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Learning Objectives

• Discuss the impact of an innovative, physician-driven telemetry 
review process.

• Outline cost savings and patient care enhancements associated 
with telemetry monitoring optimization.
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Stanford Health Care (SHC) and SHC Tri-Valley

Comprehensive academic medical center 

613 bed hospital (operating around 800 beds)

Telemetry available in med-surg, intermediate 
intensive care, and intensive care units

Complex care medical center

167 bed hospital 

No acuity-adaptable units



Telemetry is a valuable but overutilized resource
Telemetry is available for patients on medical surgical 
wards; however, there is no consistent or systematic 
way to ensure its appropriate utilization

● At SHC, Hospital Medicine is highest utilizer of 
telemetry
○ ~40% of cases were inappropriate

● At SHC-TV, utilization was ~50% across the 
hospital
○ ~30-40% were inappropriate

Inappropriate, or excessive, use of telemetry can lead 
to increased costs, alarm fatigue, patient discomfort, 
and low-value care



Baseline Data at SHC

Source: Stanford Health Care



Baseline is 46.4  hours with variation 
between 44 and 51 hours per case
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Baseline Data at SHC-TV

Source: SHC Tri-Valley Hospital







Intervention: Physician-led Reviews

Physician champion 
of the day reviews all 
patients on telemetry

If indication expired 
or inappropriate, 

physician champion 
messages treatment 

team (below)

Physician Champions 
logs # of cases 
discontinued

“As part of our Telemetry Utilization Project, we are reviewing 
all telemetry cases. We reviewed your patient [MRN], and this 
patient’s indication for telemetry has expired or is no longer 
meeting criteria for telemetry continuation. Please let us know 
if a new indication should be considered or if you plan to 
discontinue telemetry. We have included the telemetry 
guidelines here for reference: SHC Cardiac Monitoring 
Guidelines”

Workflow



Common Reasons for not de-escalating 
telemetry

0 5 10 15 20 25 30 35 40

Mom wants telemetry

IV medications requiring tele

Diuresis / volume status

New Syncope

Surgical Team Preference

Stroke Concern

ICU-level care / boarding

Potassium Issue

Chest pain

Pulmonary Embolist

Arrhythmias

Pulmonary Embolism

Primary (non-Medicine) 
Team Preference

Source: Stanford Health 
Care and SHC Tri-Valley 
Hospital



Results at SHC

Source: Stanford Health Care



Results at SHC-TV

Intervention resulted in an average of 38.7 
hours (decrease of 7.7 hours) with variation 

between 33 to 43 hours
Source: SHC Tri-Valley Hospital



Patient Impact

• Reduced alarm fatigue
−Alarms heard throughout unit, loudest at RN station (central monitoring)
−Patients in shared rooms on telemetry affect roommate(s)

• Decreased risk of overdiagnosis and delirium
• Reduction in waste

−Disposable adhesives used for every patient
−Disposable leads for some patients



Potential Cost Savings (SHC) - $1.27 Million  

Category Metric Value

Hospital Medicine Inappropriate cases/year (2136 × 45%) 961

Hours saved per case (63.5 − 48) 15.5 hours

Estimated savings - $25 per hour $372K/year

Top 5 Services Inappropriate cases/year (3583 × 45%) 1612

Hours saved per case (70 − 48) 22 hours

Estimated savings - $25 per hour $901K/year



Actual Cost Savings - can it be zero?  

Telemetry 
Patients

Non-
Telemetry 
Patients

Nurses 
Required

Notes

0 28 6 6 nurses × 5 patients = 
30

8 20 6 2 telemetry nurses +
4 non-telemetry nurses

9 19 7 3 telemetry nurses +
4 non-telemetry nurses

28 0 7 7 telemetry nurses

For a 28-bed unit, 0 to 8 telemetry patients 
have the same nursing requirement

Telemetry 
Patients

Non-Telemetry 
Patients

Nurses 
Required

Notes

0 30 6 6 nurses × 5 patients = 30

1 29 7 1 telemetry nurse + 
6 non-telemetry nurses

20 10 7 5 telemetry nurses + 
2 non-telemetry nurses

21 9 8 6 telemetry nurses + 
2 non-telemetry nurses

30 0 8 8 telemetry nurses + 
0 non-telemetry nurses

For a 30-bed unit, 1 to 20 telemetry patients have 
the same nursing requirement



Intervention: AI Application (ChatEHR)
ChatEHR project, developed with focus on patient-level query, but can be 
utilized to query an entire hospital cohort. 

FHIR

Production 
Electronic 
Health Record 

ChatEHR - PHI 
secured Large 

Language 
Model

Patient Level Query

Cohort Level Query

Telemetry 
Appropriateness 

Review (FUTURE STATE)

Transfer Candidate 
Screening

FHIR: Fast Healthcare Interoperability Resources



Example of ChatEHR Patient Level Query



Poor Performance of ChatEHR Telemetry 
Pipeline



Context Overflow Context Rot 

Mediocre drawings by Thomas Lew, MD
(supposed to be doctor holding overflowing bucket (left); 
doctor looking for needle in the haystack (right))

Challenge noted: Token Number and Output Quality



Challenge: Data Quality and Completeness

Inconsistent 
documentation 

practices

Missing data 
elements

Temporal factors

Variability in 
documentation 

styles



Challenge: Temporal Reasoning

• In addition to missing time points, the Large Language Models 
(LLM) frequently struggled to accurately reason with time points 
even when they were present. 

• This was problematic as many of the telemetry indications expire 
after a certain time-period of stability.

7/26/2025 – 7/21/2025 = 1 



Lessons Learned

• Peer-to-peer influence matters
• Theoretical savings ≠ actual savings
• Hospital structure shapes results
• LLMs are promising, but not plug-and-play
• Collaboration is everything!



Key Takeaways

• Define “appropriate use” clearly
• Audit your baseline
• Start with physician-led reviews
• Plan for scalability from day one
• Invest in your data foundation
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Questions?

Contact:
Thomas Lew: tlew@stanford.edu
Jingkun Yang: yginger@stanford.edu
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