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OBJECTIVES: (1) To describe electronic communication
between global surgeons and trainees in a low-middle
income country (LMIC) and to gauge appeal of the What-
SApp platform

(2) To introduce a novel intensive ear reconstruction
teaching module for surgical capacity building using sim-
ulation in a LMIC.

DESIGN: Prospective cohort study.
SETTING: University-based medical center in Haiti.

PARTICIPANTS: Eleven otolaryngology trainees and fac-
ulty in Haiti.

RESULTS: Three months prior to on-site arrival, a What-
SApp Messenger group was created for information-
sharing and distribution of teaching materials. A surgical
curriculum was created to incorporate didactics, carti-
lage framework simulation, and live surgery. During the
intensive on-site week, WhatsApp was used to distribute
materials and to recap learning points from each case,
with pre- and postoperative surgical photographs circu-
lated. Postmodule written, oral, and practical testing
was conducted on the final day, and a postmodule sur-
vey was administered a month later. Post-tests scores
were significantly improved from pretests scores. Initial
scores on the written, oral, and practical tests averaged
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24.6%. Postmodule scores averaged 86.9% (p < 0.001).
Participants rated the use of WhatsApp to be highly
important to their learning and requested further use of
mobile health technology.

CONCLUSIONS: WhatsApp Messenger technology com-
plemented a reconstructive surgery education module in
a LMIC. WhatsApp provides opportunities for premodule
patient screening, real-time discussion, and postmodule
review. Its usage was well-received by Haitian otolaryn-
gology trainees and faculty. Our results suggest that the
combination of didactic teaching, simulated surgery, and
live surgery resulted in successful transfer of both skills
and knowledge. (J Surg Ed 76:762—770. Published by
Elsevier Inc. on behalf of Association of Program Direc-
tors in Surgery.)
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INTRODUCTION

The demand for surgical services across the world is
increasing, and global surgeons have been tasked with
meeting this need with sustainable, locally based capac-
ity building that leverages technology.' The Lancet Com-
mission on Global Surgery’s Global Surgery 2030
reports that investing in surgical services in low-middle
income countries (LMICs) is affordable, saves lives, and
promotes economic growth.' Currently, a mere 6% of all
surgical cases that occur worldwide take place in LMICs,
where one third of the world’s population lives." Sub-
specialty surgical care refers to the performance of
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highly specialized procedures that may require advanced
technical skills and surgical training, such as ear recon-
struction. Although some referral hospitals in LMICs
may have the resources to provide dedicated surgical
care for specific, unusual conditions, the highly devel-
oped skillset required for efficient care delivery estab-
lishes an additional barrier to care. Thus, conditions
requiring surgical expertise have often been managed by
vertically integrated, single-procedure programs in
LMICs.” These traditional programs, often supported by
international funding and surgical missions, are in the
midst of a transition to programs that emphasize sustain-
ability, capacity building, and local healthcare worker
education. Therefore, an education module focusing on
ear reconstruction offers not only a large source of
potential disability-adjusted life years, but also a means
for advancing global surgical training.’

Academic Otolaryngology programs are partnering more
frequently with institutions in LMICs to develop collabora-
tive training programs and research partnerships, which
can enrich education and promote the exchange of exper-
tise."” Efforts to grow the global surgical workforce are
increasingly leveraging technology to find innovative meth-
ods to enhance international collaboration and augment
surgeon training. Surgical simulation and electronic com-
munication, recording, and documentation have become
integral parts of United States-based resident education; we
propose that these tools might also help optimize teaching
of surgical procedures in LMICs. Herein, we describe a
novel intensive facial plastic and reconstructive surgery
education module that incorporates didactics, surgical sim-
ulation, and live operative training supported by What-
sApp. WhatsApp Messenger is a free, encrypted mobile
phone application which allows voice and video calls as
well as text messaging, and sharing of images, media, and
documents.

