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Child Cancer in Australia
• Each year almost 2,000 children, adolescents and young 
adults are diagnosed.

• 20% will relapse and most will die of their disease.
• Families still travel overseas for experimental therapy 
after relapse.

• Most successful cancer therapy consists of old drugs with 
high toxicity, needing expensive supportive care.



Child Cancer in Australia
• Each child cancer centre performs 20‐25% of the work at our 8 

children’s hospitals each day.
• Cause of child cancer is partly germline genetics and partly pre‐ and 

post‐natal environment.
• 20,000 young adult survivors, of whom 1/3 will have a serious 

ongoing health problem.
• Most survivors are lost to follow‐up.
• Rural kids have prolonged stays in city centres.
• 10% of inpatients suffer mortality or severe morbidity from an 

error/variation in normal practice.



• 95% of children with cancer are treated at one of three clinical 

centres (SCH, CHW, JHH)

• 60% of patients treated on a trial, some more than one.

• Integration into national and international clinical trials networks.

• Trials are rarely industry sponsored.

• Rapdi adoption of new diagnostics and therapies.

• 30 year history of biobanking tumor tissues, germline DNA.

• 30 year history of multidisciplinary team meetings and care.



KCA Flagships Research Programs

(i) Improving models of child cancer care 

(ii)Treatment of high risk child cancer

(iii)Monitoring and preventing treatment side‐effects 

(iv)Prevention of child cancer. 



• Infrastructure: 60%
• Bioinformatics
• Clinical Trials
• Pharmacokinetics
• Biobanking (at diagnosis, germline, liquid biopsy, CCS)

• Research Grants:
• New Projects: 2‐3 per year. 100K/yr for 2 years.
• Commissioned Research.

• Education:
• Conferences, workshops

• Training:
• Grant writing
• Travel, PhD and Top‐up scholarships.
• Career directions.

• Leveraging 10:1.

KCA Spending



KCA Implementation Research Projects 
• Impact of electronic clinical systems on clinical safety and 
workload in oncology.

• Model of care for fertility preservation in children and 
AYA.

• Prevention of abnormal body composition, including 
obesity, and associated comorbidities in CCS

• Improving the management of the febrile child with 
cancer in rural share care clinical centres.

• A decision aid for parents of a child who has relapsed.





Consumerism, Data, Mobility; 
Changing Health Expectations

Associate Professor Cheryl McCullagh
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The Children’s Hospital at 
Westmead 

Consumerism, data, mobility; changing health expectations 





Strategic Directions shift 
 
SCHN will adopt leading ICT systems and  
support models to enhance care, support  
excellent information governance, and  
provide user experiences that exceed expectations  

 

• Growing community participation will be supported 
 

• Transformation of the health system will be in partnership with patients 
and families 
 

• SCHN will responsibly acknowledge ICT system growth 



• Clinical outcome reporting  

• Survey, audit and surveillance 

• Care that changes in response to condition 

• Predictive Clinical Analytics 

• Real time research 

• Real time coding, counting 

 
 

Data access is improving our options for Quality, safety, audit, 

reporting, improvement and research 



 Communication 
 Analytics  

 Transformation 



• Converting a paper process to 
electronic 
 

• One example of creating a safety net 
with EMR content.  
 

• Prompt to behave according to best 
practice 
 

• BTF added to the EMR across the 
network.  
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• EMR warehouse 

10 

Real time replication of the EMR 
to test models of care.  
 
Testing the impact of changes on 
real patients- a safe way to 
reduce the research to practice 
gap. 
 
Current projects  
• Risk stratification in Febrile Neutropenia, 

UTI,  Bronchiolitis 
• EMR text mining for rare disease 
• Contribution to big data in validating 

therapeutic drug levels 

 
 

 





 

Co-design with families has directed our approach to patient facing applications 



Co-design themes 



Why do we need apps for 
patients? 

 
The creation of My Health 

Memory 



 





Outcomes from inpatients 

•   

 

a 58% increase in the number of surveys completed  
since implementation 
 

18% increase in patient awareness surrounding their  
rights and responsibilities in the hospital 
 
Patients are more likely (91.6%) to know how to provide feedback to the hospital when 
using the MHM inpatient solution. 
 

From October to November, 295 goals have been entered for the reporting period with a 
45% completion rate.  
 

1619 pieces of education have been viewed at the bedside, an average rating of 3.75 
out of 5 has been provided for the content.  
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• Successful trial from June 2017 to December. Key 
highlights from trial group A (CF) include: 

- 67.4% of presentations have activated their App 

- CNC’s have had a 20.4% decrease in the number 
of pagers 

- 74% decrease in clinic “No Shows” 

- Improved appointment workflows 

- Increase in ABF capture 

Outcomes Health Memory Trial Results 
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Coming Soon 
• Meal ordering 

• Administrative rounding tool 

• Assigning education from eMR 

• PROMs 

• Pre admission surveys 

• letters 

• Notes 

• Patient added documents 

• Shared care access 

 

 

 

94.9% of app users have rated 
the app as being useful in the 
care of their child.  

  

 



Adoption My Health Memory 



SCHN eHealth Aims 
 
• Safer Better Care 
• Transparency 
• Health literacy  
• Self management  
• Life long health 
• Transformed health systems  

 



Why will  

health need to  

Change? 



