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Introduction to Clinical Research Principles

Problem definition: formulating clinical research questions to address knowledge gaps
via Teams
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Agenda
Part 1

Introduction (15 min)

Part 2

Clinical research examples (10 min each)

Nicholas Green
Bachelor Industrial Design
Masters Engineering (Research)
Senior 3D Medical Modeller,
Herston Biofabrication Institute,
MNHHS

Part 3

Janet Davies

Amanda Corley

Nicole Marsh

Bachelor Nursing, Master Adv Practice
Health Care Research
PhD candidate
Research Fellow (Vascular
Access),
RBWH and Griffith University

Bachelor Nursing, Master Adv
Practice
Director of Research, Nursing
& Midwifery,
Director Clinical Trials,
Adj Assoc Prof Griffith Uni,
QUT

Panel Discussion (10 min)

What’s next & session close
Please do not mention any confidential details of patients or research.
Teams Virtual session,
Facilitated by Prof Janet Davies, MNHHS Office of Research MNHHS-Research@health.qld.gov.au
Metro North HHS Office of Research
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Research Project
execution and
management
Problem Definition:
question
development

Research OR
Quality Assessment?

Planning

Ethics

Governance

https://metronorth.health.qld.gov.au/research/ethics-and-governance
Metro North HHS Office of Research
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Clinical research education resources and tools
https://metronorth.health.qld.gov.au/research
https://qheps.health.qld.gov.au/metronorth/research/education-resources

Metro North HHS Office of Research
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Read and review
•

Read literature in your field

•

Access and utilize library services;
•
UQ on RBWH campus,
•
MNHHS library at TPCH

•

Consider a systematic review
•
Lodge protocol PRISMA
•
Publish the systematic review→ track record evidence

•

Work together
•
Multiple separate reviewers of each paper
•
Joint publications, team support and community of practice.

•

Evidence of knowledge gaps to inform research direction

Metro North HHS Office of Research
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https://metronorth.health.qld.gov.au/research

• Describe frameworks and tools for problem definition

• Deconstruct process with examples
Metro North HHS Office of Research
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Stating the purpose and objectives for your research
• What do you want to achieve?

− Aims are general statements of what we are trying to achieve
− Objectives should clearly state what you will do (actions) of your research and be:
o Specific
o Measurable
o Achievable
o Relevant
o Timely
− Hypotheses are specific statements of prediction

− What will be the outcome of your research?

Metro North HHS Office of Research
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Research design development
Overarching goal
Research question 1.

Conceptual basis
General
Research
Topic/field

• Hypothesis 1; anticipated outcome of primary
measure
• Objective to specifically address research Question 1.
• Appropriate study design and protocol
• Research output 1
Research question 2.

Overarching
Goal

• Hypothesis 2.
• Objective to specifically address research Question 2.
• Appropriate study design and protocol
• Research output 2

Research
Question(s)
(Hypotheses?)

Research question 3.
• Hypothesis 3.
• Objective to specifically address research Question 3.
• Appropriate study design and protocol
• Research output 3

Objective(s)
(Actions)

Specific

Significant knowledge in field

Metro North HHS Office of Research
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Formulating your research question
https://qheps.health.qld.gov.au/__data/asset
s/pdf_file/0022/1480315/patsy-yates.pdf

• Patient, population,
problem

• Intervention
• Comparison
• Outcome
• (Timeframe)

PICO – An example
Patient or
Problem

Intervention

Comparison

Outcomes

In people with
cancer who are
breathless

Would brief nonpharmacological
interventions
delivered using
self-management
techniques

When compared
to standard
information based
interventions

Lead to reduced
breathlessness
and improved
function

Metro North HHS Office of Research
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FINER: Judging the research worthiness of a research question

Metro North HHS Office of Research
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•
•
•
•
•
•

Ideation (brainstorming)
Cultivation of thoughts
Focus
Latent and stated objectives
Pruning
Worthiness

Metro North HHS Office of Research

13

Research-Worthiness?
• Will a known gap in the body of knowledge be filled?
• Will previous research be replicated and expanded by
investigation of a different category of participants,
environment, and/or constructs/variables?
• Will previous research be expanded by more thoroughly
examining some identifiable aspect?
• Are there specific, identifiable, and documented problems
with the currently available solutions?
Considerations:
• Is research going to deliver an incremental increase in knowledge or provide a fundamental shift in current thinking?
• Balance between
• novelty/innovation and risk (may affect feasibility), and
• risk and reward (flow on effect to benefit/value)
• What is your, or your organisations, or the funding bodies’,
• expectations for originality and innovation, and
• tolerance for risk and feasibility to achieve outcomes.
Metro North HHS Office of Research
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Plan, Do, Study, Act cycles in the context of clinical research (translation)
“Academia and researchers have a potential role to
play to support appropriate rigour of planning and
studying and understanding how to manage emergent
learning while engaging diverse stakeholder groups.”

