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a b s t r a c t 

The COVID-19 pandemic has led to global disruptions in emergency medicine (EM) teaching and training and 
highlighted the need to strengthen virtual learning platforms. This disruption coincides with essential efforts to 
scale up training of the emergency healthcare workforce, particularly in low-resource settings where the specialty 
is not well developed. Thus, there is growing interest in strengthening virtual platforms that can be used to 
support emergency medicine educational initiatives globally. These platforms must be robust, context specific and 
sustainable in low-resource environments. This report describes the implementation of Project ECHO (Extension 
for Community Healthcare Outcomes), a telementoring platform originally designed to extend specialist support 
to health care workers in rural and underserved areas in New Mexico. This platform has now been implemented 
successfully across the globe. We describe the challenges and benefits of the Project ECHO model to support a 
Point-of-Care Ultrasound (POCUS) training program for health care providers in Kenya who do not have specialty 
training in emergency medicine. Our experience using this platform suggests it is amenable to capacity building 
for non-specialist emergency care providers in low-resource settings, but key challenges to implementation exist. 
These include unreliable and costly internet access and lack of institutional buy-in. 

B

 

c  

g  

t  

s  

w  

v  

t  

s
 

m  

p  

t  

m  

r  

g  

a  

t  

m  

m  

c
 

i  

t  

c  

n  

h  

t  

a

P

r

 

S  

a  

i  

l  

p
 

h
R
2
B

ackground 

The COVID-19 pandemic has placed significant strain on health-
are systems and disrupted medical education. Simultaneously, there is
rowing attention to the looming crisis of health care workforce limita-
ions in low-resource settings. The WHO predicts that the world will be
hort of 12.9 million healthcare workers by 2035, and these shortages
ill be felt more acutely in Sub-Saharan Africa [1] . In this environment,
irtual education has gained increased prominence and proved essential
o supporting medical education, building the healthcare workforce and
upporting equitable health systems [2] . 

The global flow of ideas and knowledge is crucial to the develop-
ent of a skilled healthcare workforce [3] . Even prior to the COVID-19
andemic, virtual training programs created opportunities to democra-
ize knowledge, particularly in low-resource settings. Within emergency
edicine, virtual education and training has become more prevalent in

ecent years [ 4 , 5 ]. Evidence from the African region shows that emer-
ency healthcare professionals are increasingly looking online for free
nd open access medical education (FOAM) resources to augment their
raining and support patient care [6] . Internationally, the growing de-
and for online, structured emergency medicine content to support re-
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ote learning has become even more pressing in the setting of signifi-
ant travel restrictions during the pandemic [7] . 

In this push for virtual learning, telementoring stands out as a modal-
ty for structured, equitable and collaborative learning within institu-
ions, regions and across borders. It is also an effective tool for health-
are worker capacity building. Telementoring seeks to build a commu-
ity in which specialists can successfully guide and support primary
ealthcare workers in remote and underserved areas [8] . This remote
raining and support leads to improvements in quality of patient care,
ccuracy of patient diagnosis, and reduction in medical costs [9–12] . 

roject ECHO: A telementoring platform for multidirectional education and 

emote collaboration 

Project ECHO was developed at the University of New Mexico Health
ciences Center with the goal of expanding specialist Hepatitis C man-
gement into underserved regions within the state [13] . This model was
nvented to address the needs of primary health care providers with
imited specialist training who were working in rural clinics treating
atients with Hepatitis C. 

The Project ECHO model is distinct from telemedicine, which is de-
cribed as “the use of medical information from one site to another via
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Fig. 1. Project ECHO model of care. Source: ECHO Institute 
UNM. 
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o  
lectronic communications to improve a patient’s clinical health status ”
14] . Telemedicine allows a healthcare provider to connect directly to
 patient through different modalities such as video calls, video confer-
ncing, secure telephone calls, emails, web portals and mobile health
pplications (m-health) [15] . Telemedicine can further be divided into
ynchronous interactions which occur in real time, versus asynchronous
nteraction where data is obtained, transmitted and stored for later re-
iew. Telementoring on the other hand involves the use of telecommu-
ication technology to enable a mentor/expert to provide remote guid-
nce to a trainee. Telementoring has been used successfully in different
ettings, including on-time specialist guidance to a trainee performing a
urgical procedure [16] . Teleultrasound is an example of a synchronous
elementoring interaction where an expert provides real time guidance
o a trainee [17] . 