Disruption 

 

http://www.bing.com/images/search?view=detailV2&ccid=WpJ%2bxveV&id=3AA04AEEAA3CA9E0DC7E0004FBF48312B5FF9A41&thid=OIP.WpJveVRU2yFg_L_J9WewHaEK&mediaurl=https%3a%2f
%2fblogs.worldbank.org%2fpsd%2ffiles%2fpsd%2fdisruption_illustration.png&exph=617&expw=1098&q=disruption&simid=608021630336827623&selectedIndex=66&ajaxhist=0 
 



 

https://scooblr.com/assets/uploads/2016/05/digitaldoctor.jpg 
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            Iteration -Doing the same things better  
– BTF 
– DC summaries on your phone 
– Valuing virtual presence as much as physical 

 

Innovation - doing new things  
– EMR data to risk stratify patient in real time to shorten admission 
– Adding family content direct to the record 
– Families decide where they receive care 

 

Disruption - doing new things that make the old things obsolete – ? 
– Health without hospitals? 
– New health workforce supported by AI, Robotics, mobility, communications 
– Opening entire records to patients for their input and shared care 
– Redesigning our revenue models to pay for patient experience/outcome 



“I will expect a 
different approach 
to my health” 



Skyping for Survivorship Support
Dr Ursula Sansom‐Daly



Skyping for survivorship support: 
Using implementation science to drive and 
disseminate innovations in online interventions 
for young people and their families after cancer

Ursula M. Sansom-Daly, Claire E. Wakefield, Kate Hetherington, Brittany C. McGill, 
Richard J Cohn.

ursula@unsw.edu.au
@usansomdaly

School of Women’s & Children’s Health



BSU Research Team
Prof Claire Wakefield, Prof Richard Cohn, 

Sarah Ellis, Sanaa Mathur, Kate Marshall, Brittany McGill, 
Eden Robertson, Helen Wilson…

Recapture Life 
Prof Richard Bryant (University of New 

South Wales), Prof Phyllis Butow 
(University of Sydney), A/Prof Pandora 

Patterson (CanTeen Australia), Dr 
Antoinette Anazodo (Sydney Youth 

Cancer Service), Prof Susan Sawyer 
(Centre for Adolescent Health, VIC), Ms 

Kate Thompson & Lucy Holland 
(OnTrac@PeterMac, VIC), Dr Michael 
Osborn (Youth Cancer Service SA/NT), 
Ms Meg Plaster (Youth Cancer Service 

WA), Ms Belinda Matigian & Ms Lyndal 
Gray (AYA Cancer Service, Princess 

Alexandra Hospital, QLD), Dr Belinda 
Barton (Children’s Hospital Westmead, 

NSW)

Cascade
Prof. Afaf Girgis (UNSW), Prof. 
Madeleine King (USYD), A/Prof. 

Rosalie Viney (UTS), A/Prof 
Pandora Patterson (CanTeen 

Australia), Dr Antoinette Anazodo
(Sydney Youth Cancer 

Service/KCC), Dr Belinda Barton 
(CHERI, CHW), Dr Luciano Dalla-

Pozza (CHW), Dr Maria 
McCarthy, Dr Peter Downie (RCH 

Melbourne), Ms Cherie Lowe 
(LCCH QLD), Dr Michael Osborn 

(RAH SA), Mr Gordon Miles 
(PMH WA), Prof. Martha 

Grootenhuis (Emma Children’s 
Hospital, The Netherlands)
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• Treatment completion – point of risk     
(Sansom-Daly & Wakefield, 2014; Wakefield, McCloone, Butow, Lenthen, & Cohn, 2011)

• 29% have PTSS indicative of PTSD (Kwak et al., 2012, 
2013) 

• 24.3% long-term adolescent survivors  clinical 
anxiety, depression, or PTSD (Seitz et al., 2010)



• Treatment completion – point of risk     
(Sansom-Daly & Wakefield, 2014; Wakefield, McCloone, Butow, Lenthen, & Cohn, 2011)

• 29% have PTSS indicative of PTSD (Kwak et al., 2012, 
2013) 

• 24.3% long-term adolescent survivors  clinical 
anxiety, depression, or PTSD (Seitz et al., 2010)

• Geographical barriers to accessing help 
• Average family residence 239km from Sydney 

Children’s Hospital (Wakefield, Butow, Fleming, Daniel, & Cohn, 2011)

• Regional/rural areas: 0.83 psychologists per 
10,000 people vs. 5.92 in cities (ABS, 2011)
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Study 3 – Phase II RCTStudy 3 – Phase II RCT

Translational research outcome: Community 
program
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Background to the implementation…



• AYAs aged 15-25/parents of 
children <18 months, 1-12 
months after treatment 
completion

• Small groups (3-5)
• Psychologist-led
• Secondary prevention: clinical 

distress levels not required
• 6 x 90 minute (RL)/ 4 x 120min 

(Cascade) weekly sessions + 
booster

• Psychoeducational workbook



Module Psychological skills focus
1 “What just happened to 

me??” (being a young 
person after cancer)

PSYCHO-EDUCATION & NORMALISATION. Discussion of range of common 
responses to cancer for individual and family. Building rapport and a safe, 
trusting group environment. 

2 Getting back into the swing 
of things after cancer

HEALTHY BALANCED LIVES & BEHAVIOURAL ACTIVATION. Discussion of 
impact of cancer on all areas of life including exercise, hobbies. Use of ‘ACE’
activity scheduling to tackle ‘inactivity trap’ and help self-esteem/stress.

3 How has cancer changed 
the way I think? 

ABC MODEL & THOUGHT CHALLENGING. Intro to ABC model and idea of 
‘unhelpful thinking styles’. Cognitive challenging.

4 The ‘elephant in the room’: 
Thinking about the cancer 

coming back 

ACCEPTANCE-BASED STRATEGIES. Evaluating the usefulness of certain 
thoughts; thought suppression experiment; using worry postponement & other 
behavioral strategies to manage ‘questions without answers’.

5 Talking all things cancer: 
simple communication 

skills for difficult situations

SOCIAL SUPPORT. Seeking out social support; managing unhelpful/difficult 
thoughts around friends/relationships; assertive communication skills. 

6 Goal-setting and planning 
for the future (even when 
things feel up in the air)

GOAL SETTING. Applying reappraisal and problem solving skills to future. 
Anticipating future difficult situations.







