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Artificial Intelligence-Supported Patient-

Centered Clinical Decision Support:
A Summary of Considerations

Artificial intelligence (Al) has the potential to improve patient care when used appropriately in patient-
centered clinical decision support (PC CDS). However, patients and their care teams need to be aware
of how Al is used in PC CDS and the challenges associated with its use. This resource provides
approaches to addressing these challenges, which stakeholders can apply to develop, use, and
understand Al-supported PC CDS.

What Is Patient-Centered Clinical Decision Support?

Clinical decision support (CDS) refers to digital tools used to help inform patient care decisions.! CDS
is used by clinicians in electronic health records (EHRs) and by patients in patient portals and mobile
applications (apps). CDS can assist clinicians with diagnosing disease, offer suggestions on best
treatment options, and send patient or clinician reminders and/or alerts. PC CDS helps patients,
caregivers, and care teams make decisions given a person’s circumstances and preferences? and can
be made available to patients via patient portals and apps. PC CDS significantly incorporates four
patient-centered factors?:
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What Is Artificial Intelligence (Al)?

Al uses mathematics and computer science to analyze data and complete tasks that mimic human
behavior.*® There are different types of Al that analyze data in various ways. The two main categories
of Al are predictive Al and generative Al.

Predictive Al can identify patterns in existing data and make predictions about future events.®
Examples of predictive Al include rule-based systems, which use a set of rules to solve problems,’
or machine learning, which “learns” by identifying patterns from large amounts of data, even if it
was not programmed to do so0.>® For example, virtual personal assistants use predictive Al to
make recommendations to users.

Generative Al can create new text, images, and data based on models it has been trained on.
An example of generative Al is a large language model (LLM), which can create human-like text
based on patterns it has analyzed from very large amounts of data.®® OpenAl's Chat Generative
Pre-trained Transformer (ChatGPT) and Google’s Gemini are examples of tools that use LLMs.

How Is Al Being Used In PC CDS?

Al is being used in PC CDS to help analyze patient data, support shared decision making between
patients and clinicians, and provide recommendations for patient care.'®'" Using Al in PC CDS may
improve quality of care by providing timely information. It may also allow more time for clinicians to
interact with patients.'®"® Al is currently being used in PC CDS in the following ways:

Improve information management. Generative Al summarizes information about a patient

‘ from different sources (e.g., their medical record, health-related apps, patient-generated

N information). An example of this task is ambient listening, in which a generative Al tool

converts a recorded transcript of a conversation between a patient and a clinician into a visit
summary note.' Because of these tools, clinicians can spend less time entering data on the
computer during visits, and more time communicating and interacting with patients. As a
result, patients may feel more listened to during visits, and a patient’s care plans may better
reflect their needs, values, and preferences.

Provide self-management support. An Al chatbot is a computer program that simulates a
E human conversation with an end user.' Al chatbot technology is being used in many ways
@ in healthcare, such as asking patients questions about their use of prescribed medications.®
These Al tools summarize the information reported by patients for clinicians, who can then
make changes to a patient’s care plan if needed. This can help patients get care that is better
suited to them, and the close monitoring of medications can help catch any problems early.
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Provide communication support. Generative Al is being used to improve communication
and shared decision making between patients and their clinicians. For example, clinicians
can use generative Al to create draft responses to patient portal messages using their past
medical history. The clinician can then review the Al-generated content and send a customized
response to a patient through the patient portal.'” This makes it easier for patients to quickly
connect with clinicians, helping them feel more involved in decisions about their care. Chatbots
are also examples of Al tools that can enhance communication support.

Improve PC CDS functionality. Generative Al is being used to improve the logic or rules
used in PC CDS tools, which can be less costly than humans doing this task. This can lead
to PC CDS that does a better job of recommending appropriate care and care plans tailored
to each patient. Generative Al is also being used to make CDS alerts more precise and
accurate, such as adding more complete medication suggestions. This helps reduce
distractions for clinicians during patient care,'® meaning they have more time to focus on the
patients and patient safety during visits.

