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Emergency Telemedicine Supported By Onsite Emergency Responder Technicians 
Reduces EMS Transports, Hospitalizations, And Total Patient Costs From Skilled 
Nursing Facility 
 
Abstract 
Background: Skilled nursing facility (SNF) residents tend to be older adults and have 
increased medical complexity and acuity, making them more likely to access the 
emergency department (ED) and get hospitalized. Several programs have been created 
with the intention to increase treatment of medical problems on-site and decrease rates 
of transfer from SNFs to acute hospitals. An Emergency Telemedicine Service (ETS) is 
designed through interprofessional collaboration with remote emergency medicine 
physicians and on-site emergency technicians. This framework allows for multi-provider 
evaluation, navigation, and treatment of patients within SNFs with potential avoidance of 
transfer to an ED. 
Objective:  To examine the efficacy of an Emergency Telemedicine Service in reducing 
unplanned EMS to ED transports from skilled nursing facilities (SNFs) and 
hospitalizations. Secondarily, we aimed to determine which chief complaints were most 
commonly to be transferred to the ED compared with those more likely to be treated 
on-site. 
Methods: A before and after study design was used to examine the implementation of 
ETS at a single 202 bed SNF.  A six month pre-implementation period from July 1, 2015 
to December 31st, 2015 was compared to July 1, 2016 to December 31st, 2016. Data 
regarding the number of ED transfers, hospital admissions, and cost for patients in the 
SNF were collected from medicare databases. Medical record demographics including 
patient age, gender, chief complaint, and disposition, were examined for patients who 
utilized the ETS.  
Results: The rate of ED transport per patient was 1.10 before implementation compared 
to 0.97  after implementation; a decrease of 11.69% (95% CI 8.32 - 15.0). ED costs 
decreased by  33.6% ($2,708, p=0.016)  per patient visit. The rate of hospital admission 
per patient was 0.77 before implementation compared to 0.65 after implementation; a 
decrease of 15.37% (95% CI 11.6 - 19.1). Inpatient admission costs decreased by 9% 
($2,175, p=0.392) per patient. Additionally, the overall monthly cost per patient at the 
SNF also decreased by 4.42% ($6,345.51 vs $6,064.83) regardless of whether they 
required the use of the ETS. The average age of patients who utilized the telemedicine 
service was 80.78 (SD=11.86). 56.44% (n=57) of patients were female and  43.56% 
(n=44) were male. The most common chief complaint category was respiratory, with 
musculoskeletal and general complaints also being frequent. Musculoskeletal related 
complaints required the most transfer, along with cardiovascular/lymph and respiratory 
complaints. In contrast, all male reproductive, and most digestive, and mental 
health-related complaints were successfully managed with on-site resources. 
Conclusions:  Through the use of an advanced Emergency Telemedicine Service in a 
single SNF, there was a reduction in ED transfers and a significant decrease in the cost 
for SNF residents transferred to the ED.  
Keywords: Skilled Nursing Facility, Geriatrics, Emergency Medical Services, ET3, 
Telemedicine 



Introduction  
 
Utilization and Cost of Emergency Department Services 
  
With the implementation of the Affordable Care Act (ACA) came new healthcare 
patient-driven payment and reimbursement models aimed at rewarding value and 
outcome rather than volume in order to promote continuity of care and reduce medical 
costs.1  Provisions of the ACA also have directed the Centers for Medicare and 
Medicaid Services (CMS) to closely monitor 30-day unplanned readmission rates for all 
acute care hospitals and penalize hospitals with higher than average rates.1 

  
With these changes in the healthcare finance system, reducing patient episodes that 
require ambulance transport is certainly a priority.  Potentially avoidable skilled nursing 
facility (SNF) transports to the emergency department (ED) and hospitalizations have 
particularly become a focus for policymakers, in part to decrease healthcare costs but 
also to prevent complications that often manifest with hospital transfers and admissions. 
Nursing facility residents tend to be older persons and medically complex or younger 
patients with multiple chronic conditions, making them more likely to be hospitalized 
once they present to the ED.  
 
