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“” CAHS Research Education Program

Research Skills Seminar Series

. Over 25 topics across the research process

o 1h overview
o Handouts are provided

. Recorded and uploaded
. Feedback

o Back of handout
o Emailed link

. Please hold questions to the end

o Use provided microphone
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Overview

 What is Evidence-Based Clinical Practice?
» Critical Appraisal and why we need it

* General critical appraisal strategies
« Validity

* Interpreting results
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Evidence-based medicine

Evidence based medicine is the conscientious, explicit, and judicious
use of current best evidence in making decisions about the care of
individual patients.’

Current best evidence means clinically relevant (i.e., patient oriented)
research that achieves several different aspects of care and can
include:

+ the accuracy and precision of diagnostic tests,
* Highlights the importance of prognostic markers,

* Establishes the efficacy and safety of therapeutic, rehabilitative, or
preventive healthcare strategies, or

» Seeks to understand the patient experience.

1.  Sackett D L, Rosenberg W M C, Gray J A M, Haynes R B, Richardson W S. Evidence based medicine: what it is and what it isn't BMJ 1996; 312 :71 doi:10.1136/bm}.312.7023.71
https://bestpractice.bmj.com/info/toolkit/learn-ebm/what-is-ebm/

https://training.cochrane.org/essentials

W~

Evidence-Based Medicine

Formulate an . .. . Integrate with
answerable question Al i el e s Clinical expertise and
best evidence* that evidence*

(P1COT) patient values

Evaluate our
Embed it into effectiveness and

Implementation/
practice efficiency of the : ' Scalability
change in practice
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What is Critical Appraisal?

“ Critical appraisal is the process of carefully and systematically examining )

research to judge its trustworthiness, its value and relevance in a particular
context.”

(Burls, 2009)

-

“A 21st century clinician who cannot critically read a study is as unprepared as
one who cannot take a blood pressure or examine the cardiovascular system.”

(Glasziou, Burls and Gilbert. BMJ 2008:337:704-705)
J

Why is this an important skill?

Professional Obligation
* Maintain knowledge and skills
* Apply up-to-date knowledge

« Provide good clinical care

* You need to have the skillset to be able to critically appraise
the evidence
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What skills do | need to critically appraise
the evidence?

Three aspects of critically appraising the evidence:

1. Determine your research questions
2. Finding the evidence
3. Ciritically analysing the evidence

The current
evidence problem
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There is too much!

Cardiovascular diseases

Other infectious diseases Il

Chronic respiratory diseases I
Mental disorders [ —
Neurological disorders [—— ]
HIV/AIDS and sexually transmitted infections I
Neglected tropical diseases and malaria I
Transport injuries | ]
Diabetes and kidney diseases [ 1
Nutritional deficiencies | ]
Digestive diseases ) —
Self-harm and interpersonal violence [
Sense organ diseases
Skin and subcutaneous diseases [ |
Substance use disorders 1
%00y, 00y, 0y, o, ) 20k 40k 60k
009, %0, %%, %
“Cop “Oog %0, %0p

Disease categories causing the highest global burden (by DALY), with the number of RCTs published for each. DALY, disability-adjusted life years;
RCT, randomised controlled trial.

Marshall 1J, Esperance V, Marshall R, et al. State of the evidence: a survey of global disparities in clinical trials. BMJ Global Health 2021; 6(1): e€004145.

st il riore —_— Number of RCTs (prevention/diagnosis)
Respiratory infections and tuberculosis | | W Number of RCTs {treatment)
Neoplasms W DALY
Enteric infections .
Qther non-communicable diseases I
Unintentional injuries I
Musculoskeletal disorders [ —

There is too much!

Cardiovascular diseases

Maternal and neonatal disorders

Respiratory infections and tuberculosis

Neoplasms

Enteric infections

‘Other non-communicable diseases

Unintentional injuries

Musculoskeletal disorders
Other infectious disg

Number of RCTs (prevention/diagnosis)
Number of RCTs (treatment)
DALYs

ansport injuries
Diabetes and kidney diseases
Nutritional deficiencies
Digestive diseases

Self-harm and interpersonal violence
Sense organ diseases

Skin and subcutaneous diseases
Substance use disorders

20k 40k 60k

Disease categories causing the highest global burden (by DALY), with the number of RCTs published for each. DALY, disability-adjusted life years;
RCT, randomised controlled trial.

Marshall 1J, Esperance V, Marshall R, et al. State of the evidence: a survey of global disparities in clinical trials. BMJ Global Health 2021; 6(1): e€004145.
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Managing the vast amount of evidence

+ Traditionally “Just in case” or “Push” learning

* Alerts to new information
e.g. Journal articles, books etc.

» Too much to possibly keep up with AND 50% out of date in 5y

“Just in case” — “Just in time” learning
» Seek evidence when you need it
* Be clear about what you want/need from that evidence — eg PICO

* Apply your critical analysis skills to determine whether
the evidence is any trustworthy, valuable, relevant

Understanding and finding
the evidence
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Choosing and Finding the ‘Best Evidence’

What to read depends on your type of research question!

How common is the problem? Prevalence Observational

Is early detection worthwhile? Screening Observational; RCT
Is the diagnostic test accurate? Diagnosis Observational
What caused this problem? Risk factors Observational
What will happen if we do nothing? Prognosis Observational
Does this intervention help? Treatment RCT

What are the harms of an intervention? Treatment RCT

What are the barriers and facilitators of the Treatment Qualitative
interventions?

Adapted from CEBM University of Oxford, Prof Carl Heneghan; Observational = cohort, cross-sectional, case-control

M is
Lower A > In 2019, ~80 SRs a day

RCTs

Network meta-analysis

“The basis of a good research study is an appropriate study design, one that will best
answer the questions you have set with the resources you have available”
East of England Research Development & Support Unit, Norfolk & Suffolk

Hoffmann F et al. Nearly 80 systematic reviews were published each day: Observational study on trends in epidemiology and reporting over the years 2000-
2019. J Clin Epi 2021; 138:1-11.
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Searching

* Ask your librarian

» Choose journals that you know are high quality
» Cochrane systematic reviews

 Learn how to search PubMed
» Use search filters

Can we tell ‘Good’ from ‘Bad’ research?