Monitor patient symptoms. Al-supported technology is being used to detect patient
symptoms using patient-provided data. For example, a machine learning tool can use voice
technology to recognize fluctuations in a patient’s voice pattern due to an asthma flare-up.
The Al system can send alerts to clinicians about these symptoms instantaneously, helping
patients get the care they need to quickly resolve their symptoms.'®

Provide diagnostic support. Al-supported tools can analyze large amounts of patient data
patterns to make recommendations about possible diagnoses to clinicians. For example, a
machine learning tool can quickly analyze data from chest X-rays and patient vital signs to
identify potential pneumonia diagnoses.?° Such Al-enabled care recommendations can help
quickly and accurately prioritize care for patients who need it most. Through quicker
diagnoses, Al-supported tools can help ensure that a patient’s condition does not get worse.

Personalize treatment. Al-supported tools use complex processes to personalize treatment
recommendations for individual patients that better fit their needs. For example, patients
with diabetes can upload information about their blood sugar and diet into an app, and a
machine learning tool can use this information to create a personalized diet
recommendation.?’ Patients that receive care recommendations tailored to their needs and
preferences may be more likely to successfully follow a treatment plan.??23

Using Al-Supported PC CDS Can Create Challenges

There are some challenges associated with using Al-supported PC CDS tools that patients, clinicians,
researchers, and CDS developers need to understand. These challenges can affect adoption and use
of these tools for patient care, and solutions should be implemented to resolve them.
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e Al can be a “black box.” As a result, users may not be able to understand how an Al-supported
tool comes to a decision without clear explanation.?* This lack of transparency can make Al-
generated output difficult to understand and can affect trust in Al-generated output.?>:2

e Al-supported PC CDS is not always trustworthy. Al-supported PC CDS can generate false
information (also known as confabulations or hallucinations).?” Also, if an Al tool is trained using
incomplete or skewed data, the output it creates will be inaccurate. Such errors can be dangerous
when used to make decisions about patient care.?®

e Increased use of Al-supported PC CDS could cause “automation bias,” in which clinicians and
patients could begin to accept all Al-generated output, even when false, just because the output is
Al-generated.?® There is concern that using Al-supported tools too much could cause a loss in
clinician skills if clinicians rely too much on Al to complete tasks.?° This could negatively affect the
quality of care that patients receive from clinicians.

What Promising Practices Can Improve Al-
Supported PC CDS?

Based on testing with patients and clinicians,®3° Al-supported PC CDS can be improved in several
ways, including being more personal and empathetic and clearly explaining to patients that their
clinician is involved in the process. The following practices are some of the ways clinicians, PC CDS
developers, and patients can resolve some of the challenges associated with Al tools. These practices
can help promote trust in Al-supported PC CDS and improve its safety.!23132.33

Al as a co-pilot: Al should be used as a tool that complements patient-clinician
interactions, not as a replacement.

b Transparency: Patients should be informed when Al-supported PC CDS is being used
and given a choice about its use in their care.

Privacy and security: Patients should be given clear information about a PC CDS
tool's privacy practices, including how data are stored and shared.

Explainability: Output from Al should be explainable so that justifications for its
recommendations are clearer to patients and their care teams. Explainable Al is a type
of Al that provides an explanation for its output.

In addition to the promising practices described above, PC CDS developers and clinicians should
promote safety practices when using Al-supported PC CDS with patients.
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________________________________________________________________________________________________________________________________________________________________________|
Action Steps To Improve Patient Safety
e Conduct regular monitoring and testing of tools to reduce the risk of mistakes.'®33
e Provide more education for clinicians and patients on how to use Al-supported PC CDS."%3

e Improve evaluation of PC CDS tools across multiple settings using standardized metrics.*®

Conclusion

The Al-supported PC CDS landscape is evolving—new tools are being developed and the guidance on
how to use these tools is changing. As the use of Al-supported PC CDS in healthcare becomes more
common, creating tools that are safe and trustworthy for both patients and clinicians will be important.
The challenges and promising practices described in this document can inform the future development
of Al-supported PC CDS.