Project ECHO telementoring is distinct in that it brings together a
roup of experts to support teams of healthcare workers in underserved
ural or isolated regions. The model works through regularly planned
ideoconferences known as Tele-ECHO clinics, where primary health-
are providers or trainees present patient cases using a standardized
ase format, and specialists at academic health centres provide feed-
ack about best practices. This flipped classroom model allows the pri-
ary providers to discuss cases that are relevant to their daily work and

eceive guidance on best practices and evidence-based care. Thus, the
roviders from isolated and underserved healthcare facilities can care
or patients at their medical clinics without the need for referrals that
ould previously take months to complete. 

The Project ECHO platform uses a ‘Hub ” and ‘Spoke’ model where
xperts/ trainers at a central Hub location connect with health care
roviders at multiple spoke sites through regular Tele-ECHO video con-
erencing sessions ( Fig. 1 ). The platform also incorporates a manage-
ent tool called iECHO that allows program managers to organize and

ollect data on trainee participation. 
Since its inception, Project ECHO has expanded to create hundreds

f training programs in a variety of fields in the U.S. and around the
orld [18–20] . Recent applications include training teams of frontline
ealthcare workers from 55 countries on patient care principles e.g. in-
ection prevention and control, patient screening and triage during the
OVID-19 pandemic [21] . Other uses include overcoming barriers to
eriatric post-acute and long term care due to COVID-19 [22] . Project
CHO stands out as a virtual training model since it makes use of struc-
ured, regularly scheduled sessions (Tele-ECHO clinics), and emphasizes
he use of a set curriculum that is developed and updated based on

rainee needs. t  

353 
ationale for the use of Project ECHO model for POCUS training in rural 

enya 

There is a growing recognition for the value of POCUS use in acute
nd critical care practice in low-resource settings. Many aspects of
OCUS such as portability and increasing affordability make it uniquely
uited to low-resource settings. The WHO essential package of emer-
ency care now includes availability of POCUS as an important tool to
e made available in LMIC emergency centres [23] . Thus the demand
or POCUS education has increased, both within emergency medicine
raining programs and for non-specialist health care workers providing
mergency care. 

In 2013, we developed a POCUS training program for healthcare
orkers in rural areas and small towns in Kenya [24] . The training
as focused on the Extended Focused Assessment with Sonography in
rauma (E-FAST) and focused obstetrics. Trainees were medical offi-
ers (graduates from medical school who have completed 1-year in-
ernship), clinical officers (mid-level providers with a 3-year diploma in
linical practice), nurses and radiographers without specific training in
mergency medicine. Trainees received a pre-course multimedia manual
nd pre-course testing prior to presenting for hands-on training. After
he training, they received an ultrasound machine to continue POCUS
ractice at their facilities. Follow-up re-evaluation and re-training was
cheduled 3-4 months afterwards, and the process was repeated until
he trainee was deemed competent. There were 3 core POCUS trainers
n this program who worked with a rotating group of visiting specialists
uring hands-on training sessions. Through this program, approximately
50 primary health care providers from 60 health facilities across the
ountry were trained. 

However, we found that trainees required closer supervision and
ngoing guidance outside of the regularly scheduled facility visits 3-4
onths post-training. These circumstances led us to consider a telemen-

oring platform while working to increase our pool of trainers. Since
ur trainees were located in different facilities across the country, it
as necessary to consider a platform that brought together multiple ge-
graphically isolated teams in a single learning environment. This led
ur team to trial project ECHO. 

evelopment process 

The first step involved selecting a local organization that was focused
n the development of emergency medicine in Kenya and that had a na-
ional reach. We chose to work with Emergency Medicine Kenya Foun-
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Fig. 2. Tele-ECHO clinic participant locations. 
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ation (EMKF), a non-governmental organization that was formed in
015 and that has been actively promoting emergency medicine through
ducation, research, and advocacy. Second, the POCUS training group
nderwent Project ECHO training at the ECHO institute in New Mexico.
his training consisted of 2 parts: A 90-minute introduction via video-
onference and a 3-day on-site training. Upon successful completion of
he training, EMKF was signed on as a project ECHO collaborating part-
er. 

