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This is a personal view

* | am not representing:
— NEHTA, The NHS or NHS Connecting for Health
— Any other government body

* | work as the Clinical Architect to ASE Consulting UK Ltd.
* | have an academic role in Canada

* | am currently working on the NEHTA PCEHR programme (but
not talking about it today). | worked for the last 10 years on the
Uk programme

e | was a GP /Family Doctor for 25 years
* | designed and built commercial clinical systems for 14 years

* | have no commercial interests in any Health IT related
company



“THIS MAY BE A LITTLE
UNCOMFORTABLE....”



SOLVE THE CORRECT PROBLEM
WITH THE RIGHT VISION



What is the
vision?

But is this
the right
question
any more ?

Ml How do we collaborate to deliver ? :

— Safe

— Effective

— Reproducible

— State-of-the-art

— 215t Century medicine

— Wherever | am

— Whatever the time

— Whatever is wrong with me

e And better still:

— Prevent me gettingill
— And don’t harm me in the process



WE ARE GOING TO HAVE TO TAKE
SOME THINGS AS ‘READ’



It’s no longer a technical problem, It’s a cultural problem

TAKEN AS READ...



HEALTH REFORM IS NOT POSSIBLE
WITHOUT TAKING ON AND
EMBRACING E-HEALTH



E-HEALTH REFORM IS NOT POSSIBLE
WITHOUT PROPER AND RELIABLE
FUNDING



“Spending on information technology should
be doubled, with IT budgets protected to
prevent the money being siphoned off into
other areas.”

“Stringent central standards [should be] laid
down to ensure NHS technology systems are
compatible throughout the UK.”

Society Guardian, Wednesday 17 April 2002 — Accessed 21-Apr-2009



http://society.guardian.co.uk/

“IT spending should represent 4% of
total health budget by 2008”

Securing our future health: Taking the long term view - Derek Wanless 2002
http://webarchive.nationalarchives.gov.uk/+/http://www.hm-
treasury.gov.uk/consult wanless final.htm



http://webarchive.nationalarchives.gov.uk/+/http:/www.hm-treasury.gov.uk/consult_wanless_final.htm
http://webarchive.nationalarchives.gov.uk/+/http:/www.hm-treasury.gov.uk/consult_wanless_final.htm
http://webarchive.nationalarchives.gov.uk/+/http:/www.hm-treasury.gov.uk/consult_wanless_final.htm
http://webarchive.nationalarchives.gov.uk/+/http:/www.hm-treasury.gov.uk/consult_wanless_final.htm

COMPLEXITY COMES IN MANY
DISGUISES



What the UK programme was asked to do in 2002

1994 IM&T Strategy for the NHS
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Pervasive national electronic infrastructure (N3)




As it turned out.......

Commissioning Payment by Results Plurality of provision

Build Life-long Health Record

Secondary Uses Service
NHS Numbers for Babies
Bowel Cancer Screening

Digital Imaging

Patient Choice
Quality Management Analysis

Transfer of records between

Provide Prescriptions Service
Provide Bookings Service
NHS Email System

Dally } 1.4m precripti§in43 000 bookih ;54.2m 43,000 bookings 2m new imagps2m new 5m messages 5,000,000 [£750,000 paid 1,850 babies Dally

enquiries HELNES screenings

usage
Pervasive national electronic infrastructure (N3)

Key: Original Scope Additional Scope




WE WILL RETURN TO COMPLEXITY
LATER



AGING POPULATION AND INCREASING
NUMBER OF YOUNG CHRONIC SICK



The sky is falling..

Ageing Population

Ageing population

2001 — over 60s > than under 18s More over 655 than under 16s by 2014
2050 — 4 times as many needing care Millions
15
At 4 times the current cost |
Remember hidden costs of caring under 16
10 E
Cocky Locky says that Goosey i
55 ond over
falling!™ ;_'u?"-“lcd- 'luékc} Lurkey. : i
5 1
Foxy Loxy did stop to think. !
"We are running to tell i
the kKing!™ cackled |
Henny Penny. i
0 . . - . —
1971 1931 1991 2001 2011 20212025

Fopulation aged under 16 and &5 and aver, United Kingdam

17

Source OPCS 2003



Millions of vears

The Economist — The shape of things to come 2003

18



THE NEED TO CONTROL
EXPENDITURE ON HEALTH



All health economies are on the same trajectory

-

Sou

National Health Expenditures, Aggregate and Share of
Gross Domestic Product (GDP), 1960-2017
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Figure 1: National Health Expenditures as a Share of GDP, 1980-2040
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Eric Dishman — Intel Corp. Presentation to US Senate April 2010