» Study of 607 BMJ reviewers
* 14 deliberate errors inserted (9 major, 5 minor)

* Detection rates
» On average <3 of 9 major errors detected
* Poor randomisation (by name or day) — 47%
* No intention-to-treat analysis — 22%
 Poor response rate — 41%

‘ Schroter S et al. J R Soc Med 2008; 101(10): 507-514

YV a——g/ 3] NN\
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research:

Understanding ‘Good’ from ‘Bad
Journals

“Prompt Submission Dear Dr. Natalie A Strobel”

Dear Dr. Natalie A Strobel,
May your day be filled with sunshine and smiles.

| am Associate editor of Biomedical Journal of Scientific & Technical
Research with (ISSN: 2574 -1241) having an Impact Factor: 1.095 and |
would like to invite you to publish your future articles in our journal.

We would be grateful if you could submit any of your unpublished article
to publish in the recent Issue launched (Volume 43 - Issue 1).

| hope your eminent research work will help my journal to raise and reach
another milestone. Hence, we look forward towards your contribution.

We hope that you will be always there to support us and we look forward
for your submission.

Angela Roy
Biomedical Journal (BJSTR)
nursing@biomedres.us

Understanding ‘Good’ from ‘Bad’ research:
Authors

»
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Understanding ‘Good’ from ‘Bad’ research:
Pre-reqistering
* For clinical trials; RCTs and

* ANZCTR; WHO Clinical

» Systematic reviews
« PROSPERO

* Transparency and reduces data mining
Understanding ‘Good’ from ‘Bad’ research:

* Data
 Large Trials

Critical Appraisal
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Critical appraisal is the process of carefully and systematically
examining research to judge its trustworthiness, its value and
relevance in a particular context (Burls, 2009)

* Does the study have a clearly focused question?

* Did the study use valid methods to address the question?
* Are the valid results of this study important?

« Are these valid, important results applicable in my setting?

Should | believe the results of this study?
All research has flaws!

Reporting Critical appraisal/ GRADE

guidelines Risk of bias

Asimple, structured‘tool f_o}r 4 o h 4 h
e Areporing st T e sty ot Rates the certainty of the

provides a minimum list of evidence which provides

information needed to ensure a or |mp|ementat|on of the

a strength of

manuscript can be understood, study will give recommendations
replicated, included in a systematic misleading results
review
\ J \_ / \_ v
( ) ( AMSTAR h ( D
. . Risk of Bias 2.0
CONSORT; PRISMA; STROBE ROBINS-I - ) ’
CASP ttp://www.gradeworkinggroup.or;

https://www.equator-

network.org/reporting-guidelines/ https://www.nhmrc.gov.au/guideline

sforguidelines/develop/assessing-

risk-bias

\ J \ / \ /




Key concepts

of critical bias
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Key Concepts of Critical Appraisal

*  No study is perfect — Examine validity
*  There is more than one possible explanation for the result
reported in a study:
Truth
Error eg bias and confounding
Over- or under-estimate the outcome
Chance
Not all results can be applied in your setting

Don’t change practice based on one paper
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Examining internal validity

* Depends on how the study was
» Designed, Conducted, Analysed and interpreted

« Key concepts
+ Bias — systematic errors (bad): recruitment, recall, measurement, etc.

* Noise / “random” errors
(not so bad)
» Confounding

« Study design, conduct Confounding_Variable
and analysis features
can improve

- “@
Exposure Outcome

Minimising confounding: design

» Has the paper accounted for confounding via:

« Randomisation (intervention studies only)
+ with allocation concealment check “baseline” table
« If not possible, collect information on known confounders

* Restriction
 Eliminates variation in the confounder (e.g. males)
* +ve: easy, cheap
+ -ve: limits eligible subjects, generalisability, others

« Matching e.g. case-control studies
» Comparison group forced to resemble index group
+ -ve: selection of controls, bias!, over matching, analyses

SN R N NN —— -
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Minimising confounding: analysis

 Must have collected information on known confounders
-ve: always unknown confounders (can’t fix everything!)

« Stratification
« create groups within which the confounder does not vary
» bestif only one or two strata eg: M vs F, old vs young

« Multivariable analysis (statistical packages required)
+ve: can handle multiple potential confounders
-ve: residual confounding, misclassification of confounders,
inadequate adjustment procedures

« Other: graphical, propensity scores, marginal structural
models etc.

Common sources of bias

Selection bias

Failed / poor randomisation (allocation concealment)
Compliance (did participants receive allocated intervention?)
Contamination

Co-interventions

Measurement bias (blinding? training / monitoring?)
Misclassification

Drop outs? Loss to follow-up? Ineligible?

Placebo effect? (controls?)

Intention to treat analysis fails

Selective reporting
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ROB arising from the randomisation
process

» Very common issues of not reporting

» Was the allocation sequence random
« Eg computer generated

» Was the allocation sequence concealed
until participants were enrolled and
assigned to interventions?

‘Participants were randomly assigned to each intervention’

Risk of bias 2.0 https://www.riskofbias.info/welcome/rob-2-0-tool/current-version-of-rob-2

B/ QNN REDY T H — e

33

RCTs: Look for dissimilar groups

» Reassuring if intervention/control groups similar at start

» For known prognostic factors (can never know unknowns)
» “Baseline” “Table 17 is the place to look
» Randomisation should balance groups

» Key reason for failed randomisation
= poor allocation concealment

« Small studies may have failure of randomisation

« If dissimilar, can still adjust in analyses
o Look for reporting differences (adjusted or not?)
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ROB due to deviations from
the intended interventions

» Should be similar in all respects except for intervention

» Same follow-up?

« Same non-study therapies (co-interventions)?

e desribed

. Shuld

L

Wel|, we're bath it .

Intention to treat analysis

* Preserves randomisation
» Therefore any effect we see is due to the
assigned treatment
* Per-protocol — loses randomisation

* Analyse participants in the groups to
which they were randomised

* Even if they:
* Discontinue;

* Never get the intervention
(forget, refuse, too sick, die); or

» Cross over to another group

- Why??7?

'COHPL‘ETED D NOT LOST TO ‘
TREXTMENT  ReCEIVE  FOLLOW-UP
U DiSConTiNVED
RECEVED DIED TeekTMENT
INCORRECT <TOPPED
TREKTMENT ‘ TPEATHMAT
Y BieLy
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ROB from missing outcome data

» Loss to follow-up or study withdrawal
 Is data available for all or nearly all participants?

+ Continuous outcomes, availability of data from 95% of the participants
will often be sufficient.

