Order Checking

Alternative designs for medication alerts that
improve efficiency and medication safety
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Clinical Decision Support
(Alerts)

Order Checking

(1 of 3) SIGNIFICANT drug-drug interaction: WARFARIN TAB 3MG and PRIMIDONE TAB 250MGC
[PENDING] - Concurrent use may result in decreased anticoagulant effects. Increased
anticoagulant effects may occur if the barbiturate is withdrawn. The effect may be
dose-related and may continue beyond the dicontinuation of the barbiturate. -
Monograph Available

(2 of 3) SIGNIFICANT drug-drug interaction: WARFARIN TAB 3MCG and ASPIRIN TAB 81MG
[PENDING] - The concurrent use of anticoagulants and salicylates may result in

" - - - - - = - - - - - - - =

[Accept Order [ Cancel Order Drug Interaction Monograph
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Background

Human factors science:

> discovers and applies information about human
capabilities, limitations, characteristics to design

better technologies, tools, and systems (Gurses
2012)

Hypothesis: Incorporating human factors engineering
principles into alert interface design will:
reduce prescribing errors
o Improve usability
~._ ° reduce workload for prescribers
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Original alerts:

(1 of 1) Previous adwverae reaction to: MOMSALICYLATE HSA4ATs ANTIEHEUMATIC (LOCAL)

{1 of 1) SIGHIFICANT drug-drug interaction: IBUPROFEN TAB SO00MCG and ASPIRIN TAB 21MG
[PENDING] - The antiplatelet and cardioprotective effect of aapirin may be decreased
if ibuprofen if administered before aspirin. - Monograph Available

|An:n:ept[]rder| | Eancel[]rder| |Elrug Interaction r.1unugraph|

Order Checks %]

1 Est CeCl: 283 (CREAT: 1 4 mg/dl. vesterday 9:01:34 am BUN: 18 mg/dl. vesterday 9:01:34 am) [Est. CrCL based on modified Cockeroft-Gault aquation wsins
Y Adjust=d Body Waizht (if ht >60 in.)]

PN

oK |
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Original alerts:

To canecel an order zeleet the order by checking the checkbox and prezz the "Caneeal Checked Orderiz)" button.
If the order description is cut short, hover over the test to view the complste description.
Cancel |Urder."ﬂrder Check Tezt |

Renew IBUPROFEN TAER S200MG
Cancel? TID

[] Quantity: 50 Refills: 0 *UHSICGHED*

*Order Check requires Bezzon for ODwerride

{1 of 2) Previcus adverse reaction to: NONSALICYLATE

W54T=s  ANTIRHEUMATIC (LOCAL)

{2 of 2) BICHIFICANT drug-drug interaction: IBUPROFEN TAB 200MC and
ASPIRIN TaB 81MC [PENDING] - The antiplatelet and cardiocprotective
effect of aspirin may be decreased if ibuprofen if administered before
agpirin. - MHonocgraph Awvailakle

MOTE: The override reason is for tracking purposes
| cancel Checked Order(s) and does not changs or place new arder(s)

Enter reazon for overriding order checks:

\\\\\\\\\

\\\\\\\\ AR Accept Order(s) ] [ Return to Order ] [Drug Interaction Monograph
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Redesigned alerts:

Ordering ibuprofen tab

4 Adyerse Reaction to similar drug:
| Drug Symptoms Entered

ketoprofen | basussa %
|Se|ect ovgrride justification. . w

bhveen ibuproflen tab and:

Risk Severity Evidence
decreased cprdicprotection moderate good
Qlearance!
Drug Risk Lab Fesults

ibuprafen | | renal failure Est CrCI* 28.3mL/min yesterday

/_\‘
maore labs
\/

’ Cancel Order ]

*Bazed on modified Cockroft-Gaul eguation

1 justification required
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VA HSR&D Human-Computer
Interaction & Simulation Lab

Russ et al. Jt Comm J, Dec 2012. Photo is for illustrative purposes only
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Summary of Main Findings

1
2
3
4
5

Learnability

Efficiency

Low Usability Errors
Satisfaction

[Memorability not measured]
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Learnability of Redesign

> Prescribers generally able to use redesign

without any training or guidance
o 3 of 20 needed assistance to move past first alert

Ordering ibuprofen tab

Adverse Reaction to similar drug:

! Drug Symptoms Entered
ketoprofen  nausea 5/01,/2007
Select override justification. .. w

Interactions between ibuprofen tak and:

Drug Risk Severity Evidence
aspirin decreased cardioprotection moderate good

Low Creatinine Clearance!
Drug Risk

ibuprofen renal failure Button Changes NOT | mere labs
recommended, use error box
><_ = |instead due to safety risk Danos Qs

1 justification required
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Efficiency
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Frequency of Prescribing Errors
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moriginal

80 -

60 -

prescribers (%) I
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# errors across all scenarios 12/50



Frequency of Prescribing Errors
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80 M redesign

p=0.024
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Usability Errors: Scrolling

> Original Design
- 19 alerts missed due to scrolling mechanism

U 6 (30%) of prescribers
U 2 critical drug-drug interactions

Order Checking
SIGHIFICANT drug-drug interaction: WABFARTN TAR 3MG and PRIMIDONE TABR 250G
Increased

- Concurrent use may result in decreased anticocagulant effecta.