4‘ §HRR AHRQ Pub. No. 25-0057

Agency for Healthcare June 2025
”"m Research and Quality



Artificial Intelligence-Supported Patient-Centered Clinical Decision Support: A Summary of Considerations 6

PREPARED BY

Sofia Ryan, MSPH; Krysta Heaney-Huls, MPH; Kensaku Kawamoto, MD, PhD, MHS, FACMI, FAMIA,;
David Lobach, MD, PhD, MS, FACMI; Priyanka J. Desai, PhD, MSPH; CDSIiC Implementation,
Adoption, and Scaling Workgroup; and Prashila M. Dullabh, MD, FAMIA

WORKGROUP CONTRUBUTORS

Deborah Collyar; Supriya Doshi, MPH, MBA; Stephen Downs, MD; JaMor Hairston, MSHI, MS; Chris
Harle, PhD; Scott Link; Dave Little, MD, MS; and Steve Miller, MD

ABOUT THE CDSIC

The Clinical Decision Support Innovation Collaborative (CDSIiC) aims to advance the design,
development, dissemination, implementation, use, measurement, and evaluation of evidence-based,
shareable, interoperable, and publicly available patient-centered clinical decision support (PC CDS) to
improve health outcomes of all patients by creating a proving ground of innovation. This document
outlines key considerations for the use of artificial intelligence (Al)-supported PC CDS, including
examples of how Al is being used in PC CDS, challenges and barriers to using Al-supported PC CDS,
and promising practices for using Al-supported PC CDS.

FUNDING STATEMENT

This project was funded under contract number 75Q80120D00018 from the Agency for Healthcare
Research and Quality (AHRQ), U.S. Department of Health and Human Services (HHS). The opinions
expressed in this document are those of the authors and do not reflect the official position of AHRQ or HHS.

PUBLIC DOMAIN NOTICE

This document is in the public domain and may be used and reprinted without permission in the United
States unless materials are clearly noted as copyrighted in the document. No one may reproduce
copyrighted materials without the permission of the copyright holders. Users outside the United States
must get permission from AHRQ to reprint or translate this product. Anyone wanting to reproduce this
product for sale must contact AHRQ for permission. Citation of the source is appreciated.

SUGGESTED CITATION

Ryan S; Heaney-Huls K; Kawamoto K; Lobach D; Desai PJ; CDSiC Implementation, Adoption, and
Scaling Workgroup; and Dullabh PM. Artificial Intelligence-Supported Patient-Centered Clinical Decision
Support: A Summary of Considerations. Prepared under Contract No. 75Q80120D00018. AHRQ
Publication No. 25-0057. Rockville, MD: Agency for Healthcare Research and Quality; June 2025.

-/(. AHRQ AHRQ Pub. No. 25-0057
W -w Agency for Healthcare June 2025
ity gza Research and Quality



Artificial Intelligence-Supported Patient-Centered Clinical Decision Support: A Summary of Considerations 7

References

' Clinical Decision Support. Content last reviewed September 2023. Agency for Healthcare Research
and Quality, Rockville, MD. Available at: https://www.ahrq.gov/cpi/about/otherwebsites/clinical-decision-
support/index.html.

2 Clinical Decision Support Innovation Collaborative. Infographic: Patient-Centered Clinical Decision
Support Explained. May 1, 2024. Accessed February 28, 2025. https://cdsic.ahrg.gov/cdsic/patient-
centered-clinical-cds-infographic.

3 Dullabh P, Sandberg SF, Heaney-Huls K, Hovey LS, Lobach DF, Boxwala A, Desai PJ, Berliner E,
Dymek C, Harrison MI, Swiger J, Sittig DF. Challenges and opportunities for advancing patient-
centered clinical decision support: Findings from a horizon scan. J Am Med Inform Assoc. 2022 Jun
14;29(7):1233-1243. doi: 10.1093/jamia/ocac059.

4 Stryker C. IBM: What is Artificial Intelligence? August 9, 2024. Accessed February 28, 2025.
https://www.ibm.com/think/topics/artificial-intelligence.

5 IT Modernization Centers of Excellence. Al Guide for Government: Key Al Terminology. Accessed
February 28, 2025. hitps://coe.gsa.gov/coe/ai-quide-for-government/what-is-ai-key-terminology/.

6 Mucci T. IBM: What is Predictive Al? August 12, 2024. Accessed February 28, 2025.
https://www.ibm.com/think/topics/predictive-ai.

