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Agenda

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

Topics covered:  

• Review of principles and tools for research data management and biostatistical analysis

• Considerations for efficiently collecting and analysing clinical research data

• Deconstruction of the process with clinical research examples 

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

Research Project 

execution and 

management

GovernanceEthics

Planning

Research OR

Quality Assessment?
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https://metronorth.health.qld.gov.au/research

https://qheps.health.qld.gov.au/metronorth/research/education-resources

Clinical research education resources and tools 

Metro North HHS Office of Research
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Emma Ballard
Senior Biostatistician

QIMR Berghofer

• The Statistics Unit conducts collaborative research and 

provides a statistical consultancy service to Metro North

• Diverse background in medical and agricultural research as 

a researcher and biostatistician

Expert reviewer for the Human Research Ethics Committees at 
the Royal Brisbane and Women’s Hospital and The Prince 
Charles Hospital

Metro North HHS Office of Research

Key components of a research project

• Research question

• Primary and secondary outcomes

• Study population

• Patient recruitment

• Study design
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Key components of a research project - Example

• Research question 

− Patients with “condition X” undertaking program 1 will have a greater change in pain score as measured by an 11-point numeric rating 

scale (NRS) at 3 months compared to patients undertaking program 2

• Primary outcome

− Change in pain score between baseline and 3 months

• Study population

− Adult patients with “condition X”

• Patient recruitment

− Patients attending the clinic between date 1 and date 2 with “condition X” are eligible. Typically, we see XX patients per year.

• Study design

− Randomised control trial

9

Metro North HHS Office of Research

How do the key components inform a sample size calculation?

Components

• We are comparing program 1 with program 2

• Primary outcome is change in pain score between baseline and 3 months

• The estimates we have identified in the literature are: SD = 4, 𝜌 = 0.45, 𝛿 = 3

• Statistical test to be used: Analysis of covariance (ANCOVA) including baseline pain as a covariate

Sample size

Using the ANCOVA sample size formula [REF 1], with a standard deviation of 4 units for the post-measurement, assumed to be the same for 

both programs, a correlation of 0.45 between baseline and 3 months, 80% power, 5% two-sided significance and anticipated mean difference 

between program 1 and 2 of 3 units for the change in pain NRS [REF 2], 23 participants per group will be required (46 in total).
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How do the key components inform a statistical analysis plan?

• The comparison of interest is between program 1 and program 2

• Univariate analyses

− Summarised as

o Continuous variables: mean and standard deviation or median and interquartile range if not normally distributed

o Categorical variables: frequency and percentage

− Examined using

o Continuous variables: Student t-test or Mann Whitney U test if not normally distributed 

o Categorical variables: Pearson Chi-squared test or Fisher’s exact test if more than 20% of the expected counts are less than 5

• Modelling

− The change in pain from baseline will be examined using an ANCOVA with baseline pain as a covariate 
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How do I decide what data to collect?

• Patient characteristics

− What are the characteristics of your patient population that you would expect to see reported?

− What characteristics are specific to your study?

− Create an empty table 

• Explanatory, confounding and mediating variables

− Look at other publications, use your clinical experience

− e.g. program, number of sessions completed each week, medications, depression, pain catastrophising

• Secondary outcomes

− What other outcomes can you think of that may support your primary outcome?

− e.g. Quality-of-life, muscle strength

12

Characteristics Units Variable type Statistics

Age Years Continuous mean (SD)

Gender Categorical n (%)

BMI kg/m2 Continuous or categorical mean (SD) or n (%) for underweight, normal, overweight and obese

11
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How do I decide what data to collect?

Codebook

Dataset

13

Variable 

No.

Name Label Values

1 ID Unique patient ID 

2 Group Program 0 = program 1

1 = program 2

3 Age Age at baseline years, missing 9999

4 Gender Gender 0 = male

1 = female

5 Baseline_pain_score Pain score at baseline values ranging from 0 to 10, exclude if below 4

6 Month3_pain_score Pain score at 3 months values ranging from 0 to 10

ID Group Age Gender Baseline_pain_score Month3_pain_score

1 1 32 1 7 4

2 1 60 0 8 0

3 0 22 0 6 4

4 1 36 1 7 1

5 1 46 0 7 3

6 0 73 0 7 7

7 0 48 0 10 4

8 1 43 0 6 5

Metro North HHS Office of Research

Can I believe these numbers?

