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Overview

* Use cases

* A (brief) history of CDS
* Sociotechnical systems
* Implementation

* Review
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“Clinical decision support (CDS) provides clinicians, staff, patients or other

individuals with knowledge and person-specific information, intelligently

filtered or presented at appropriate times, to enhance health and health
care.”!
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Figure from Biondich, 2014
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Why do we need C

. SPEGIAL ARTIGLE
* Humans are fallible.

PROTOCOLBASED COMPUTER REMINDLRS, THE QUALITY OF GARE AND THE
'NOX-PERFECTABILITY OF MAN

ot | MeDosain, SLD.

* Estimated 98,000 deaths from
medical errors each year.*

* Medical knowledge continues to grow
at a rapid pace.
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it Work?

Effects of Computerized Clinical Decision
Support Systems on Practitioner Performance
and Patient Outcomes

A Systematic Review

* Improves quality.®

* Reduces medical errors.®

Aanats of lnternal Medicine lwrnoving Parient Cane
Systematic Review: Imgact of Health Information Techaology on

T:T:_,_,"ﬂu_m_”“ e * Implementation is key.”

Improving clinical practice using clinical decision support systems: a
systematic review of trials to identify features critical
o Kot ot £ i ik
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Evolution of CDS

Service-Oriented

Integrated Architecture
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Integrated Systems

* Advantages
¢ Uses data already collected
* Proactive

* Disadvantages
+ Knowledg; hall
* Limited shareability

* Examples:
* HELP?, Regenstrief MRS, Vendor EHRs
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Service nted Architecture

* Advantages
« Reduces vocabulary issues
« No restrictions on knowledge representation
* Maintenance

* Disadvantages
* Performance
* Challenges reconciling information
« Monitoring and support

* Examples:
* SMART'?, CDS Hooks''
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What form of CDS is the best2
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EHR Configured CDS

+ Situation Awareness: High Risk Asthma Patient

Jeremy ASAP is a high risk

during the past year.
u oy o These crders s pro-
selcted
ED. intiate o Astima High Risk
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Clinical Expertise

What information do you need to treat asthma?
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Asthma Assessment

Medications i i
Visits Social Determinants

of Health

Patient Reported
Outcomes

Procedures Others
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B s everything equal?
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Admissions
ICU Visits
Sick vs Well

Visit Diagnosis
Billing Code
Order Set

TE

N’

Orders
Dispenses
Administrations

Name
Pharm Class
Ingredient
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 Situation Awareness: High Risk Asthma Patient

Jersmy ASAP I5 3 high risk

during the past year.
n
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+ Provde an Asthma Care Plan a1 discharge

@ Asthva O

aher discharge.
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Human Centered

“...an approach to interactive systems that
aims to make systems usable and useful by
focusing on the users, their needs and
requirements, and by applying human
factors/ergonomics, and usability
knowledge and techniques”'?
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Sociotechnical Systems
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" s * Enumerate components of the health

/S’lg system.'6: 17

* Describe high-level connections.

* Focus on health information
technology (HIT)
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Figur from Cerayon o ol (2020)

Hardware and Software
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Where are the boundaries of the system?
Tiq Congrans Hosaital
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Where is the content coming Information transformation's Is all information equally
from? relevant?
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Telephone Game

22
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Human Computer Interface

* Requires iteration'® e ey
R
S
« Pay attention to “affordances” A om R o -
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* Follow established heuristics'” B e it ottt b
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Data Representatio

Diraw’
%w“' Flle Types = Density File :yp.s :z.mm
o m[s s 0076
A B C

Which representation of file type is preferred?
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Mental Model Alignment
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Different users have different
needs and perspectives. o
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People

Different users have different
needs and perspectives.

Clinicians Patients

Technologists
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28
Workflow and Communication
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Work as imagined may not be the Workflow, Workflow,
same as work as done'? Workflow?20
T—
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Internal Pressures

30

* Policies

¢ Data storage

* Procedures
* Committees

¢ Culture2
* Stability vs innovation
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External Rules, Regula , and Pressures

Regulations?? Economics
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Measurement and Monitoring

Patient
Process
Technology

Never stops
Changes in one area can

impact other areas
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* Engage users early and often'¢

* Observation o o O
* Interviews O O O

* Learn by doing

* Failure Modes and Effects Analysis?®

* “Silent” deployments?®
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Connect the Dots
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Wistursmiont and Monoring
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Spectrum of Expertise

P
==

i T i
== e =

Overlap.

