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challenges and 
opportunities
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Digital Health Human Factors Group

We apply HF methods and 
approaches to evaluate and 
optimise health technologies to 
support healthcare work and 
improve patient safety

We are embedded in a larger 
research theme, Biomedical 
Informatics and Digital Health, 
focused on developing, 
applying, implementing and 
evaluating informatics tools to 
support human health
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DHHF main research areas

• Understanding and improving the fit between clinicians and 
health technologies

• Electronic medication management systems, electronic 
prescribing

• Computerised decision support
• Safety of health technology
• Unintended consequences of health technology use and 

implementation
• Evaluation and implementation of health technology
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DHHF main impacts (1 Prof, 1 RF, 2 RAs, 5 HDRs)

• About 10 projects running at a time (3-5 funded)
• Knowledge generation: about 20 papers/year
• Partnerships: all projects are partnerships
• Translation: 
• Redesign (or design) of technologies
• Findings inform technology selection/adoption
• Changes to policies and procedures
• Findings incorporated into guidelines 
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How I did I get here?

Undergraduate degree in Psychology (HFE touched on briefly)

PhD in Psychology (habit formation)

Post-doc in railway safety: train driver errors (my entry into HFE)

Post-doc in patient safety: medication errors

Research-only academic for 13 years (up to A/Prof)

Prof in HF (teaching and research)
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Lots of challenges with HFE integration in healthcare 
(and health tech specifically)

– Misunderstanding of HFE as a discipline
– HFE workforce (it is lonely in health so quite a few people jump 

ship)
– Hard to quantify (and cost) value of HFE, so hard to include in 

business cases
– Grant funding for applied HFE research 
– System design and redesign is challenging (often not possible)
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My first impressions of HFE in Healthcare 

I started a post-doctoral position in 2009, and my 
supervisor was a clinician at the hospital

I sat in the basement of the hospital for 7 years

At the time, the hospital were leaders in implementation 
of electronic medication management (the 1st to do this 
in NSW) and my supervisor (clinical pharmacologist) was 
a clinician champion
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Challenge: Poor awareness and understanding of HFE

No-one knew was HFE was
If they had heard of HFE, they assumed Human Factors were 
factors related to people (decision-making, errors, violations)

Even the ‘Patient Safety and Quality’ committee did not really 
understand what HFE was
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What did I do?

I ran research projects at the hospital
I tried to be visible: on the wards for data collection, tried to 
meet as many people as possible
I tried to embed myself in the organisation: Attend all meetings, 
workshops, seminars (even those I didn’t understand)

My supervisor was popular and supportive, which helped J

Over time, I learned how to explain HFE simply to healthcare folks
Soon, people were coming to me with questions and problems that 
they needed HF expertise on
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Research projects focus(ed) on
• Computerised alerts
• Decision support for antimicrobial prescribing
• Electronic information sources
• Advanced dosing decision support
• Hospital-wide journey board
• Risk assessment tool for venous thromboembolism
• Error prone abbreviations
• Doctors’ work practices after-hours and on weekends
• Mobile devices for shared decision making
• Mobile app for gout management
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Example: Program of work on computerised alerts
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Main methods used

Observations of work as done – how 
doctors interacted with alerts and used them 
in practice in different contexts
Interviews - with prescribers of different 
levels, different experiences etc. 
Chart audits – to determine alert burden to 
users
Surveys/Delphi studies – to try and reach 
consensus on alerts to keep in and take out
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Key findings

1. Doctors were being over-alerted and experiencing alert 
fatigue

2. Alerts were typically ignored by users
3. Alerts were used differently in different contexts by 

different users
4. Alert design was sub-optimal

Most useful method: work observations (revealed so much!)
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Alert fatigue: It pops up so often which can be a very bad 
thing because you’re dismissing it so often that you develop 
this sort of mechanism so it can be bad in a sense that 
sometimes you might miss some important things

Wrong time: The decision to prescribe something is based on 
your clinical knowledge…by the time you type it in and 
prescribe it you’ve already made that decision

Poor design: I guess less words and more point forms would 
be easier because then we wouldn’t have to scroll through 
paragraphs and sentences of text
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What changed as a result of the research?

Many alerts removed: reduced alert burden by >50%
Although limited changes possible to alert design (without 
vendor input) all locally developed alerts were re-designed 

Lots of presentations at national conferences and forums
Good alert design principles now being used by lots of 
hospitals and districts in Australia, and appear as an 
appendix in NSW Health’s clinical decision support 
guideline
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Outside of the hospital, I noticed HFE getting a bit 
more attention

NSW Health pillars (Clinical Excellence Commission and 
eHealth NSW recruiting HFE folks)

This was exciting J
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I saw this as an opportunity to establish 
partnerships!