• Data checking

– High standards of measurement and data entry

– Checks on range and logic. Use maximum, minimum, histograms, scatter plots

– Compatibility with clinical expectations

• Data summary

– Frequency and cross tabulation for categorical data

– Mean, standard deviation and range for continuous data

– Simple tables and figures

• Only the right individuals are included

– Satisfy inclusion and exclusion criteria

– Are the individuals representative of the reference population?

• Missing data

– Reason for missing related to the individual or independent

– What proportion of data is missing?
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Thuy Frakking

Research Coordinator

Caboolture Hospital,

MNHHS Clinician Research Fellow

• Certified practising speech pathologist with 15 years clinical 

experience in paediatric speech pathology / allied health 

across tertiary, secondary and community hospital settings

• Active clinical researcher who has attracted >$1.2 million in 
competitive research funding in the areas of health services 
research and paediatric feeding disorders

Metro North HHS Office of Research

Example 1 – Retrospective Observational Study
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Key components

• Research question 

− What is the association of the Clinical Frailty Score on hospital related outcomes?

• Primary outcome

− 28 day mortality

• Secondary outcomes

− In hospital mortality, admission, LOS, number of ED presentations, falls, delirium, pressure injury

• Study population

− Adults ≥75 years  presenting to ED at Caboolture (area of low socioeconomic index for area)

• Patient recruitment

− Already completed. 

• Study design

− Observational retrospective. 17

Metro North HHS Office of Research

• Research question 

− What is the association of the Clinical Frailty Score on hospital related outcomes?

Points for consideration:

18

Context / 
background

Team

Significance / 
feasibility

17
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• Primary outcome

−28 day mortality

• Secondary outcomes

− In hospital mortality, admission, LOS, number of ED presentations, falls, delirium, pressure 

injury

Points for consideration:

19

Type of data

Source & reliability of data

Ethics & governance

• Low risk application

• PHA approval

Metro North HHS Office of Research

• Study population

−Adults ≥75 years  presenting to ED at Caboolture (area of low socioeconomic index for area)

• Patient recruitment

−Already completed. 

• Study design

−Observational retrospective. 

Points for consideration:

20

Clinical informatics

Data linkage

Database

19
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Importance of a codebook

23

Metro North HHS Office of Research

Practical tips

• Sending of de-identified information only to those listed in original PHA application

• Know variables and how it will be used by your biostatistician

• CHECK, CHECK and Re-CHECK format of database including drop down options

• Different team members have different strengths, use this!

−Biostatistician: data linkage, statistical planning and analyses, missing data, data summary, 

checking assumptions and violations

−Clinicians: content experts of what is clinically acceptable, feasibility, translation

−Research Coordinator / Fellow: network and guidance on steps in research

−Executive sponsor/lead: escalation of barriers, facilitation of dissemination

24
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Example 2 – Prospective multi-centre randomised control trial

25

Metro North HHS Office of Research

Key components

• Research question 

− Does integrated care coordination improve quality of life outcomes for children with a newly 
diagnosed chronic non-complex medical condition?

• Primary outcome

− Paediatric Quality of Life; Family Quality of Life

• Secondary outcomes

− School absences; number of primary care, specialists and admissions

• Study population

− Children 0 to 18 years with a chronic non-complex medical condition

• Patient recruitment

− Prospective, unblinded, N=81

• Study design

− RCT
26
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• Research question 

−Does integrated care coordination improve quality of life outcomes for children with a newly 

diagnosed chronic non-complex medical condition?

Points for consideration:

27

Context / 
background

Team

Significance / 
feasibility

Metro North HHS Office of Research

• Primary outcome

−Paediatric Quality of Life; Family Quality of Life

• Secondary outcomes

−School absences; number of primary care, specialists and admissions

Points for consideration:

28

Type of data

Source & reliability of data

Sample size calculations

Ethics & governance

• Full HREC application

• Department of Human Services

• Education Queensland

27
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• Study population

−Children 0 to 18 years with a chronic non-complex medical condition

• Patient recruitment

−Prospective, unblinded, N=81

• Study design

−RCT

Points for consideration:

29

Clinical informatics

• CHQ, MNHHS, GCHHS

Education Queensland

Department of Human Services

Database

• Data cleaning

• Data summary

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

Importance of a codebook
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Practical tips

• Sending of de-identified information only to those listed in original approved HREC applications

− Different organisation may charge fees for data extraction, check!

• Know variables and how it will be used by your biostatistician

• CHECK, CHECK and Re-CHECK format of database including drop down options

− Do this at the beginning. Send to health economist, biostatistician 

• Different team members have different strengths, use this!

