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Healthcare professionals across the United States are increasingly overworked, and
physician shortages are projected to worsen in the coming decade. In regions such as the
State of New York, emergency department (ED) utilization for non-emergent conditions
remains disproportionately high. Our previous study identified a strong association
between public insurance type and avoidable ED use, demonstrating persistent gaps in
healthcare access and navigation. Patients with Medicare or Medicaid often experience
limited primary care availability, appointment delays, and complex referral systems,
leading to greater reliance on ED services for non-emergent needs. This paper explores
strategies to reduce avoidable ED visits and improve healthcare efficiency using artificial
intelligence (AI). Integrated Al-based tools are promising for identifying high-risk
patients for non-emergent ED use and directing them to preventive and primary care
resources. By linking these models with others that support healthcare systems in
allocating resources, streamlining patient flow, and improving clinical decision-making,
we can help reduce ED congestion. Future initiatives should prioritize integrating Al
models into care settings and hospitals, and expanding this nationwide to improve

patient well-being.

Healthcare professionals are increasingly overworked,
overburdened, and burned out across the United States,!
a trend increased by rising patient volumes and workforce
shortages.2"4 Over the next decade, a significant health
care workforce shortfall is predicted, notably in primary
and emergency care.’> A nationwide shortage of physicians
is expected by 2030,%7 and as many as 1 in 4 nurses re-
ported plans to leave the healthcare workforce.2 These fac-
tors have exacerbated pressure on the healthcare system,
leading to longer wait times and lower quality of care.®8 In
highly populated regions such as New York City, the use of
emergency departments (EDs) for non-emergent conditions
exceeds 40% annually.?

Many of these visits could be effectively managed in
primary care settings!%11; however, barriers to healthcare
access and fragmented insurance coverage continue to
worsen unnecessary ED use. In our prior study examining
the association between insurance type and emergency care
use in the State of New York, we identified a strong asso-
ciation between insurance type and avoidable ED use. In
this study, avoidable ED visits were defined as emergency
department encounters for clinically low-acuity conditions
(classified as minor severity) that do not require immediate
emergent intervention and could be safely managed in pri-
mary or outpatient care. Specifically, publicly insured pa-
tients had 14% lower odds of avoidable EDs compared with
privately insured patients (AOR = 0.86; 95% CI: 0.84-0.87;
p<.001). Uninsured patients were also less likely than those
who are privately insured to engage in an avoidable ED
visit (AOR = 0.88; 95% CI: 0.81-0.95; p<.001). These find-

ings suggest that publicly insured and uninsured popula-
tions are more likely to present to the ED for higher-acu-
ity or unavoidable conditions rather than for non-emergent
conditions.

In recent years, artificial intelligence (AI) has emerged as
a powerful and transformative tool to help support health
system efficiency and reduce unnecessary ED utilization.
Predictive analytics integrated into electronic health record
(EHR) systems can support clinical decision-making, en-
hance patient triage, and improve care navigation by iden-
tifying individuals who may benefit from timely primary
care or preventive services, thereby alleviating burdens on
EDs.12-14 Sych tools have a significant potential in high-
density urban settings like New York, where ED demand re-
mains high.15-17 Early adoption of machine learning-based
models has demonstrated success in accurately identifying
patients at risk of avoidable ED visits by analyzing prior
utilization patterns, comorbidities, and sociodemographic
factors.18

Several large technology platforms have developed AlI-
driven clinical support tools to improve care coordination
and preventive outreach. For example, Google Health and
IBM Watson Health have introduced systems that integrate
clinical and administrative data to help providers identify
care gaps and direct patients to appropriate services.19:20
IBM’s Al support tools utilize deep learning and artificial
neural network architectures to analyze large datasets, re-
ducing bias in the process to support clinical decision mak-
ing across multiple medical subspecialties. IBM Watson for
Oncology (WFO), for instance, a tailored technology that
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supports physician consensus, has demonstrated high con-
cordance with physician recommendations, resulting in
treatment alignment 85% of the time.l!? Wearable Al-en-
abled devices also contribute to earlier detection of clinical
emergencies through real-time physiological monitoring.!?
Not only do these tools help healthcare workers and their
burden, but they also improve patient outcomes by supple-
menting the decision-making process and providing patient
information earlier, making more well-informed patients.20