NSW
2. Sydney 

Children’s Hospital

3.  Sydney Youth 
Cancer Service

4. Children’s 
Hospital 

Westmead

5. Westmead 
Hospital 

VIC
6. Victorian AYA 
Cancer Service, 
Melbourne

SA
7. Women’s & 

Children’s Hospital

8. Royal Adelaide 
Hospital

WA
9. Sir Charles 

Gairdner Hospital

10. Royal Perth 
Hospital

11. Hollywood 
Private Hospital 

12. Princess 
Margaret Hospital

QLD
1. Princess 

Alexandra 
Hospital, 
Brisbane

Phase II trial: Recruitment sites

Co-funded by 
Cancer Australia & 

beyond blue. 



Patient characteristics
Demographic factors
Age at diagnosis Mean (SD) 19.10 (3.21)

Range 11 – 25
Age Mean (SD) 20.65 (2.87)

Range 15 – 26
Gender: N (%) Male 20 (47.6)

Female 22 (52.4)
Distance from capital city (km) Mean (SD) 206.13 (219.35)

Range 4.7-740
Cancer-related factors
Cancer type Blood 22 (52.4)
N (%) Germ cell tumours 2 (4.8)

Solid tumours 11 (26.2)
Sarcomas 6 (14.3)

Previous relapse No 34 (81.0)
N (%) Yes 7 (16.7)

Don’t know 1 (2.4) 

N = 42   
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Quality of life

1 2 3 4 5

Cancer treatment and health care

Your body and your health

Who are you?

About cancer

Talking with parents

Relationship concerns - Single

Relationship concerns - In a relationship

Socialising and being with friends

Life goals
Baseline
After Recapture Life program
Follow-up

Impact of Cancer Scale (IOCS) (Zebrack et al., 2010)

Better quality of life

P=0.017



Emotion thermometers tool
(Roth, Kornblith, & Batel‐Cope, 1998)

P=0.024
P=0.015P=0.021
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What did we learn about ‘what works’ 
(and what makes it work) that  we could 

use in the ‘real world’? 



Clinical processes







Other lessons learnt…

• Ethical/clinical challenges – unique to cancer issues

Clinical management



Other lessons learnt…

• Ethical/clinical challenges – unique to cancer issues

Clinical management

• Clinical/ethical issues documented among 3-14.3% participants
• Almost half detected through routine checks in protocol

1. managing mental health risks without face-to-face contact; 
2. facilitating discussion about potentially distressing cancer-

related experiences in a group setting;
3. responding appropriately to participants’ health changes 

during the trial (e.g., n=6 cancer relapses); and 
4. the need to be mindful of a range of ‘survivorship’ 

experiences and outlooks experiences and outlooks.



Other lessons learnt…

• Ethical/clinical challenges – unique to cancer issues

Clinical management



Other lessons learnt…

• Ethical/clinical challenges – unique to cancer issues

Clinical management

• Six cancer relapses occurred across the trial
• Withdrawn from RCT and referred to appropriate support as 

necessary
• Impact on group? And impact on long term data? 
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Translating evidence to practice



Translating evidence to practice



• Challenges involved in multisite hospital recruitment…

Other lessons learnt…(In)feasibility of hospital delivery?

Sansom-Daly et al., (2017). Internal Medicine Journal, 47, 1088-1089.



• Challenges involved in multisite hospital recruitment…

Other lessons learnt…(In)feasibility of hospital delivery?

• 22 versions of PIS/consent forms (e.g., different logos)
• Median: 26 documents/submission (range: 9-28)
• Median weeks from submission to approval=16 (range: 4-39)
• Eight sites recruited < 5 participants, 3 sites recruited none… 

Sansom-Daly et al., (2017). Internal Medicine Journal, 47, 1088-1089.



AYA psychology workforce 
in Australia



Growing role of community organisations
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Phase III trial design: 
Hybrid implementation-effectiveness

From Cully et al, 2012, Implementation Science
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Phase III trial design: 
Hybrid implementation-effectiveness

From Cully et al, 2012, Implementation Science

 Target: N=128 AYAs from community partner organisations (80% power) 
 Measures: intervention outcomes (EG: mental health sx) + 

implementation process (EG: reach, fidelity)



Phase III trial design: 
Patient-preference model

Torgerseon & Sibbald 1998, BMJ



Trial overview



RE-AIM Framework (Glasgow, Vogt, & Boles, 199)



Increasing reach…
-Building relationships with partner organisations 
(CanTeen National Staff Training, Aug 2013, April 
2015; CCNSW 2017-18)
-Presentations at consumer events (late 2015)
-CanTeen-based advertising (online, via MLOs)
-Monitor portal activity (peak hours?)
-Use of CanTeen member surveys
DATA SOURCE: admin data (opt-ins, attrition, 
attendance), AYA characteristics; AYA questionnaires

RE-AIM Framework (Glasgow, Vogt, & Boles, 199)



Improving effectiveness…
-Retaining evidence-based components 
throughout any modifications
-Engaging Counselling Team throughout 
planning and modifications process
-Establish ongoing training/supervision for RL 
facilitators
-Use brief surveys to solicit ongoing feedback 
from participants (met/unmet needs)
DATA SOURCE: AYA questionnaires

RE-AIM Framework (Glasgow, Vogt, & Boles, 199)



Improving adoption…
-Provision of packageable program materials for 
training 
-Identification of existing platform RL can fit into
-Meetings with CanTeen executive to discuss 
potential barriers/concerns to adoption (late 2015)
-Ongoing strategy meetings (2016 )
DATA SOURCE: admin data, correspondence 
(organisational enrolment; program training 
uptake); questionnaires & supervision logs 
(barriers + facilitators)…

RE-AIM Framework (Glasgow, Vogt, & Boles, 199)



Improving implementation…
-Involving Counselling Team in tailoring RL to fit with their typical service provision
-Detailed training manuals; training targeted to online groups
-Focus groups with Counselling Team 
-Building in flexible delivery  work with Counselling Team to identify ‘core’ and 
‘non-core’ session elements
-Online log following each session (fidelity)
DATA SOURCE: admin data, correspondence (staff confidence); community staff 
questionnaires & supervision logs (barriers + facilitators; manual adherence); staff 
+ AYA questionnaires (technical issues)…

