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Digital Drugs Delivering Benefits
By Connecting Care
Within an organisation

AcCross organisations
ACross a country




Medication Safety and eHealth  [FJ facouare

-8 University
Electronic medication management systems (eMM)

Char e > Medication errors — single

Cancel Reference Viewer Help mO_St preventable cause of
e Wickee olswothy (145-2644 i), D0B: 2081947, 57ears, 66k 25 850200 o@tient harm

Medication Search

Name) ery l Search l | Generics containing up to 2 substances > 5.8 P rescribin g erro rs/adm

Eryacne i
i A . > 25% of all medications
G 2yl administered had at least one
Infusion error
R Erythromycin ethyl succinate
Injection

» 2-3% of admissions are
medication related
Plan to rollout Cerner in 241

hospitals in NSW (pop 7.5M)



Controlled Before & After study
to assess If commercial e-MMS are
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Effects of Two Commercial Electronic Prescribing
_Systems on Prescribing Error Rates in Hospital In-
Patients: A Before and After Study

Johanna |. Westbrook'*, Margaret Reckmann’, Ling Li', William B. Runciman?, Rosemary Burke®, Connie
Lo, Melissa T. Baysari®, Jeffrey Braithwaite®, Richard O. Day®

January 2012 | Volume 9 | Issue 1 | e1001164

Sample: 3200 patient admissions; 17,000 prescribing errors

Prescribing errors declined by >50% (p<0.0001)

44% (p=0.0002) reduction in serious prescribing error rate
25/100 admissions =) 14/100 admissions

(95%Cl 21-29) (95%Cl 10-18)
No significant change on the control wards (p=0.4)




Effects of eMM on medication administration error
rates

+»» Controlled pre post study
“* 226 nurses administering 7451 medications on 6 wards

¢ Observe & record drug details- compare with charts




Data Collection Tool

Compliance with

: P X procedures
MR N: Murse ID:
Drug: [Morphine e Ignore
30rng,rrl Inj Brug given | Details of drug
Dose: Read me administered
Temp starage
Route: b “heck pat ID
Salvent: - Record med adm
Sal, vl [0 ol Conkrol device Time drug was
_ _heck pulse/BP given
Diluent: M Mon Aseplic
Cil, wal: Check prep-zh
Additives: - Witness adm-2N -
Check pusmp-2i Record the number
- 0D reg-2h of Interruptions
Int [ g0 p |Multi Mon-Peripheral

Murses Patients Druglist Next Main




Post eMMS
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Significant reduction on the
intervention wards of

4.24 errors/100 administrations

(95%Cl: 0.15-8.32, p=0.04) cOmpared to .ﬁ‘ Ll
a .
control wards.
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Wrong timing errors had the greatest
decline by

3.35 /100 administrations

(95%Cl: 0.01-6.69, p<0.05) compared with
control wards.
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Change in serious medication

administration errors

Significant reduction in serious (ie potential ADES)
MAES on intervention compared to control wards

4.20% —> 1.83%

5%Cl 3.25, 5.15%) (95%CI 1.20, 2.46%)
Pre Post




Cost-effectiveness analysis of a hospital RECENED 2 eterer 214

REVISED 16 October 2014

electronic medication management system ACCEPTED 25 Ocoher 2014

— Johanna | Westbrook', Elena Gospodarevskaya?, Ling Li®, Katri LR'hd Mod Inform Assoc 2015
onanna [ WesIDIoK , tiend LoSpoaarevskaya-, Ling LI°, Adtrina L nicharason /\Ml/\ OXFORD

: 5 6 p; 7 A 8
David Roffe”, Maureen Heywood®, Richard O Day’, Nicholas Graves F N VT N oRITY PRESS

A simple decision tree was designed to estimate Incremental Cost Effectiveness Ratio
(ICFR)

Significant ADE ‘

l
f\/ Serious ADE g $
V\Severe ADE q

Error causes no harm_

Potential ADE (moderate,
major or Serious error)

No potential ADE
(insignificant or minor error)