− Biostatistician: statistical planning and analyses, missing data, data summary, checking assumptions and 
violations

− Health economist: variables required for formal economic evaluation, methods are different to stats
− Clinicians: content experts of what is clinically acceptable, feasibility, translation
− Research Coordinator / Fellow: network and guidance on steps in research
− Executive sponsor/lead: escalation of barriers, facilitation of dissemination

• RESPECT for confidentiality of all participants in our study. The need for further permissions if wanting to share 
individual patient stories

33

Metro North HHS Office of Research
34

Kylie Burke

Principal Research Fellow

Metro North Mental Health

• Responsibility for building research capacity within Mental 

Health

• Psychologist and researcher whose work has focused on 

supporting parents and children experiencing adversity, 

including adolescence, children with life-threatening 

illnesses and the intergenerational effects of social 

disadvantage
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Take A Breath: A Program for 
Parents of Children with a Life 

Threatening Illness –

Dr Kylie Burke 
Principal Research Fellow 
MNMH

“I dream about being on a train with my 
daughter. Then we are hanging off the back 
whilst it goes out of control. I can’t hold 
onto her – she is slipping away from me. I 
wake up feeling sick to the stomach, scared 
and completely wiped out”

Identifying the Problem, Topic or Solution

35
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What do we know?

• The most distressed parents do not always have a child with the worst 
diagnosis/prognosis

• The event/s are not necessarily the trigger for a trauma response

• Cognitions (i.e. subjective appraisal) are the key

• Other things to consider:
• Timing

• Tailoring according to risk

37
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Aims, Research Questions and Hypotheses

• Aims 
• broad statement of problem, topic or solution
• Terms like: assess, build knowledge, understand, identify, evaluate

• Research Question/s
• Can be 1 or multiple
• Linked to aim
• Primary and Secondary
• Phrased as a question
• More specific than aim

• Hypotheses
• Relate to a specific research question
• A research question can have multiple or multi-part hypotheses
• Statement of expected outcome

Project Aims

• The project sought to advance capacity to both screen and treat at 
risk families by extending previous work in the area of childhood 
cancer to other life-threatening illnesses (LTIs) and by development 
and evaluation of an intervention targeting parent distress 
following a traumatic experience. The overall aims of the project 
are to:

• Identify the psychosocial risk factors in families with a child with 
a serious childhood illness/injury (cardiac disease, acquired brain 
injury or having been admitted to the Paediatric Intensive Care 
Unit).

• Assess if a parenting intervention leads to improvements in 
psychosocial distress for parents of children with cancer.

39
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Aims

1. To investigate the prevalence of parent psychosocial distress in four 
illness groups: Pediatric diagnosis of cancer, a cardiac or neurological 
condition or admission to Pediatric Intensive Care Unit (PICU).

2. To determine the trajectory of parent psychosocial distress 
symptoms over an 18 month period from the child’s initial diagnosis 
of cancer, a cardiac or neurological condition or admission to PICU.

3. To identify the demographic, psychosocial and illness related 
predictors of parent psychosocial distress and to investigate whether 
these vary at different timepoints after the child’s initial diagnosis.

4. To examine the relationship between parent psychosocial distress 
and child psychological wellbeing from 4 to 19 months after the 
child’s initial diagnosis.

Research Questions

The Primary research questions were:

• What factors identified at 4 weeks post diagnosis reliably predict psychosocial recovery in 
parents and children when a child is diagnosed with a SCII?

(Psychosocial recovery was defined as improvement in reports of quality of life, the impact of the SCII and symptoms 
of post traumatic stress)

The Secondary research questions were:

• Does the PAT 2.0 reliably predict: 
• families at risk for psychopathology, including depression, anxiety, PTSD symptoms; 

• quality of life at 4, 7 and 24 months post-diagnosis?

• What is the prevalence rate of depression, anxiety and PTSD symptoms of children with SCII, 
and their parents, acutely and over the 24 months post-diagnosis?

• What are the risk factors, and their associations for depression, anxiety and PTSD symptoms 
in children with SCII and their parents?

41
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Conceptual Model: Hypothesised Psychosocial Trajectories for 
Families of Children with LTI

• A prospective longitudinal design (see Figure) to track the 
developmental trajectory of trauma for families across 4 time points.  

Participants completed a survey on a 
maximum of four separate occasions: 

– Time 1 administered within four weeks 
of diagnosis during the Peri-Trauma 
phase; 

– Time 2 at 3 months following Time 1 (4 
months; Evolving Phase); 

– Time 3 completed 3 months from Time 
2 (7 months; Evolving Phase);

– Time 4 completed 18 months from 
Time 3 (25 months) during the Long 
term trauma phase of the PMTSM 
model. Participant data was included if returned no later than two weeks from 

dissemination. 