« Binary outcomes, the proportion required is directly linked to the risk of
the event. If the observed number of events is much greater than the
numltl)er of participants with missing outcome data, the bias would be
small.

* Could missingness in the outcome depend on its true value

» If loss to follow up, or withdrawal from the study, could be related to
participants’ health status, then it is possible that missingness in the
outcome was influenced by its true value.

—a—/ VAT L H I -
37 = S

ROB in the measurement of the outcome

» Was the method to measure the outcome appropriate

* This is about the method not the suitability of the
outcome

» Were outcome assessors aware of group allocation?
* Could this have influenced the outcome?

« If participants know their group allocation and do a
self-report assessment does this influence the
outcome?

—/
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ROB in selection of the reported result

Also common in older papers

Transparency of reporting guidelines

Multiple measures of the outcome

+ HADS - continuous, binary, different cut-offs all reported in
the same paper.

Multiple analysis of the outcome

Reduce ROB: Blinding

-

Figure 1: The authors: double blinded versus single biinded Flgure 2: The authors blinded and masked

Read Schulz and Grimes. Lancet, 2002
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Blinding

» Prevents opinions about efficacy of an intervention affecting:

- Treatment (monitoring, co-interventions)
- Measurement (encouragement, interpretation) - BIAS
— Reporting (interpretation)

Blinding improves compliance & retention of trial participants

Traditionally via use of an indistinguishable placebo
(blinds participants, treating staff)

Blind assessors if can’t blind the intervention

Need to determine: *Who (i.e. participants, investigators, assessors, analysts)
*How
* Successful or not

42

Rosiglitazone

Alteplase

Risperidone

Measles, mumps,
rubella (MMR)
vaccine

Conflict of interest

Interventions The potential impact of undisclosed conflicts of interest

the market for safety reasons in several countries but remains available in the USA.

Heart Foundation withdrew statements that the intervention could save lives.

a number of paediatric clinical trials demonstrating the benefit of the drug in children. A congressional

investigation later found him guilty of violating federal and university regulations and conflicts of interest

policies.

vaccines cause autism.

Dunn AG, Coiera E, Mandl KD, Bourgeois FT. Conflict of interest disclosure in biomedical research: a review of current practices, biases, and the role of
public registries in improving transparency. Research Integrity and Peer Revi

2016; 1(1): 1.
.

P/ )%

Following a meta-analysis showing an association between rosiglitazone and cardiovascular risk, articles
authored by researchers with conflicts of interest were more likely to uphold the safety of the drug. Among
the articles with identified conflicts of interest, 23 % did not disclose them. Rosiglitazone was withdrawn from

Alteplase was strongly recommended for use in acute stroke in clinical guidelines despite resistance from
emergency physicians concerned about intracerebral haemorrhage . Seven of eight panellists developing the
guidelines had potential conflicts of interest (indirect financial ties to the manufacturer of alteplase), but only
three of the panellists disclosed these conflicts. After the conflicts of interest were revealed, the American

While failing to completely disclose financial relationships with the manufacturer of risperidone, an influential
researcher was instrumental in expanding the diagnosis criteria for bipolar disorder in children and conducted

A study linking the MMR vaccine to autism was eventually retracted after it was discovered that an author
failed to disclose how he stood to gain financially by discrediting the vaccine. The impact on vaccine decision-
making persists even a decade later, with surveys showing that more than one in five people believe that




08/08/2024

Lundh A, Sismondo
S, Lexchin J, Busuioc
OA, Bero L. Industry

research outcome.
Cochrane Database
Syst Rev 2012; (12).

Review: Industy eponsorship and ressarch cutiome

Comparison: 1 Reeult: Industy gponsored versus nondndusty sponsored studies

Quicome: 1 Number of studies with favorable eficacy resuls

Study or subgroup Industy Nendndusty Risk Rafo Weight Risk Rafo

n'N n’'N M-H,Fixed 95% CI M-H,Fixed 95% CI

Alashali 2000 729 2110 _— 09% 1.21[0.20, 422 ]
Bero 2007 8504 asior —_— 13.7% 1.40[1.10, 1.72]
Booth 2008 49120 50185 —a— 122% 1.35[ 0%, 1.85]
Beurgecis 2010 202/280 4e/es E 210% 1.51[1.25 1.83]
Clitied 2002 asen 21724 —— 21% 112023, 1.54]
Efier 2007 2549 a4 —_—— 28% 232[1.23, 4.40]
Kally 2008 1212 a2 E—— 14% 1.e5[091,2.78]
Memeni 2000 2024 e9/es - L% 1.03[024, 1.28]
Maonaiett 2003 2/2 27 . 04% 287[0.25,8.29]
Pedis 2005 a3 3749 E = 15.0% 100[091,1.31]
Rasmussen 2008 88108 19z —— 85% 1.21[081,1.81]
Ratinger 2009 2838 18/25 —— 82% 1.00[0.73, 132 ]
Tulikangas 2008 1515 T =t 27% 1.29[029, 187]
Vlad 2007 511 o4 02% 4.52[0.31,62.24)

Total (95% C! b)) 647 * 100.0 % 1.32[1.21,1.44] sponsorship and

Total events: 853 (Industy), 329 (Nondndusty)

Hetrogeneity: Chi* = 22.26, di = 13 (P = 0.05); |* -42%

Teet tor overall etict: 7 = 6.05 (P < 0.00001)

Teet for subgroup diflerences: Nof applicable

o1 6z o5 1 2 [
Industy less faverakle

Interpreting results
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1. Common sense: Bradford Hill Criteria

» Strength of association
» Consistency

« Specificity

» Temporal relationship
 Biological gradient
 Biological plausibility

» Coherence
* (*Relevance)

An “aid to thought”: Austin Bradford Hill, Proc R Soc Med 1965 ‘

—;\v_,//’ -.. Q '...’{((h\'\”l:..i By -

45

Don’t be distracted by statistics!

« Cannot remove all bias even with fancy adjustments
» Every test or formula has its own assumptions

+ Statistics describe the impact of chance 0@ {
* They cannot assess importance or exclude bias

* Judgement is required
— Check for: 1° and 2° outcomes, subgroups

= Adverse outcomes/side effects

- Make sure confidence intervals are used

“Data don’t make any sense,
- Extract the numbers e.g. exclusions, loss to follow up we will have to resort to statistics.

