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ABSTRACT 

BACKGROUND:  Geographical isolation limits contin-
uous point-of-care ultrasound (PoCUS) education for 
healthcare providers in rural Kenya. This study evaluates 
the use of the Project ECHO (Extension for Community 
Healthcare Outcomes) videoconference platform to con-
nect health care providers in rural Kenya with PoCUS 
trainers at Brown University.

METHODS: Twelve PoCUS trainees from 11 clinics were 
included in the study. Every week, trainees participated 
in a 2-hour Tele-ECHO session via Zoom. Attendance 
was logged onto iECHO. A Qualtrics survey was used to 
collect participant feedback.

RESULTS:  Trainees faced difficulty with computer-based 
Wi-Fi connection and mostly used smartphone-based In-
ternet. Whatsapp messaging was preferable to email for 
Tele-ECHO notifications. Work obligations kept some 
trainees from participating. The majority of participating 
trainees felt that the didactic material was relevant to 
their practice.

CONCLUSION: Telementoring through Project ECHO 
was found to be an acceptable adjunct to PoCUS training 
for rural trainees. Internet access was primarily smart-
phone-based.

KEYWORDS:  ultrasound, Tele-ECHO, training,  
rural, Kenya   

BACKGROUND

The use of point-of-care ultrasound (PoCUS) benefits patient 
screening, accuracy of diagnosis and management for a wide 
range of indications in low- and middle-income countries 
(LMICs).1,2 Several studies examining patient outcomes in 
low- resource settings revealed ultrasound findings made 
significant contributions to treatment plans in medical, 
surgical and obstetric care specialties.2,3,4 Evidence of the 
advantages of PoCUS as well as improvements in cost and 
ease of use has contributed to growing interest in applica-
tions for ultrasound services in LMICs. However, challenges 
in training and poor access to ultrasound machines persist 
around the world. In a survey of health care professionals in 

LMICs in 2015, providers identified lack of training, insuffi-
cient access to equipment and inadequate maintenance as 
the most significant barriers to ultrasound use.5 Additional 
issues include the lack of robust frameworks for image 
review and feedback largely due to poor infrastructure and 
limited Internet connectivity. 

Different telemedicine and teleradiology platforms have 
been employed to bridge the gap between providers in 
remote areas and specialists at teaching institutions.6 Inter-
national telehealth services reveal significant improvements 
to quality of patient care, patient diagnosis, and cost.7,8 

 While telemedicine programs provide direct patient care, 
telementoring services train health care providers who can 
then provide these services locally with the benefit of build-
ing local capacity. Education-oriented telementoring pro-
grams contribute to improved access to specialty care. For 
example, telementoring programs were shown to be a feasi-
ble and effective option for training health care providers in 
low-resource settings in Guatemala.9  

For ultrasound instruction specifically, several studies 
have demonstrated that remote training programs offer 
a viable option.10,11,12 Telementoring services that expand 
ultrasound training have been shown to improve provider 
knowledge and specificity of differential diagnoses.8 A pilot 
study revealed beginner ultrasound users were able to iden-
tify an ejection fraction after telementoring training through 
Google Glass technology.13 Telementoring is a useful sup-
plement to PoCUS training programs in resource poor areas 
because it enables specialists to provide remote support, 
education and feedback to their trainees. It also allows for 
continued training without requiring trainees to leave their 
already under-resourced facilities for extended training in an 
academic center.

In 2013, a point-of-care ultrasound (PoCUS) training pro-
gram was developed to train rural Kenyan providers on point 
of care ultrasound applications, including the Extended 
Focused Assessment with Sonography for Trauma (E-FAST), 
thoracic ultrasound, basic ECHOcardiography and focused 
obstetric ultrasonography.14 This program was coupled with 
ultrasound machine donation. Based on feedback from train-
ees, the main barriers that impede routine use of PoCUS 
include lack of guidance while scanning at their facilities, 
lack of frequent feedback on their scans and limited interac-
tion with trainers outside of the scheduled sessions 3 times 
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a year.15 Therefore, the goal of this pilot study was to explore 
the utility and acceptability of Project ECHO as a telemen- 
toring platform to connect PoCUS trainees in rural Kenya 
with trainers from Brown University for the purpose of  
continued education and feedback.