Beyond clinician-facing tools, Al applications increas-
ingly target patient-facing care navigation. Natural Lan-
guage processing (NLP)-based chatbots have been deployed
to guide patients toward appropriate levels of care, provide
preventive health information, and reduce unnecessary ED
presentations.2! Collectively, these tools aim to reduce re-
dundant and avoidable ED visits, enhancing overall com-
munication and relationships between patients and pri-
mary care providers.22 Additional AI approaches, including
convolutional neural networks for operational analytics,
have been applied to analyze images and specifically help
manage hospital congestion.2324 For example, a study con-
ducted in China demonstrated the use of convolutional
neural networks to model emergency department conges-
tion and diagnostic delays, identifying patterns related to
patient age, service type, and wait times.17-25 While limited
to a single emergency department and geographic context,
this work illustrates the potential of Al-driven operational
tools to optimize patient flow and resource allocation. Im-
portantly, such approaches may be transferable to high-
volume emergency departments in other settings when
adapted to patient populations and local workflows.

Despite these advancements, the implementation of Al
in the United States emergency care remains uneven and
fragmented. Significantly, the use of Al in emergency care
also raises ethical and implementation concerns. Al sys-
tems trained on electronic health records and claims data
may reproduce or amplify existing inequities if biases are
present within the model or dataset. In a widely cited ex-
ample, a risk-prediction algorithm used to allocate care un-
derestimated the needs of Black patients because it relied
on health care costs as a proxy for illness burden.26 Ad-
ditionally, deployment in emergency departments requires
strong safeguards for patient privacy, transparent gover-
nance for data access and secondary data use, and ongoing
monitoring to ensure transparency and fairness across de-
mographic groups.27-31 Therefore, Al tools intended to re-
duce avoidable emergency department visits should be im-
plemented with equity-focused evaluation, bias auditing,
and privacy protections to avoid unintended harm while
improving system efficiency and patient outcomes. Al-
though hospital systems have begun exploring and utilizing
Al tools, widespread integration is still developing. For ex-
ample, the Mount Sinai Health System has deployed Al
models to predict hospital admissions from the ED, sup-
porting more timely and effective bed management and pa-
tient flow.32

Similarly, Johns Hopkins Hospital has used Al triage
tools to augment clinician assessment at the point of care,
while Banner Health and Tampa General Hospital have ap-

plied predictive analytics for operational planning and re-
source allocation.3334 These initial implementations sug-
gest that Al has the potential to improve emergency care
delivery, but systematic evaluation is needed.

Many models demonstrate strong predictive perfor-
mance in research settings, yet face barriers to real-world
adaptation, including interoperability challenges, workflow
integration, data governance concerns, and ethical consid-
erations related to bias and equity. A coordinated approach
that integrates patient-facing tools, clinical decision sup-
port, and operational analytics may be necessary to reduce
non-emergent ED utilization while safeguarding against
unintended harms in a meaningful way. When thoughtfully
designed and equitably deployed, Al-enabled systems have
the potential to enhance patient outcomes, improve care
efficiency, and alleviate provider burden across the United
States healthcare systems.

POSITIONALITY

Nickol Georgy: The first author is an undergraduate re-
searcher trained in quantitative biology, whose work and
lived experiences have cultivated a deep interest in ad-
dressing inequities in healthcare access and utilization.
This perspective, shaped by exposure to diverse patient
populations through community health and interpretation
work, informed the focus on avoidable emergency depart-
ment use and the role of artificial intelligence in improving
care efficiency for publicly insured individuals.

