies have found that pro-
tected time for research is related to increased research produc-
tivity in trainees.5,31 While we acknowledge that this may be
difficult to institute, we recommended increased allocation of non-
clinical time dedicated to the Formal Project for trainees. Shaw and
colleagues5 noted the challenge of rotational terms, and recom-
mended sufficient advance notice of rotations and developing a
means to look up research activities and contacts in each unit prior
to placement. While we did not address advance notice of place-
ments as rotations are determined by individual units, a formal
vocational training pathway such as the Queensland ICU Pathway32

can assist in more advanced planning. A national or binational
coordination of research projects may also assist trainees in plan-
ning; trainees can collaborate on a project, provided that each
trainee submits a separate report for the CICM. Coordinated
research across multiple sites may produce more meaningful
research and reduce research waste.
We noted a few limitations of our study. Several biases are
known to affect survey-based studies, such as respondent selection
and survey fatigue. We used snowball sampling to distribute an
anonymous survey and could not gauge exact response rates.
During the consensus panel, there were fewer trainees than su-
pervisors. Despite the hierarchical imbalance, we utilised anony-
mous voting during the Delphi process, and the discussions were
mediated by a CICM trainee and a research nurse rather than an ICU
specialist to minimise authority bias. The consensus panel may not
be representative of the entire CICM trainee, supervisor and
assessor population given self-selection bias. While the consensus
panel included representatives from all three stakeholder groups e
CICM trainees, Formal Project supervisors and Formal Project
assessors e it was imbalanced with only three Formal Project as-
sessors, and with 35% of panellists not affiliated with any of the
stakeholder groups. All panellists practised primarily in Queens-
land, potentially limiting the generalisability of their perspectives
to other regions of Australia or New Zealand. We did not address
specific challenges that may arise for specific Intensive Care Units
(e.g. rural sites) or individuals (e.g. gender or parental status). We
did not explore alternative options to the Formal Project, but we
noted that other colleges such as the Australasian College of
Emergency Medicine provided an alternative coursework-based
pathway, which was favoured by 79% of surveyed trainees.9

Despite these limitations, we engaged all stakeholders including
trainees, supervisors and assessors in all stages of this Delphi study.
We produced pragmatic, actionable recommendations.

In conclusion, this study produced consensus-based recom-
mendations to support trainees and supervisors in efficient
completion of quality CICM Formal Projects. A formal imple-
mentation and evaluation study may ascertain the validity of the
recommendations.
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