METHODS

A Haitian Otolaryngology program was identified with
an interest in academic partnership and a need for facial
plastic and reconstructive surgery capacity building. A
surgical accompaniment agreement was made. This was
performed as an educational program and as such did
not require Institutional Review Board approval. Con-
sent to share patient photos was performed in the native
language of each participant by the Haitian team mem-
bers prior to uploading to WhatsApp.

Four surgeons with expertise in ear reconstruction con-
ducted a longitudinal training module. A rigorous lecture
and carving workshop series was developed to cover the
basic principles of ear reconstruction for acquired deformi-
ties and appropriately challenging testing materials were

constructed. Three months prior to the in-country educa-
tion module, a WhatsApp group was created for informa-
tion-sharing between course participants. Premodule
testing was carried out remotely over a digital platform
(Skype; Luxembourg City, Luxembourg) and then a course
syllabus and initial educational material were delivered by
WhatsApp. Patients with auricular deformities were given
the opportunity to participate in the program and, after
consent, their images were shared with experts in auricu-
lar reconstruction via the encrypted WhatsApp platform.
Patients were then selected for surgery based on the educa-
tional potential of each case.

The in-country educational module consisted of a week-
long program focused on ear reconstruction, both for trau-
matic and congenital etiologies (Table 1). Each day was
divided between short lectures, practical simulation work-
shops, and operative exposure. The didactics included a
review of relevant anatomy, ear analysis, and surgical man-
agement. Lectures were delivered in both English and
French. In the simulation workshops, residents planned,
carved, and assembled an auricular framework from a syn-
thetic rib (Figs. 1-2). While in-country, the group What-
sApp discussion thread recapped daily key learning points,
and images were circulated from carving workshops and
operative cases (Figs. 3-5). Pre- and postmodule testing
consisted of written, oral, and practical examinations of
ear reconstruction. Two versions of the written and oral
questions were generated and randomly assigned to the
residents. The oral examinations consisted of oral board-
style case scenarios. A standardized grading system was
used for all testing.

A month after the conclusion of the in-country pro-
gram, residents completed an anonymous survey in
which they were asked to complete survey rating ques-
tions on a scale of 1 (low) to 5 (high) regarding What-
SApp, individual lectures, and simulation sessions, as
well as free text feedback on the course as a whole.

Pre- and postmodule testing data were analyzed using
paired and unpaired ¢ testing, under the hypothesis that
the educational module would improve testing perfor-
mance.

RESULTS

Participants included 8 Haitian trainees in the midst of
their residency education. These 8 residents participated
in pre- and postmodule testing. Additional participants
included 1 surgeon who had finished residency but not
yet taken a full-time position as well as 2 other Haitian
faculty members, including the Otolaryngology depart-
ment head and an associate department head.

The WhatsApp Messenger thread was in use for 3
months prior to in-country arrival and ongoing discussion
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TABLE 1. Module Schedule

Premodule Creation of WhatsApp Group
Remote Screening of Patients
Testing

Day 1 Testing
Lectures

Workshop

Video

Operating Room

WhatsApp Daily Recap
Day 2 Lectures

Workshop

Video

Operating Room

WhatsApp Daily Recap
Day 3 Lectures

Workshop
Video

Operating Room
WhatsApp Daily Recap

Day 4 Testing
Lecture
Postmodule Surve

Follow-Up on WhatsApp

Premodule Written Exam

Premodule Oral Exam

Premodule Practical Exam

“Anatomy of the Ear”

“Initial Management of Auricular Trauma”
Keynote: “Partial Ear Reconstruction”
Auricular Framework Fabrication

Basic Ear Reconstruction

Two Cases

“Microtia”

“Temporoparietal Fascial Flap”

“Auricular Reconstruction After Cancer”

Keynote: “Applications of the Temporoparietal Fascial Flap”
Soﬁ Tissue Suturing Techniques

Temporoparietal Fascial Flap

Two Cases

“Principles of Auricular Reconstruction”

“Rib Harvest”

“Management of the Recalcitrant Auricular Keloid”
Keynote: “Local Flaps for Auricular Reconstruction”
Auricular Framework Fabrication