According to 2017 data from the Centers for Disease Control and Prevention (CDC) 
approximately 2.1 million ED visits were accounted for by patients from skilled nursing 
facilities, a utilization of 1,555 visits per 1,000 residents. Greater than 37% of those 
visits resulted in hospital admission.13 Hospitalization of these patients is typically longer 
and more complicated. Medicare spent an average of $11,255 on each hospitalization 
of a nursing home resident, which was 33.2 percent above the average cost ($8,447) of 
hospitalizations for all Medicare residents.19 Not only does this increase the costs 
associated with hospitalization but these patients have an increased risk of new and 
worsening functional impairment during hospitalization along with a higher mortality 
associated with acute hospitalization.14  

 

The Interventions to Reduce Acute Care Transfers (INTERACT) program, a 
CMS-supported quality improvement program focused primarily on improving the early 
identification, evaluation, and management of acute changes in condition of SNF 
residents, has been adopted by many skilled nursing facilities across the country. 
Through implementation of the INTERACT program, nursing home staff obtain access 
to communication tools, decision support tools, and advance care planning tools that 
provide them with a skillset to ultimately improve patient care and reduce unnecessary 
hospitalizations.  However, the degree of impact of such a program is highly variable 
and dependent on the regular and proper use of the tools which can be inconsistent 
depending on the extent of staff training and motivation.16  
 
 
 
  



Emergency Triage, Treat, and Transport (ET3) Model 
 
Since CMS was established, EMS reimbursement models specifically incentivized 
transportation to the hospital or between hospitals without regard to the medical 
complaint or it’s severity.  There was no reimbursement for other EMS services such as 
response, triage, patient assessment, or treatment on the scene.9  In recent years 
though, healthcare payers are becoming aware that decisions made in the field by EMS 
personnel do not just impact the cost of transport, but also greatly impact downstream 
costs of ED visits and hospitalizations.  
  
Many changes have occurred in the last few decades that enable emergency medical 
services (EMS) to evolve from being used primarily for transportation to providing 
high-quality medical care that is integrated with other healthcare providers and 
community resources.  The National Highway Safety Administration’s (NHTSA) report 
titled, “EMS Agenda for the Future,” published in 1996, outlined a vision that called for 
EMS to “be community-based health management that is fully integrated with the overall 
healthcare system”, improving community health and allow for a more appropriate use 
of acute health care resources.3  This report has effectively drawn attention to the value 
of EMS evolving into a fully integrated component of our nation’s healthcare system and 
this theme continues to be reinforced with the application of community paramedicine 
and mobile integrated healthcare systems.  
  
In the spring of 2019, CMS announced its Emergency Triage, Treat, and Transport 
(ET3) model, which is aimed at expanding the services provided by EMS agencies and 
lowering costs associated with emergency care.  Through this initiative, ambulance 
suppliers and providers will have the opportunity to partner with a qualified healthcare 
practitioner to provide treatment in place or transport to alternative, non acute care 
settings when appropriate.  Variations of this model were employed by EMS systems 
during the 2020 Covid pandemic to help manage the crisis.  
  
Telemedicine  
  
Lack of adequately trained clinical staff and relative unavailability of physicians in SNFs 
are thought to contribute to the high rates of ED transfer and hospitalization of their 
patients.6,7  The Missouri Quality Initiative (MOQI) for Nursing Homes demonstrated a 
reduction in hospitalizations and total expenditures for their patients, along with 
improved clinical outcomes after an advanced practice registered nurse was embedded 
full-time within the nursing homes.11  However, having on-site advanced practice 
providers or physicians around-the-clock is not feasible for all SNFs due to financial 
constraints and availability of providers.  
 
Telemedicine allows for real-time medical evaluation and consultation through two-way 
videoconferencing.  Availability of off-hours telemedicine coverage in nursing homes 
has been shown to generate cost savings for Medicare by decreasing hospitalizations of 
their patients.12  



 
Emergency Telemedicine Services (ETS) 
 
An Emergency Telemedicine Service (ETS) is a novel care model designed through 
interprofessional collaboration with remote emergency medicine physicians and on-site 
emergency technicians.  This framework allows for multi-provider evaluation, navigation, 
and treatment of patient care within SNFs.  It capitalizes on the technology of 
telemedicine, while embedding a specialized clinician to expand upon the facilitie’s 
on-site resources.  The team of ETS providers has a unique skill-set for evaluating and 
managing patients acutely.  By implementing this care model, EMS agencies and 
emergency medicine physicians uniquely position themselves with the goal to help 
decrease unnecessary ED transfers while providing patient-centered care.  
 