IT’S TIME FOR A RADICAL CHANGE TO
THE DESIGN OF THE HEALTHCARE
DELIVERY MODEL



Challenge — “Major” Medical Advances 1600 to 2000

Source: Harvard Medical School, 2001
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“Current medical
practice relies
heavily on the
unaided mind to
recall a great
amount of detailed
knowledge — a
process which, to
the detriment of all
stakeholders, has
repeatedly been
shown unreliable”

Crane and Raymond

The Permanente Journal
Winter 2003 Volume 7 No.1
Kaiser Permanente Institute for
Health Policy

Challenge — clinical Knowledge-Processing Burden

Knowledge processing requirement

Knowledge processing capacity

I

Years ago

\ This gap

Injures patients




YOU AND | ARE THE NEW
HEALTHCARE DELIVERY RESOURCE



Encouraged S

Cost

Discouraged ¢

Encouraged ¢

Cost

Discouraged S

Industrial age medicine

Information age health care

Professionals as —»
faciators

Professionals as —»
partners

Professionals as —»
authorities

- |ndwvidual self care

~— Friends and family

<«— Self help networks

[Jennings,
Miller,
Materna
1997] after
Tom Ferguson
-Healthcare
Forum Journal
Jan/Feb 1995
pp28-33
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Islands.ppt

To deliver this change the focus Areas must change

/ HOMECARE | \
' Healthy, |
100% " Independent Living Community

Clinic
Chronic Doctor’s
Disease Management Office

IQUALITY " ACUTE CARE

lof LIFE

0% . A |
s1 $10 $100 $1,000
COST of CARE/DAY

Source: Intel Corp. 2006 27




THIS MEANS EMBRACING AND
INNOVATING WITH NEW
TECHNOLOGIES



Appropriate devices....
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Hardware for the mobile
clinician




Design and research is now part of mainstream clinical care

Laboratory and in-use assessment of
methicillin-resistant Staphylococcus
aureus contamination of ergonomic
computer keyboards for ward use

Iseable

A. Peter R, Wilson, MD,? Paul Ostro, PhD" Marita Magnussen, MSc® and Ben Cooper, PhD. for the Heyvboard Study
Group
London, England
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This implies a significant change to
Healthcare software

Interoperability and sharing are now prime
motivations

Standards are required

Detail is required but in new and more
appropriate places and built on new software
paradigms

B HER
HOSPITAL
AUTHORITY




Address the problem from the correct ‘end’

Concrete Completion

Your needs are met here

------------------

AL &%%1?
e S ey gl A

-------------

You are here

Jesse James Garrett’s “The Elements of User Experience”

www.Jjjg.net/ia/elements.pdf 3



The Real Interoperability Challenge

27

Current
Medication

Primary Diagnosis

Integration Integration

Engine Engine

The Traditional View of
Integration

Allergy and ADR

Presenting
complaint



“Standards for Clinical Records”

physiotherapists
secondary care

social workers
family doctors _
patients

relatives

computers nurse practitioners



Standards for interoperability

“We will employ a ruthless approach to standards” — Sir John Patisson 2003

& Nim B
e Standards are important W~§” é

e Standards must help us solve the
problems in front of us

* Ensure that a standards based approach
also delivers
— Integration into current workflow or

— Is so good it revolutionises and changes clinical
practice

Digital Imaging and Communications in Medicine

International
s P IEEE
Standardization g
‘ L
’"E changing the way healthcare _
www.ihe.net connecls

An open architecture also enables plurality of provision — securing an ongoing
competitive market, diversity of supply and choice

Open HearwiTooLs


D:/../../../../woodch/Local Settings/Temporary Internet Files/Content.IE5/SHMJWHIR/cso september/Standards.ppt
http://www.uacj.mx/IIT/CIIMM/Media/IEEE_logo.jpg
http://www.ihe.net/

Professional Standards

—

& Of Physicians

¥ RCF Member Login or Register

ﬂ Royal College

Search this site

./ senting higher medical standards

Whereaml ? » *

¥ ¥ Medical record keeping

Health Informatics Unit (HIU)