{1 of 3)

[PEMDING]
anticocagmlant effects may occcur if the barkiturate iz withdrawn.

doge-related and may continue beyond the dicontinuwation of the barbiturate.

The effect may be

Monograph Awvailable

{2 of 3) SIGHIFICANT drug-drug interaction: WARFARTIH TAB 3MC and ASPIRIN TABR S1MG
[PENDING] - The concurrent use of anticoagulants and salicylates may result in

R |

- -

Accept Drder] [ Cancel Order ] [Drug Interaction Monograph
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Usability Errors: Session

Alert
> Original Design

Order Checks

Y o cancel an order zelect the order by checking the checkbox and prez= the "Cancel Checked Order(z)" button.
(0]
. If the order description is cut short, hover over the test to visw the complete description.

prescrlbers Canecel |Grder.-'l:lrder Check Test

thought bOX was E‘.ancel?l:?];&w IBUPROFEN TAB S00MG

to |nd|cate [] ouantity: 30 Refills: 0 *UNSIGHNED*

H *Order Check requires BReazson for Override

Overrlde {1 of 2) Previcus adverse reaction to: NONSALICYLATE

. w0 0 WNS5AT= AMNTIRHEUTMATIC (LOCAL)
ﬂw {2 of 2) S5ICGHNIFICANT drug-drug interaction: IBUPROFENM TABR B00MG and

ASPIRIN TAR B1MCE [PENDING] - The antiplatelet and cardicprotectiwve
expressed ::t’rj_»ci.:. of aspirin may he_d&creaa&d if ibuprofen if administered before
pirin. - Monograph Availabkle

frustration or

confusion about

repeated alerts

1 MNOTE: The overrid son is for tracking purposes
4 (20%) corrected action e s 2t ehoge o gloee nw bt
3(15%) switched to incorrect der checks:
~| action
REdESign eI i minated Accept Order(s) ] [ Return to Order ] [Drug Interaction r.1|:|n|:|gra|:|h]

this session alert 15/15



Prescriber Satisfaction

Score Original Alerts Redesigned Alerts
Mean (SD) Mean (SD) P

overall 4.3 (1.2) 5.2 (1.4) 0.033
satisfaction
(Q1-19)
system 4.5 (1.3) 5.2 (1.4) 0.144
usefulness
(Q1-8)
information 4.1 (1.2) 5.2 (1.4) 0.013
quality
(Q9-15)
interface quality 4.3 (1.3) 5.2 (1.5) 0.005
(Q16-18)

/ = strongly agree

p < 0.05 was considered significant
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Key Items for Alert
Improvement

> Table-like format

» Remove session order check

- Other aspects of alert system would also need to
change if these are removed

> Eliminate scrolling to reduce safety risk
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Specific Alert Types

B® Drug-Drug Interaction
Creatinine Clearance
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Drug-Drug Interaction (DDI)
Alert Findings




DDI Alerts
Original Alert

{1 of 3) SIGHIFICANT drug-drug interaction: WARFARIN TAB 3MG and FRIMIDONE TAB 250MG
[FENDING] - Concurrent use may result in decreased anticoagulant effecta. Increased
anticoagulant effects may cccur if the barbiturate iz withdrawn. The effect may be

doge-related and may continue beyond the dicontinuation of the barbiturate.

Monograph Available

{2 of 3) SICHNIFICANT drug-drug interaction: WARFARIN TAB 3MC and ASPIRIN TAB 81MG
[FENDIHNG] - The concurrent uae of anticoagulanta and salicylates may result in

[£

Accept UHZIEF] [ Cancel Order ] [Drug Interaction Monograph

Redesigned Alert

M°“°9raph

Interactions between warfarin tab and:
Drug Risk Severity Evidence
Agrimidnne decreased anticoagulant effe...
| 1. Patient previously taking both drugs with no problems

major good

N aspirin bleeding moderate excellent
N ciprofloxacin - bleeding moderate good

I Accept quder ] Cancel Order

Justifications Cornplete
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Frequency of Prescribing Errors for Individual Alerts

100%
B Original

80% W Redesign

60%

40%
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DDI Alert Prescribing Error

> Redesign only allows cancellation of
ohe medication at alert interface

| Ordeting fluoxetine cap,oral

Interactions between fluoxetine cap,oral and:

Drug Risk Severity Evidence
phenelzine sulfate  serctonin syndrome major fair
Select override justification... }\J

| Cancel Order

1 justification required
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DDI Alert Prescribing Error

To cancel an order zelect the order by checking the checkbox and press the "Cancel Checked Order(z)" button.