- Basic checks: sample size, normal distribution, multiple tests

— o/ IVLANEY A |

46



08/08/2024

47

8INco!
PEOPLE WHO DIDN’T
HAVE A STROKE WERE
MORE LIKELY TO DRINK
SOY LATTE ON TUESDAY
THAN GREEN TEA DAILY
OR THE OCCASIONAL
ESPRESSO!

Check author
iInterpretation

AARGHH!
HELP ME
OLIVE DUNN!

EVERYONE
v SHOULD DRINK
t e LOTS OF
SOY LATTES!

e Overstatement
of the results

» Selective statement
of the results

* Reporting Beware of

the same outcome multiple ways dodgy or
.. ) selective
* Misinterpretation reporting!

L R/ ), AN

ot.com

ally-Funny.blogsp

Statistic:

48

2. Size of the effect: measures of effect

» Categorical variables
* Prevalence
* Incidence
 Relative risk, RR (or Odds ratio, OR)
 Risk difference (RD) or absolute risk reduction (ARR)
* Relative risk reduction (RRR)
* Number needed to treat/harm (NNT/NNH)

« Continuous variables
» Mean difference (difference in means)
+ Standardised mean difference (/pooled SD)

(Diagnostic studies: sensitivity, specificity, PPV...)

—— =/ ) RNREY A ==
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Big effects are hard to ignore!

"No single epidemiological study is persuasive by itself unless the lower
limit of its 95 percent confidence level falls above a threefold (200
percent) increased risk." Sir Richard Doll

"As a general rule of thumb, we are looking for a relative risk of 3 or more
(> 200 percent increased risk) [before accepting a paper for publication].”
Marcia Angell, fmr Editor, NEJM

"As a general rule of thumb, we are looking for a relative risk of 3 or more
(> 200 percent increased risk) [before accepting a paper for publication].”
Marcia Angell, fmr Editor, NEJM

Why such a ‘Big’ difference

 Always potential for confounders
» Measures of effect (e.g. RR) are only estimates

 Bias may be inherent in the method of measurement used
« Statistical manipulations and assumptions
* Publication bias

*We are talking about asking
questions to potentially change
practice
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3. Precision

« Size of the P-value (never by itself)

« Size of the confidence intervals around the outcome measure
« Have the authors considered all the important variables?

* Made adjustments?

» Was the effect of subjects refusing to participate evaluated?

« Sensitivity analyses (see validity)

P-values

* No evidence of an effect. Not: there is no effect
* Hypothesis-testing
* Tell us NOTHING on their own about precision or sample size

« Arbitrarily set value to examine the possibility that the result
could have occurred by chance

* If P <0.05, this doesn’t make the results “true”
* Never use / accept a p-value on its own

*P-values/Cls covered in our seminar Biostatistics: An Introduction
cahs.health.wa.qov.au/Research/For-researchers/Research-Education-Program/Seminars

J |
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Confidence intervals

Measure of precision

Confidence intervals are constructed in a way that has a 95%
probability of containing the population mean or true mean.

Often set at 95% but sometimes 90%

If the range includes 1 (e.g. RR, OR) then potentially NO
evidence of effect between groups

Bigger sample size — smaller confidence intervals
= greater precision around the estimate

*Overlapping Cls when making comparisons between group

53

[Formulae for different Cls: means, proportions, differences in means/proportions etc. ]

—

—/

4. Applicability of results: generalisability
‘external validity’

Inclusion/exclusion criteria

Socioeconomic, cultural, demographic differences
Typical patient in the study, range (“Table 17)

Was the study population selection process appropriate?

Was the study sample similar to the source population?

* Participation, drop-outs, loss to follow-up?
(sensitivity analyses)
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Applicability

Were all relevant harms AND benefits

considered?

Do the benefits outweigh the harms?

Individual preference?

Is it feasible? Affordable?

What do | do now
with all this information?
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Important questions to ask yourself

* What if | do nothing?
« What other options do | have?

 What are the benefits and
harms of all the options?

* Do | have enough information
to make a decision?

o Other studies?

N -.. -,. ".?((a\'\"'f:'- ... 5
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Resources

BMJ Evidence

« User’s guides/teaching papers
» Set of excellent teaching papers
* https://ebm.bmj.com/

Cochrane Evidence Essentials
* https://training.cochrane.org/essentials

Evidence Synthesis - What is it and why do we need it?
* https://www.cochrane.org/news/evidence-synthesis-what-it-
and-why-do-we-need-it

S——N/ I LN

Evidence-based journal clubs

* Focus on current real patient problems

» Bring questions, sense of humour, good food
» Distribute topics and roles

« Bring enough copies

« Keep handy copies of quick appraisal tools

« Keep a log of questions asked and answered

» Finish with the group’s bottom line, and any follow up actions
(e.g. tools, flowchart, audits, and further searches)

YV a——g/ 3] NN\
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Take home messages

» Only read to answer important, current questions
» Choose the ‘best’ sources to answer your question
» Don'’t believe everything you read!

» Choose and use a checklist for efficient appraisal
* Assess validity

* Interpret results — size, precision +

« Use common sense — Bradford Hill

 Consider relevance in your setting

» Don’t forget practical issues — cost, feasibility

» Don’t change your practice based on one paper
 Consider a journal club!

KEEP
CALM

AND

CRITICALLY
APPRAISE

Acknowledgement

» Associate Professor Sue Skull
* Providing slides for this lecture
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Coming up next

16 Aug
— Prof Sonya Girdler, Curtin University

23 Aug

Register - trybooking.com/eventlist/researcheducationprogram

We love feedback

A survey is included in the back of your handout, or complete online
https://tinyurl.com/surveyAppraiseLiterature
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1.What is evidence-based clinical practice (EBCP)?

Evidence-based medicine is the integration of best research evidence with clinical expertise
and patient values” (David Sackett). Evidence-based clinical practice involves critically
interpreting available evidence and applying it appropriately to clinical situations.

The 5 key steps of EBCP are:

A) Formulate an answerable question — PICOT
(to ensure all key elements of a question are included)

P patient or population

| intervention or exposure or test

C comparison
0] outcome
T time frame (sometimes used)

B) Track down the best evidence

C) Critically appraise the evidence for:
. Validity
. Impact (size of the benefit)
. Applicability/usefulness
D) Integrate with clinical expertise and patient values

E) Embed it into practice

F) Evaluate our effectiveness and efficiency of the change in practice - keep a
record; improve the process

G) Disseminate

H) Implementation/scalability

2. So what is critical appraisal?

Critical appraisal is the process of carefully and systematically examining research to judge
its trustworthiness, its value and relevance in a particular context (Burls, 2009).

