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Webinar Tips and Notes

• Your phone &/or computer microphone has been muted.
• If we do not reach your question, please contact your regional TRC. 

There may be delays in response time:
https://telehealthresourcecenter.org/contact-us/

• Please fill out the post-webinar survey.
• Closed Captioning is available. 
• Please submit your questions using the Q&A function. 
• The webinar is being recorded.
• Recordings will be posted to our YouTube Channel:

https://www.youtube.com/c/nctrc

https://telehealthresourcecenter.org/contact-us/
https://www.youtube.com/c/nctrc


Alexa Craig, MD, MS, MSc
Assistant Professor of  Pediatrics 
Tufts University of  School of  Medicine

Leveraging Telemedicine to 
Eliminate Outcome 
Disparities for Rural-born 
Newborns
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• Grant funding: Northern New England Clinical and 
Translational Research Network (NNE-CTR) 
(NIH U54GM115516)

• Grant funding: Center of  Biomedical Research 
Excellence in Acute Care Research and Rural Disparities 
(NIH 1P20GM139745-01)

• This research would not be possible without the families, 
who have been generous with their time and insights
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Disclosures



• Identify barriers to optimal care for neonatal 
encephalopathy in rural areas

• Learn about strategies being implemented such as 
telemedicine to evaluate neonatal encephalopathy 
and improve the parent experience

• Learn about ways in which we are expanding 
telemedicine application to other types of  care in 
newborns and in children
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Objectives



• Did you know that the human brain is the only organ that 
studies itself ?

The Human Brain



The Brain is an Energy Hog
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Hypoxic Ischemic Encephalopathy (HIE)



• Estimated incidence rate of  1-3 per 1,000 live births (in developed 
countries)

• Maine has an annual birth rate of  ~12,000
- Potentially 36 (or more) incidences of  Hypoxic Ischemic 

Encephalopathy per year in Maine

• HIE is associated with cerebral palsy, hearing and vision loss and 
seizure disorders among other sequelae

- The lifetime costs of  children with functional or intellectual 
disabilities such as cerebral palsy, hearing and vision loss in the 
United States is estimated at $16.1 billion (Honeycutt, Grosse, 
Dunlap 2003)
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Hypoxic Ischemic Encephalopathy (HIE)
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• Term birth

• Umbilical cord prolapse  
->stat C-section with 
general anesthesia

• Chest compressions

• Intubated after 4 
attempts

• Arterial cord gas 6.8/-15

• TREATMENT: 
Therapeutic hypothermia *Signed consent from Aaron’s parents to share photos 

for the purpose of  education

A case: part 1
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Therapeutic Hypothermia

*Signed consent from 
David’s parents to 
share photos for the 
purpose of  education



• Aaron had no seizures on 
EEG for 72 hrs of  cooling 
and 12 hours rewarming

• MRI of  the brain was 
normal at completion of  
hypothermia

• Discharged home on day of  
life 11 on full oral feeds
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A case: part 2
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A case: part 3

*Signed consent from parents of  Aaron to 
share photos for the purpose of  education
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What was the role of  chance in this good outcome??



• His pediatrician got to the 
bedside in 10 minutes 

• She was ultimately successful 
at securing his airway after 4 
attempts

• She new about therapeutic 
hypothermia and called us at 
the tertiary care center quickly The Swiss Cheese Model of Organizational Accidents:

https://www.researchgate.net/figure/Swiss-Cheese-model-of-organizational-
accidents_fig1_265177684

Reasons for Success
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Maine is a very rural state

• 2/3rd of  babies born in 
Maine are delivered in 
small community 
hospitals (<1 baby born 
per day)
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Transport Team-Cooled Aaron in the Rig



16

Where we started with cooling…
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Retrospective Study of  Infants Treated with Hypothermia

Even though there were 
few differences in the 
mothers and babies, there 
are obvious differences in 
outcomes
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Small Volume Hospital Associated with Increased Risk