 
Materials and Methods 
 
Study Design and Setting 
  
We studied the implementation of an Emergency Telemedicine Service at a single 
202-bed SNF in Plainview, New York.  A six month pre-implementation period from July 
1, 2015 to December 31st, 2015 was compared to July 1, 2016 to December 31st, 
2016.  This allowed for a six month implementation period from January 1, 2016 to June 
30, 2016.  The facility is Medicare and Medicaid certified and cares for a mix of 
postacute care and long-term patients. 
  
The Intervention 
 
Clinical Care Specialists  
A cadre of specially trained Emergency Technicians known as Clinical Care Specialists 
(CCS) were embedded within the SNF.  All of the CCS were certified Emergency 
Medical Technicians and many were Paramedics. They all received additional training 
in patient assessment, clinical care, and interpersonal communication. 
 
Emergency Physicians 
A group of Emergency Physicians were trained in the use of telemedicine and the 
capabilities of the CCS as well as available supplies.  In addition, they received 
extensive training in conducting family meetings and goals of care discussion.  Lastly, 
the team developed clinical guidelines and pathways best suited to the unique treatment 
of the environment of SNFs.  
 
Equipment and Supplies 
A specialized cart was developed and stocked that included telemetry monitoring, 
ultrasound, bipap, and a variety of other emergency supplies.  The cart also had two 
cameras mounted to provide not only a view of the patient but also one of the rooms. 
This allowed the Emergency Physician to have a better ability to direct the team.  A 



special formulary of emergency and urgent drugs was developed and stocked in 
addition to standard formulary medications.  
 
Emergency Telemedicine Platform Hybrid Electronic Health Record 
A home grown Information technology platform was developed that integrated a 
telemedicine platform with an Electronic Health Record.  This allowed the team to all 
function in one single integrated system.  
 
SNF Staff 
The SNF staff received additional training and feedback from the Emergency 
Telemedicine Service on acute care medicine.  There was an intense QI process that 
was shared by the SNF staff and the Emergency Telemedicine Service in order to 
constantly monitor and implement changes.  
  
The ETS providers covered emergency calls 24 hours a day, seven days a week during 
the post-implementation period.  Staff members at the skilled nursing facility were 
trained to activate the ETS to evaluate patients who otherwise would be considered for 
transport to the ED.   Though the ETS service was available 24/7, each patient was still 
cared for by an attending primary physician that was still available for telephone 
consultation.  It was at the discretion of the nursing staff to call either the patient’s 
primary physician, the ETS, or 911 depending on the clinical indication and severity of 
the complaint.  
 
Emergency Telemedicine Service was activated in the same manner that skilled nursing 
facility staff would call the patient’s primary physician or 911 in any other emergency. 
The patients were evaluated at the bedside simultaneously by the on-site CCS, the 
patient’s nurse, and the remote emergency medicine physician.  Care provided to 
patients included review of medical history and current medications, physical 
examination, diagnostic testing, and treatment.  As part of ETS implementation in the 
facility, additional equipment including i-STAT portable blood analyzers, a bedside 
ultrasound, and an electrocardiogram (ECG) machine, were provided on-site. 
Additionally, the emergency telemedicine physician was able to guide the CCS through 
an advanced physical exam to allow for a more thorough evaluation.  
 
Outcomes 
Key outcomes of interest were the number of residents transferred to the ED and 
hospitalized and the cost associated with these services which came from CMS 
databases.  Secondary outcomes including age, gender, and most common chief 
complaints associated with ETS utilization were also measured for the post 
implementation group. 
  
  
Data Collection and Analysis 
 Medicare Data- Data regarding the number of ED transfers, hospital admissions, and 
cost for patients in the SNF were collected from Medicare databases.  Medicare 



database was queried to examine claims and payments using a third party vendor.  Due 
to the nature of Medicare billing, only hospitalizations with a stay that included midnight 
and inpatient status were captured.  All Medicare patients in the facility, whether or not 
they were seen by the ETS during this period were included in the study.  This approach 
allowed for us to better evaluate how this service impacts the overall/generalized 
population of the facility.  Patients not insured by Medicare were excluded.  Total 
number of ED transfers, hospitalizations, and costs were examined.  Percent change, 
p-value, and 95% confidence intervals were calculated using Microsoft Excel. 
 