Contact Us

¥ About the College

¥ Patient, carer and public
involvement

¥ Professional issues & policy

¥ Training, education &
professional development

Clinical standards

H

Clinical Effectiveness and
Evaluation Unit (CEELD

for Chronic Conditions

EMCC-CC)

Occupational Heatth Clinical
Effectiveness Unit

¥ Specialties

» International

Cwerview || Medical recaord keeping

Data quality || LTF || Contact the HIU

Get imvolved

Medical record keeping

With funding from Connecting for Health, the HIU has been co-ordinating a
project to develop medical profession-wide standards for the content
structure of admission, handover and discharge records of patients
adrmitted to hospital (2007-2003). Patient-focused, longitudinal, generic
electronic records, which can be customized to the wide variety of
contexts in which the patients are seen, fits with the College's
commitment to the needs of the patient.

The process of literature review, drafting, extensive consultation and
redrafting has ensured that there has been large scale clinical
engagement and specialist contribution to the development of the
standards.

The first standards published by the HIU were Generic Medical Record
Keeping Standards. These are high level and auditable and are
applicable to any patient's medical record. The twelve standards receved
formal RCP approval fram the Clinical Standards Board meeting in March
2007 and were published in the RCP journal 'Clinical Medicing' in August
2007 accompanied by a media launch.
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Professional
izzues &

policy

* Acute medical care
The right person, in the right setting - first time
(2007

w

Census of consultant physicians in the
UK, 2006
[Drata and commentany (20077

W

Designing safer rotas for junior doctors in
the 48-hour week
Feport of 3 multidizciplinan woking group (2005)

Public open day:
at the
Royal College of Physicians

Sat 5 July 11am to 4pm
Free admission




“The organisation of the medical record
should be a matter of immediate concern
to practicing physicians and students” ...

“Developments.....are far more advanced
and immediately applicable than many
realise and concern with them is neither
premature nor impractical”

Weed LL New Eng J Med Vol 278:593-600,1968
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Detailed | Record

To deliver what a clinician wants...

4 Presenting Complaint
4 | | Lower abdominal pain
|| Past
|| 4 week
|| denied Nausez
|| denied Yomiting
|| denied (?) Colic
|| Disorder confirmed
4 | | Haematemesis
|| Small
4 Past History
|| Appendicectomy

|| L5CS - Lower segment caesarean section

> @ Patient UK
PC: this patient presented with a 4 week history of left lower abdominal

) . . I I > 'I.' L ] L ] [ ]
pain, She denied nausea, vomiting and colic but confirmed a small 4 WIkIDEdla
haematemisis . e
PH; Y 1 mapofmedicine
1999 appendicectomy

L5CS

4 1CD10 (11)

|| Haematemesis [K920], Rank: 0

|| Duodenal ulcer, acute with haemarr
|| Duodenal ulcer, chronic or unspecif
|| Peptic ulcer, acute with haemorrhag
|| Peptic ulcer, chronic or unspecified
| | Gastrojejunal ulcer, acute with haer
|| Gastrojejunal ulcer, chronic or unsp



A Common User Interface

Open source programme &8 Form1

Date: "DD-Mmm-YYYY

3 overarching drivers

NHS Number: XXX XXX XXXX
» Patient safety

Prohibited action Mandatory action Warning

» Clinical utility

» Reduced (re-) training
.. and secure a return on investment

WwWw.cui.nhs.uk

DO NOT abbreviate, wrap or truncate

Separate dose from item
name with at least 2 spaces

ﬁ 4&5 paracetamol 80 mg - every 4 hours - oral syrup
give 3.4 mL of Calpol Infant 120 mg per 5 mL by oral syringe

¥ History: Starl: 26-May-2010 15:00 # admin: 1 Last: Today 06

Presented chesty cough 3/52

@ chesty cough
is a: functional finding of respiratory tract
also called: chesty cough (finding)

also called: finding of chesty cough



http://www.cui.nhs.uk/
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DON’T SPEND THE NEXT 20 YEARS
INVENTING THINGS WHICH ALREADY
EXIST



Big lessons

» Starting again will take 20 years however good
your team is

* Even though your market is huge taking a
separate approach will isolate you from the
forming global approach

* This will cost money and time



5 REACH

]

KEEP OUT OF CHILDREN




Representatives
of other

SAFETY-

Critical industries

consulted in
this study,

[ WY
a

Industry

noted that the

NHS does not

appear to see
itself as a




SAFETY CULTURE



Windscale (U.K. ) 1957

Fire in reactor #1
resulted in radiation
discharge.