Systematic review of current knowledge →
Problem definition and research question development →
Observational Study →
Pilot study to assess feasibility of research design →
Larger clinical research study →
Outputs used to design plan to change practice →
Framework for pragmatic study design / implementation science
Metro North HHS Office of Research
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What is the (primary) purpose of the research ?
What do you want to achieve through research ?

What is the chief complaint?
What is the intended effect (impact) of findings?
Metro North HHS Office of Research
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Writing my Research
Question
Nicholas Green
Herston Biofabrication Institute

Metro North HHS Office of Research
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Topic- Tibial Pilon Fractures

From left to right: a) a 3D model of a tibial pilon fracture; b) an interoperative photo of a talar fracture; c) map of talar injury drawn by the lead surgeon; d) the digitally transposed injury pattern on a statistical shape model
(SSM) of a talar dome e) Heatmap representing the cumulative injuries sustained to the talar dome in association with 55 different distal tibial pilon fractures (AO/OTA 43B/C).

Metro North HHS Office of Research
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Problem Definition

Questions from the Surgeon

• What is happening here?
• When do these injuries occur?
• Are there some areas that are
worse for the patient than others?

In the study cohort, associated talar
dome injuries occurred in 55 out of
104 observed tibial pilon fractures
D. Anderson (2011) found 50% of
tibial pilon fractures resulted in
osteoarthritis, 30% in the first 1-2
years
Total of 5 reported cases of talar
dome fractures occurring with tibial
pilon fractures

Metro North HHS Office of Research
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International CollaborationEnergy Expenditure
Custom-written
software was used to
measure surface area
of pre-injury cortical
and subchondral bone
surfaces and postinjury exposed
interfragmentary bone
surfaces. The fractureliberated surface area
and the bone densities
across that surface
were used to calculate
fracture energy
(Dibbern 2019).

Metro North HHS Office of Research

There was a highly significant relationship
between contact area-normalized fracture
energies and the rates of PTOA (Dibbern 2019).
It can be seen the distal tibia is above the curve of
PTOA rates.

Dibbern, K., McKinley, T. O., Marsh, J. L., & Anderson, D. D. (2019). The influence of acute fracture severity
on OA risk following intra-articular fractures. Osteoarthritis and Cartilage, 27(2019), S117–S118.
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Thought Process for Research Problem Definition
Ideation

With supervisors and collaborators, colleagues and friends
from other disciplines.

Cultivation of thoughts

Taking notes and having to talk about your project infront of
other people.

Focus

Remove ideas that distract from the goals and objectives.

Latent and stated
objectives

Latent: Understand when these fractures occur
Stated: Inform the treatment decision making for surgeons
around the world, leading to better patient outcomes.

Worthiness

Research was requested by a senior orthopaedic consultant
who wants to understand more about this fracture. No current
literature on this phenomenon.

Metro North HHS Office of Research

21

PICO- Research Question 1

Population

Intervention

Patients aged 18-80 who
were treated for a tibial
Pilon fracture at the
RBWH by the
orthopaedics
department. Patients that
were not observed by the
lead surgeon will be
excluded.

All retrospective fracture
CT scans and 3D
fracture models will be
analysed using the
validated ‘Fracture
Energy Calculation’
Matlab code.

Control/
Comparison
Cases will be separated
into two groups, patients
who had an associated
talar dome injury vs
those that did not.

Outcome
Predict talar dome
injuries based off energy
expenditure. Provide
advice for surgeons as to
when they should check
if there is an associated
talar dome injury with a
tibial pilon fracture.

Metro North HHS Office of Research
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Research Worthiness
Seek
Feedback
Read
Synthesize
Look

Metro North HHS Office of Research
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Writing a Research Question
What causes injuries to the talar dome during a tibial pilon fracture?
The question is too broad- has many different research directions

What impact does fracture energy have on talar dome injuries
during tibial pilon fractures?
Fracture energy may only be one aspect of the injury, cannot determine causality

Can the energy expended during a tibial pilon fracture predict
associated talar dome injuries?
Metro North HHS Office of Research
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Generating evidence in an
evidence vacuum
AMANDA CORLEY
RESEARCH FELLOW (VASCULAR ACCESS)
GRIFFITH UNIVERSITY AND RBWH
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Topic of interest –
High flow nasal oxygen in adults

Around 2007, High flow nasal
cannula (HFNC) released onto adult
market with very little evidence
guiding use

29

Look and read

Evidence in neonates and paediatrics
but none in adult ICU

EVIDENCE VACUUM despite TGA approval

30
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Seek feedback
Discussed with ICU colleagues:
Where were the evidence gaps?

What did we need to know?
How will we find out?
IS THIS A RESEARCH WORTHY PROBLEM???