Admitted patient No medication error

Intercepted d

Significant ADE g

Potential ADE (moderate, ]

major or serious error) Error causes harm ,-/ Serious ADE

u\Severe ADE y

Error causes no harm_

Not
intercepted

Paper-based
prescribing

No potential ADE
(insignificant or minor error)

|

q

No medication error




Data relates to cardiology ward " MACQUARIE
in one hospital T

0.16

0.39
Intercepted 4 0.59 Significant ADE q

0.05 Potential ADE (moderate,
Error causes harm ,\/ Serious ADEO 41

Major Or Serious error)

eMMS Not "\
prescribing intercepted Severe ADE
NO POt‘?mial ADE . Frror causes no harm 0.20
(insignificant or minor error) N
Admitted patient No medication error q 0.07
Intercepted s
: Significant ADE
017 Potential ADE (moderate, ‘ 0.59 e 3
Major Or Serious error) Error causes harm Serious ADE
Paper-based

”\ Severe ADE

Error causes no harm .

prescribing

No potential ADE
(insignificant or minor error)

No medication error

14



Results ) s

» eMM —resulted in a reduction of $63-66 (£32)
per admission

» Cardiology ward = ~$100,000 savings p.a. due
to a reduction ~ 80 ADEs p.a.

» Entire hospital with 39,000 annual adm|SS|ons =
releasing $2.5M each year




New Errors ! By tacaune

Available at JAMIA.BMJ.Com Research and applications

The safety of electronic prescribing: manifestations,
mechanisms, and rates of system-related errors
associated with two commercial systems in hospitals

Johanna | Westbrook,' Melissa T Baysari,” Ling Li,' Rosemary Burke,’

Katrina L Richardson,* Richard O Day° J Am Med Inform Assoc 2013:
< Occurred frequently, but s nefomn
: ;
low risk of patient harm 500 g, Orel,Tab, daiy atr food, Adniitaton time i a uide onl: MUST taken with meak:

500 mg, Oral, Tab, BD after food, Administration time is a guide only: MUST taken with meals
500 mg, Oral, Tab, TDS after food, Administration time is a guide only: MUST taken with meak
N M f 1,000 mg, Oral, Tab, daly after food, Administration time is a quide only: MUST taken with me.
DC 1,000 mg, Oral, Tab, BD after food, Administration time is a guide only: MUST taken with meal
¢ 0 St re q uen t typ € 1,000 mg, Oral, Tab, TDS after food, Administration time is a quide only: MUST taken with me
. 850 mq, Oral, Tab, daily after food, Administration time is a guide only: MUST taken with meal
Incorrect se | ection fro m 850 mg, Oral, Tab, BD after food, Administration time is a guide only: MUST taken with meals
d d 4 3 0/ g% mg, glai, '{ab, ggs after food, Administration time is a guide only: ITIAEH'ST taken with meak
- — mg, Oral, Tab, SR, evening, Administration time is a guide only: MUST taken with meals. !

ro p own menus 0 1,000 mg, Oral, Tab, SR, evening, Administration time is a guide only: MUST taken with meals
1,500 mg, Oral, Tab, SR, evening, Administration time is a guide only: MUST taken with meals
2,000 mg, Dral, Tab, SR, evening, Administration time is a guide only: MUST taken with meals




How will digital drug information transform
health care decision-making and work
practices?

Success reliant upon systems integrating and supporting
work and communication processes




Social Network Analysis to investigate communication

Much medication information is communicated face-to-face

Who do you seek medication advice from at least weekly on your ward?

9.0/100 patient days 19.4 / 100 patient days
Prescribing error rate Prescribing error rate
N=428 admissions N=240 admissions

54% agree that if doctors and
nurses talked more frequently

84% of staff agreed that if there would be fewer
doctors and nurses talked _ medication errors
more frequently there would

be fewer medication errors Significantly lower agreement
than Ward A P=(.027)
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Who Do Hospital Physicians and Nurses Go to for Advice
About Medications? A Social Network Analysis and
Examination of Prescribing Error Rates

Nerida Creswick, PhD* and Johanna Irene Westbrook, PhD7

| Patient Saf * Volume 11, Number 3, September 2015
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How will eMM systems
Impact communication and
workflow ?
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Direct Observations Nurses & Doctors [ Masv

AIM: To measure changes in how nurses and doctors
distributed their time across work tasks pre and post eMMS

R i =

70 nurses observed for 276.9 hours
59 doctors observed for 356.3 hours
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WOMBAT - Activity Timing (DUMMY)
Active What

Active
IndirECt Ca.. i
Pager In transit Superv/Educ..

