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Objective

•Human Factors and Design in Healthcare

•My journey

•The app

•How you might apply this at your Trust



About me…

What I am:

• Doctor since 2003

• Anaesthetist

• Technophile

• Patient Safety Enthusiast

What I am not:

• Not a computer 
programmer

• Not a businessman

• No formal training in design



Credentials

• HEEM Quality Improvement Awards 2015 – Winner

• NUH Patient Safety Team Awards 2015 – Winner

• HSJ Awards 2015 – Finalist

• NHS Innovator of the Year 2015 – East Midlands 
Finalist



Credentials

• AAGBI Patient Safety Prize 2015 – 2nd Runner-up

• HSJ Value in Healthcare Awards 2015 – Runner-up

• NHS Innovation Challenge Prize 2014/5 – Runner-up

• East Midlands Academic Health Science Network 
Innovation in Healthcare Awards 2014 – Runner-up



Speaker





Wrong car?!?!

•Human Error

•How / Why did this happen?

•Does that mean he is stupid?



Performance
Variability



In Healthcare

•Operating on the wrong site / side

•Wrong operation

•Wrong patient



We are all human…

…human make mistakes.



Human Factors



ScHELL Model



Software

• Policies

• “You must do this or you will be sacked”

• Standard Operating Procedures

• “This is what we do and how we do it”

• Guidelines

• “This is best practice. You better have 

good reasons for deviating from this.”



Software

• Do we know where to find it?

• Is it easy to use?

• Do we actually use it?

• If not, why not?













Improving accessibility to 

clinical documents WILL

lead to improvement in 

patient safety



Work as imagined….

…Work as done

Erik Hollnagel



Work as imagined Work as done





Work as imagined…





Work as done…





The final design will 

always be intuitive to the 

designer…

…but not necessarily to 

the end-users



Why make an app?

•From personal experience

•Access from bedside

•Electronic Observations / Digital Health 
Records



Alternatives?

•Better design for intranet?

•Internet?

•Paper guide / aide memoir cards?

•Better training???



Questionnaire

• Sent to all clinical staff

• Just under 500 replies in 3 weeks

• 95% owns a smart device

• Over 50% use the internet to access clinical information at 
least once a week

• 89% would use an app if one is available



User-Centred 
Design



User-Centred Design

• Design based on how users can, want or need to use the 
product

• Involving users at all stages of design process

• Not forcing the users to change their behaviour to 
accommodate the product

• Intuitive to users
• ie (almost) no training required



Identifying the users

• Doctors

• Nurses

• Midwives 

• Plus others

• Physiotherapists

• Occupational Therapists

• Dietitians



User-Centred Design

• Help from human factors expert

• Focus groups
• Around 100 staff involved

• Critical Incident Techniques

• Card sorting exercise



Critical Incident Technique

• Interviewing staff

• Asking staff to describe incidence where they had difficulty 
accessing guidelines

• How they overcame the problem



Card Sorting Exercise

• 650 guidelines

• Different specialties

• Sorting guidelines into “groups”



Card Sorting Exercise

• Difference in opinion

• Many can logically be placed into different “groups” or 
“specialties” heading

• So who is right / wrong?



Diabetes 
Management 

Before Surgery
Diabetes





Prototyping and Testing

•Home-made prototype app

•“Find the Guidelines (+ other 
information)” game



Prototyping and Testing









Results

•Different user-groups access guidelines 
differently

•Who is “right” and who is “wrong”?



Is there a right or wrong 
answer?Can everyone be right?



When designing a 

system, remember who 

you are it designing for.





3 – clicks, multiple point of entry menu 
system

• Easy navigation

• Back to starting point quickly

• Difficult for the designer!







Offline Access

• No issues with signal blackspots

• Faster

• Issue with keeping guidelines up to date



Live Update

• Keeping content up to date

• Managed remotely via desktop computer

• Bypassing AppStore / Google Play

• 90 days - auto disable

• Auto-expiry



In Case of Emergency

• List of guidelines for “emergencies”

• Accessible via large on-screen keyboard

• Think of the name of the emergency









Search function

• All guidelines searchable using keywords

• Manually tagged to each document

• Very labour-intensive for existing guidelines

• Must cater for all staff groups





System Usability Scale

• 10 questions Likert Scale

• Assessment of usability

• NUH Guidelines app

• 50 users (doctors, nurses and midwives)

• Score = 83

• “Excellent”



Usage

• Version 1 launched at the end of July 2014

• Over 8000 downloads

• Average 50 users per day (and rising)

• Roughly tripled number of access to guidelines 
(intranet and app) since launch



How to improve accessibility 
to guidelines at your Trust



Consider redesigning your 
guidelines system



Remember who you are 
designing it for and how they 
normally access guidelines



Clinical input essential for 
successful implementation



Consider breaking up “Do-It-
All” guidelines



Use concise and relevant 
guideline titles



Beware of The Wall of Words









Ask me!



NUH Guidelines app team

• Project Lead and App Design
• Dr Adrian Kwa

• App Development Team
• Duane Page

• Mark Carter
• Tony Wilson

• Human Factors Adviser
• Dr Michael Brown

• Business Support

• East Midlands Academic Health Science Network

• Special Thanks to
• All staff at NUH

• Prof Bryn Baxendale

• Giulia Miles
• Nottingham Hospitals Charity



Guidelines at your fingertips

www.nuh.nhs.uk/nuh-guidelines-app
@NUHApp
adrian.kwa2@nuh.nhs.uk
07841-629645

Dr Adrian Kwa