PROJECT ECHO

Project ECHO (Extension for Community Healthcare Out-
comes) is a telementoring platform developed with the 
primary aim of providing continuous medical education, 
guided practice and capacity building by connecting special-
ists to health care providers working in remote low resource 
areas.16 It is distinct from telemedicine in that the focus is 
not on virtual patient care, but on developing local experts 
who can then provide high quality care at their own institu-
tions. The platform uses a ‘Hub” and ‘Spoke’ model whereby 
specialists or experts at the Hub and community-based 
health care providers at several spoke sites schedule regu-
lar Tele-ECHO clinics through video conferencing. Providers 
present patient cases and ask questions about best practices. 
Experts provide advice and mentorship, supplemented with 
didactics and demonstration of skills and modeling. Project 
ECHO has inbuilt tools that allow for program evaluation at 
every stage of implementation, making it particularly well 
suited for this project.

METHODS

We assessed the utility and acceptability of the Tele-ECHO 
clinic sessions among POCUS trainees in rural Kenya. 
Twelve trainees from 11 clinics (Figure 1) were included in 
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the study. Trainees were medical officers (medical school 
graduates who have also finished 1 year of internship), 
clinical officers (graduates from a 3-year clinical medicine 
diploma program), nurses, and radiographers. These trainees 
were among a cohort that had received prior PoCUS training, 
and had a donated ultrasound machine for use at their health 
care facility. The study participants received funds to pur-
chase 3G-network access through their smartphones.  Train-
ing sessions took place once a week from June 22 through 
August 18, 2018. Every week, participants received a link to 
log on for a 2-hour Tele-ECHO session via Zoom. (Figure 2)  
Topics covered included: E-FAST for trauma, establishing 
intra-uterine pregnancy, diagnosing ectopic pregnancy, 2nd 
and 3rd trimester dating, establishing presentation, placen-
tal location, and fetal heart rate. Attendance was logged 
onto iECHO (an in-built tracking feature within the project  
ECHO platform).  

A Qualtrics survey was sent to participants via Whatsapp 
on July 31, 2018 after 6 weeks of training sessions to collect 
participant feedback. The survey included 7 multiple-choice 
questions regarding their perception of the training sessions, 
with the option to fill in additional comments. Participants 
were asked about quality of the teaching sessions, Inter-
net quality, relevance of training content, and barriers to 
participation. 

RESULTS

Of the 12 trainees, 50% participated in the survey includ-
ing 2 clinical officers, 2 radiographers, 1 medical officer and 
1 nurse. The majority of participants in the survey felt the 
didactic material was valuable and well presented. Among 

Figure 2. Tele-ECHO Clinic session.Figure 1. Clinic locations in Kenya.
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participants in the survey, 83% selected they Strongly agree 
the material was relevant to their practice. All participants 
selected Agree or Strongly agree that the cases were relevant 
and 83% selected they Strongly agree the material was clear 
and well presented. When asked if the sessions increased 
their confidence in ultrasound scanning, 66% replied 
Strongly agree or Agree. Participants primary concerns were 
related to their ability to participate in the Tele-ECHO ses-
sions. Three participants endorsed poor Internet connection, 
and 66% reported their work schedule prevented them from 
attending the entire session at times.  

As most trainees experienced technical difficulties access-
ing the Internet through their work computers, smart-
phone-based Internet access was found to be superior. All 
our trainees had their own smartphones, but they required 
financial support to purchase Internet bundles that would 
allow them to participate in 2-hour Tele-ECHO sessions 
every week. Zoom was selected as the videoconference plat-
form as it performs well in low bandwidth settings. Whatsapp 
messaging was preferable to email for the purpose of send-
ing Tele-ECHO notifications and for scheduling sessions.

DISCUSSION

The results of the Qualtrics survey suggest telementoring 
through Project ECHO is an acceptable adjunct to prior 
PoCUS training for rural health care providers. Our trainees 
were willing to participate, and felt the material presented 
was not only relevant to their practice but also helped them 
improve their confidence in ultrasound scanning. These find-
ings are consistent with various studies that have examined 
the feasibility and efficacy of Tele-ECHO training programs 
in health care. A study on a Tele-ECHO training program 
in India regarding oral cancer screening and smoking cessa-
tion revealed significant knowledge gain among health care 
providers.17 Telementoring programs in different locations 
across the United States also revealed enhanced specialty 
knowledge and ability to care for patients.18,19

These studies support our findings that telementoring is 
a feasible option to improve specialty knowledge among 
local providers. However, a study through the University of 
Washington Medicine Telehealth network showed no im- 
provement in primary care providers’ knowledge in treating 
chronic pain.20 

Further research is therefore needed to assess the efficacy 
of telementoring among our trainees. 