Poster presented at PAS 2021: Prathusha Yerramilli1, Nabeel Hashmi1, Jay Kerecman MD2, Misty Melendi3 MD, Alexa Craig3
MD; Tufts University School of Medicine1, Northern Light Eastern Maine Medical Center2, Maine Medical Center3
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Educational Outreach Intervention



20

After Education Outreach Numbers Triple
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• Family medicine doctor or pediatrician stabilizes the baby

• Phone call to MMC NICU for advice-provide verbal 
description of  infant’s exam

Rural Community Hospital 



Knowledge of  Neonatal Encephalopathy
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Telemedicine 2017-2018-1st Platform



Telemedicine 2017-2018

Scott Evans, 
RN-NIC

Lauren 
McAllister, MD

Misty 
Melendi, MD



Disparity identified 
for Outborn babies :
1. Time to consult 

2.1 vs 4.7 hrs
2. Treated with TH

27% vs 36%

Inborn vs Outborn
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Fewer babies treated with hypothermia



Telemedicine 2018-2020-2nd Platform



Time to Consult: 2018-2020

(was 2.1 hours) (was 4.7 hours)

Inborn: 7 (37%) treated
Outborn: 17 (50%) treated;  9 (26%) not transferred; 8 were transferred and not treated
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New question-are we missing anyone?

21
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Stakeholder Engagement: Providers



• Unmet parental expectations
- 4 subthemes

• Communication in the 
Neonatal Intensive Care Unit
- 3 subthemes

• Traumatic and healing 
experiences
- 7 subthemes
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Parent Interview Themes 

• MORPHINE USE
• PARENTS AS DECISION MAKERS
• IMMEDIATE SURVIVAL
• LONG TERM UNCERTAINTY

• TRANSPARENCY
• CONSISTENCY
• DELIVERY STYLE

• TRAUMA
• LOSS OF NORMALCY
• SEPARATION

• INCORPORATING PARENTS     
INTO NICU CARE

• RECLAIMING PARENTHOOD
• CONNECTING WITH OTHER 

FAMILIES



• Improve access: by addressing gaps in care, 
workforce shortages, better workflows and/or 
improving the quality of  health care services

• Expand capacity and services: by creating 
effective systems through the development of  
knowledge, skills, structures, and leadership 
models

• Enhance outcomes: by improving patient 
and/or network development outcomes 
through expanding or strengthening the 
network’s services, activities or interventions

• Sustainability: by positioning the network to 
prepare for sustainable health programs 
through value-based care and population 
health management.

Applied 11/22/22 : 300k/year x 4 years



• Improve access: by addressing gaps in care, 
workforce shortages, better workflows and/or 
improving the quality of  health care services

• Expand capacity and services: by creating 
effective systems through the development of  
knowledge, skills, structures, and leadership models

• Enhance outcomes: by improving patient and/or 
network development outcomes through expanding 
or strengthening the network’s services, activities or 
interventions

• Sustainability: by positioning the network to 
prepare for sustainable health programs through 
value-based care and population health 
management.

• Improve access: Expand Maine NET 
coverage from 7 to 10 southern ME rural 
hospitals 

• Expand capacity and services: Expand 
Maine NET coverage to 9 northern rural 
hospitals AND add new service of  
telemedicine consults for non-neurological 
issues to all

• Enhance outcomes: by avoiding unnecessary 
transfers and developing a statewide algorithm 
to improve location of  care for families 
(choosing the tertiary care closest) 

• Sustainability: perform cost-analysis to 
demonstrate financial savings associated with 
decreased transfers and imrpoved referral 
patterns

Applied 11/22/22 : 300k/year x 4 years
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Whole System Connected

• Maine Medical Center
• Hub for south

• Northern Light Eastern Maine
Medical Center
• Hub for North

• Borderlands
• Both can consult 
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Ongoing Research Using Telemedicine;
Mild Encephalopathy