Dr. Circe Gray Le Compte: I am a social epidemiologist
with Master of Science and Doctor of Science degrees in
social and behavioral sciences from Harvard University. I
specialize in qualitative and quantitative research and have
several decades of experience in senior health communica-
tions roles. Much of my research focuses on the cognitive
health outcomes of Black gay and bisexual men and trans
women, and other sexual and gender minorities dispropor-
tionately impacted by HIV. This research may seem mis-
aligned with me personally, as a white woman; however, my
approach to health speaks to my formative experiences as
a bisexual person growing up in lower socioeconomic, rural
areas of the U.S. I ensure that my professional and acade-
mic endeavors center health through the lenses of justice
and equity, showing how structural conditions, power, and
access influence disparate health outcomes among histor-
ically marginalized populations. I employ mixed methods
that privilege the lived experiences of communities, paired
with rigorous, reflexive

ACKNOWLEDGMENTS

The author would like to extend heartfelt thanks to Dr.
Circe Le Compte for her invaluable mentorship, guidance,
and encouragement throughout the research process. This
research was conducted as part of the Boston Congress
of Public Health Research Scholars Program (BCPH-RSP),
which supports student-led scholarship in health equity
and social justice. The author also expresses gratitude to

Boston Congress of Public Health Review (BCPHR, Formerly HPHR) 2



Al Innovations to Mitigate Avoidable Emergency Department Use

the BCPH-RSP faculty for their support and commitment to
fostering impactful public health research.

DISCLOSURE STATEMENT

The author(s) have no relevant financial disclosures or con-
flicts of interest.

ABOUT THE AUTHOR(S)

Nickol Georgy is an undergraduate student at the Univer-
sity of Southern California majoring in Quantitative Biol-
ogy and minoring in Applications of Artificial Intelligence.
She is an aspiring researcher who is passionate about ad-
vancing health equity through community-based work, pol-
icy reform, and interdisciplinary research, and is particu-
larly interested in research that bridges social justice with
medicine and policy.

Dr. Circe Gray Le Compte: She was part of the board
that re-founded Boston Congress of Public Health Review,

when it was at Harvard University, in 2013. She has served
as its editor-in-chief/co-editor-in-chief since 2014. In ad-
dition to this role, she serves as co-CEO, CTO, and BCPH
Studio lead for the Boston Congress of Public Health, which
publishes the journal. She holds Master of Science and Doc-
tor of Science degrees from Harvard University, in social
and behavioral sciences, and has decades of communica-
tions experience, serving as Director of Communications
for the National Minority AIDS Council (NMAC); Senior Di-
rector at Impact Marketing + Communications; and Senior
Contractor and Senior Director of Health Services Research
and Communications with HealthHIV. She holds a postdoc-
toral fellowship with the Division of Gender, Sexuality, and
Health at Columbia University/New York State Psychiatric
Institute and works as a senior director of Impact Market-
ing + Communications.

Submitted: November 19, 2025 EDT. Accepted: January 22,
2026 EDT. Published: December 26, 2025 EDT.

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License

(CCBY-4.0). View this license's legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom-

mons.org/licenses/by/4.0/legalcode for more information.

Boston Congress of Public Health Review (BCPHR, Formerly HPHR) 3


http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0/legalcode
http://creativecommons.org/licenses/by/4.0/legalcode

Al Innovations to Mitigate Avoidable Emergency Department Use

REFERENCES

1. Teshome BG, Desai MM, Gross CP, et al.
Marginalized identities, mistreatment,
discrimination, and burnout among US medical
students: cross sectional survey and retrospective
cohort study. BMJ. 2022;376:e065984. doi:10.1136/

bmj-2021-065984

2. Zhang X, Lin D, Pforsich H, Lin VW. Physician
workforce in the United States of America:

forecasting nationwide shortages. Hum Resour Health.

2020;18(1):8. doi:10.1186/s12960-020-0448-3

3. Duong D, Vogel L. Overworked health workers are
“past the point of exhaustion.” CMAJ Can Med Assoc
J. 2023;195(8):E309-E310. doi:10.1503/cmaj.1096042

4. Moreno-Martinez M, Sanchez-Martinez I. The
associated factors of work engagement, work
overload, work satisfaction, and emotional
exhaustion and their effect on healthcare workers: a
cross-sectional study. Healthcare. 2025;13(2):162.
doi:10.3390/healthcare13020162

5. Suran M. Overworked and understaffed, more than
1 in 4 us nurses say they plan to leave the profession.
JAMA. 2023;330(16):1512. doi:10.1001/
jama.2023.10055

6. Zhang X, Lin D, Pforsich H, Lin VW. Physician
workforce in the United States of America:

forecasting nationwide shortages. Hum Resour Health.