31

Problem definition
Research question development
THE PROBLEM
We did not know the effects of HFNC use on adults in the ICU requiring respiratory support.
Specifically:
1. Physiological effects
2. Patient-reported effects

THE QUESTION
What are the short term physiological effects of HFNC in adult ICU patients requiring
supplementary oxygen?
Do HFNC improve subjective dyspnoea in adult ICU patients?

32
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Study proposal
PROTOCOL DEVELOPMENT
The team
Study design
Outcomes
Measurement tools
Sample size
CLINICAL TRIALS REGISTRATION
Australia and New Zealand Clinical Trial Registry: ACTRN12609000037202
FUNDING
Fisher & Paykel Healthcare
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THE Study

Observational study of post cardiac surgical patients requiring HFNC post
extubation
N=20
Measured lung volume, respiratory rate, airway pressure, oxygenation,
subjective dyspnoea (BORG score)
Findings:
•
•
•
•

Increased EELV, airway pressure and oxygenation
Reduced respiratory rate
Correlation between higher BMIs and lung volume increases
No adverse events

34
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Synthesize
Current to March 2016

Randomised controlled trials only
11 studies (1972 participants)
Meta-analysis performed for some outcomes
Low quality of evidence
Insufficient evidence to recommend HFNC use
over standard low flow oxygen for adults in ICU
Further research needed

35

More synthesis…

36
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One question invariably leads to another!!
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Take home points…
1. Choose a question which means something to patients and clinicians
2. Clearly define the evidence gaps prior to embarking on question development
3. Rome wasn’t built in a day…Make the question answerable!
4. Seek advice and input from those with experience in planning and conducting research
studies…learn from their mistakes!

38
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From clinical audit to multicentre randomised
controlled trial
Dr Nicole Marsh
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Topic of interest
Peripheral
intravenous
catheters

PIVCs
•25% medical/surgical patients had one or more
complications (e.g. redness, pain, tracking, swelling)
•25% device dressings were NOT clean, dry and intact
•Greater than 80% of PIVCs had non-sterile tape over the
insertion site
•Seven different primary dressings & securements in use

41
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Read and synthesize

What is the best
way to dress and
secure a PIVC?

43

✓ 2015

Read and synthesize

✓ 6 randomized controlled trials
✓ - 1539 patients studied
✓ Risk of bias assessed
✓ Meta-analysis

What is the best
way to dress and
secure a PIVC?

44

21

9/02/2021

✓ 2015
✓ 6 randomized controlled trials

Read and synthesize

✓ - 1539 patients studied
✓ Risk of bias assessed
✓ Meta-analysis

•4 Comparisons
1. Transparent PU

Vs

Gauze + Tape

(2 studies)

2. Transparent PU

Vs

Sticking Plaster

(1 study)

3. Bordered Transparent

Vs

Securement Device

(1 study)

4. Bordered Transparent

Vs

Tape

(1 study)
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Seek feedback
What do we need
from a PIVC
dressing and
securement?

46
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Seek feedback
What do we need
from a PIVC
dressing and
securement?
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Is this a research worthy
problem?
Pilot randomised
controlled trial

Aim
• To identify clinically and cost-effective
methods to prevent PIVC failure.
• To compare usual care dressings
(simple transparent) with a novel
method (Glue) and two new
commercially available technologies –
(bordered polyurethane and
sutureless securement device)
• To confirm feasibility of conducting a
larger RCT

48
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The SAVE pilot
trial

49

The SAVE pilot
trial
40%

38%

35%
30%
25%

25%

22%

20%
14%

15%

Conclusion
•Current SPU dressing did not prevent PIVC
failure in many patients
•Alternate products likely to reduce failure
rates, but require testing in larger multi-centre
studies
•All priori established feasibility criteria met

10%
5%
0%
SPU n=21

BPU n=20

SSD n=23

TA n=21

Figure 1: Proportion of failures by device type
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Propose a study
What is the best
way to dress and
secure and PIVC?
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The SAVE Trial

Primary
outcome: PIVC
Failure

SPU
controls
N=422

BPU
N=42
3

SSD
N=425

TA
N=427

PIVC
43%
Failure

40 41%
%

38%

p value

0.46 0.74

0.21

14.6 14.2

13.3

0.82 0.47

0.25

Per/100
PIVC days
p value

15.1
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The SAVE Trial

Sensitivity
analysis PIVC
Failure (N=1100)
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Questions?

54
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Next Session: March 2, 2021

Metro North HHS Office of Research
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Metro North Hospital and Health Service

Online Feedback Form (or use the chat now)
• Please provide feedback.
• Informs scope, design and improvement in
research education sessions
• We will email link to the survey for attendees
• https://metronorth.health.qld.gov.au/research/webinarseries/evaluation

Metro North HHS Office of Research
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