Medical Record Data- Key quality metrics including age, gender, chief complaint, and 
final disposition (treated on-site at SNF vs transferred to the ED for further evaluation) 
were tracked for those patients who did utilize the ETS during the post-implementation 
period.  This information was obtained through medical records held by the telemedicine 
provider.  Patient age, chief complaints, and disposition statistics were calculated using 
Google Sheets.  We categorized the presenting chief complaints to analyze which 
complaints were most frequent.  For this, we used the chief complaint list from the 
National Ambulatory Medical Care Survey (NAMCS)-Symptom Classification model.10 
For encounters that had more than one chief complaint (e.g. fever, hypoxia), the 
decision was made to categorize the encounter based on the more urgent complaint.  
  
 
Results 
 
There were 209 patients in the pre-implementation phase and 142 patients in the 
post-implementation phase.  There was an 11.69% (95% CI 8.32 - 15.0) reduction in ED 
transfers.  There was also a 15.37% (95% CI 11.6 - 19.1) decrease in inpatient 
admissions during the periods compared.   ED costs decreased by  33.6% ($2,708, 
p=0.016)  per patient visit. Inpatient admission costs decreased by 9% ($2,175, 
p=0.392) per patient.  Additionally, overall monthly cost per patient at the SNF also 
decreased by 4.42% ($6,345.51 vs $6,064.83) regardless of whether they required use 
of the ETS.  See table 1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 7/1-12/31/15 7/1-12/31/16 Percent Reduction 
Patient count 209 142  
ED Transfers 230 138  

Rate of ED Transfers 
per patient 1.10 0.97 

11.69% 
p=0.4220 

Inpatient Admissions 160 92  
Rate of Inpatient 

Admissions per patient 0.77 0.65 
15.37% 
p=0.280 

ED Costs per patient 
$ 8,062 $ 5,356 33.57% 

p=0.016 
Inpatient Hospitalization 

Cost per patient 
$ 24,310 $ 22,135 8.95% 

p=0.392 
Total Monthly Cost per 

patient 
$6,345.51 $6,064.83 

4.42% 
Table 1: Number of and cost associated with ED transfers and hospital admissions of 
patients in SNF during the ETS pre-implementation (7/1-12/31/15) and 
post-implementation (7/1-12/31/16) periods.  
 
Characterization data of patients is only available for the post-implementation period. 
There were 131 unique patient encounters from 101 total patients, meaning that some 
patients utilized the telemedicine service more than once.  The average age of patients 
who utilized the telemedicine service was 80.78 (SD=11.86). 56.44% (n=57) of patients 
were female and  43.56% (n=44) were male.  The most common chief complaint 
category was respiratory, with musculoskeletal and general complaints also being 
frequent.  Musculoskeletal related complaints required the most transfer, along with 
cardiovascular/lymph and respiratory complaints. In contrast, all male reproductive, and 
most digestive, and mental health-related complaints were successfully managed with 
on-site resources.  Figure 1 demonstrates the chief complaint categories evaluated. 
Table 2 represents chief complaint categories evaluated by the telemedicine service 
and their corresponding rates of ED transfers vs treatment on-site. 



        
Figure 1: Chief complaint categorization of 131 unique patient encounters during the 
post-implementation period (7/1-12/31/16). 
 
 
 
 Transferred to Hospital ED Treated in SNF 

CC Category 
# of 

encounters 
% of 

encounters 
# of 

encounters 
% of 

encounters 

Cardiovascular & Lymph 6 37.50% 10 62.50% 

Digestive 2 11.76% 15 88.24% 

General 3 15.79% 16 84.21% 

Male Reproductive   2 100.00% 

Mental Health 1 11.11% 8 88.89% 

Musculoskeletal 7 26.92% 19 73.08% 

Nervous System 1 14.29% 6 85.71% 

Nonsymptomatic   1 100.00% 

Respiratory 6 22.22% 21 77.78% 

Skin/Nails/Hair 3 50.00% 3 50.00% 

Urinary 1 100.00%   

Grand Total 30 22.90% 101 77.10% 

Table 2: Number and rate of ED transfers vs on-site treatment, organized by chief 
complaint category, once patients were evaluated by the ETS. 

