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Little Rhody Goes Global
ADAM C. LEVINE, MD, MPH 

ALISON S. HAYWARD, MD, MPH 

GUEST EDITORS

Rhode Island may be small in size, but it continues to have 
a major impact on the health of people around the world. In 
this special Global Health issue of the Rhode Island Medical  
Journal (RIMJ), we present nine articles on innovative re- 
search, training, and advocacy projects led by Rhode Island 
physicians and students that span five continents.

In the spirit of “think globally, act locally,” ODETTE 

ZERO, et al. describe the ongoing work of the Brown Human 
Rights Asylum Clinic to provide pro bono medical affidavits 
for asylum seekers in Rhode Island, supporting their claims 
of torture or violence in their home countries. 

Africa
A series of articles focus on projects in sub-Saharan Africa. 
AMITA KULKARNI, et al. describe a unique collaboration 
between Women and Infants Hospital at Brown University 
and Kibagabaga Hospital in Rwanda to improve management 
of obstetric fistula, a common and debilitating diagnosis for 
tens of thousands of women who lack access to emergency 
obstetric care. ALISON HAYWARD, et al. report on a survey 
conducted by Brown faculty in collaboration with the local 
Uganda Village Project in rural eastern Uganda to deter-
mine the unmet need for modern contraception. LINDSAY  

DREIZLER, et al. report the preliminary results of Project 
ECHO, a novel tele-mentoring program training health care 
providers in rural Kenya in point-of-care ultrasound tech-
niques. And STEPHANIE C. GARBERN, et al. describe efforts 
to build emergency care research capacity at Rwanda’s main 
government referral hospital.

Asia
In South Asia, MONIQUE GAINEY, et al. report on novel 
research conducted by Brown faculty with local colleagues 
at the International Centre for Diarrhoeal Disease Research, 
Bangladesh, on the development of new mobile health deci-
sion support tools for managing dehydration from cholera 
and other severe diarrheal diseases. 

Latin America
In Latin America,  KATELYN MORETTI, et al. describe the 
rollout of the World Health Organization’s Basic Emergency 
Care training in rural Colombia, as well as their new projects 
related to the care of recently arriving Venezuelan refugees 
and  Colombian citizens internally displaced by decades of 
conflict. And NEESHA NAMA, et al. report on a bilateral,  
trainee-driven medical exchange program between Rhode 
Island Hospital and Hospital Regional Universitario José 
María Cabral y Báez in the Dominican Republic. 

Global
Members of the Brown faculty are also fighting multi-drug 
resistant TB all around the globe. The article by DARIA  

SZKWARKO, et al. relates the details of efforts to confront 
the threat in Peru, Kenya, and Ukraine. These physicians are 
working on efforts to improve case detection rates and re- 
duce drug resistance through broadened access to diagnostics  
and treatment.

The articles included in this Global Health special issue 
present just a few of the multitude of ongoing collabora-
tions between Rhode Island physicians and colleagues based 
around the world to improve the care of some of the world’s 
most vulnerable populations. Little Rhody certainly has 
much to be proud of on the global stage.

Guest Editors
Adam C. Levine, MD, MPH, FACEP 
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Director, Division of Global Emergency Medicine,  
The Warren Alpert Medical School of Brown University.   

Alison S. Hayward, MD, MPH 
Assistant Professor, Divisions of Education and Global Health, 
Department of Emergency Medicine, The Warren Alpert 
Medical School of Brown University.   

Correspondence
adam_levine@brown.edu
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Addressing Global Human Rights Violations in Rhode Island:  
The Brown Human Rights Asylum Clinic
ODETTE ZERO, BA, MD-ScM ‘22; MARGA KEMPNER, BA, MD ‘22; SARAH HSU, BA, MD-ScM ‘22; HEBA HALEEM, BA, MD ‘22; 