" Wisbey O, Foster E, Carew J. Choosing Between a Rule-Based Vs. Machine Learning System. June
12, 2024. Accessed February 28, 2025. https://www.techtarget.com/searchenterpriseai/feature/How-to-
choose-between-a-rules-based-vs-machine-learning-system.

8 Monahan J. Artificial Intelligence, Explained. Accessed February 28, 2025.
https://www.heinz.cmu.edu/media/2023/July/artificial-intelligence-explained.

9 Canary C. What is Generative Al in Simple Terms? March 28, 2024. Accessed February 28, 2025.
https://appian.com/learn/topics/enterprise-ai/what-is-generative-ai.

10 Zusterzeel R, Goldstein B, Evans B, Roades T, Mercon K, Silcox C. Evaluating Al-enabled clinical
decision and diagnostic support tools using real-world data. Duke Margolis Center for Health Policy.
March 11, 2022. Accessed February 3, 2025. https://healthpolicy.duke.edu/publications/evaluating-ai-
enabled-clinical-decisionand-diagnostic-support-tools-using-real-world.

" Lenharo M. An Al revolution is brewing in medicine. What will it look like? Nature. October 2023.
Accessed February 3, 2025. https://www.nature.com/articles/d41586-023-03302-0.

-/(. AHRQ AHRQ Pub. No. 25-0057
W -w Agency for Healthcare June 2025
Mty gza Research and Quality



https://www.ahrq.gov/cpi/about/otherwebsites/clinical-decision-support/index.html
https://www.ahrq.gov/cpi/about/otherwebsites/clinical-decision-support/index.html
https://cdsic.ahrq.gov/cdsic/patient-centered-clinical-cds-infographic
https://cdsic.ahrq.gov/cdsic/patient-centered-clinical-cds-infographic
https://www.ibm.com/think/topics/artificial-intelligence
https://coe.gsa.gov/coe/ai-guide-for-government/what-is-ai-key-terminology/
https://www.ibm.com/think/topics/predictive-ai
https://www.techtarget.com/searchenterpriseai/feature/How-to-choose-between-a-rules-based-vs-machine-learning-system
https://www.techtarget.com/searchenterpriseai/feature/How-to-choose-between-a-rules-based-vs-machine-learning-system
https://www.heinz.cmu.edu/media/2023/July/artificial-intelligence-explained
https://appian.com/learn/topics/enterprise-ai/what-is-generative-ai
https://healthpolicy.duke.edu/publications/evaluating-ai-enabled-clinical-decisionand-diagnostic-support-tools-using-real-world
https://healthpolicy.duke.edu/publications/evaluating-ai-enabled-clinical-decisionand-diagnostic-support-tools-using-real-world
https://www.nature.com/articles/d41586-023-03302-0

Artificial Intelligence-Supported Patient-Centered Clinical Decision Support: A Summary of Considerations 8

2 Chen M, Zhang B, Cai Z, Seery S, Gonzalez MJ, Ali NM, Ren R, Qiao Y, Xue P, Jiang Y. Acceptance
of clinical artificial intelligence among physicians and medical students: A systematic review with cross-
sectional survey. Front Med (Lausanne). 2022 Aug 31;9:990604. doi: 10.3389/fmed.2022.990604.

3 Nayak A, Alkaitis MS, Nayak K, Nikolov M, Weinfurt KP, Schulman K. Comparison of history of
present illness summaries generated by a chatbot and senior internal medicine residents. JAMA Intern
Med. 2023 Sep 1;183(9):1026-1027. doi: 10.1001/jamainternmed.2023.2561.

4 Eastwood B. Ambient Listening in Healthcare: Dictation, Documentation and Al. HealthTech. August
7 2024. Accessed April 8 2025. https://healthtechmagazine.net/article/2024/08/ambient-listening-in-
healthcare-perfcon.

'S IBM. What is a Chatbot? October 15, 2021. Accessed May 16, 2025.
https://www.ibm.com/think/topics/chatbots.