RE-AIM Framework (Glasgow, Vogt, & Boles, 199)



RE-AIM Framework (Glasgow, Vogt, & Boles, 199)

Improving maintenance…
-Building on existing movement towards 
online-service-delivery
-Align RL with organisation’s focus on 
delivering high quality support to the most 
young people in a cost-efficient way
DATA SOURCE: admin data, correspondence 
(ongoing delivery of program after trial); 
meeting agendas/minutes…
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Example collaboration: CanTeen Australia



Study 1 – Systematic reviewsStudy 1 – Systematic reviews

Study 2 – Qualitative studiesStudy 2 – Qualitative studies

Study 3 – Phase II RCTStudy 3 – Phase II RCT

Translational research outcome: Community 
program

Translational research outcome: Community 
program

2012

2017

…2018: first online group run via CanTeen!



 Flexibility needed to run groups – out of hours times
 Unknown rate of opt-in to group option online 

 Implications for logistics of group coordination
 Staff turnover + fractional staff
 Ongoing issue – lack of guidance around clinical 

management of online groups (Sansom-Daly, Wakefield, McGill, Wilson, & 
Patterson, 2015, under review)

 Work with CanTeen to marry up existing organisational 
governance with Recapture Life protocols

Challenges
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 Leveraging existing experience in counselling teams
 …in online interventions
 …with AYAs
 …in managing clinical issues

 Match between program focus + organisational goals
 Division of research/clinical  less burden? 

Facilitators
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With thanks



Panel Discussion
Dr Veronica McCabe

Dr Ursula Sansom‐Daly
Dr Natalie Taylor

Jill Mills

Facilitator: Professor Claire Wakefield



Panel Q&A
Dr Veronica McCabe

Dr Ursula Sansom‐Daly
Dr Natalie Taylor

Jill Mills



Morning Tea



Rapid Fire Presentation
Michael Marthick



Feasibility and acceptability of an interactive 
web-portal for oncology patient physical activity 
and symptom tracking
Michael Marthick, Haryana Dhillon, Bonny Cheema, Jennifer Alison, Tim Shaw



It’s a big place! How do we 
deliver supportive cancer care?



Our Approach – 3 Arm Phase I Study



Education/ Monitoring/ Messaging 



Results

“it made me just push myself and even on 

days when I didn't want to walk I thought no 

my steps were down and I should get out 

there and go for a walk.” (participant 3, 

cohort 3)

Engagement: Cohort 1 had a 

mean of 11 symptom logs, 

cohort 2 a mean of 17 logs 

and cohort 3 logged the most 

symptoms over the study 

period, with a mean of 50 logs

However: There was a small 

increase in physical activity levels 

for each of the groups, but no 

difference in goal attainment 

between groups



Rapid Fire Presentation
Jennifer Cohen



Reboot Kids: A randomised controlled trial of a behavioural medicine 
intervention to prevent obesity and metabolic complications in young cancer 

survivors recently off treatment 

Behavioural Sciences Unit
Proudly supported by Kids with Cancer Foundation

Dr Jennifer Cohen1,2, Prof Richard Cohn1,2, Miss Paayal Gohil1,2, Miss Lauren Touyz, 1,2 Prof Claire 
Wakefield1,2

Funded by Cancer Council NSW Program Grant
Kids Cancer Alliance
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2) Kids Cancer Centre, Sydney Children’s Hospital, Randwick, NSW, Australia



Importance of Promoting Healthy Eating Habits in Young 
Survivors of Childhood Cancer

• Cardiovascular disease is the leading non‐cancer cause of mortality

• Worsened by risk factors including increased BMI & obesity 2,3

• Poor dietary habits including a suboptimal intake of fruit and 
vegetables after cancer treatment4

1) D.A, Mulrooney et al. (2014). Blood, 124( 21), pp.853 – 853.
2) Ehrhardt MJ & Mulrooney DA. (2015). The Lancet Diabetes & Endocrinology, 3(7):494‐496.
3) Zhang, F. et al. (2014). Pediatrics, peds‐2013.
4) Cohen, J., Wakefield, C. E. et al. (2014). Supportive Care in Cancer, 23(2), 463‐471.



Reboot Kids Pilot

• Developed Reboot Kids

• Telephone based intervention to improve the fruit                             
and vegetable intake if young survivors of childhood 
cancer

• Pilot showed good acceptability BUT resource 
intensive if this is to be implemented long‐term



Reboot Kids RCT
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Reboot Kids RCT: Methodology

• Multisite – 4 sites across Australia
• 60 parents of CCS aged 2‐12 years
• Intervention versus weight‐list control

Recruitment

• Sydney Children’s Hospital
• Children’s Hospital Westmead
• Monash Medical
• Lady Cilento

Sites
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Eden Robertson



Eden Robertson 
Phd Candidate 

School of Women’s & Children’s Health

eden.robertson@unsw.edu.au
@eden_robertson 

Lead: Eden Robertson, Claire Wakefield, Richard Cohn, Joanna Fardell
Co-investigators: Tracey O’Brien, Glenn Marshall, David Ziegler, Richard Mitchell, 
Donna Drew, Grace Wong, Phyllis Butow, Joanne Shaw, Andrea Patenaude 
Research officer: Pete Techakesari,



Rationale for study

• 950 diagnosed a year in Australia 
• ~60% of children are eligible for a clinical trial

– Distress
– Information overload  
– Therapeutic misconception
– Decisional uncertainty
– Decisional regret

@eden_robertson     |    eden.robertson@unsw.edu.au

Woodgate et al., 2010; Hinds et al., 2001

An online decision aid for parents and 
young people considering enrolling in a 

paediatric oncology clinical trial

Stage 1
Interviews

Stage 4
Development

Stage 6
Pilot

Systematic review

Stage 5
User-testing

Stage 2
HCP perspective

Stage 3
Clinical pathway 

evaluation



Development

Developed iteratively using Agile approach, and with the 
International Patient Decision Aids Standards (IPDAS)

Require‐
ments
analysis

Planning 
and 

design

Content 
written 
and 

reviewed

Website 
develop‐
ment

Eye‐
tracking + 
think‐
aloud

Pilot Steering 
committee 
• Oncologists
• Psychologists
• Clinical nurse 

consultant
• Researchers
• Consumers 

@eden_robertson     |    eden.robertson@unsw.edu.au



Developed iteratively using Agile approach, and meeting 
the International Patient Decision Aids Standards. 