mplementation phase 

In 2018, we undertook a 16-week pilot study to investigate the fea-
ibility of Project ECHO as a telementoring model. Fourteen trainees
3 doctors, 3 clinical officers, 4 nurses and 4 radiographers) from 11
ealthcare facilities ( Fig. 2 ) who had recently received hands-on training
n E-FAST and focused obstetrics were chosen to participate. The study
articipants received funds to purchase 3G-network access from their
obile phone service provider, and to download zoom onto their smart-
hones. Every 2 weeks, study participants received a link via WhatsApp
o log-on for a 2-hour Tele-ECHO session on Zoom ( Fig. 3 ). The curricu-
um for the 16 weeks was based on topics covered during the POCUS
raining program, and is outlined on Table 1 . The telementoring sessions
ere structured to primarily focus on discussing the cases submitted by

he trainees, followed by a didactic on the topic outlined on the curricu-
um. The cases that trainees submitted for discussion are also outlined
n Table 1 . At the end of the pilot, a qualtrics survey was used to collect
articipant feedback. The link to the survey was sent to the participants
ia WhatsApp. 

utcomes 

The RE-AIM framework (Reach, Effectiveness, Adoption Implemen-
ation and Maintenance) was used to evaluate the feasibility of Project
CHO telementoring in this pilot study [25] . These outcomes are based
354 
n the qualtrics survey that was sent to the trainees, and also based on
bservations and adaptations made during the implementation of the
tudy. 

each 

When approached, all 14 POCUS trainees were willing to participate
n the telementoring study. In addition, all the trainees had smartphones
hich are the primary mode of Internet access in Kenya. Smartphone
enetration continues to accelerate in Sub-Saharan Africa, and with it,
ccess to 3G and 4G broadband networks through mobile phone oper-
tors [26] . Thus, all the trainees, including those in the very remote
linics, had the ability to connect to zoom on their phone. However,
he strength of the internet connection varied, and up to 50% of the
rainees reported that at times their connection was poor and would
rop off during telementoring sessions. Additional challenges included
he phone powering off due to lack of electricity. 

ffectiveness 

The majority of the trainees (83%) felt that the material presented
o them was relevant for their practice, and 100% felt that the cases
ere clear and well presented. When asked if the sessions increased their

onfidence in ultrasound scanning, 40% replied Strongly agree , and 40
 replied Agree . 

doption 

In assessing adoption, we considered the setting in which the trainees
ork, the nature of their work environment and how that impacted the
bility to participate in POCUS telementoring. The significant challeng-
ng factor here was competing clinical obligations. Up to 67% of the
rainees reported that work obligations kept them from participating in
he sessions. It was difficult to find a day and time when all the trainees
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Fig. 3. Kenya rural POCUS Tele-ECHO clinic 
on zoom. 

Table 1 

Tele-ECHO curriculum 

Date Topic Cases 

Week 1 Introduction to point-of-care ultrasound None 
Week 3 E-FAST / Trauma ultrasound -Motor vehicle accident victim with splenic rupture 

-Blunt trauma following assault 
Week 5 First trimester ultrasound: Establishing an 

Intra-Uterine Pregnancy (IUP) 
-Normal early pregnancy 
-Ectopic pregnancy 

Week 7 First trimester dating -Use of crown-lump length for dating 
Week 9 First trimester pain and bleeding -Spontaenous abortion 

-Heterotropic pregnancy 
Week 11 Second trimester dating -Multiple pregnancy 
Week 13 Establishing Fetal Heart Rate (FHR) -Placental abruption and low FHR after motor vehicle accident 
Week 15 Establishing fetal presentation and placental 

location. 
-Placenta Previa 

Week 17 Review, Q &A 
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ere available, and they settled on Fridays from 5pm to 7pm. This time
lot proved difficult since trainees had to rush to complete clinic activi-
ies, commute to their homes and care for their families. 

mplementation 

When the pilot study started, trainees attempted to use their hospital
r personal computers to log onto zoom. In addition, weekly notifica-
ions were initially sent to their emails. This approach did not work and
he option preferred by the trainees was to use their smartphones for
nternet access and the WhatsApp messaging application for weekly no-
ifications. However, internet access through the smartphone is expen-
ive and financially prohibitive. Therefore, we had to provide financial
upport to offset this cost (10 USD per trainee per month to enable par-
icipation in 2-hour video conferences twice a month). 

aintenance 

Maintenance was not evaluated on this pilot study. However, the out-
omes so far indicate that telementoring through Project ECHO provided
esired ongoing education and would be feasible if key infrastructural
nd institutional barriers are addressed ahead of implementation. 
355 
iscussion 

Our experiences using Project ECHO telementoring to support
OCUS training in rural Kenya is an instructive case study on the oppor-
unities and challenges in the use of virtual platforms to support collab-
rative emergency medical education in low-resource settings . The goal
f Project ECHO is to create learning networks and foster a community
f learners who share evidence and best practices to improve patient
are. This platform is amenable to emergency medicine training due to
ts structured nature, the ability to utilize a case-based curriculum dur-
ng regularly scheduled sessions, and built-in tools to evaluate trainee
utcomes concurrent with implementation. 