2020;18(1):8. doi:10.1186/s12960-020-0448-3

7. Dhana K, Franco OH, Ritz EM, et al. Healthy
lifestyle and life expectancy with and without
Alzheimer’s dementia: population based cohort
study. The BMJ. 2022;377:e068390. doi:10.1136/

bmj-2021-068390

8. National Academies of Sciences, Engineering, and
Medicine, National Academy of Medicine, Committee
on Systems Approaches to Improve Patient Care by
Supporting Clinician Well-Being. Factors
contributing to clinician burnout and professional
well-being. In: Taking Action Against Clinician
Burnout: A Systems Approach to Professional Well-
Being. National Academies Press (US), National
Library of Medicine, National Center for
Biotechnology Information; 2019. https://

www.ncbi.nlm.nih.gov/books/NBK552615/

9. Bandeira T. Using the NYU ED algorithm and
admission-hour patterns to reduce avoidable ed
visits: a primary-care perspective. SSRN. Published
online June 30, 2025. doi:10.2139/ssrn.5340590

10. Kelen GD, Wolfe R, D’Onofrio G, et al. Emergency
department crowding: the canary in the health care
system. NEJM Catalyst Innovations in Care Delivery.
2021;2(5).

11. Rust G, Ye ], Baltrus P, Daniels E, Adesunloye B,
Fryer GE. Practical barriers to timely primary care
access: impact on adult use of emergency department
services. Arch Intern Med. 2008;168(15):1705-1710.
doi:10.1001/archinte.168.15.1705

12. Bohr A, Memarzadeh K. The rise of artificial
intelligence in healthcare applications. In: Artificial
Intelligence in Healthcare. Elsevier; 2020:25-60.
doi:10.1016/B978-0-12-818438-7.00002-2

13. Carter N, Valaitis RK, Lam A, Feather J, Nicholl ],
Cleghorn L. Navigation delivery models and roles of
navigators in primary care: a scoping literature
review. BMC health services research. 2018;18(1):96.
doi:10.1186/s12913-018-2889-0. PMID:29422057

14. Bakshi S, Carlson LC, Gulla ], et al. Improving
care coordination and reducing ED utilization
through patient navigation. Am J Manag Care.
2022;28(5):201-206. doi:10.37765/ajmc.2022.89140

15. Deng L, Cheng F, Gao X, et al. Hospital
crowdedness evaluation and in-hospital resource
allocation based on image recognition technology. Sci
Rep. 2023;13(1):299. doi:10.1038/
$41598-022-24221-6

16. Musa M, Rahman T, Deb N, Rahman P. Harnessing
artificial intelligence for sustainable urban
development: advancing the Three Zeros Method
through innovation and infrastructure. Sci Rep.
2025;15(1):23673. doi:10.1038/s41598-025-07436-1

17. Chen ], Yan AS. Hospital artificial intelligence/
machine learning adoption by neighborhood
deprivation. Med Care. 2025;63(3):227-233.
doi:10.1097/MLR.0000000000002110

18. Liu S, Yu ], Yang Y. Predicting avoidable
emergency department visits using the NHAMCS
Dataset. In: 2021 IEEE 9th International Conference on
Healthcare Informatics (ICHI). IEEE; 2021:435-436.
doi:10.1109/ICHI52183.2021.00072

19. Norouzi K, Ghodsi A, Argani P, Andi PA, Hassani
H. Innovative artificial intelligence tools: exploring
the future of healthcare through IBM Watson’s
potential applications. In: Sensor Networks for Smart
Hospitals. Elsevier; 2025:573-588. doi:10.1016/
B978-0-443-36370-2.00028-1