Improper fire-fighting
caused 2"9 discharge.

32 deaths, 260 cancer
cases from radiation.

Poor plant design &
procedures prompted
sdfety case regime for
nuclear industry.

48

Windscale reactors 1 & 2 circa 1950



Flixborough (U.K.), 1974

¢ e o Explosion at chemical
c plant following pipe
rupture (maint. error)

28 killed, 36 injured

Rupture attributed to
nearby fire

Incident prompted
sdfety case regime
for chemical industry

49



Piper Alpha (U.K.), 1988

Gas explosion & subsequent _
oil fire at offshore drill ~
167 killed, 62 rescued et . 2

Maintenance errors, poor
evacuation cited

Cullen report established
ALARP

Safety case regulations
introduced for off-shore -
in d ust ry 1992 Piper Alpha rig ablaze after the explosion

50



Clapham (U.K.), 1988

Wreckage from the 3-train collision

51

Signal failure causes three
commuter trains to collide.

35 killed, 100 injured

Maintenance introduced
wiring fault in signal box.

Public enquiry

Railway safety case
regulations introduced in
1994



Australia 2011

Tiger Airlines

52

A whole fleet was
grounded

No one was killed or
injured

CASA concerns were
enough.

Pilots forced to retrain and
some failed



LET’S USE MEDICATION AS AN
EXAMPLE....



UK Drug interactions 2001

* As people get older, their use of medication tends to
Increase.

— 80% of people over 75 take at least 1 prescribed medicine,
—  36% of people over 75 take 4 or more medicines.

— Adverse reactions are implicated in 5% to 17% of hospital
admissions of older people.

— Older people who are taking 4 or more medicines have an
increased risk of suffering an adverse drug reaction to a
medicine and being readmitted to hospital as a result. [1]

[1] A Spoonful of Sugar: Medicines Management in NHS Hospitals: Audit Commission
2001

http://www.audit-
commission.gov.uk/nationalstudies/health/other/Pages/aspoonfulofsugar.aspx




Adverse events 2003

* 10.8% of patients on medical wards
experience an adverse event — 46% of which
are preventable.

e 12% of these relate to medicines use
 1/3 lead to greater morbidity or death

 Each adverse event = on average 8.5
additional bed days

e Cost=£1.1bn possible £506m saving ?

[1] Vincent C., Neale, G., & Woloshynowych, M.: Adverse Events in British B M
hospitals: preliminary retrospective record review: BMJ, vol 322, no A

7285



UK Adverse Drug Events 2004

. 1 in 16 hospital admissions are the result of an
adverse drug reaction — 76% avoidable.

* This equates to 4% of hospital bed capacity At
any one time 7 x 800 bed hospitals are occupied
by patients admitted with ADRs

. Cost = £466m annually - £354m avoidable by
putting in place e-prescribing ?

[1] Pirmohamed, M. et al: Adverse drug reactions as a cause of admission to B M
hospital: prospective analysis of 18,820 patients: BMJ 2004; 329: 15-19 1



And in Australia

“We have shown that 2—4% of all hospital
admissions, and up to 30% for patients
>75 years of age, are medication-related;

"-"'

T

|rternational Journdl for
Quality in Health Care

up to three-quarters are potentially
preventable.”

Int J Qual Health Care (2003) 15 (suppl 1): i49-i59. doi: 10.1093/intghc/mzg085



KNOW YOUR ENEMY



Department of Community ' DUKE UNIVERSITY
and Family Medicine MEDICAL CENTER
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Australian Standard Drug