35

EHR Configuration
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Other Examples
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Figure from Fiks (2014)

Figure fom Belden (2019)
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* Start small \ l ,
* Build support
* Engage a multi-disciplinary team

* lterate rapidly

of Philsdelphis
37 ot

2/26/2024

Childran'e ospltal

References

1. “Cliical Decision Support | HealthiT.Gov." Accessed January 14, 2022. hitps:/,

Biondich, P, Dixon, B. E, Duke, J, Mamiin, B, Grannis, ., Tokesue, B, Downs, 5., & Tierney, W. (2014). Regenstrief Medical Informatics: Experiences with

Clinical Decision Support Systems. In R. A. Greenes (Ed.), Clinical Decision Support (Second Edition) (pp. 165-187). Academic Press.

3. McDonald, C. J. (1976). Protocol-based computer reminders, the qual
295(24), 1351-1355. https://d

ity of care and the non-perfectability of man. New England Journal of Medicine,
r6/10.1056/NEJM197612092952405

4. Infitte of Medicine Commiftee on Quality of Health Care in, A. (2000). To Err is Human: Building a Safer Health System (L. T. Kohn, J. M. Corrigan, & M. S.
Donaldson, Eds.). National Academies Press (US). hitps//www.ncbi.nlm.nih.gov/books/NBK225182/
5. Garg, A X, Adhikari, N. K, McDonald, H, Rosas-Arellano, M. P, Devereaux, P. J, Beyene, 1, Sam, L, & Haynes, R. B. (2005). Effects of computerized clinical

decison support systems on practiioner performance and patient outcomes: @ systemtic review. JAMA, 293(10), 1223-1238.
itps/ /doi org/10.1001 /jema.293.10.1223

6. Chaudry, 8, Wang, 1, W, S, Maglione, M, Maiica, W, Roth, E, Morton, S C., & Shekele, P. G. (2006). Systematic review: impact of health information
technology on qulity, efficiency, and costs of medical care. Amnals of Internal Medicine, 144(10), 742-752. hitps;//doi.org/10.7326/0003-4819-144-10-
200605160-00125

Kawamoto, K, Houlihan, C. A, Balas, E. A, & Lobach, D. F. (2005]. Improving clinical pracice using clinical deci
trials 1o identify features critical o success. BMJ, 330(7494), 765. hitps://dol.org/10.1136/bm],38398.5007 64.8F

support systems: o systematic review of

8. ‘Wright, A., & Sittig, D. F. (2008). A four-phase model of the evolution of clinical decision support architectures. Int J Med Inform, 77(10), 641-649.
itps/ /o org/10.1016/Limedint.2008.01 004

Chilgrens Hoshal
of Philsdelghix
38 o 1 e

References

Gardner, R. M., Golubjatrikov, O. K., Laub, . M. Jacobson, 1. T, & Evans, . . (1990). Compute
and Biomedical Research, 23(¢), 514-528. https://doi.org/10.1016/0010-4809(90)90038-

crifiqued blood ordering using the HELP system. Computers

10 Mandel, J. C, Kreda, D. A, Mand), K. D, Kohane, I. S, & Ramoni, R. B. (2016]. SMART on FHIR: @ standards-based, interoperable apps platform for
electronic health records. Journal of the American Medical Informatics Association, 23(5), 899-908. hitps//doi.org/10.1093//jamia/ocy189

11, CDS Hooks. Retrieved 2022-03-19 12:50:37 from https:/ /cds-hooks.org/

12 International Organization for i (2019). Ergonomics of h interaction — Part 210: Human-centred design for inferactive systems
(IS0 9241-210:2019). Retrieved from hitps:/ /wwwiso.org/standard /77520 himl

13, Sitli, D. F, & Singh, H. (2010}. A new sociotechnical model for studying health information technology in complex ad
Safety in Health Care, 19 Suppl 3(Suppl 3), i68-74. https://doi.org/10.1136 /ashe.2010.042085

healthcare systems. Quality &

14, Corayon, P, Wooldridge, A, Hoonakker, P, Hundt, A. S, & Kelly, M. M. (2020). SEIPS 3.0: Human-centered design of the patient fourney for patient safety.
Applied Ergonomics, 84, 103033, https://doi.org/10.1016/j.apergo.2019.103033