Boston Congress of Public Health Review (BCPHR, Formerly HPHR)


https://doi.org/10.1136/bmj-2021-065984
https://doi.org/10.1136/bmj-2021-065984
https://doi.org/10.1186/s12960-020-0448-3
https://doi.org/10.1503/cmaj.1096042
https://doi.org/10.3390/healthcare13020162
https://doi.org/10.1001/jama.2023.10055
https://doi.org/10.1001/jama.2023.10055
https://doi.org/10.1186/s12960-020-0448-3
https://doi.org/10.1136/bmj-2021-068390
https://doi.org/10.1136/bmj-2021-068390
https://www.ncbi.nlm.nih.gov/books/NBK552615/
https://www.ncbi.nlm.nih.gov/books/NBK552615/
https://doi.org/10.2139/ssrn.5340590
https://doi.org/10.1001/archinte.168.15.1705
https://doi.org/10.1016/B978-0-12-818438-7.00002-2
https://doi.org/10.1186/s12913-018-2889-0
https://doi.org/10.37765/ajmc.2022.89140
https://doi.org/10.1038/s41598-022-24221-6
https://doi.org/10.1038/s41598-022-24221-6
https://doi.org/10.1038/s41598-025-07436-1
https://doi.org/10.1097/MLR.0000000000002110
https://doi.org/10.1109/ICHI52183.2021.00072
https://doi.org/10.1016/B978-0-443-36370-2.00028-1
https://doi.org/10.1016/B978-0-443-36370-2.00028-1

Al Innovations to Mitigate Avoidable Emergency Department Use

20. Tran VT, Riveros C, Ravaud P. Patients’ views of
wearable devices and Al in healthcare: findings from
the ComPaRe e-cohort. NPJ Digit Med. 2019;2:53.
doi:10.1038/s41746-019-0132-y

21. Abiri S, Taheri L, Kakhki BR, et al. Artificial
Intelligence in emergency medicine and it impact on
patient related factors. Journal of Emergency Health
Care. 2024;13(1):1-1.

22. Chustecki M. Benefits and risks of ai in health
care: narrative review. Interact | Med Res.
2024;13(1):e53616. doi:10.2196/53616

23. American Medical Assocation (AMA)
ChangeMedEd. Al in Health Care: Methodologies.
https://edhub.ama-assn.org/change-med-ed,
interactive/18837983

24. Maleki Varnosfaderani S, Forouzanfar M. The Role
of Al in hospitals and clinics: transforming
healthcare in the 21st century. Bioengineering.
2024;11(4):337. doi:10.3390/bioengineering11040337

25. Tan S, Mills G. Designing Chinese hospital
emergency departments to leverage artificial
intelligence-a systematic literature review on the
challenges and opportunities. Front Med Technol.
2024;6:1307625. doi:10.3389/fmedt.2024.1307625

26. Obermeyer Z, Powers B, Vogeli C, Mullainathan S.
Dissecting racial bias in an algorithm used to manage
the health of populations. Science.
2019;366(6464):447-453. doi:10.1126/
science.aax2342

27. Smith ME, Zalesky CC, Lee S, et al. Artificial
intelligence in emergency medicine: a primer for the
nonexpert. ] Am Coll Emerg Physicians Open.
2025;6(2):100051. doi:10.1016/j.acepjo.2025.100051

28. Chenais G, Lagarde E, Gil-Jardiné C. Artificial
intelligence in emergency medicine: viewpoint of
current applications and foreseeable opportunities
and challenges. Journal of Medical Internet Research.
2023;25:e40031. doi:10.2196/40031. PMID:36972306

29. Glauser W. The Potential and Peril of Artificial
Intelligence in the Emergency Department. | Med
Internet Res. 2025;27(1):89200. doi:10.2196/89200

30. Nover J, Bai M, Tismina P, et al. Comparing
machine learning and nurse predictions for hospital
admissions in a multisite emergency care system.
Mayo Clin Proc Digit Health. 2025;3(3):100249.
doi:10.1016/j.mcpdig.2025.100249