CAHS Research Education Program Research Skills Seminar Series
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3. Why do we need critical appraisal?

a)

b)

c)

d)

Mass of rapidly expanding scientific literature — need to have a relevant, efficient
approach.

Need to shift focus to current clinical issues/problems (“just in time” education), which is
relevant to our practice, up to date and memorable rather than “just in case” reading
where we try to read everything that crosses our desk in case we might need it one day.
Systematic reviews with a meta-analysis, systematic reviews and RCTs provide the
highest level of evidence and should be the focus wherever possible.

We are (currently) poorly equipped to tell good from bad research (read Schroter et al for
further explanation — see below)

It’s impossible to read everything relevant to your discipline!

Key Concepts Underpinning Critical Appraisal

4.1. Key Concept 1: No study is perfect. (Why we must assess Study
Validity)
All research is flawed. We need to determine whether there are enough

flaws to discard it, or interpret/use it. To meaningfully interpret results, as
a minimum, a paper must have:

a) Sufficient detail to assess the key elements making up study validity (Study
Checklists help this — see below)

b)  The right study design to be able to answer the study question. Different types of
questions will require different kinds of evidence: Is the study design chosen able
to answer the study question? There are different things to look for according to
each study design/question type (Study Checklists help this — see below)

4.2. Key Concept 2: There is more than one possible explanation for a reported “effect”
found in a study.
The published result(s) may reflect:

o Truth: a real effect — what we hope from a “good” study

o Chance: according to a p value pre-determined by the researcher (eg p=0.05).
Any statistical assessment is one of probability — ie the result occurred by
chance

o Error: an erroneous result due to problems with study design/

implementation/analysis/interpretation

4.3. Key Concept 3: Not all results can be applied in the setting in which you work.
Can we apply the results in our setting? — more detail below

CAHS Research Education Program Research Skills Seminar Series
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4.4. Key Concept 4: Don'’t rely on one study (unless there really is only one!) to
change practice. Even if there is only one study you need a good reason to
change practice.

Studies on the same topic will always have different estimates of effect and often

different conclusions. This is why well-conducted systematic reviews/meta-analyses
provide stronger evidence than a single trial. Are the results valid? (Study Quality)

5. Internal Validity

Is the study design, conduct, and analysis such that the study results are likely to reflect a
true answer to the study question? To examine this, we must rule out the influences of bias
and confounding that might be contributing to observed differences in outcomes between the
treatment/exposure groups, or the measure of effect attributable to the study.

There are different check lists for internal validity according to the type of study: look at the
Centre for Evidence-Based Medicine (CEBM) website:
https://www.cebm.ox.ac.uk/resources/ebm-tools/critical-appraisal-tools. Other checklists are
provided in the resources section

Internal validity will depend on how the study was:

e designed

e conducted

e analysed

e interpreted and reported

5.1. Important Concepts:

e Bias or “systematic error” Occurs when measurements deviate systematically
from the true state of the attribute (eg sick people more likely to remember an
exposure than well people)

¢ Noise or “Random error” Occurs when repeated measurements of the same
attribute do not agree, but there is no systematic deviation from the true state of
the attribute (eg measuring head circumference three times)

e Confounding: a confounder is a baseline variable or intervention that is
extraneous to the study question, but potentially related to the outcome and is
differentially applied to the intervention and control groups. Or: Were there
alternative factors which differed between the compared groups that could have
accounted for the outcome?

Confounding in Health Research — Part |
https://www.teachepi.org/wp-
content/uploads/OIldTE/documents/courses/fundamentals/Pai Lecture8 Confound

ing Part1.pdf
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Confounding in Health Research — Part Il
https://www.teachepi.org/wp-
content/uploads/OIldTE/documents/courses/fundamentals/Pai Lecture8 Confound

ing Part2.pdf

e Study design features can minimise bias and confounding. But bias cannot be
“fixed” once it has occurred; only described as a study weakness to allow
appropriate interpretation of results.

6. What are the results?
(Study effect size and interpretation including precision)

6.1. 3 Big Things to Consider:

1) Common sense, including clinical relevance (eg 1mmHg difference in BP) —
Bradford Hill criteria, interpretation

2) Size of the effect (RR, OR, NNT, RD, ARR, etc)

3) Precision (was it measured appropriately, was the effect precise)

6.2. Summary measures of effect (measures of “occurrence”

(using Cls wherever possible — see below)

e Categorical variables:
o Prevalence
Incidence/absolute risk
Relative risk, Odds ratio
Absolute risk reduction or risk difference
Relative risk reduction,
o Number needed to treat’harm
e Continuous variables:

o Mean difference in final outcome measure (eg difference in means) (eg on
average participants receiving an intervention scored 10 points lower than the
control group)

o Standardised mean difference (difference in means/pooled standard deviation
of both groups — need SD and size of each group; also used in meta-analysis
when different tools measure the same construct e.g. depression by BDI and
HADS).

O O O O
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Prevalence = counts of events at one point in time / total number of people who could have
had the event (the population at risk). It is not a rate as there is no time component.

Incidence = count of new events / population at risk over a given time period (a true rate
described per unit of time). Those who already have the event at the start of the time period
are excluded because they are not part of the population at risk.

Relative risk (RR)= prevalence in group 1/prevalence in group 2

Risk difference (RD) = prevalence in group 1- prevalence in group 2 = same thing as
absolute risk reduction (absolute difference between two rates)

Relative risk reduction (RRR) = (1-RR) x 100% (proportional difference between two rates)
Number needed to treat (NNT) = 1/RD

Patient and clinician acceptance DOES vary according to which results are presented.
Read: Hux & Naylor Med Decis Making 1995;15;152-7.
http://www.ncbi.nlm.nih.gov/pubmed/7783576

Because measures of relative risk are relative to the comparator group, they can seem big or
important. Very important to remember that the risk benefit ratio depends on the ABSOLUTE
(baseline) risk.

Note that for Diagnostic-type Questions, other measures of effect are generally
used:

e Sensitivity, specificity

o Positive predictive value

o Negative predictive value

e Likelihood ratio positive

e Likelihood ratio negative

Please see the CEBM website for formulae etc —Specific diagnostic study materials are
listed below.