Require‐
ments
analysis

Planning 
and design

Content 
written and 
reviewed

Website 
develop‐
ment

Eye‐tracking 
+ think‐
aloud

Pilot

Steering 
committee 
• Oncologists
• Psychologists
• Clinical nurse 

consultant
• Researchers
• Consumers 

@eden_robertson     |    eden.robertson@unsw.edu.au

• Systematic review
• Preparatory studies 
• Consultation with steering 

committee 
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Developed iteratively using Agile approach, and meeting 
the International Patient Decision Aids Standards. 

Require‐
ments
analysis

Planning 
and design

Content 
written and 
reviewed

Website 
develop‐
ment

Eye‐tracking 
+ think‐
aloud

Pilot

Steering 
committee 
• Oncologists
• Psychologists
• Clinical nurse 

consultant
• Researchers
• Consumers 

@eden_robertson     |    eden.robertson@unsw.edu.au

• As per gold standard of website 
development 



DELTA EYETRACKING  

@eden_robertson     |    eden.robertson@unsw.edu.au

User-testing 



Main findings: 
• Minimal re‐reading 
• Engaged with content 
• Some navigational issues

@eden_robertson     |    eden.robertson@unsw.edu.au

User-testing 

“After this tool we would really start talking with each 
other. The exercise is great – it becomes a tool at that 

point for more people to really engage.” 
Mother of a 13 year old boy with Osteosarcoma 

Robertson et al (2018). The development of Delta: Using Agile to develop a decision aid for 
pediatric oncology clinical trial enrolment. JMIR Research Protocols, 7(5). 



Delta pilot 

Early results 

@eden_robertson     |    eden.robertson@unsw.edu.au

Questionnaire 1

Questionnaire 2

• 25 parents + 2 adolescents 
• Knowledge in Q2 is significantly better (p<0.05) 
• Website and booklet both rated as highly acceptable 
and useful 

“I really liked it! I definitely would 
have liked to have this when making 

our decision. I would highly 
recommend.”

‐ Mother of a 9 year old boy 

Pilot RCT International



Delta video 

• https://www.youtube.com/watch?v=8imroeoKuxM&feature=y
outu.be
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PROMPT-Care: A fully integrated eHealth 
system to support patient-centred cancer care 
and self-management

Ivana Durcinoska
 Project Manager, Psycho-oncology Research Group
Centre for Oncology Education and Research Translation 
(CONCERT), Ingham Institute for Applied Medical Research
UNSW Sydney, Australia

Afaf Girgis, Geoff Delaney, Anthony Arnold 
& the PROMPT-Care team



PROMPT-Care is the first Australian integrated eHealth platform using 
systematically collected PROs to inform cancer survivors’ real-time clinical care 
and self-management  (2013+)

15+ years of 
evidence, now 
being translated
into practice, clear 
agenda of both 
research
and integrated 
service 
improvement

Funding: Cancer 
Institute NSW, 
Bupa Health 
Foundation, 
Wollondilly Health 
Alliance



Survey link: https://z2spe.enketo.swslhd.nsw.gov.au/webform

PROMPT-Care PROs & measures:
Physical, emotional, practical well-being
Symptoms: Edmonton Symptom Assessment Scale 
(ESAS)
Distress: Distress Thermometer & problem checklist
Unmet needs: Supportive Care Needs Survey -
Screening Tool (SCNS-ST9)

Frequency: Approximately monthly; across the cancer 
journey, ongoing from start of treatment 

Location: In clinic or from home



Current status
Phase 1: Pilot completed 

• ePRO assessments & PROMPT-Care system highly acceptable &  
feasible

Phase 2: Final stages  
• PROMPT-Care system has informed care for 440 patients across 4 

cancer centres:
• SWSLHD: Macarthur & Liverpool
• ISLHD: Illawarra & Shoalhaven

• 2,650+ assessments completed to date, providing 161,000+ data 
items

• Evaluation: impact on ED presentations; uptake, usability, 
acceptability (pts, GPs, cancer team); impact on resource utilisation
(GP, specialist, allied health)



Future directions
• Transition to “business as usual” in planning stages

• Adapt for non-English speaking patients

 Test tablet completion with Arabic patients
 Health literacy – Arabic, Vietnamese patients

• Adapt for patients with low literacy, low health literacy

• Working with Cancer Institute NSW for state-wide roll-out

• Potential for use with other chronic diseases



Discussion and questions

I.Durcinoska@unsw.edu.au

Afaf.Girgis@unsw.edu.au



Using Theory to Design and 
Implement Digital Interventions 

in the Healthcare System
Dr Natalie Taylor



Using theory to design and implement 
digital interventions in the healthcare 

system for improving clinical practice: 
reflections from coal face 
implementation research.

Natalie Taylor
22nd May 2018



Overview.
Focus: health system online and digital interventions 

How do we distinguish online and digital interventions and why is 
this important?

How do we design online and digital interventions to support 
clinical practice change? 

How do we implement these kinds of interventions in to existing 
systems and structures?

How can we evaluate the effects of these interventions whilst 
taking into account contextual factors?