15. Smith, S. W., & Koppel, R. (2014). Healthcare information technology's relativity problems: a typology of how patients' physical redlity, clinicians' mental
models, and healthcare information technology differ. Journal of the American Medical Informatics Association, 21(1), 117-131.
itps/ /do.org/10.1136 /amicinl-201 2-001419

Chilgrens Hoshal
of Philadelshis

39

13



References

2/26/2024

16, Thayer, 1.G, Ferr, D. F, Mill, L. M, Karavit, D, Grundmeier, &, W, Uriian, L, & Zorc, J. 1. (2021). Humen-centered development of an electrnic healih
ecord-embedded, ntraciive nformrion visulization n the emergency depariment using fast healhcare ineroperabily resources. Journal of the
American Medical Informatics Association, 28(7), 1401-1410. hitps:/ /dloi.org/10.1093 /jamia/ocab016.
17. Nielsen J. Designing Web Usability. Thousand Oaks, CA: New Riders Publishing; 1999.
18, Zhang, 1. (1996). A representational analysis of rlational nformarion displays. Internatonal Journal of Human-Compuer Siucies, 45(1), 59.74
https://dol.org/10.1006 /ijhc.1996.0042
19. Burns C, Hajdukiewicz J.. Ecological Interface Design. Boca Raton, FL: CRC Press; 2004.
20, Crandll B, Kiein G, Kiei G, et cl. Working Minds: A Practioners Guide fo Cogrifve Task Analyss. Cambridge, MA: MIT Press; 2006,
21, Christensen, Clayton M. The Innovator's Dilemma: When New Technologies Cause Great Firms to Fail. Boston, MA: Harvard Business School Press, 1997.
22 Office of the National Coordinator of Health Information Technology in 45 CFR Parts 170 and 171, RIN 0955-AA01 (Department of Health and Human
Services, Federal Register; 2020
23 Yoshida, E, Fei, . Bavso, K., Lagor, C, & Maviglie, S. (2018). The Value of Maritorng Clnical Decision Support Inferertions. Applied Clnical Informatics
9(1), 163-173. https:/ /doi.org/10.1055/5-0038-1632397
Crsns Hospist
s
40 vore 0! Brpen
24 Wight, A, Adh 1.5, Aaron, S, Al A, Hickman, T T, Wiesen, J. , Galarier, W, McCoy, A. 8. Schveiber, R, Longhurs, C. A, & S, .. (2018). Best
practices for preventing mlfunctons n rvle-based clircal decision support clers and reminders Resus of G Delphi sudy. I J Me Inform, 118, 78-85
hitps://doi.org/10.1016/jimedinf.2018.08.001
25 Rubin, D, Wrght, A, Akasab, T, Ledbetter, M. . Mille, A, Fate, R, Wef, N, Zccor, G, & Laneman, A.(2019). Importance of lnical decifon support
system response fime monioring a case report. Journcl of the Amercan Medicol nformics Assodation, 26(11), 1375-137.
https:/ /dol.org/10.1093 /jamia/ocz133
26. Spath, P. (2018). Introduction to Healthcare Quality Management. Health fion Press. hitps//books TAEACAA)
27, Fiky Alexander G, Stepharie Mayne, Dean J. Karavite, Elena DeBartolo, and Robert W, Grundmeier “A Shared E-Decision Support Portal fr Peciatrc
Asthma.” The Journal of Ambulatory Care Management 37, no. 2 (2014): 120-26. https:/ /dol.org//10.1097,/JAC.0000000000000025.
28, Belden, Jeffery L, Pete Wegler, Jomifer Patel, Andrew Hutson, Catherine Plasant, Jo! L Moore, Nathan J Lowrance, Suzemne A Boren, and Richelle J
Koopman. “Designing a Medication Timeline for Patients and Physicians.” Journal of the American Medical Informatics Association 26, no. 2 (February 1,
2019): 95-105. hitps://dot.org/10.1093/jamia/ocy1 43.
29.  CareAlign. “Home.” Accessed July 14, 2023. https://carealign.ai
P
el
4 - e
Thank you
thayerj@chop.edu
P
el
42 B e

14