Total Ear Reconstruction

Conchal Cartilage Harvest

Two Cases

Postmodule Written Exam

Postmodule Oral Exam

Postmodule Practical Exam

Keynote: “Introduction to Clinical Research”

has continued for months after the module’s end. The
WhatsApp group discussion contains a written and picto-
rial record of the course, including the confidential screen-
ing of patients, the recap of the week of didactics and

surgical cases, as well as follow-up questions and discus-
sion. More than 14 potential patients were screened via
WhatsApp to yvield the 6 most appropriate surgical candi-
dates for this module. Over 130 photographs and videos

FIGURE 1. Drs. Hadlock and Cheney oversee an auricular reconstruction carving workshop.
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FIGURE 3. Partial auricular reconstruction. Case courtesy of J.R. Dusseldorp.

were exchanged, as well as over 8000 words of conversa-
tion. The majority of this conversation involved patient
screening, preparation, and communication regarding
materials and resources, and teaching (Fig. 6). While partic-
ipants introduced themselves and responded to questions,
there was minimal casual conversation and the conversa-
tion remained professional.

All participating residents completed premodule test-
ing and all but one completed postmodule testing. Aver-
age initial scores on the written, oral, and practical tests
were 30.4%, 25.0%, and 18.6%, respectively, yielding a
composite average of 24.6% (standard deviation 7.8;
Table 2). Average postmodule scores on the written,

oral, and practical tests were 87.5%, 86.7%, and 86.7%,
respectively, yielding a composite average of 86.9%
(standard deviation 7.5). Written, oral, and practical
post-tests were significantly better than the pretests
(p < 0.001). Training with synthetic cartilage frame-
works had a significant impact on the students’ ability to
carve an ear framework (p < 0.001).

Seven of the 8 residents completed the 41 questions’
postmodule survey. Thirteen of the questions were
related to WhatsApp (Table 3). The remaining 28 ques-
tions comprised numeric feedback specific to individual
teaching and workshop sessions as well as free text feed-
back.
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FIGURE 4. Subtotal auricular reconstruction. Case courtesy of J.R. Dusseldorp.

FIGURE 5. Partial auricular reconstruction. Case courtesy of J.R. Dusseldorp.

DISCUSSION

An intensive facial plastic surgery education module
covering ear reconstruction was successfully piloted in
Haiti. Despite the current shift in global surgery toward
sustainability and capacity building for local sur-
geonsf’S quantitative data establishing the effective-
ness of global surgical teaching has been lacking. Pre-
and postcourse testing demonstrated the education

module’s efficacy in transferring knowledge and opera-
tive skills related to ear reconstruction. Through a com-
bined approach using lectures, simulation workshops,
and participation in live surgery, scores improved sig-
nificantly across written, oral, and practical testing.
Based on prior global surgery experiences, we believe
WhatsApp greatly improves the continuity and rigor of
the education module. Surgical simulation with the sup-
port of WhatsApp demonstrates a tangible way to
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BREAKDOWN OF WHATSAPP DISCUSSION THREAD

Farewell/Appreciation
10%

Teaching
19%

Photo/Video Sharing
12%

Administration
8%

Introductions
13%

Patient Screening
19%

FIGURE 6. Breakdown of WhatsApp discussion thread.

incorporate technology into a global surgery education
module.

Surgical simulation has gained increasing popularity in
the US medical curriculum. Through deliberate practice,
simulation improves clinical knowledge, procedural
skills, teamwork, and communication with longer lasting
results compared with traditional clinical education.®®
Workshops involved procedural simulation of carving
auricular cartilage from synthetic rib, which was

previously piloted by our group in conjunction with a
teaching module in Ecuador.® In a resource-limited envi-
ronment, this simulation allowed novice surgeons to
quickly gain practice and understanding of the surgical
techniques without ease of access to cadavers. The simu-
lation used in our study allowed all residents to
efficiently practice surgical procedures under the
instruction of visiting surgeons. The skills learned in
these workshops were subsequently actualized in the