The second key finding from this study is that the tech-
nology required for telementoring in rural Kenya is avail-
able, but financially prohibitive. Internet access is primarily 
achieved through smartphone use that most health care pro-
viders already own due to increasing smartphone presence 
in African countries. However, Internet connection through 
the smartphone is costly in Kenya, ranging from $10 to $100 
per person per month. Therefore, we had to provide funding 

for trainees to purchase Internet bundles for their phones. 
As a result, trainees were able to download the Zoom video-
conferencing mobile application and to participate in 2-hour 
Tele-ECHO sessions. The trainees also had the option to cre-
ate a hot spot using the Internet services purchased form 
their cell phone network.

The third key finding was that trainees struggled to attend 
the Tele-ECHO sessions due to competing clinical obliga-
tions. This is an expected finding given the low number of 
health care workers in rural Kenya. Our trainees work long 
hours to take care of their patients, and continued medical 
education is difficult to prioritize in these settings.

This study’s primary limitations include small study size 
and low response rate to the survey. However, our expe-
riences from this small pilot study and the responses we 
received gave us useful insight into the key feasibility ques-
tion: “Can Tele-ECHO work as an adjunct to PoCUS training 
in rural Kenya?” Our findings indicate that it can work if 
Internet access is subsidized and if health care facilities can 
provide protected time for trainees to participate.

CONCLUSION

This feasibility study found that telementoring is an accept-
able adjunct to established PoCUS training programs in 
rural Kenya. Participants found the content to be relevant 
and helpful to their practice. Videoconferencing via Zoom 
is feasible using smartphones. However, Internet access 
through these phones can be cost prohibitive, and future 
telementoring programs should keep this in mind. Health 
care facilities should be encouraged to release trainees from 
clinical duties so they can participate in telementoring ses-
sions. Future research is recommended to examine specific 
areas of knowledge gain to continue to improve training  
programs for participants.  

References
1. Becker D, et al. The Use of Portable Ultrasound Devices in Low- 

and Middle-income Countries: A Systematic Review of the Lit-
erature. Trop Med Int Health. 2016; 21(3): 294-311.

2. Sippel S, et al. Review Article: Use of Ultrasound in the Devel-
oping World. Int J Emerg Med. 2011; 4: 72. 

3. Shah S, et al. Impact of the Introduction of Ultrasound Services 
in a Limited Resource Setting: Rural Rwanda. 2008. BMC Int 
Health Hum Rights. 2009; 9: 4.

4. Groen R, et al. Review: Indications for Ultrasound Use in Low- 
and Middle- income Countries. Trop Med Int Health. 2011; 
16(12): 1525-35.

5. Shah S, et al. Perceived Barriers in the Use of Ultrasound in De-
veloping Countries. Crit Ultrasound J. 2015; 7: 11. 

6. Swanson J, et al. Web-Based Quality Assurance Process Drives 
Improvements in Obstetric Ultrasound in 5 Low- and Middle-In-
come Countries. Glob Health Sci and Pract. 2016; 4(4):675-83.

7. Qaddoumi I, et al. Impact of Telemedicine on Pediatric Neu-
ro-oncology in a Developing Country: The Jordanian-Canadian 
Experience. Pediatr Blood Cancer. 2006; 48(1): 39-43.

GLOBAL HEALTH

30S E P T E M B E R  2 0 1 9   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  S E P T E M B E R  I S S U E  W E B P A G E  |  R I M S

http://www.rimed.org/rimedicaljournal-2019-09.asp


8. Bagayoko C, et al. Medical and Economic Benefits of Telehealth 
in Low- and Middle-Income Countries: Results of a Study in 
Four District Hospitals in Mali. BMC Health Serv Res. 2014; 
14(1): S9.

9. McConnell K, et al. Telehealth to Expand Community Health 
Nurse Education in Rural Guatemala: A Pilot Feasibility and 
Acceptability Evaluation. Front Public Health. 2017; 5: 60.