6 Gauthreaux N, Zott C, Boxwala A, Dullabh PM. Quartz App to Support Medication Adherence:
Usability and Feasibility Assessment. Prepared under Contract No. 75Q80120D00018. Rockville, MD:
Agency for Healthcare Research and Quality; August 2024. https://cdsic.ahrg.gov/cdsic/quartz-
assessment-report.

7 Bock S. Introducing Dr. Chatbot. UC San Diego Today. June 15, 2023. Accessed February 11, 2025.
https://today.ucsd.edu/story/introducing-dr-chatbot.

8 Liu S, Wright AP, Patterson BL, Wanderer JP, Turer RW, Nelson SD, McCoy AB, Sittig DF, Wright A.
Using Al-generated suggestions from ChatGPT to optimize clinical decision support. J Am Med Inform
Assoc. 2023 Jun 20;30(7):1237-1245. doi: 10.1093/jamia/ocad072.

9 AHRQ Digital Health Research. A Novel Patient-Facing Mobile Platform to Collect and Implement
Patient-Reported Outcomes and Voice Biomarkers in Underserved Adult Patients with Asthma.
Accessed March 4, 2025. https://digital.ahrq.gov/ahrg-funded-projects/novel-patient-facing-mobile-
platform-collect-and-implement-patient-reported.

20 AHRQ Digital Healthcare Research. Development of SMART on FHIR Interoperable Clinical Decision
Support for Emergency Department Patients with Pneumonia and Pilot Deployment into Novel Epic

Electronic Health Record Environments. Accessed March 4, 2025. https://digital.ahrg.gov/ahrg-funded-
projects/development-smart-fhir-interoperable-clinical-decision-support-emergency#nav-research-story.

21 Caballero-Ruiz E, Garcia-Saez G, Rigla M, Villaplana M, Pons B, Hernando ME. A web-based
clinical decision support system for gestational diabetes: Automatic diet prescription and detection of
insulin needs. Int J Med Inform. 2017 Jun;102:35-49. doi: 10.1016/j.ijmedinf.2017.02.014.

-/(. AHRQ AHRQ Pub. No. 25-0057
-w Agency for Healthcare June 2025
Mty gza Research and Quality



https://healthtechmagazine.net/article/2024/08/ambient-listening-in-healthcare-perfcon
https://healthtechmagazine.net/article/2024/08/ambient-listening-in-healthcare-perfcon
https://www.ibm.com/think/topics/chatbots
https://cdsic.ahrq.gov/cdsic/quartz-assessment-report
https://cdsic.ahrq.gov/cdsic/quartz-assessment-report
https://today.ucsd.edu/story/introducing-dr-chatbot
https://digital.ahrq.gov/ahrq-funded-projects/novel-patient-facing-mobile-platform-collect-and-implement-patient-reported
https://digital.ahrq.gov/ahrq-funded-projects/novel-patient-facing-mobile-platform-collect-and-implement-patient-reported
https://digital.ahrq.gov/ahrq-funded-projects/development-smart-fhir-interoperable-clinical-decision-support-emergency#nav-research-story
https://digital.ahrq.gov/ahrq-funded-projects/development-smart-fhir-interoperable-clinical-decision-support-emergency#nav-research-story

Artificial Intelligence-Supported Patient-Centered Clinical Decision Support: A Summary of Considerations 9

22 Kibbons AM, Moore R, Choi L, Zuckerman AD. Patient-Tailored Interventions to Improve Specialty
Medication Adherence: Results from a Prospective Randomized Controlled Trial. Am J Med.
2023;136(7):694-701.e1. doi:10.1016/j.amjmed.2023.03.007.

2 Bolton RE, Bokhour BG, Hogan TP, Luger TM, Ruben M, Fix GM. Integrating personalized care
planning into primary care: A multiple-case study of early adopting patient-centered medical homes. J
Gen Intern Med. 2020;35(2):428-436. doi:10.1007/s11606-019-05418-4.

24 Yasar K. Black Box Al. TechTarget. Accessed February 14, 2025.
https://www.techtarget.com/whatis/definition/black-box-Al.

% Clement J, Maldonado AQ. Augmenting the transplant team with artificial intelligence: Toward
meaningful Al use in solid organ transplant. Front Immunol. 2021 Jun 11;12:694222. doi:
10.3389/fimmu.2021.694222.

