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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 AI-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 AI 
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,1 

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.5 A nationwide shortage of physicians 
is expected by 2030,6,7 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.4,8 In 
highly populated regions such as New York City, the use of 
emergency departments (EDs) for non-emergent conditions 
exceeds 40% annually.9 

Many of these visits could be effectively managed in 
primary care settings10,11; 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 Such 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 AI-
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 AI 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.19 Wearable AI-en
abled devices also contribute to earlier detection of clinical 
emergencies through real-time physiological monitoring.19 

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, AI 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.21 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.23,24 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 AI-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 AI 
in the United States emergency care remains uneven and 
fragmented. Significantly, the use of AI in emergency care 
also raises ethical and implementation concerns. AI 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, AI 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 
AI tools, widespread integration is still developing. For ex
ample, the Mount Sinai Health System has deployed AI 
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 AI 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.33,34 These initial implementations sug
gest that AI 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, AI-enabled systems have 
the potential to enhance patient outcomes, improve care 
efficiency, and alleviate provider burden across the United 
States healthcare systems. 
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