Attach ADR Sticker

AFFLX PATIENT |FENTIFICATION LABEL HERE & OVER LEAF

ALLERGIES & ADVERSE REACTIONS (ADR)
LR Hao:
O il bwe D 1o s o o s s e
Dwu g | or othar) a0 D eDate itiats (- Family Nama
art (paper s nass
Address
DoE
Tl Praa coiber o Prisd Fadesd
Himems me (o Lnkmd Cormectz
Agn Print L
REGULAR MEDICATIONS RECOM 0 B0
sosmeTnarod Ties |  REGULAR MEDICATIONS
YEAR 20 DATE & MONTH =¥ S Ao
[ TARTATLE DOSE NEDICATION —. el e YEAR 20 DATE & MONTH et
= I o] ' W L el Pl | - gl i e K 1 | DOC TONES: MUST ENTER e
T ] w || == Cuin ol oo (e e P |
et :" ET
= TR T o [ [ L
Fuadd ety Lstare Thras of EE -
' Dose| HlE e | e e e [ e ECED Trapsrey & PV araer e
3 L e s iy ] e o e P q w2 e [ [
ndcaten Fhimrmacy Prautar ; | P | o [ | o [ e | e ncica daon Cr——
iy
Fraserar Sl anim  EHIrE War M |Cmu T ghom E'i'i [Fresc@ar Sgaan — Fri i |°“""
= 232 Coaims Rl adon (Frin Gebrata - Flarr &1 Tk,
Dt WARFARTN | Masrewae'C cumeitior) oo | TR Py VAR FARIN EDUCAT N FECORD| e
b 4 it
o T g —T ) THaC Dos e o | == ety & A s i N i.
retichnd o o RL 58 A el B
g - ® b | L]
ndcaien = apr— [— : i HHE i - i
2 .
Erastar Eur 5 qriora | FrE Woar M |Conm Hema EI g - [Prasciar Sgmars  Frie = |Cbn-u ij_
] o e K
Hma
DOCTORS MUST BNTER & dministmBon Bmes - il Tam | Meicaton Frie Gansdcrama)
] isschcation (i NE Cates i < PRAT) I i _':_"_ 23
ji = Coam | Focperecy &R anier e Rt
T ) Ficiarc sy h P i s N q i i
]
i q ! rcadan Ehurrracy i
B |
Indoaten Lo - e — - % i
N 113 ™ | ak
Coain [T e r—
o el e (P rine el ruarie: M) 5 Er -+
jj Foam Coms Fropesrcy & ROAY anms tirsa. R
[Fars [Coma s e ———— — 2 N ,q 1
B
i 1 A lon Erree—— i
GE=TT E—— - [
s 5= 2 [Fresciar Sgwars  Frine roas hise Crra ]
[ Traars = T | Ei’i Bt - i i
2 2 r BEALCH | O SIAR R DT D [
E] o T - Caims ol i o (i Gt P | Tek £
Coam el el (P TInE Gel rearic: AT i3 E -1 A i 4 E
-: -: [P Lo Frovpurey & [roTTrerer— = E
Raara =T Fiscpareyh FOA anme timss N ®
& H
i m Al Cope—— i
Indcatcn P sy ; . | -
L [Presciar Sgwtrs  Frive rour s i
|Frescriee Sigraass Frie roar Fies Cravaa E‘ K
W
Cum i el o (i G arearic: W ) Fum Steckation (Pt Elrmric M) 3
: l _ ;
. E Tas Fraqers -
e =5 Fcparcyh P i i i F— = oadm = & R et e " q
= gl L g &
5 ; T rer— i 3
indeaden i sy s - B J| of
WJ__" 15| £ [Prasciar Sgwars  Frive ‘rour i Corima H r
FMM S igrenrs & Contd 5 is : K] E
2
| P Truces S | Rl dew E B e Tl ol ol e E
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TRADITIONAL APPROACHES TO
SOFTWARE DEVELOPMENT HAVE

LARGELY FAILED TO DELIVER WHAT WE
NEED....SO FAR
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FIGURE 2 USER INTERFACE OF DOCTOR'S OUTPATIENT PRACTICE SYSTEM (DOP)

User Interface requirements for the presentation of health data HB306 2007 — Standards
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ULTRA-DETAIL IS NECESSARY IF YOU
ARE GOING TO REPLACE THE PAPER



http://www.nrls.npsa.nhs.uk/resources/collections/design-for-patient-safety/

Information
design for
patient safety

NHS

National Patient Safety Agency

NHS

Connecting For Health




THE CONCEPTS ARE APPLICABLE
ACROSS A BROAD AREA
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IF SAFETY IS THE GOAL THEN
‘IDENTICAL BEHAVIOUR IS REQUIRED



In Conclusion

A PAUCITY OF KNOWLEDGE

OF THE S5YSTEM

-‘ I OR THE NEEDS
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“Strong reasons make strong actions”

— King John Act 3 Scene 4
— Shakespeare
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“We are not tinkers who merely
patch and mend what is broken...

We must be watchmen, guardians of

the life and the health of our
generation, so that stronger and
more able generations may come
after”

Dr Elizabeth Blackwell (1821-1910) /
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“It is unethical to carry on doing
what we are currently doing”

Professor Sir Muir Gray 01-Oct-2004
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Asia — Using global lessons learned for
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