Who

How
“

Where

Next Task

15:12:37

Interrupt  Multitask

Work Observation
I\/Iethod By Act|V|ty

What task?
With whom?

With what?

Where?
Interruptions
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Results — Pre PosteMM &

Nurses and Doctors with eMM experienced no significant
changes in % of time spent on:

*» Medication Tasks;

¢ Direct Care;

¢ Professional Communication
Compared to those without eMM

Doctors with eMM spent 6% more time with other doctors (p=0.003) and patients
(p=.009) compared to control ward doctors.

Nurses with eMM spent less time with doctors (p=0.0001). Both fewer (tasks per
hour) and shorter interactions (mean task time)

Research and applications

Impact of an electronic medication management
system on hospital doctors’ and nurses’ work:
a controlled pre—post, time and motion study

Johanna | Westbrook, ' Ling Li," Andrew Georgiou,] Richard Paoloni, John Cullen® _,." fﬂn"]"l' ME‘d Jr."?fl':'."'."]"l' ASSGC 2[}1 3

OPEN ACCESS
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Influence on team
and individual
decision-making
processes



What impact does eMMS decision B acouane

] University
support have during ward rounds?

= 48% of
medication
orders
triggered alerts

= 17% read

= No
prescriptions
changed

Research and applications J Am Med Inform Assoc 2011:18:754—759.

The influence of computerized decision support on
prescribing during ward-rounds: are the
decision-makers targeted?

Melissa T Baysari,' Johanna | Westbrook,” Katrina L Richardson,® Richard O Day*>



Junior doctors at night
16:30-22:30

Observational study - 65 hours

78% of those alerts were read

5% resulted in a change in prescribing

Junior doctors’ prescribing work after-hours and the impact
of computerized decision support

Samantha L. Jaensch®?, Melissa T. Baysari®%*, Richard O. Day*?,
Jﬂhﬂﬂﬂﬂ I. Westbrook® INTERNATIONAL JOURNAL OF MEDICAL INFORMATICS 82 (2013) 980986



Paediatric
patients




Delivering safe and effective care for KJ MACQUARIE
children in hospital with eHealth systems

Aim — Assess the impact of eMM In paediatrics

Design: Stepped wedge Impact on medication
cluster randomised

. errors and harm
controlled trial

Use evidence to
make changes prior
to site 2
implementation

Cost effectiveness

(? » The Sydney
' SN  Australian Government NSWKIDS _  .néig. children's
A e TRAMILIES ‘!!‘-!' g Hospitals Network

el sk and wel -'
National Health and Medical Research Council -
!:.LS.‘# Health

carg, advocacy, reseanch, aducamion



Stepped-wedge cluster randomised 1 [acouane
controlled trial (SWCRCT) '

8 Wards will be included in the study at Site 1

The order of wards (clusters) receiving the eMM
has been randomised

Collect data at baseline and the next 10 weeks

By the end of the study all clusters K
will have the intervention. —~



Stepped Wedge Cluster Randomised
Controlled Trial at Site 1

Ward 8 Hunter Ballie/MAU/LTVU
Ward 7 Midelton/recovery Control period (before intervention)
Ward 6 Clubbe/BTC
Ward 5 Turner/CBP
Ward 4 Wade

Ward 3 Edgar Stephans
Ward 2 Orth/Surg

Ward 1 Commercial Travellers

Intervention period (after intervention)

Baseline Step1l Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 Step 8 Step9  Step 10
28-Feb 7-Mar  14-Mar 21-Mar 28-Mar 4-Apr 11-Apr 18-Apr 25-Apr 2-May 9-May