Distinctions

A single, specific online or digital intervention to be implemented, e.g.,
 Portable electronic medication management system; a telehealth service 

Vs 
Online and digital interventions as part of a suite of strategies developed to 
change a specific are of clinical practice, e.g., 
 Web-based training or online messages, in addition to provision of new equipment, 
hard copy form changes, etc., to enhance practice in a clinical area

Similarities: both require individual and system level change
Differences: implementation preparation, approach, monitoring and 
evaluation 
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Examples 
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Clinical 
focus

Type/context of 
intervention

Area of change Innovation/problem and 
timepoint

Telehealth Single, call centre, GP 
practices, patient 
homes

• Changing from 
audio to video call

• Innovation
• Pre-change

Electronic 
medication 
managemen
t system

Single, organisation 
wide

• Changing from 
static to portable 
computer recording 
system

• Innovation
• During

Nasogastric  
tubes

Suite, organisation 
wide

• Changing first line 
method for 
checking tube 
position 

• Problem
• National guideline 

update release 

Hereditary 
cancer

Suite, department 
specific 

• Changing referral 
practices

• Problem 
• Start/existing practice 



Preparing to implement a video based 
telehealth service 
Aim
Identify staff perceptions of the potential 
barriers, benefits, and safety issues 
associated with transitioning from a 
telephone helpline to an audio-visual 
telehealth service (pregnancy, birth and 
baby)
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Context and methods
Context
Existing national telephone service transitioning to video service
Access to callers’ non-verbal cues and visual information
Supporting the establishment of greater rapport and trust
Open source WebRTC for real time video, audio and data communication

Methods
Mixed-method, qualitative approach
Human Factors approach (interaction between humans and other elements of the system)
Observed training of service providers who were switching from telephone to video
Pre- and post-training interviews with 15 service providers and their trainers 
Two full days of simulation training were observed
Inductive interpretive analysis of transcribed interviews and observation notes
Constant comparative method used to facilitate interpretation of data
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Simulation observations
Typical scenarios developed

User performance was evaluated to test 
the interface. 

Providers used their normal workstation, 
which included a desk, telephone, and 
computer equipped with a clip on 
camera. 

Providers wore their normal telephone 
audio/mic headset, which was plugged 
into the computer headset port. 

Simulated patient was located in a 
different city to the providers

© Cancer Council NSW    I    2018



Simulation observer guide 
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Results
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Social

• Enhanced delivery of the health service
• Improved advice for people living in remote areas 

Profession
al

• Safety concerns
• Professional risk

Technical

• Poor uptake
• System design issues
• Use of simulation for system testing, and for system training



Interviews: professional
Safety concerns: 
Being recorded, and posted online: 
“Making sure that people can't record you, and then use the material on websites…you don't want to be 
stalked or anything like that, and it’s hard when your face is out there.”

Crank/abusive calls - “once you see something it’s very hard to un-see.” (CSO 2) 

Professional risks:
Appearance: 
“if someone sees the counsellor at the other end they might think things like you look young, are you 
really experienced enough to kind of help me” (Counsellor 5)

Providing advice via video: 
“With a video thing the first thing they're going to say is, ‘Show me …’ (CSO3)
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Observations: technical

System design issues
 Camera positioning problems
 Difficulty with the logon protocols
 Technical issues associated with 
transferring calls from one provider to 
another
 Difficulty with quickly locating decision 
support tools while on a call
 Absence of effective aural alerts to 
incoming calls
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Observations: technical

Training issues
 Pre-session system set-up and testing 
(microphone/speaker testing, screen 
customisation)
 Importance of positioning the video 
camera 
 How to achieve ‘video presence’ 
(importance of non-verbal 
communication, ‘where to look’)

© Cancer Council NSW    I    2018



Impact on real world implementation

Psychological fears/concerns can have a large impact on implementation of a 
new system:
 Final system did not include video capability with customer support officer (CSOs) 
due to perceived risks

Exploring user perceptions related to new technology can improve system 
uptake/design:
 When providers made initial contact with the patient, the video link was not 
immediately activated. 

 Safely screen potential clients via audio, and decide whether to pursue the call, before 
transferring them to the counsellors who were on video

 Inclusion of black screens behind service providers, rather than a view of the 
provider’s workspace

 Minimize extraneous information presented to clients
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Some reflections

In planning for implementation of the PBB service, given that providers were 
accustomed to using computers as part of the telephone telehealth service, 
there was an implicit assumption that they would have sufficient technical 
competency to operate the video system. 

The changes in workflow and decision making required to use the video 
system, however, made the transition more complicated than expected.

Prior to implementing change to a national service to incorporate digital 
advances, it is crucial to analyse the likely impact of change using real life 
scenarios and discussion with stakeholders
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From preparing for 
large scale digital 

health service 
innovation…

Council NSW    I    2018

…to addressing existing small scale, but freque

occurring problems with some digital solutions 

busy hospitals



Alternative approach
Serious problems in practice, unsafe care, poor quality of care

Often requires individual behaviour and system change 

In depth analysis of practice  

Psychosocial and environmental theory to understand why problems occur

Why use theory?

Generating and implementing solutions – including digital and online

How can we evaluate what works?
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Health professional behaviour change

T
O
P

D
O
W
N

1000s!



Why is it difficult for health care 
professionals?

• Hospital environments are busy, chaotic
• Competing pressures and priorities
• Medical staff autonomous
• Sometimes people are unaware
• Guidelines lack transparency
• Quality improvement initiatives overwhelming
• Top down approach
• Management need to tick boxes
• Habits
• Often rely on intuition rather than gaining 

a clear understanding of key barriers to change

Methods used often 
lack the necessary 

components that are 
effective in producing 

change 

Changing behaviour is 
difficult and complex



Is there a magic bullet for changing 
behaviour?



How can theory help?

It can identify and address predictable determinants of 
behaviour



How can interventions be informed by theory?

135

Provides theoretical constructs to 
measure

Target constructs with evidence based behaviour 
change techniques

AND 
Allows for identification of mechanisms, or the 
‘active ingredients’ of effective interventions



Are theory based interventions more effective?