Example: Partnership with eHealth NSW

NSW Health’s digital centre for excellence

Plan, implement and support ICT and digital capabilities 
across NSW (our largest state) 
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How this partnership came about:

I approached eHealth NSW with a grant idea and we 
entered into a Partnership grant together (still ongoing)

[To secure funding, I combine HFE with large scale 
evaluation of health technologies]
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How this ongoing partnership works

I approach eHealth NSW with new partnership projects
I submit EOIs for all eHealth NSW’s requests for work

I give my time in-kind for some things, and they do the same 
for me

I have worked hard on developing a reputation with them as 
a good collaborator, with valuable HF expertise
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Research projects focus(ed) on

• Computerised alerts
• Electronic medication management in pediatrics
• Electronic medication management in oncology
• Reducing polypharmacy
• Transfer of care between ICU and hospital wards
• Human Factors methods for the design of electronic 

medication management systems (PhD project)
• Prescription drug monitoring systems (PhD project)
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Example: Design and implementation of a CDS to 
support deprescribing

Project led by Prof Sarah Hilmer

My team led design of the tool 
(work observations, > 150 interviews, co-design 
workshops, usability testing)
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What changed as a result of the research?

Tool embedded in EMR in 2 LHDs
Currently being tested in a large stepped wedge trial
Statewide roll out (hopefully)

Challenge: Technology changes (design and redesign)
Very limited design/redesign possible at the local level
Our EMR systems are US off-the-shelf products
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Partnership with Sydney Local Health District

Large health district in Sydney: 16,000 staff 
responsible for >740,000 people living in the district 
boundaries

6 hospitals, lots of community care and a virtual 
hospital



The University of Sydney Page 25

How this partnership came about:

SLHD approached me about partnering on research 
projects, and I approached them about partnering on 
others 
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How this ongoing partnership works

We meet regularly to discuss projects and needs
We submit lots of grant applications together

I give my time in-kind for some things, and they do the same 
for me

I have worked hard on developing a reputation with them as 
a good collaborator, with valuable HF expertise
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Research projects focus(ed) on

• Decision support in virtual care
• Remote monitoring devices in virtual care
• Hands-free communication system
• Nursing documentation in the EMR
• Patient booking and navigation system
• New errors associated with use of EMM (PhD project)
• Digital health to support antimicrobial stewardship (PhD 

project)
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Example: Removing unnecessary data entry fields in 
the EMR

Main goal – to identify data elements that could be 
moved or removed from the nursing admission form
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What did we do?

Review of data Reviewed admission form compliance and data 
element utilisation using EMR data 

Review of practice Reviewed current admission practice and 
workflow via consultation with nurses 

Review of policy Reviewed evidence and policy relevant to nursing 
admission and documentation 

Workshop Workshop with nursing and informatics teams to 
rationalise data elements to be retained and 
understand impacts of moving/removing data 
elements 

Post workshop 
debrief

Consolidation of findings from all phases to arrive 
at essential data elements to maintain in the EMR 
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Key findings

Review of practice

Repetition of information, 
duplication of tasks
Tick-box exercise 
“something that they have to 
do more than something they 
value” 

Never 
completed

32%

Always 
completed

24%

Variably 
completed

43%

Review of data elements

(most mandatory)
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What was the overall outcome?

Only 9% of data elements should be maintained in the 
admission form

57% could be removed due to low utilisation or 
duplication in other EMR sections 
27% could be moved and collected through existing 
sections of the EMR
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Project highlighted that systems should be 
designed with the objective in mind

The main objective of the admission form is care planning, so all 
data elements not needed for care planning should be removed

Unnecessary documentation

User frustration
Negative perceptions of the EMR system

Workarounds
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What changed as a result of the research?

Hospital moving to a new EMR so no changes made to the 
admission form

BUT
Research is frequently used as rationale for not adding 
more data fields to the form
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Reflections: the value of breaking down 
barriers between HFE and Medicine and 
Health
(I’m not giving up)
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– HFE allows you to uncover issues that may not be known to 
executives/decision makers 

– HFE (especially observation) allows you to uncover issues that 
may not even be known to end-users

– Generate evidence that is robust and ‘scientific’
– Increase awareness of HFE in healthcare (what is it and its 

value)
– HFE is inter-disciplinary in itself, so provides an opportunity to 

apply learnings across domains (e.g. from transport to 
health). Particularly important for health, which is lagging 
behind others in its adoption of HFE
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HFE advocacy 

• Chair of the International Ergonomics Association (IEA) Healthcare 
Ergonomics Technical Committee

• Committee member of the Healthcare Ergonomics SIG of HFESA
(Chair 2015-19)

• HFESA’s patient safety representative for WHO

• Co-chair of International Medical Informatics Association (IMIA) 
Working group on Organizational and Social Issues

• Co-chair of ‘Human, Organisational and Social Aspects’ track of 
MedInfo (Bi-annual World Congress on Medical and Health 
Informatics)

• NSW Clinical Excellence Commission’s Human Factors Advisory 
Group
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A big thanks to everyone for their help

DHHF team

Bethany Van Dort
Adeola Bamgboje-Ayodele
Kristian Stanceski
Danielle Deidun
Renee Quirk
Madaline Kinlay
Emma Tay
Selvana Awad
Nicki Newton
Our collaborators (just a sample)

Ric Day
Jane Carland
Sarah Hilmer

Johanna Westbrook
Ling Li
Magda Raban
Peter Gates
Wu Yi Zheng
Kate Richardson
Aaron Jones
Danielle Ritz Shalla
Rosemary Bourke
Angus Ritchie
Jonathan Penm
Stuart Lane
Valentina Lichtner
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Thank you

Melissa.baysari@sydney.edu.au

(happy to share any papers)