TABLE 2. Pre- and Postmodule Testing Scores

Premodule Postmodule
Average (%) [SD] Average (%) [SD] p Value
Ear reconstruction
Written 30.4[22.7] 87.5[11.2] 0.002
Oral 25.0[8.0] 86.7 [14.1] <0.001
Practical 18.6[18.64] 86.7[10.3] <0.001
Total Average 24.6[7.8] 86.9[7.5] <0.001
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TABLE 3. Postmodule VWhatsApp Survey Results

On a Scale From 1 (Low) to 5 (High), Please Rate Your Agreement With the Following

Average (1-5)

Statements:

1. I enjoyed learning new information through WhatsApp. 4.9
2. WhatsApp is an effective learning tool for me. 4.3
3. Ifound it easier to stay engaged in the WhatsApp discussion than a typical classroom conversation. 3.1
4. | felt comfortable asking questions to the group on the WhatsApp thread. 3.4
5. During the program, | felt like my instructors were readily available to answer questions through WhatsApp. 4.1
6. | continue to reference the WhatsApp conversation to review concepts | learned during this program. 3.9
7. 1find that the information stored on WhatsApp is easy to utilize. 4.7
8. | am comfortable with the level of security/encryption provided by WhatsApp. 4.3
9. I would like to continue to use WhatsApp to stay connected to the people/instructors who | met during this 5.0

program.

10. I would like to use WhatsApp in the future to learn new material. 4.6
11. It was beneficial to scrub on selected cases that were designed to teach certain points. 4.9
12. The lecture material related well to the OR cases. 4.7
13. Lecture material, WhatsApp discussions and OR cases prepared me well for the testing material. 4.3

operating room, further cementing the concepts taught.
Surgical simulation offers a promising adjunct to lectures
and more traditional models of teaching in LMICs for sur-
gical capacity building, and could even incorporate vir-
tual reality, robotics, telemedicine, and gaming in the
future. Surgical simulation provides a natural companion
to mobile health (mHealth) technology.9

From electronic medical records to communication
platforms, medical care is increasingly reliant on informa-
tion systems and technology. While mHealth was initially
described by Robert Istepanian to refer to the use of
mobile communications and network technologies for
healthcare,'” Siegal et al. have labeled a mHealth evolu-
tion that incorporates smartphone capabilities to serve
increasingly complicated medical and health-related
needs.'"'” Mobile communication can provide an effi-
cient means of exchanging medical data among patients,
caregivers, patients’ support groups, and others involved
in healthcare.""'” Many platforms have mHealth mobile
communication abilities, such as Instagram, Facebook,
and Twitter in addition to WhatsApp. Facebook groups
can be closed to allow a modicum of privacy. However,
Instagram, Facebook, and Twitter are inherently social
media platforms,'”'> and none provides healthcare work-
ers with the same degree of privacy as WhatsApp since
the introduction of end-to-end encryption in 2016."*"°
When not used carefully, all mHealth systems can violate
patient confidentiality; however, in a review of 17 papers
using WhatsApp in global health, Mars and Scott find that
the benefits outweighed the risks.'> They noted that
many global surgery papers did not mention patient confi-
dentiality or the consent process, which we have deliber-
ately sought to remedy."”

WhatsApp relies on advanced end-to-end encryption
and strong security measures to protect transmitted
information. Although Health Insurance Portability and

Accountability Act rules do not apply outside of the
United States, we believe that all patients deserve safe
and private communication. Health Insurance Portability
and Accountability Act compliance relates to how the
users use the software in addition to the software itself.
In our study, photos were de-identified and no patient
identifiers were transmitted. Security controls were
installed on smartphones to authenticate users, which is
required by our home institution. We used all confidenti-
ality measures available to us via WhatsApp.

WhatsApp has recently been described in the mHealth
literature for a wide range of applications including com-
munication,'(’ palliative care,'” for the classification of
plain radiographs and computed tomography scans of
tibial plateau fractures,'® emergency surgical team evalu-
ation,'” and as a contact method among the staff of a
plastic and reconstructive surgery team.”’ Our study
describes the use of WhatsApp between healthcare pro-
viders in the United States and healthcare providers in
another country for collaborative global health learning
and education. WhatsApp was also used to remotely
screen surgical candidates, helping to save time and
resources from the module’s outset.