Prescribing errors: Measured at baseline and at each of 10 steps,
totalling n=1232 admissions at end of study

Medication administrations Measured at baseline and at each of
the 10 steps totalling n=2640 administrations

Clinical review to assess potential and actual harm
Role of parents/caregivers



Digital Drugs Delivering Benefits

AcCross organisations
Enabling seamless information exchange
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Lessons from
Implementation of electronic
medication administration
records In residential aged
care faclilities

Amina Tariq
Andrew Georgiou
Johanna Westbrook



Medication Management in RACFs

*Examination
Clinical history
*Production of
Scripts

\ *Preparation of

medications

Resident’s
Medication

Pharmagceutical
information
record

Community
Pharmacy

All actors have different paper/digital views



Going Digital- Interoperability Issues [ nacouare
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1. Pharmacy
Computer View

3. Printed Chart
View

Patient Details There is a resident with similar or same name.
Tralley: Clifford | Preferred Name:
Allergies: Nil Known Room:
DOB:
Medication place the tablets on her hand, give a glass of water, takes one per time,
Notes:
Doctor Details
Doctor Name: I Phoni
Mabile: Fan: Email:
Requla gedica Ha el z atio
Drug Name Qinstruction  |Route| Frequency 0609 | 0800 | 1000 | 1200 | 1400
Actonel 35mg 1 weekly on O |Once Mon | 1.00
Tab Monday full glass
1 ‘watar ramain
{RisadronateNn) upright, 30 mins
before food
PanadlOstecBB5 |2 three times O |3 limes daily 200 200
mgTh daily, never crush
{Paracetamal) this pleass
Perindo 2mg Tab [Takeons tablet | O |Once daily | 100
(Perindopril in the marming |
. FOR
erbumine) HYPERTENSION
HEART
Frusid20mgTab |1/nthe moming, | O |Once daily 100
{Frusemide) reduced as per
RMMR
Ostelin 1000 Cap | 1 & dinner O |Once daily
(Cholecalciferal)

2. RACF Computer
(administration) View



Suboptimal integration with work

Data entry for patches at the pharmacy

How it appears in the resident’s
medications data

3372 PATCH INTEGRITY CHECK
3373 Patch off

5374 Patch Removal

5373 Patches

3370 Pulse
5377 red wine

3378 remove TmsidermNitro23mg
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Enormous potential to obtain population
data regarding the medication profiles of
residents

Data sources represent different meanings and language




Digital Drugs Delivering Benefits

ACross a country




Darwin to Perth _ 4396km
Perth to Adﬂ-laidg 2T06km

Adﬂlni::-le to Melbourne T16km
Melbourne to Sydney BBTkm
Sydney to Brisbane

Brisbane to Cairns

Townsville

Poland

Gm'nun:.r

C*Eth

Austria / Fraser Island

MNoosa
Brisbane

Bulgaria

S Canberra

Area size comparision of

Australia and Europe Meiourne

Australia’s area = 7,706,168 sq km
% " Hobart

Europe’s area as shown = 3.483,066 sq km




23.9 Million
2% of Australia’s population " MACQUARIE
lives in the yellow area
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Personally Controlled Electronic " MACQUARIE
Health Record PCEHR -

ooto 8%
Population uptake o 1010 105
W1z to 14
B 14% or mare

Electronic Health Record for
every Australian went live Jul
2012

As at 2 October 2015

2,419,577 Australians with .
active eHealth record




PCEHR uptake by age and region [ feure

10%

Age_ and_gender-specific o 9.1% 87% 8.8%
registration rates at 21-Jan-2015 =
25% 2
-o-Male O 6.5%
20% o o
-o-Female g
15% S 4.1%
U 4%
o
10% g
C 2%
5% =
v
O% 0%

0-4
5-9
85+

Major Inner Outer Remote Very
Cities RegionalRegional Remote

10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84

Estimated % of the population registered by
remoteness area classification at 14-Jan-15



& Medical Director 3.14e - [Lindsay Blanton] .