31. Shankar R, Wang L, Hoe HS, Liew MF, Gollamudi
SPK, Wong S. Role of artificial intelligence in virtual
emergency care: a protocol for a systematic review.
BM]J Open. 2025;15(9):e103084. doi:10.1136/
bmjopen-2025-103084

32. Mount Sinai Health System. AI Could Help
Emergency Rooms Predict Admissions, Driving More
Timely, Effective Care. August 11, 2025. https://
www.mountsinai.org/about/newsroom/2025/ai-
could-help-emergency-rooms-predict-admissions-
driving-more-timely-effective-care

33. Johns Hopkins Medicine. Tool developed to assist
with triage in the emergency department. Insight.
November 3, 2022. https://
www.hopkinsmedicine.org/news/articles/2022/11
tool-developed-to-assist-with-triage-in-the-
emergency-department

34. Gimbel E. Transforming the emergency
department with Al. HealthTech Magazine.
September 3, 2025. https://healthtechmagazine.net,
article/2025/09/transforming-emergency-
department-ai

Boston Congress of Public Health Review (BCPHR, Formerly HPHR)


https://doi.org/10.1038/s41746-019-0132-y
https://doi.org/10.2196/53616
https://edhub.ama-assn.org/change-med-ed/interactive/18837983
https://edhub.ama-assn.org/change-med-ed/interactive/18837983
https://doi.org/10.3390/bioengineering11040337
https://doi.org/10.3389/fmedt.2024.1307625
https://doi.org/10.1126/science.aax2342
https://doi.org/10.1126/science.aax2342
https://doi.org/10.1016/j.acepjo.2025.100051
https://doi.org/10.2196/40031
https://doi.org/10.2196/89200
https://doi.org/10.1016/j.mcpdig.2025.100249
https://doi.org/10.1136/bmjopen-2025-103084
https://doi.org/10.1136/bmjopen-2025-103084
https://www.mountsinai.org/about/newsroom/2025/ai-could-help-emergency-rooms-predict-admissions-driving-more-timely-effective-care
https://www.mountsinai.org/about/newsroom/2025/ai-could-help-emergency-rooms-predict-admissions-driving-more-timely-effective-care
https://www.mountsinai.org/about/newsroom/2025/ai-could-help-emergency-rooms-predict-admissions-driving-more-timely-effective-care
https://www.mountsinai.org/about/newsroom/2025/ai-could-help-emergency-rooms-predict-admissions-driving-more-timely-effective-care
https://www.hopkinsmedicine.org/news/articles/2022/11/tool-developed-to-assist-with-triage-in-the-emergency-department
https://www.hopkinsmedicine.org/news/articles/2022/11/tool-developed-to-assist-with-triage-in-the-emergency-department
https://www.hopkinsmedicine.org/news/articles/2022/11/tool-developed-to-assist-with-triage-in-the-emergency-department
https://www.hopkinsmedicine.org/news/articles/2022/11/tool-developed-to-assist-with-triage-in-the-emergency-department
https://healthtechmagazine.net/article/2025/09/transforming-emergency-department-ai
https://healthtechmagazine.net/article/2025/09/transforming-emergency-department-ai
https://healthtechmagazine.net/article/2025/09/transforming-emergency-department-ai

Al Innovations to Mitigate Avoidable Emergency Department Use

SUPPLEMENTARY MATERIALS

Biographies in document

Download: https://www.bcphreview.org/article/155706-ai-innovations-to-mitigate-avoidable-emergency-

department-use/attachment/326219.docx

Boston Congress of Public Health Review (BCPHR, Formerly HPHR)


https://www.bcphreview.org/article/155706-ai-innovations-to-mitigate-avoidable-emergency-department-use/attachment/326219.docx
https://www.bcphreview.org/article/155706-ai-innovations-to-mitigate-avoidable-emergency-department-use/attachment/326219.docx

	AI Innovations to Mitigate Avoidable Emergency Department Use
	Positionality
	Acknowledgments
	Disclosure Statement
	About the Author(s)
	References
	Supplementary Materials