10. Smith A, et al. Remote Mentoring of Point-of-Care Ultrasound 
Skills to Inexperienced Operators Using Multiple Telemedicine 
Platforms: Is a Cell Phone Good Enough? J Ultrasound Med. 
2018; 37(11): 2517-2525.

11. Poland S, et al. Telepresent Focused Assessment With Sonogra-
phy for Trauma Examination Training Versus Traditional Train-
ing for Medical Students: A Simulation-Based Pilot Study. J Ul-
trasound Med. 2018; 37(8):1985-1992.

12. Winn S, et al. Remote, Synchronous, Hands-On Ultrasound Ed-
ucation. Telemed J E Health. 2015; 21(7): 593-97.

13. Russell PM, et al. First ‘Glass’ Education: Telementored Car-
diac Ultrasonography Using Google Glass–A Pilot Study. Acad 
Emerg Med. 2014; 21 (11): 1297-99.

14. Bell G, et al. A Pilot Training Program for Point-of-Care Ultra-
sound in Kenya. Afr J Emerg Med. 2016; 6(3): 132-37.

15. Wanjiku G, et al. Assessing a point of care ultrasound train-
ing program for rural health care practitioners in Kenya. BMC 
Health Serv Res. 2018; 18(1):607.

16. Arora S, et al. Project ECHO (Project Extension for Community 
Healthcare Outcomes): A National and Global Model for Con-
tinuing Professional Development. J Contin Educ Health Prof. 
2016; 36 Suppl 1: S48-9.

17. Nethan ST, et al. Project ECHO: a Potential Best-Practice Tool 
for Training Healthcare Providers in Oral Cancer Screening and 
Tobacco Cessation. J Cancer Educ. 2019; Epub ahead of print. 

18. Gleason LJ, et al. An innovative model using telementoring 
to provide geriatrics education for nurses and social workers 
at skilled nursing facilities. Geriatr Nurs. 2019; Epub ahead of 
print. 

19. Wood BR, et al. Project ECHO: telementoring to educate and 
support prescribing of HIV pre-exposure prophylaxis by commu-
nity medical providers. Sex Health. 2018; 15(6): 601-605. 

20. Eaton LH, et al. Telementoring for improving primary care pro-
vider knowledge and competence in managing chronic pain: 
A randomized controlled trial. J Telemed Telecare. 2018; Epub 
ahead of print. 

Acknowledgment
We would like to thank Warren Alpert Medical School of Brown 
University for the Summer Assistantship grant offered to Lindsay 
Dreizler for this study. We also thank the ECHO Institute at the 
University of New Mexico for providing training, free access to 
Zoom, iECHO and technical support. 

Authors
Lindsay Dreizler, MD’21, The Warren Alpert Medical School of 

Brown University.   

Grace W. Wanjiku, MD, MPH, Assistant Professor of Emergency 
Medicine, Section of Global Emergency Medicine, The Warren 
Alpert Medical School of Brown University.   

Correspondence
Grace W. Wanjiku, MD, MPH
The Warren Alpert Medical School of Brown University
55 Claverick Street, Suite 101 
Providence RI 02903
grace.wanjiku@brownphysicians.org

GLOBAL HEALTH

31S E P T E M B E R  2 0 1 9   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  S E P T E M B E R  I S S U E  W E B P A G E  |  R I M S

mailto:Grace.wanjiku%40brownphysicians.org?subject=
http://www.rimed.org/rimedicaljournal-2019-09.asp

	COVER
	CONTENTS–Features
	CONTENTS–News, People/Places
	CONTENTS–Contributions
	COMMENTARY-McLeod, Feller
	COMMENTARY-Friedman
	COMMENTARY-Wohler
	WE ARE READ EVERYWHERE
	GLOBAL HEALTH-Levine, Hayward
	GLOBAL HEALTH-Zero
	GLOBAL HEALTH-Kulkarni
	GLOBAL HEALTH-Hayward
	GLOBAL HEALTH-Dreizler
	GLOBAL HEALTH-Garbern
	GLOBAL HEALTH-Gainey
	GLOBAL HEALTH-Moretti
	GLOBAL HEALTH-Nama
	GLOBAL HEALTH-Szkwarko
	CONTRIBUTION-Yu
	CONTRIBUTION-Mermel
	HEALTH–Oh
	HEALTH-Vital Statistics
	RIMS NEWS
	NEWS
	PEOPLE/PLACES
	_GoBack