Over the course of many months, the WhatsApp dis-
cussion thread formed an electronic record of this educa-
tion module in Haiti. From pretrip planning, testing, and
patient screening; to capturing the events of each day of
module delivery; to postmodule recap, revision, and fol-
low-up, WhatsApp provided continuity and communica-
tion. The WhatsApp thread continues to be revisited by
participants as they reflect on cases and surgical methods.
Recently, follow-up photographs of the operative patients
have been circulated to help plan staged procedures.

Participants rated the use of WhatsApp as highly
important to their education in the postmodule survey.
The resident feedback was exceedingly positive, and the
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postmodule survey allowed for both quantitative and
qualitative feedback. All residents rated the statement “I
enjoyed learning new information through WhatsApp”
as a4 or a 5. Six of the residents rated “I continue to ref-
erence the WhatsApp conversation to review concepts I
learned during this program” as a 3 or above. All resi-
dents found the information stored on WhatsApp to be
easy to utilize, and all would like to continue to use
WhatsApp to stay connected to the module instructors
and participants. Free text feedback was overwhelm-
ingly positive. One resident noted “I found most of the
lectures easy to understand but some were really full
and at the end I personally felt like I missed a few impor-
tant things. I also wish I could get the slides to review
them at home. Some links to videos or articles could
be added to WhatsApp from time to time.” Much of the
free text feedback requested more educational time,
more discussion, and more resources.

The institutional partnership between our program and
a program in a LMIC helped to enrich training of residents
and promote technology-driven learning. The success of
the program was not only demonstrated by significant mul-
timodal test score improvements, but perhaps more impor-
tantly, by the fact that all residents were interested in
participating in future teaching modules. Students in
LMICs crave exposure to knowledge, competencies, and
technology; this program provides a structured model
through which much needed surgical capacity building in
LMICs could be generated to illustrate a quantitative evalua-
tion of both knowledge and skill acquisition.

This module-based organization can be expanded to
other subject areas across head and neck surgery; some
additional modules have already been implemented by our
department in other countries,” and other modules are in
development. Additional mHealth technology, such as
video-recording the lectures, simulation sessions, and/or
surgeries may prove beneficial to global clinicians who
wish to incorporate this surgical module into their prac-
tice, although mHealth technologies must take into
account patient privacy and confidentiality." ">

This education module was limited as the group size
was small and no control group existed. We believe that
WhatsApp contributed to knowledge acquisition,
although this is our first time using WhatsApp with a
global education module. While participants were
assessed at the end of the module, we did not test reten-
tion of surgical knowledge and module material beyond
our week-long module. In the future, extended recall
can be measured to assess long-term knowledge gain.
Validation of the testing delivered is also needed. Revisit-
ing the same sites at future dates will lead to a better
understanding of current and retained skill sets. While
the long-term benefit of this type of program is yet to be
determined, this model of training may prove to be a

useful tool in addressing surgical capacity via WhatsApp,
surgical simulation, and module-based education.

CONCLUSIONS

A facial plastic and reconstructive surgery education mod-
ule combining didactics, surgical simulation, and perfor-
mance of live surgery was implemented in a LMIC.
Additionally, the use of the encrypted WhatsApp platform
provided continuity and communication. The success of
the education module was demonstrated by significant
multimodal test score improvements. All residents were
eager to continue to learn via education modules, What-
sApp, and mHealth technologies. This module lays out a
structured, easily implemented program to generate surgi-
cal capacity building in a LMIC and provides a quantitative
evaluation of both knowledge and skill acquisition. The ear
reconstruction module used in this encounter as well as
new, unique surgical modules can be transferred to other
LMICs. While further long-term educational studies are war-
ranted, local surgeons report significant benefit, and this
ear reconstruction module provides a means of addressing
the need for surgical capacity building worldwide.
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