[nteractions

If the order description is cut short, hover over the test to view the complete description.

Cancel |Order/Order Check Teat |~
PHENELEINE SULFATE TAB 15MG
Canceldnariy
F * 4
*Order Check regmumires BEeason for Override
(1 of 1) CRITICAL drug-drug interaction: PHENELEZINE SULFATE TAB 15MG
and FLUODXETINE CAP, ORAL 20MC [UNBEELEASED] - Concurrent use or
awitching between agenta without a aufficient washout pericd may
result in serctonin syndrome. Synmptoms of serctonin ayndrome may
include irritabkility, altered conscicusnesas, double visicon, naunsea, |}
confuaion, anxiety, hyperthermiza, increased muacle tone, rvigidity,
mycclonus, rapid fluctuations in wital signa, and coma. Serctonin
3 - Moncgraph Available
FLUOXETINE CAP,ORAL 20MG
CancelInaTiy
D Quantity: 90 Befills: 1 *UNSIGHED™* b
. NOTE: The override reason is for tracking purposss
I justification { | Cancel Checked Order(s)
and does not change or place new order(s).
Enter reazon for overriding order checlks:
Accept Order(s) ] [ Return to Order ] [D“JQ Interaction M':'”'JEIFEF'h]
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Efficiency

> Redesignhed alerts took about Y2 the time
(52 vs. 97 sec; p < .001).

> Conservative estimate of saving 5 sec/alert
could save 10,270 clinical work hrs/yr
across U.S. VAMCs

Russ et al., 2015
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DDI Alert
Recommendations

> Allow cancellation of multiple interacting
medications

> DDI alerts should display more lab info or
provide easy access (e.qg., links) to lab results

> Efficiency likely improved by:
- Reduced number of alerts (session order check
removed)
- Reduced text/table-like format
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Creatinine Clearance (CrCL)
Alert Findings




CrCL Alerts

Original Alert

Order Checks [x]

Est CrCl: 28 .5 (CEEAT: 2. 4 me/dl. today 10:09:14 am BUN: 40 mz/dl. today 10:09:14 am}) [Est. CrCl bas=d on modified Cocleroft-Ganlt squation wsing Adjusted Body
Weight (if ht 60 in )]

T
Redesigned Alert
Ordering spironolactone tab
Low Creatinine Clearance!
Drug Risk Lak Results
spironclactone hyperkalemia Est CrCl* 29.5mL min today more labs

*Based on modified Cockroft-Gault equation

Accept Qrder Zancel Order
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Prescribing Errors
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m Original
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CrCL Alert

Recommendations
> Present alert at time of decision

> Allow access to lab results from alert

> Minimize information presented initially

> Consider adding dosing guidelines
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Cautions:

> Not tested during patient care

> Still need to pilot any alert design changes
in clinical setting
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Conclusions

> One of 1st scenario-based studies of alerts

> Incorporating human factors principles:
- Reduced prescribing errors, improved usability

> Evidence that alert interface can influence
prescribing errors

> Future work:

- Cognitive task analysis to understand decision-
making processes
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Additional Resources

Main Results Russ et al., JAMIA, Oct 2014
CrCL Alerts Melton et al. The American

Journal of Medicine, Oct 2015
DDI Alerts Russ et al. The Joint

Commission Journal on Quality
and Patient Safety, Sept 2015

Override Justification Entry Russ et al., Annals of
Pharmacotherapy, April 8, 2015

DDI Panel Recommendations Payne et al., JAMIA, March 30,
(Sponsored by AHRQ) 2015.
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Funding

> VA Pilot grant #PPO 09-298 (PI: Russ)

> VA HSR&D Center of Excellence on Implementing Evidence-
Based Practice
- Center grant #HFP 04-148 (Pl: Weiner)

> VA HSR&D Career Development Awards:
o Dr. Russ: VA CDA 11-214
o Dr. Zillich: VA RCD 06-304-1
- Dr. Saleem: VA CDA 09-024-1

> VA National Center for Patient Safety Fellowship
- Amanda Kobylinski, PharmD
> Siying Chen, PharmD
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Disclaimer

The views expressed in this
presentation/slides are those of the authors
and do not necessarily represent the views of
the Department of Veterans Affairs or the US
government.
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