6.3. Precision
How precise is the estimate of risk? Consider:

* Size of the P-value (never by itself)

¢ Size of the confidence intervals

+ Have all the important variables been considered? Adjustments made? Were
results robust?

* Was the effect of subjects refusing to participate evaluated? Sensitivity analyses?
(see validity)

* What was the effect of missing data on the effect estimate?

CAHS Research Education Program Research Skills Seminar Series _Perth
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7. Can we apply the results in our setting?

Consider external validity (generalizability), applicability, and individual preference (when
considering patients or clients)

7.1. Important Questions to Ask

What if | do nothing?

What other options do | have?

What are the benefits and harms of all the options?
Do | have enough information to make a decision?

7.2. Summary Of Considerations In Critical Appraisal
e Overall validity and quality
* Consistency with other studies/evidence, Bradford-Hill criteria
¢ |Interpretation of results
¢ Relevance to your patient
* Practical issues (e.g. local costs, feasibility)

8. Key Resources

8.1. Evidence-Based Clinical Practice

e Sackett DL, Rosenberg WMC, Gray JAM, Haynes RB, Richardson WS: Evidence
based medicine: what it is and what it isn’t. BMJ 1996:312:71-2.
http://www.bmj.com/content/312/7023/71

¢ Centre for Evidence-based Medicine. University of Oxford (including Critical
Appraisal Sheets) http://www.cebm.net/

* Polythenia gravis: the downside of evidence based medicine. BMJ 1995;311:1666
(for fun) http://www.bmj.com/content/311/7021/1666

8.2. Critical Appraisal information

e What is critical appraisal. Amanda Burls. University of Oxford
http://www.bandolier.org.uk/painres/download/whatis/WWhat is critical appraisal.pdf

e The Environment and Disease: Association or Causation? Sir Austin Bradford Hill,
Professor Emeritus of Medical Statistics, University of London)
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1898525/pdf/procrsmed00196-
0010.pdf

e Schroter S, Black N, Evans S, Godlee F, Osorio L, Smith R. What errors do peer
reviewers detect, and does training improve their ability to detect them? J R Soc
Med 2008; 101(10): 507-514
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2586872/

¢ Critical Appraisal Skills Programme, UK
https://casp-uk.net/

CAHS Research Education Program Research Skills Seminar Series
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* GRADE working group
https://www.gradepro.org/resources

¢ SIGN methodology
https://www.sign.ac.uk/what-we-do/methodology/

8.3. Reviewing the Evidence

¢ Cochrane Collaboration
https://www.cochrane.org/

e Campbell Collaboration
https://www.campbellcollaboration.org/

¢ Joanna Briggs Institute
https://jbi.global/

* Eppi-Centre
https://eppi.ioe.ac.uk/cms/

8.4. Useful Checklists for Critical Appraisal
o Critical Appraisal Tools (Check lists). CEBM Oxford.
http://www.cebm.net/critical-appraisal/

¢ BMJ Best Practice. Critical Appraisal Checklists
https://bestpractice.bmj.com/info/toolkit/ebm-toolbox/critical-appraisal-checklists/
o CASP Checklists
https://casp-uk.net/casp-tools-checklists/
¢ AMSTAR
https://amstar.ca/Amstar_Checklist.php
¢ ROBIS
https://www.bristol.ac.uk/population-health-sciences/projects/robis/
¢ Risk of bias 2 tool
https://www.riskofbias.info/
¢ Risk Of Bias In Non-randomized Studies - of Interventions (ROBINS-I)
https://www.riskofbias.info/welcome/home
e Joanna Briggs Institute
https://jbi.global/critical-appraisal-tools

8.5. Checklists for study transparency
¢ Equator network — reporting guidelines for main study types
https://www.equator-network.org/

e Prognostic studies
https://www.cebm.net/wp-content/uploads/2014/04/cebm-prognosis-worksheet.pdf

CAHS Research Education Program Research Skills Seminar Series
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8.6. Communicating Results
¢ Hux JE, Naylor CD. Communicating the benefits of chronic preventive therapy:
does the format of efficacy data determine patients' acceptance of treatment? Med
Decis Making 1995;15;152-7
http://www.ncbi.nlm.nih.gov/pubmed/7783576

e SD Carley et al, Moving towards evidence based emergency medicine: use of a
structured critical appraisal journal club, Lancet (1997) 349:301-5
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1343126/pdf/jaccidem00025-0010.pdf

8.7. Journal Clubs
¢ Phillips RS, Glasziou P. What makes evidence-based journal clubs succeed? Evid
Based Med 2004,9:36-37
http://ebm.bmj.com/content/9/2/36.full
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The CAHS Research Education Program is proudly supported by the Perth Children’s Hospital Foundation.

Research Skills Seminar Series

7, A free, open-access resource designed to upskill busy clinical staff and students

and improve research quality and impact.

16th August 2024 12.30 -1.30pm

Systematic reviews play an important role in health research. They provide a high level
summary of studies and can inform policy and practice relevant to a particular area of
inquiry. Understanding review methodologies is useful for those who wish to undertake a
systematic review, or just read one. This seminar provides an overview of several types

of reviews, along with simple strategies to focus a review and support review
methodology.

Meet the presenter % Curtin University

Prof Sonya Girdler
Director of the Curtin Autism Research Group (CARG)
Director of Program 3 of the ‘Living with Autism’ CRC
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Sonya has published over 100 papers, including publishing more than 20 reviews (Systematic
and Scoping), supervised 12 PhD students to completion and has extensive experience in
conducting research in health and community settings.

Sonya is active in advocating and supporting other women in research in STEMM related fields.

Perth Children’s Hospital Auditorium

Level 5, 15 Hospital Ave Nedlands
Accessible via pink or yellow lifts
or
Access online via Teams or
Watch from a hosted video-conferencing site
® Fiona Stanley Hospital
e Lions Eye Institute . Subscribe to our mailing list
® Pathways in Shenton Park
® Royal Perth Hospital

T

@ (08)6456 0514 DA< researcheducationprogram@health.wa.gov.au
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CAHS Research Education Program

Z Research Skills Seminar Series

g A free, open-access resource designed to upskill busy clinical staff and students
and improve research quality and impact.

Knowledge Translation
23rd August 2024 12.30 - 1.30pm

Ensuring that research findings are translated into practice involves a systematic approach
from the beginning when you are designing your research. Implementation science bridges
the gap between developing and evaluating effective interventions and implementation and
de-implementation in routine practice. This seminar covers key elements of implementation
research; theoretical approaches, research designs, involvement of stakeholders, behaviour
change interventions.