 
 
 



Discussion 
 
Not only has the rate of ED use been increasing steadily for decades but there is also a 
trend in older and sicker patients, particularly nursing home residents, frequenting the 
department at rates higher than that of the general population.13  An estimated 53% of 
SNF residents will have at least one hospitalization during the last year of life, and 
greater than half of those hospitalizations may have been avoidable through access to 
care in alternative settings.4,5,15  With the mean length of hospitalization for nursing 
home residents being 5.7 days, prevention of even a fraction of admissions would 
drastically cut medicare expenditures.2  Hospitalization is also associated with the risk of 
iatrogenic complications including adverse drug effects, nosocomial infections, delirium, 
and can be anxiety provoking for this patient population.  Due to the excessive 
healthcare expenditures and potential complications of ED transfers and 
hospitalizations, several programs and models of healthcare delivery have recently 
been established to reduce transfers from SNFs to the ED.  
 
In 2012, the Center for Connected Health Policy (CCHP) cited the limited availability of 
on-site physicians at SNFs as a potential cause for frequent transportation to the ED 
and identified telehealth as a vital tool to help SNFs improve the quality and cost of 
care.  Their report also encouraged several policy changes to better support and 
reimburse telehealth use in SNFs.18  Since this report, several states have expanded 
telehealth policies for individuals with medicaid. Announced in early 2019 by CMS, the 
Emergency Triage, Treat, and Transport (ET3) payment model allows beneficiaires to 
access acute care services at the most appropriate setting following a 911 call.  This 
model has the ability to enhance and expand the care provided by ambulance and 
telehealth services and how those services are reimbursed.  Rather than paying for only 
ambulance services that result in transfer to an acute hospital, CMS now reimburses 
and incentivizes participating ambulance providers and suppliers to transport the patient 
to an alternative destination such as an urgent care clinic or primary care office or to 
facilitate on-scene treatment by a qualified healthcare practitioner, either in-person or 
through telehealth.17  
 
The 11.7% relative reduction in patients transferred to the ED after implementation of 
the ETS model supports the claims made by the CCHP regarding the importance of 
telehealth use in SNFs.  Furthermore, the ETS bundle’s unique role of the on-site 
clinical care specialist allows for not only advanced assessment of patient clinical 
conditions, but also makes it possible for patient’s to undergo additional diagnostics and 
treatments previously not available within the skilled nursing facility.  For those who 
were evaluated by the ETS and deemed to require transport, their ED costs decreased 
by 33.6% per patient post-implementation.  It is hypothesized that since patients had 
access to more thorough on-site evaluation, including i-STATs, bedside ultrasound, 
ECG machine, and advanced physical exam assessments in the post-implementation 
phase, they required less diagnostic workup upon arrival to the ED.  Another interesting 
data trend was the average monthly cost per patient decreased by almost $300 dollars 
regardless of whether the patient required the services of the ETS, so the presence of 



the service and resources reduce overall costs for all patients.  With the increasing CMS 
coverage of telehealth-delivered services and the growth of virtual technologies in the 
healthcare system, telehealth integration amongst SNFs holds promising improvements 
in patient care and cost reduction.  Detailed studies on the use of telehealth in SNFs are 
limited but novel programs such as the ETS demonstrate encouraging results.  
 
Study Limitations 
 
Though initial results are promising, this study has a number of significant limitations. 
This study was conducted at a single skilled nursing facility in a small community in New 
York.  A similar study inclusive of multiple SNFs throughout a mixture of urban and rural 
settings is necessary to determine if these findings can be generalized to a larger 
population.  A study conducted over a longer duration with a larger sample size could 
help identify more significant relationships from the data.  Limitations within the 
methodology should also be noted. Due to the wide number of payors in the SNF and 
the ability to get cost data we were only able to analyze patients covered by Medicare. 
The study is based on linking two distinct data sets.  The cost data is not linked to the 
demographic and quality data,  and the EHR data is only available for the 
post-implementation phase. It was not possible to obtain similar data from the 
pre-implementation phase.  It is also difficult to control and compare the pre and 
post-implementation groups for acuity.  Another challenge is that all of the patients in 
the pre-implementation were sent to the hospital while only a subset of patients seen by 
ETS were sent to the hospital.  Many of the patients seen by the ETS  were treated in 
the SNF and others were sent to the hospital without being seen by the ETS.  
 
 
Conclusion and Implication 
 
Through the use of an advanced Emergency Telemedicine Service in a single SNF, 
there was a reduction in ED transfers and a significant decrease in the cost for SNF 
residents transferred to the ED.  This study, like many other studies, provides evidence 
that transfers of SNF residents to an acute care facility are in part unwarranted and 
patient-centered care can be better provided on-site.  
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