Stages of  Neonatal Encephalopathy
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AT RISK 
NEWBORN:
• MMC (n=11)
• NLEMMC (n=0)
• UVM (n=0)
•

Telemedicine 2020-present-3rd Platform
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Other Uses of  Telehealth:
Simulation Training for Neonatal 

Resuscitation
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Newborn Resuscitation Program
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Road Trip: On-site Simulation Training 



Allison Zanno MD, Misty Melendi MD, Micheline Chipman, RN, MSN, 
CHSE, Jeffrey Holmes MD, Alexa Craig MD, on behalf of the MOOSE 
Research Team; Maine Ongoing Outreach Simulation Education (MOOSE) 

Resuscitation work: On-site simulation training
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Assessing Performance-Scoring NRP



On-Site Simulation Training: Confidence

Zanno A, Melendi M, Cutler A, et al. (September 01, 2022) Simulation-Based Outreach Program Improves Rural Hospitals’ Team Confidence in 
Neonatal Resuscitation. Cureus 14(9): e28670. doi:10.7759/cureus.28670

Confidence 
Improves



On-Site Simulation Training: Procedural Acumen

Zanno A, Melendi M, Cutler A, et al. (September 01, 2022) Simulation-Based Outreach Program Improves Rural Hospitals’ Team Confidence in 
Neonatal Resuscitation. Cureus 14(9): e28670. doi:10.7759/cureus.28670

Acumen did 
NOT 

Improve



Allison Zanno MD, Misty Melendi MD, Micheline Chipman, RN, MSN, CHSE, Jeffrey Holmes MD, Alexa Craig MD, 
on behalf  of  the MOOSE Research Team; Maine Ongoing Outreach Simulation Education (MOOSE) 

Telesimulation: Need more frequent training



Allison Zanno MD, Misty Melendi MD, Micheline Chipman, RN, MSN, CHSE, Jeffrey Holmes MD, Alexa Craig MD, 
on behalf  of  the MOOSE Research Team; Maine Ongoing Outreach Simulation Education (MOOSE) 

Resuscitation work: Telesimulation



Resuscitation work: Performance Improves



Skill Average 
Baseline Time 

from Birth

Average Time 
from Birth 

after Telesim
Sessions

Fold Faster

ECG Lead 
Placement

4:19 0:49 5.3x

Definitive Airway 11:47 4:31 2.6x

1st Epinephrine 
dose

14:08 9:30 1.5x
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Resuscitation work: Specific Skills
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R01 due 5/31/23
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Meet HolobabyTM

https://media.giphy.com/media/9xKwUeB
AJNwBWHrtIt/giphy.gif

https://media.giphy.com/media/9xKwUeBAJNwBWHrtIt/giphy.gif
https://media.giphy.com/media/9xKwUeBAJNwBWHrtIt/giphy.gif


• Randomized non-inferiority cluster trial

- 8 hospitals: 4 -> High Fidelity

4-> HolobabyTM

- Measure NRP Adherence as the primary outcome

- Measure teamwork and communication as secondary 
outcome

• Aim 2 uses implementation science to insure consistency
between sites and to develop tool box for broader future
applications
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High Fidelity vs HolobabyTM
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Maine Medical Center

NICU
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MMC

MGH

Mid-
Coast

SMHC

Pen-
Bay

MercyMiles

CMMC

Franklin NLEMMC

UVM

Dartmouth

Elliot
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Thank you and questions??
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Our Next Webinar

The NCTRC Webinar Series

Occurs 3rd Thursday of every month.

Telehealth Topic: Social Determinants of Health and Value-Based Pay
Hosting TRC: California Telehealth Resource Center (CTRC) 
Date: April 20, 2023
Times: 11 AM – 12 PM (PT)

*Please check the NCTRC website for more information on the upcoming webinar. 
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Please Complete Our Survey

Please participate in this brief perception survey 
(will also open after webinar):

https://www.surveymonkey.com/r/XK7R72F

Your opinion of this webinar is valuable to us.
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