] . . .
- Meet the presenter % Curtin University

! Professor Fenella Gill
' Acute Paediatric Nursing, Perth Children's Hospital and Curtin University

Fenella was an NHMRC Translating Research into Practice Fellow for post-doctoral research on
partnering with parents in the care of their deteriorating child in hospital. She has undertaken training

in implementation science in Canada and Australia and has held two further Implementation Science
Fellowships. Fenella led the development of an evidence based paediatric early warning system with
integrated family involvement and sepsis recognition. The ESCALATION System has been recently
implemented throughout all WA hospitals where children are cared for and also adopted in pre-hospital
emergency care by St John Ambulance WA. She now leads a research program Safer care for children
in hospital to optimise the ESCALATION System.

Perth Children’s Hospital Auditorium

Level 5, 15 Hospital Ave Nedlands
Accessible via pink or yellow lifts
or
Access online via Teams or
Watch from a hosted video-conferencing site
® Fiona Stanley Hospital
® Lions Eye Institute
® Pathways in Shenton Park
® Royal Perth Hospital

@ (08)6456 0514 DA< researcheducationprogram@health.wa.gov.au
gw?? Government of Western Australia Pert Alight lunch is provided for ~
_Z‘ A Child and Adolescent Health Service Hospita our in-person attendees.
Ji e A\ Bookings are essential. o, |

The CAHS Research Education Program is proudly supported by the Perth Children’s Hospital Foundation.
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CAHS Research Education Program

féEDCap Workshop Series

Research Electronic Data Capture

The Research Education Program - supported by the Perth Children’s Hospital Foundation and the
Telethon Kids Institute - offers a series of hands-on workshops that focus on the most integral features
of REDCap and its application to your research project data. Workshops aim to directly build user
skills in a guided environment, with time to ask questions and work on your own project.

Dates below are still being finalised so check back again for latest version.

TELETHON
Presented by: Research Education Program Research Fellow Dr Giulia Peacock I‘IDs
Location: PCH, TKI Seminar Room, Level 5 (West). INSTITUTE
Topic Day Date Time Max No (in person)
Workshop 1 — Basic Walkthrough Tuesday 27 Feb 2:30pm to Watch
4:30pm
Workshop 2 - Intermediate Walkthrough Tuesday 12 March 1:00pm to Watch
3:30pm
. ) Watch
Workshop 3 — Advanced REDCap Tuesday 30 April 1:00pm to —_—
- Creating Surveys 3:30pm
Workshop 4 — REDCap Troubleshooting Tuesday 28 May 2:00pm to cancelled
Workshop 4:00pm
Workshop 5 — Basic Walkthrough Tuesday 16 July 1:00pm to Watch
3:30pm
Workshop 6 — Intermediate Walkthrough Tuesday 20 Aug 1:00pm to 40
3:30pm Register
Workshop 7 — Advanced REDCap Tuesday 10 Sep 2:00pm to 40
- Creating Surveys 4:30pm Reqister
Workshop 8 — REDCap Troubleshooting Tuesday 15 Oct 1:00pm to 40
Workshop 3:30pm Register

IMPORTANT

Attendance is open to all Department of Health and Telethon Kids Institute staff.

Places are strictly limited and offered on a first-come, first-serve, basis. If you are not able to attend a workshop for
which you have registered, please contact Research Education Program support via phone or email to cancel your

reservation and/or be placed in another workshop or on the waitlist.

or Register here

researcheducationprogram@health.wa.gov.au

cahs.health.wa.gov.au/Research/For-

researchers/Research-Education-Program

Register via Trybooking.com Contact Us
&  (08) 6456 0514
@
“
Subscribe to our mailing list

@ (08) 6456 0514  [<| ResearchEducationProgram@health.wa.gov.au B REDCap Resources
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The CAHS Research Education Program REDCap Workshops are proudly supported by the
Perth Children’s Hospital Foundation and Telethon Kids Institute.

CAHS Research Education Program

ﬁEDCap Workshop Series

Research Electronic Data Capture

REDCap Workshop 6: Intermediate Walkthrough

20th August 2024 1.00 - 3.30pm
Beyond the basics

» This level offers a more comprehensive look at creating a database and using surveys, and
builds upon the topics in the REDCap Basics Workshop.

* Those who attend this workshop should be familiar with navigating and using REDCap for
project set-up and it will be most beneficial to those who have identified an upcoming need
for the advanced functionality covered in this workshop.

* Do you already know how to create a project from scratch and use branching logic?
If no, please register for a Basics Workshop. This workshop is for users who are already
familiar with the REDCap interface. Open to all WA Health and TKI staff only.

' Dr Giulia Peacock
' CAHS Research Education Program Research Fellow

Giulia graduated medical school from the University of Notre Dame Fremantle in 2014. She supplements
her clinical work as an Advanced Paediatric Trainee by conducting and publishing research in paediatric
cardiology and through active involvement in medical education.

She is currently completing her Masters in Clinical Science, Child Health Research at the University of

Western Australia. She hopes to ensure easy accessibility to research education and support, to create
best outcomes for all patients.

PCH, TKI Level 5 Seminar Room

Register via Trybooking.com

View recorded workshops online
Subscribe to our mailing list

Accessible via the yellow or pink lifts Places are capped at 40. Laptops are available if required

@ (08) 6456 0514 D4 researcheducationprogram@health.wa.gov.au
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to undertake clinical research projects.
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The Research Education Program (REP) Research Skills Workshop Series, supported by
the Perth Children’s Hospital Foundation and the Telethon Kids Institute, offers a series of I‘EDS
interactive workshops that focus on building the most fundamental research skills required

(@ '’ CAHS Research Education Program

A 2024 Research Skills Workshop Series

TELETHON

INSTITUTE

Discover. Prevent. Cure.

Workshops aim to directly build user skills and knowledge in a guided environment, with time to ask questions specific to your

own project.

Presented by: CAHS Research Department and invited guests

Location: PCH, TKI Seminar Room, Level 5 (W)

research findings to a target audience.

We invite you to a practical session that will provide useful tips, practice
sessions and personalised feedback to help deliver an adequate depth of
your research findings to various research stakeholders.