.’9 Eile Patient Edit Summaries Tools Clinical Correspondence  Assessment  Besources PCEHR Window  Help

+-|&~t@|%vi&ﬂ\ﬂ&tliﬁ@lQ@I%ﬁil@g%
[Undsa,r Hlaoion .] |DOB:D1K‘IDE1931 FZ'I'_.rrs Occupation: lTlade | 25m 4s @

101 Dalys Gr. Mundiwindi. Wa 6753 Ph: 03 8745 4544 home) ~ Record No: I Mo (8003 6086 6667 0983

Mlergies:  E| ASTOPLAST, GLUTEMN, HAY FEVER, NITRATES, SHELLFISH, «  Pension No: ATSI: |Neither Aboriginal nor Tomes Strait lslander

SULFOMNAMIDES, TRIMETHOPRIM

- Smoking He: |10 Diaiby
o - ®

@ SU"”""ETI| B, Cument Hgl '9 F‘mgr&BSIEI F‘asthistoryl a F{&Bgltsl I__attersl ﬂ roumemtsl B Od s.cn'ptsl f lmm.l ﬂ Comespondence | = MDMamel A, S.P.T|

Farmly Hiztory Sacial History

Past History Immnunizations
Year Date Condition Side Date Immunisation

Throat infection 16/06/2007 H-B-VAX [I[ADULT)

1586 05/1986 Asthma 04/06/2007 RAEBIES
1550 1/12/1550 Glandular fever 05/08/2010 DIPHTHERIA
1599 ALIG 1595 Asthma - Frequent Episodic 09/05/2012 BOOSTRIX
2001 Deafness - industrial 15/02/2013 DTPA
2010 NOV10 Atrial Fibrillation
201 121 Hypercholesterolaemia
2012 02/01/2012 lschaemic heart dizease

17/05/2013 Tonsilltis

M edications Preventive health
Drug name Strength Dose Freq Instructions ltem
AMOXIL CAPSULE 250mg Coungelling re:Smoking Cessation should be considered!
IPRATROFIUM BEROMIDE (ANHYDR... 21mca/spray 2-4 Sprays Lid. m.d.u. Preumococcal Disease vaccination is recommended!
VENTOLIMN CFC-FREE INHALER 100mcg/dose 1-2 Puffs g4dh. m.d.u. Diphtheria-and4etanus-containing vaccination is recommended!

ATHI | oFishmmmovarion



@ Preview
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BLANTON, Lindsay (Mr)

HCN Samples Database

Phone 02 9897 1212

Adverse Reactions

DoB 1-Oct-1991 (21y)

Shared Health Summary
22-Aug-2013
SEX Male  IHI 8003 6086 6667 0989

START OF DOCUMENT

Author Dr Alfonso Terri-Anne (General Medical Practitioner)

Substance/Agent Manifestation =
SULFONAMIDES = Not stated
‘ NITRATES » Hives, Rhinitis, Asthma complications
Medications
Drug name Strength Dose Freq Instructions
AMOXIL CAPSULE 250mg
IPRATROPIUM BROMIDE (ANHYDR... 21mcg/spray 2-4 Sprays tid. m.d.u.
VENTOLIN CFC-FREE INHALER 100mcg/dose 1-2 Puffs q4h. m.d.u.
Meailcations
Medication Directions Clinical Indication
IPRATROPIUM BROMIDE (ANHYDROUS) Nasal 2-4 Sprays t.i.d. m.d.u. Hay fever
Spray 21mcg/spray
VENTOLIN CFC-FREE Inhaler 100mcg/dose 1-2 Puffs q.4.h. m.d.u. Asthma

Medical History

E gend | Cancel




Concluding Thoughts B acouane

e Moving from paper-based medication information can
produce many benefits - reduced errors and improved
medication management.

e Challenges in terms of the representation of information and
associated meanings, with implications for the exchange of
information and interoperability of systems and also ‘trust’.

 Medication decision making processes are complex, dynamic
and influenced by multiple contextual factors