Design

Project Logic Model

Il

Illness-related factors
• Illness type
• Illness severity
• Length of hospitalisation

Demographic factors
• Parent age and gender
• Socioeconomic status
• Ethnicity
• Parent education

Psychosocial factors
• Parent mental health
• Trait anxiety
• Family functioning
• Family structure

Parent response or 
experience of the illness

Child mental health and 
well-being

Parent mental health and 
well-being

Family Functioning

Predictors Mediator Outcomes

43

44



1/04/2021

23

Participants
Inclusion criteria

Eligible parents were:

• those who were caregivers of children aged 0-to 18-years admitted to the RCH for 
the first time for cardiac surgery in the first month of life (Cardiology),

• a new cancer diagnosis of any type (Oncology), a stroke or moderate-to-severe 
head injury (Neurology), or admission to PICU for longer than 48 h and their first 
admission for that illness (PICU).

• Ill children who were aged 7-to 18-years were invited to participate in data 
collection during time-points 2, 3 and 4 of the project. They were not involved in 
timepoint 1. 

• Parents were still able to participate even if their child did not.

Exclusion criteria

Parents were excluded if:

• they were aged below 18-years of age, 

• had experienced a major trauma in the 2 months prior to their child’s diagnosis 
(such as the death or serious injury of another immediate family member), 

• or had insufficient English to complete the questionnaires.

• Parents of children not expected to live longer than 6 months were identified by 
the clinical team and were not approached for participation.

Recruitment, Consent and 
Participant Tracking

• CONSORT – RCTs
Moher, D., Hopewell, S., Schulz, K., Montori, V., Gøtzsche, P., Devereaux, P., Elbourne, 
D., Egger, M., & Altman, D. (2010). for the CONSORT Group. CONSORT 2010 
Explanation and Elaboration: updated guidelines for reporting parallel group 
randomised trial. J Clin Epi. 

• STROBE – Observational studies
von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The 
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 
Statement: guidelines for reporting observational studies.

• PRISMA – Systematic reviews
Rethlefsen ML, Kirtley S, Waffenschmidt S, Ayala AP, Moher D, Page MJ, Koffel JB; 
PRISMA-S Group. PRISMA-S: an extension to the PRISMA Statement for Reporting 
Literature Searches in Systematic Reviews. Syst Rev. 2021;10(1):39.

For other designs go to: https://www.equator-network.org/reporting-guidelines/
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Data Analysis and Power

• For Aim 2, Repeated Measures ANOVA will be used to assess temporal 
changes in parent traumatic stress symptoms, with time since diagnosis as 
the independent variable and the PCL-S as the outcome measure. Random 
effects linear regression may also be employed, as it allows for 
correlations between repeated measures taken from the same 
participant, and analyses available data (allowing missing timepoints). This 
procedure will be repeated for the child measures with the CROPS as the 
outcome measure. 

• Power analysis suggests that in order to detect a small-to-medium effect 
size (η2 = 0.025) the target of 240 families (80 in each illness group) is 
sufficient to conduct the planned analyses (power = 80 %, α = 0.05).

Selecting Measures

Linked to Research Questions and Hypotheses

• What are the constructs you want to measure?

• Do you have a measure for each construct?

Choosing Measures

• Are there already developed and psychometrically sound measures 
available (are they accessible? Free?)

• Unsure?
• Ask colleagues
• Literature Search/Google

• Nothing Available?
• Develop your own (use clinical knowledge AND literature)

47
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Measure Selection

AIMS
1. To investigate the prevalence of parent 

psychosocial distress in four illness 
groups: Pediatric diagnosis of cancer, a 
cardiac or neurological condition or 
admission to Pediatric Intensive Care 
Unit (PICU).

2. To determine the trajectory of parent 
psychosocial distress symptoms over 
an 18 month period from the child’s 
initial diagnosis of cancer, a cardiac or 
neurological condition or admission to 
PICU.

3. To identify the demographic, 
psychosocial and illness related 
predictors of parent psychosocial 
distress and to investigate whether 
these vary at different timepoints after 
the child’s initial diagnosis.

4. To examine the relationship between 
parent psychosocial distress and child 
psychological wellbeing from 4 to 19 
months after the child’s initial 
diagnosis.

The Protocol

• Developed at the beginning

• Included with ethics

• Ensures you have a well defined plan

• Provides detail for reports, presentations and 
papers

• Can be a publication

Key Points

• Build a team

• Develop a clear project plan (Protocol)

• Diagrams!

• Codebook
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