Topic Day | Date Time Max
(in-person)

Workshop 4 - Navigating Research Ethics and Governance in WA

If you are undertaking a research project or are thinking about becoming Tue | 23 April | 2.00pm Watch

involved in research, understanding the review and approval requirements - 4:00pm

for your research project may appear intimidating. This workshop aims to

help you understand the process of ethical and governance review for

research approvals at CAHS - includes PCH, CACHS, CAHMS and

Neonatology.

Workshop 1 - Setting up Clinical Trials

Clinical trials are the benchmark for testing interventions in healthcare. Mon | 20 May | 12.00 noon | Watch

This workshop aims to provide practical advice to clinical researchers who - 2.00pm

want to gain insight on how to develop and complete their clinical trial on

time and within budget. Come learn practical aspects of the steps involved PCH level 6

in developing a clinical trial from the research idea to protocol development TKI Manda

and execution.

Workshop 2 - Manuscript Writing

Journal publications are an integral part of dissemination of research findings. | 1Y€ | 11 June | 2.00pm Watch

However, it can be overwhelming to convert several months of research into - 4:00pm

a succinct manuscript that will be loved by peer-reviewers and attract readers.

This workshop is designed to give those who have completed their research

projects, practical skills to transform their research data into publishable peer-

reviewed literature.

Workshop 3 - Oral Presentation of Research Results

Dissemination of research findings is integral in knowledge translation and Tue | 220ct | 2.00pm 40

clinical practice change. Oral presentations provide rapid dissemination of - 4:00pm Register

IMPORTANT

Places are strictly limited and offered on a first-come, first-serve, basis. If you are not able to attend a workshop for
which you have registered, please contact Research Education Program support via phone or email to cancel your

reservation and/or be placed on the waitlist.

- Register via Trybooking.com

Contact Us
&  (08) 6456 0514
© ] 5

Subscribe to our mailing list

cahs.health.wa.gov.au/Research/For-
researchers/Research-Education-Program

researcheducationprogram@health.wa.gov.a

D (08) 6456 0514

<] ResearchEducationProgram@health.wa.gov.au

Y%/ REP Website
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2024 Research Skills Workshop Series

Oral Presentation
of Research Results Workshop

22nd October 2024  2.00 - 4.00pm

Dissemination of research findings is integral in knowledge translation and clinical practice
change. Oral presentations provide rapid dissemination of research findings to a target
audience.

We invite you to a practical session that will provide useful tips, practice sessions and
personalised feedback to help deliver an adequate depth of your research findings to
various research stakeholders.

Meet the presenter

Dr Giulia Peacock
Research Fellow
CAHS Research Education Program

Giulia graduated medical school from the University of Notre Dame Fremantle in 2014. Giulia
supplements her clinical work as an Advanced Paediatric Trainee by conducting and publishing
research in paediatric cardiology and through active involvement in medical education. She is
currently completing her Masters in Clinical Science, Child Health Research at the University of
Western Australia. She hopes to ensure easy accessibility to research education and support,

to create best outcomes for all patients.
| s
T

Accessible via the yellow or pink lifts. Places are capped at 40. Laptops are available if required

PCH, Level 5, TKI Seminar Room

@ (08)6456 0514 [ researcheducationprogram@health.wa.gov.au
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Government of Western Australia
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Discover. Prevent. Cure.

The CAHS Research Education Program REDCap Workshops are proudly supported by the
Perth Children’s Hospital Foundation and Telethon Kids Institute.
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Child Health
Research
Symposium

4 - 7 November

You are invited!

Monday 4 November at S5pm
PCH Collegiate Lounge

Join us in opening our CAHS Symposium

For more information, contact us on

><] pch.symposium@health.wa.gov.au



CAHS Research Education Program

Research Skills Seminar Series

A free, open-access resource designed to upskill busy clinical staff and students
and improve research quality and impact.

Rapid Critical Appraisal of Scientific
Literature

Thank you for your interest in this seminar

Please complete this 1-minute evaluation.
Your feedback will help guide future presentations and educational activities.

How did you attend the seminar?
Live seminar at Perth Children's Hospital
Hosted video-conference on-site (e.g. FSH, Lions Eye, RPH etc.)
Online via Avaya or Teams
Viewed online recording

Please rate your agreement with the following statements:

Strongly Strongly
N/A Disagree Disagree Neither Agree Agree

The aims and objectives were clear
The session was well structured
Presentation style retained my interest
The speaker communicated clearly
The material extended my knowledge

The additional resources were helpful

What were the best aspects of the seminar?
What changes or improvements would you suggest?

How did you hear about the seminar?
(you can select multiple answer)
Email invitation from Research Education Program
CAHS Newsletters e.g. The Headlines, The View, CAHS Research Newsletter
"Health Happenings" E-News
Healthpoint Intranet Upcoming Events
Collegiate lounge screen or other posted promotional material
Telethon Kids Institute screen or other posted promotional material
Telethon Kids Institute Newsletter
Other

Thank you!



cahs.health.wa.gov.au/ResearchEducationProgram

s NN\ NN S A8V

JHH I e~ f - N



mailto:ResearchEducationProgram@health.wa.gov.au
https://cahs.health.wa.gov.au/ResearchEducationProgram
https://www.cahs.health.wa.gov.au/Research/For-researchers/Research-Education-Program/Seminars

	CAHS Research Education Program
	Research Skills Seminar
	Rapid Critical Appraisal  of Scientific Literature
	Rapid Critical Appraisal  of Scientific Literature
	Rapid Critical Appraisal  of Scientific Literature
	1. What is evidence‐based clinical practice (EBCP)?
	2. So what is critical appraisal?
	3. Why do we need critical appraisal?
	4. Key Concepts Underpinning Critical Appraisal
	5. Internal Validity
	6. What are the results?  (Study effect size and interpretation including precision)
	7. Can we apply the results in our setting?
	8. Key Resources

	2024 Workshops calendar.pdf
	Contact Us
	( (08) 6456 0514
	( researcheducationprogram@health.wa.gov.au
	( cahs.health.wa.gov.au/Research/For-researchers/Research-Education-Program

	2024 REP REDCap Workshop Dates V5.pdf
	Contact Us
	( (08) 6456 0514
	( researcheducationprogram@health.wa.gov.au
	( cahs.health.wa.gov.au/Research/For-researchers/Research-Education-Program
	These in-person workshops are available to all WA Health and TKI staff.
	Perth Children’s Hospital
	TKI Seminar Room, Level 5 (West).
	Access via boardroom corridor
	Recorded seminars & workshops from the Research Education Program