136

• Date back to the 1980’s, E.g., Green (1984); Michie et al. (2007); Painter et al. (2008)

• Meta-analyses of interventions for health behaviour change 
(Albarracin et al., 2005; Taylor et al., 2012)



How to use theory based interventions in a 
complex health system?

Principles of implementation…
• Management approval and ongoing support 
• Commitment amongst members of the target 

group 
• Use of boundary spanners 
• Mapping of guidelines onto local problems
• Process mapping with supporting audit data
• Adopting the perspective of the target group 
• Acknowledging the complexity of 

implementing evidence (i.e., changing 
behaviour) in practice 

• A monitoring plan
• A flexible approach that is driven by local 

context 
• Co-production and design to combine 

theoretical and contextual expertise 
• Incorporation into established structures



The Theoretical 
Domains 
Framework 
Implementation 
(TDFI) approach

(Taylor et al., 2014)

138



Involve 
stakeholders

Medical directors 
and sharp end staff

Identify target 
behaviour
Audit and 

discussion, 
process 
mapping

Identify barriers
Influences on 
Patient Safety 

Behaviours 
Questionnaire 

(IPSBQ)

Confirm barriers 
and generate 
intervention 
strategies

Focus groups

Support staff to 
implement 

Joint approach

Evaluate 
intervention
Re-auditing

1. Recruit implementation teams
2. Identify processes and the characteristics of target behaviour for change; use 

data to calculate baseline rates and numbers to track as we implemented 
interventions

3. Identify key barriers to undertaking the target behaviour
4. Confirm key barriers and address with co-designed interventions using 

mapped BCTs 
5. Support implementation
6. Evaluation

The TDFI approach



Examples of application (UK)

140

Patient safety



Key barrier Behaviour Change 
Techniques

Practical application of BCTs into interven
strategies 

fluences: staff perceptions include 1) 
o not encourage testing the pH as the first 
 2) others do not use pH as first line 
ves, and 3) that superiors do not express 
y would like to see pH as the first line test 

Persuasive communication Project presented at four clinical governance meetin

Social pressure

Negative reinforcement

Radiology system change, global email, and dissemi
by clinical leads/ward managers

Social process of encouragement, 
support

Prompts, triggers, cues

Posters placed and screensavers displayed on all wa
presented senior member of staff advocating the us
first line to address social influences

: staff perceptions include 1) anxiety and 
lating to trusting pH levels as the first line 

Anticipated regret

Cognitive restructuring

Persuasive communication

Posters placed and screensaver displayed on all war
attempted to elicit anticipated regret regarding likel
of x‐ray misinterpretation vs using pH

mental context and resources: staff 
ons include 1) the necessary resources 
available, 2) communication between staff 
is is unclear, 3) there is not a good 
system in place

Environmental changes (objects 
to facilitate the behaviour)

Prompts, triggers, cues

NG Safety Pack

New documentation was designed and in use in 201
dge and skills: staff perceptions include 1)
is not available or is insufficient, 2) 
es are unclear,

Demonstration of the behaviour; 
Self‐monitoring of behaviour with 
feedback

Provide opportunity to practice

Online web‐based training, including skills and know
test

NG specialist nurse training with simulated scenario
including manikin



Multiple interventions
Around 16 interventions
Some online and/or digital
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Type Who involved Challenges Cost Worth it?
Screensav
er

• Graphic designer
• Hospital IT
• Finance
• Governance
• Healthcare professionals

• Time and timing
• Infrastructure
• Politics 
• Theory based content

Minimal but 
we had to 
cover it

• Yes! 
• Impact
• Sharing
• BUT…novel

factor??
Web-
based 
training

• Graphic designer
• Hospital IT
• Finance
• Governance
• Healthcare professionals
• Curriculum designers

• Bigger than Ben H
• Demonstrations
• Coordination 
• Time and timing

Minimal but 
we had to 
cover it

• Yes!
• Impact
• Sharing
• Enthusiasm



elearning









Gina Lockley
New Enteral Feeding Nurse

Coming to your ward soon….

Nasogastric Tube Awareness Week 
30 July – 3 Aug 2012

Misplaced nasogastric tubes are causing harm to patients



Practice change evidence

Audit information Hospital 1 Hospital 2 Hospital 3 Hospital 4 
(Control)

Pre Post Pre Post Pre Post Pre Post

Number of sets of notes audited 49 48 43 44 44 40 53 46

pH of aspirate from stomach 18% 63% 12% 73% 14% 33% 45% 46%

Patient sent for X-ray 49% 23% 77% 9% 41% 40% 25% 20%

Tube placed in radiology 0 0 0 0 36% 10% 0 0

Information not documented 33% 15% 9% 18% 9% 18% 30% 46%

Target behaviour: Using pH as the first line method for checking tube position

Zou’s modified Poisson regression approach: Following intervention implementation, the use of pH first 
line increased significantly across intervention hospitals compared to the control hospital, which remained 
unchanged. 



Practice change evidence
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First line method used to check NG tube position: Hospital A

% pH first line

% X-ray first line

% not documented

Screen saver launched with an 
awareness day. Radiology 

system change in place. Web-
based training

Presented at 4 clinical audit meetings

FY1 doctors attend 
NGT training. 

March 2011:revised 
NPSA alert released



These results were cost-effective

• Following intervention implementation, the use of pH first line increased 
significantly across intervention hospitals [p < .001] compared to the control 
hospital, which remained unchanged.

• The estimated savings and costs in the first year were £2.56 million and 
£1.41 respectively, giving an ROI of 82%, and this was projected to 
increase to 270% over five years.