However, significant challenges still exist in the effort to create sus-
ainable virtual emergency medicine training platforms in rural Kenya
nd other similar low-resource environments. A 2018 review of the bar-
iers to virtual medical education cited poor infrastructure and lack of
nstitutional plans for implementation [27] . Our experiences highlight
hat while internet quality and access is improving, many places still
ace significant issues with bandwidth and reliability. Most people in
enya access the Internet through their phones, which can be expensive
nd create barriers to widespread integration. 

Institutional buy-in is important when it comes to investing in Inter-
et connectivity and releasing health-care workers at scheduled times to
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articipate in online instruction. To support trainee buy-in, telementor-
ng modules can be packaged to provide Continuing Medical Education
CME) points in order to stimulate and reward participation [28] . Im-
ortantly there needs to be a thorough evaluation of institutional and
ndividual readiness to participate in such a program. This would en-
ure that the institution is prepared to make the investments to support
elementoring infrastructure and that trainees are willing to participate
nd engage in the program. 

Telementoring via project ECHO is well suited for emergency
edicine training programs that already have dedicated time for medi-

al education. This is different from our pilot, where trainees from rural
acilities did not have scheduled educational sessions. POCUS training
s a key milestone in post-graduate emergency medicine training. Many
OCUS training models involve a “boot camp ” style introduction with
ands-on supervised scanning, followed by routine follow-up training,
mage review for quality assurance and feedback. The follow-up pro-
ess can be challenging in low-resource settings with few POCUS ed-
cators. Under these circumstances, virtual ultrasound instruction has
hown promising potential to improve provider knowledge and patient
utcomes [29–31] . Since EM trainees have protected time for educa-
ion, it is feasible to hold regular image review and case discussions via
ideoconference. POCUS trainers from large academic centres can cre-
te a “Hub ” that allows them to hold virtual image review and teach
earners in multiple “spoke sites ” locally or internationally. They can
lso evaluate trainee outcomes by performing remote image review and
roviding online pre and post tests. However, this still requires stable
nternet and the ability to de-identify, store and forward ultrasound im-
ges and clips for review during the telementoring session. 

This study is limited in that it is a very small pilot study carried out
n rural areas in a low-resource country. Thus, our results may not be
eneralizable across different low-resource settings due to variations in
elecommunications infrastructure. However, since our trainees were lo-
ated in different facilities across the country, our outcomes are a better
ndicator of the challenges involved in creating a telementoring network
s opposed to studies involving one or two facilities. Telecommunica-
ions continue to improve and ultrasound technology is simultaneously
volving to include smart-phone connected devices that simplify the
rocess of image transmission for remote review. Some of the newer ul-
rasound devices also have in-built teleultrasound capability. This will
acilitate future implementation of larger scale POCUS telementoring
rograms that include robust image review and feedback mechanisms. 

onclusion 

Structured virtual education has significant potential to boost emer-
ency care education, especially during the disruptions imposed by the
OVID-19 pandemic. The Project ECHO platform is well suited to ex-
end specialist knowledge into underserved areas, and to build a com-
unity of practice among specialist and non-specialist emergency care
roviders. Our experiences using the Project ECHO telementoring plat-
orm for POCUS education in rural Kenya demonstrated its potential, but
ignificant challenges still exist. There is a need for investment into inter-
et access, and the provision of protected time for healthcare providers
o participate in scheduled tele-ECHO clinics. There is also a need for
urther research into telementoring platforms in low-resource settings
o find out which ones work best and why, and what the cost implica-
ions are. This will continue to further the goal of sustainably engaging
mergency care learners in a structured, context specific virtual training
nvironment. 

issemination of results 

This commentary aims to present our experiences with the Project
CHO telementoring platform within the context of emergency medicine
ducation in the African region. We present the opportunities and chal-
356 
enges of its use, and tools to guide educators in the region who may
ish to implement it. 
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