26 Muralitharan S, Nelson W, Di S, McGillion M, Devereaux PJ, Barr NG, Petch J. Machine learning—
based early warning systems for clinical deterioration: Systematic scoping review. J Med Internet Res.
2021 April;23(2):e25187. doi: 10.2196/25187.

27 Google Cloud. What are Al hallucinations? Accessed February 14, 2025.
https://cloud.google.com/discover/what-are-ai-hallucinations?hl=en.

2 Goodman KE, Yi PH, Morgan DJ. Al-generated clinical summaries require more than accuracy.
JAMA. Published online January 29, 2024. doi:10.1001/jama.2024.0555.

29 Benzinger L, Ursin F, Balke WT, Kacprowski T, Salloch S. Should artificial intelligence be used to
support clinical ethical decision-making? A systematic review of reasons. BMC Med Ethics. 2023 Jul
6;24(1):48. doi: 10.1186/s12910-023-00929-6.

30 Zott C, Sittig DF, Gauthreaux N, Wright A, Russo E, Zahn L, Dullabh P. PAIGE Chatbot for Patient-
Clinician Communication: Usability and Utility Assessment. Prepared under Contract No.
75Q80120D00018. Rockville, MD: Agency for Healthcare Research and Quality; August 2024.

31 Liaw ST, Liyanage H, Kuziemsky C, Terry AL, Schreiber R, Jonnagaddala J, de Lusignan S. Ethical
use of electronic health record data and artificial intelligence: Recommendations of the primary care
informatics working group of the international medical informatics association. Yearb Med Inform. 2020
Aug;29(1):51-57. doi: 10.1055/s-0040-1701980.

32 Desai P, Dobes A, Shah A, Abdulhay L, Peterson C, Ancker J, Dullabh P, and the CDSIC Trust and
Patient-Centeredness Workgroup. Patient and Caregiver Perspectives on Generative Atrtificial
Intelligence in Patient Centered Clinical Decision Support. Prepared under Contract No.
75Q80120D00018. AHRQ Publication No. 24-0069-2. Rockville, MD: Agency for Healthcare Research
and Quality; May 2024.

-/(. AHRQ AHRQ Pub. No. 25-0057
-w Agency for Healthcare June 2025
Mty gza Research and Quality


https://www.techtarget.com/whatis/definition/black-box-AI
https://cloud.google.com/discover/what-are-ai-hallucinations?hl=en

Artificial Intelligence-Supported Patient-Centered Clinical Decision Support: A Summary of Considerations 10

33 Balla Y, Tirunagari S, Windridge D. Pediatrics in artificial intelligence era: a systematic review on
challenges, opportunities, and explainability. Indian Pediatr. 2023 Jul 15;60(7):561-569.

34 Giordano C, Brennan M, Mohamed B, Rashidi P, Modave F, Tighe P. Accessing artificial intelligence
for clinical decision-making. Front Digit Health. 2021 Jun 25;3:645232. doi: 10.3389/fdgth.2021.645232.

35 Kawamoto K; Ryan S; Heaney-Huls K; Chiao AB; Lobach D; Desai PJ; Dullabh PM; CDSiC
Implementation, Adoption, and Scaling Workgroup. Implementation, Adoption, and Scaling Workgroup:
Landscape Assessment on the Use of Artificial Intelligence to Scale PC CDS. Prepared under Contract
No. 75Q80120D00018. AHRQ Publication No. 24-0069-1. Rockville, MD: Agency for Healthcare
Research and Quality; June 2024.

-/(C‘ _QHRQ AHRQ Pub. No. 25-0057

Agency for Healthcare June 2025
”‘-m Research and Quality



	Artificial Intelligence-Supported Patient-Centered Clinical Decision Support: A Summary of Considerations
	What Is Patient-Centered Clinical Decision Support?
	What Is Artificial Intelligence (AI)?
	How Is AI Being Used In PC CDS?
	Using AI-Supported PC CDS Can Create Challenges
	What Promising Practices Can Improve AI-Supported PC CDS?
	Action Steps To Improve Patient Safety

	Conclusion
	References