More practice change evidence

Hosp Target behaviour
Indicators(s) and 
desired direction of 
change (↑/↓)

N 
pre

N 
post

Pre-audit 
results

Post-audit 
results

N 
pr

N 
po

Control pre Control 
post

H1

Titrate doses 
according to 
individual patient 
needs

Mean total amount of 
midazolam (mg) (↓)

30 26

4.5 (3.07) 2.7 (1.62)

63 51

4.4 (3.36) 4.2 (2.31)

Mean amount of 
midazolam (mg) per 
dose (↓)

3.3 (1.90) 2.2 (1.12) 3.8 (1.71) 3.2 (1.69)

H3

Serum gentamicin 
levels taken between 
6-14 hrs of patient 
receiving gentamicin

N (%) blood levels 
checked between 6-14 
hours (↑)

43 22 25/43 (58) 21/22 (95) 43 22 29/43 (67) 19/22 (86)

H4

Compile accurate 
inpatient 
prescriptions 
(doctors)

Total (SD) drugs 
omitted (↓)

39 22

1.59 (2.1) 1.10 (1.14)

37 39

1.03 (1.44) 1.28 (1.49)

Total (SD) 
discrepancies (↓)

2.03 (2.5) 1.13 (1.23) 3.32 (5.85) 1.79 (2.39)

Effectively
communicate any 
changes, omissions, 
or discrepancies to 
doctors 
(pharmacists)

Communicated 
discrepancies (↑)

11/23 (49) 12/16 (75) 20/27 (74) 13/23 (57)



Momentum is catching…(diffusion 
of innovation)
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Australia based example.



Australia based example

Hereditary cancer

- 2015 Cancer Challenge of the Year Award (TCRN)
- Referral behaviours for detecting Lynch syndrome
- Two NSW hospitals
- Project Staff = Dr Janet Long, Dr Deb Debono



Barrier
• Beliefs 

about 
capabilities

Behaviour
change 

techniques

• Instruction on how to 
perform the 
behaviour; conserve 
mental resources; 
credible source

Intervention 
strategy

• Wording 
standardized on 
pathology report; 
interpretation of 
results provided 
by pathologist

Terminology in the pathology 
reports can be confusing to 
clinicians, generating the 

perception that it is difficult to 
make an appropriate referral. 

Currently a mix of terms used to 
describe results:“positive/negative,” 
“abnormal/normal,” “preserved/lost”

Intervention design (digital 
impact)



MLH1 Preserved nuclear staining
PMS2 Preserved nuclear staining
MSH2 Preserved nuclear staining
MSH6 Loss of nuclear staining

Absence (loss) of nuclear staining for any of the mismatch repair enzymes MLH1, PMS2, MSH2 or MSH6 is 
associated with microsatellite instability phenotype (MSI), and may reflect the presence of a germline mutation 
or somatic inactivation of that mismatch repair gene.
HIGH RISK OF LYNCH SYNDROME 

OLD REPORT

NEW STANDARDISED 
TERMINOLOGY



Pathology behaviour change

0

2

4

6

8

10

12

14

# Requiring BRAF # Receiving BRAF

Number of patients requiring supplementary testing and number that 
received it



Challenging intervention with digital 
impact
Referral forms from paper to online system

Multiple forms, hoops, stakeholders…

In the middle of plans for a move to an entirely new building

Busy clinicians attempting to drive change 

Intervention not implemented in either hospital by the end of the project, or 
by the project extension, and in one hospital it is still not implemented (2 
years on) 

Achieving implementation of co-designed solutions as part of implementation 
research within existing electronic systems is challenging



Referral behaviour change

Apr-June 15 Jul-Sept 15 Oct-Dec 15 Jan-Mar 16 Apr-June 16 Jul-Sept 16 Oct-Dec 16

No. patients requiring  referral No. patients referred

Interventions commenced

Reflex BRAF testing  
commenced

Referrals 
may have 
been 
deferred

Project commenced



CINSW & Cancer Australia funding $1.2m:
• Randomised controlled trial 
• Hospitals in NSW (x4), WA (x2), VIC (x2)
• Aim to improve referrals for patients at risk of Lynch 

syndrome

Research questions
• What is the difference in the effectiveness of a theory 

versus non-theory implementation science approach for 
increasing the number of patients with Lynch syndrome 
identified?

• What is the most cost-effective implementation science 
approach for identifying Lynch syndrome patients?

• How can we identify the effective intervention components?

Current project 



Key modifications
1. Training paid ‘Implementation Leads’ in the TDFI approach (2 year 

contract 0.2 FTE)
• Navigate the system better; understand the context; established networks

1. APEASE Criteria for final intervention selection (Michie, Atkins & West, 2014)
 Affordability, Practicality, Effectiveness and cost-effectiveness, Acceptability, 

Side effects and safety, and Equity

2. Process evaluation PhD
 TDFI fidelity
 Intervention fidelity
 Mechanisms of action
 Factors affecting implementation
 Resource and time analysis
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After all that…
1. Digital and online interventions are increasingly inevitable
2. The way to go about designing and implementing them will differ in any 

given situation, and may depend on:
The starting point
Overall aim
Context
Time available
Resources
Politics

3. If they are unplanned as part of a wider implementation strategy, consider 
the time available for the research prior to driving it forward…

4. Implementation science methods can help to plan, monitor, and evaluate 
effects
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How many hats does an 
implementation researcher need?
Co-designing solutions with stakeholders
Attempting to ensure interventions are theory guided 
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How many hats does an 
implementation researcher need?
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1. Learn about multiple new clinical areas in detail
2. Analyse it’s process and identify gaps
3. Co-design solutions with stakeholders
4. Make sure these are theory guided 
5. Make sure they are feasible within the organisation
6. Support implementation because no one has time to lead it …this 

includes supporting implementation of digital and online solutions
7. Measure change
8. Unpick what worked an why
9. Keep all the stakeholders happy 
10.Publish the study with a robust research design 



Group discussion
Dr Ben Smith



Closing Remarks
Professor Glenn Marshall AM



Evaluation Survey
https://www.surveymonkey.com/r/6W95DBJ



Lunch and Networking
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