ELIZABETH TOLL, MD; ELIZABETH TOBIN-TYLER, JD, MA

ABSTRACT 
The Brown Human Rights Asylum Clinic (BHRAC) is a 
medical student-led organization affiliated with Physi-
cians for Human Rights that collaborates with medical 
and mental health clinicians, lawyers, and community 
organizations to provide pro bono medical affidavits to 
undocumented individuals seeking legal status in the 
United States. Affidavits can document and corrobo-
rate the physical and psychological evidence of trauma 
alleged by asylum seekers, leading to better legal out-
comes. This article describes our innovative program, 
partnerships, and workflow, as well as demographics and 
statistics from our past seven years of operation. Since 
its founding in 2013, BHRAC has conducted 55 medical 
evaluations, the majority involving Spanish-speaking fe-
male-identifying individuals from Guatemala, El Salva-
dor, and the Dominican Republic. Thirteen individuals 
have been granted legal status, one individual was denied 
status, and the rest of the cases are pending. BHRAC has 
experienced a marked increase in affidavit requests. This 
paper serves as a call to action for medical professionals 
to become involved in this work.

KEYWORDS:  asylum, human rights, immigration,  
medical affidavits   

INTRODUCTION

In 2017, 68.5 million people globally were forcibly displaced 
from their homes by violence, conflict, and persecution, 
with the United States (U.S.) receiving 331,700 asylum 
applications from 168 countries.1 Although the number of 
asylum seekers arriving in the U.S. has risen since 2013, 
paths toward legal resettlement have diminished as applica-
tion approval rates have dropped.2 Asylum seekers are those 
who have left their country of habitual residence because 
of a “well-founded fear of persecution on account of race, 
religion, nationality, membership in a particular social 
group, or political opinion.”3 In the U.S., granting of asylum 
authorizes an individual to live and work in the country, 
sponsor immediate family members for asylum, apply for a 
green card after one year, and eventually apply for citizen-
ship.3 Alternative forms of relief exist for victims of human  
trafficking, domestic violence, and other crimes.

GLOBAL HEALTH

Physicians for Human Rights (PHR) coordinates a network  
of clinicians and medical student-run clinics to provide 
pro bono medical affidavits supporting asylum seekers’ 
claims of torture or violence in their home countries. Clini-
cian-evaluators play a critical role in establishing the appli-
cant’s credibility by conducting examinations to document 
and corroborate the physical and psychological evidence of 
trauma alleged by asylum seekers. While the average U.S. 
asylum approval rate was 37.5% in the early 2000s, it rose to 
89% when professional evaluations accompanied the cases.4 
For these reasons, immigration attorneys value medical affi-
davits, often encouraging clients to spend money on this 
service. In many cases, however, undocumented immigrant 
clients do not have the means to pay for an evaluation, and 
their case may suffer for it.

Twenty-two non-governmental organizations, academic 
hospitals, and medical schools across the country, including 
the Brown Human Rights Asylum Clinic (BHRAC), train cli-
nicians to conduct medical evaluations and write affidavits. 
Student-run clinics offer the advantage of shifting the bur-
den of time, correspondence, and affidavit drafting to medi-
cal students, freeing clinicians to perform evaluations more 
frequently.5 Asylum medicine offers a space for interdisci-
plinary collaboration and partnership, experiential learning 
between clinicians and medical students, and the opportu-
nity for international and local impact at the intersection of 
global health and human rights.

HISTORY OF BHRAC 

BHRAC was created in 2013 by five Warren Alpert Medical 
School (AMS) students in partnership with PHR to respond 
to the growing number of undocumented immigrants in 
Rhode Island and southern Massachusetts who were seeking 
asylum in the U.S. due to experiences or threats of persecu-
tion, torture, and violence in their home countries. BHRAC 
has since conducted an annual PHR training for evaluators 
and medical students to learn how to perform evaluations 
and write affidavits for asylum seekers. Currently, 42 health 
professionals and 87 medical students have been trained to 
conduct this work.

In the first years of operation, BHRAC received asylum 
cases exclusively from PHR. Attorneys from all over the 
U.S. submit applications to PHR, which processes them 
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and forwards affidavit requests to medical school-affiliated  
asylum clinics. An increasing number of dedicated Rhode 
Island clinicians and AMS medical students has allowed 
BHRAC to increase its capacity to accept cases from local 
community partners such as Sojourner House, a domestic 
and sexual violence prevention organization; the Roger Wil-
liams University Law School Immigration Clinic, a pro bono 
legal clinic for immigrants who need assistance obtaining 
lawful permanent residence; Clínica Esperanza, a free clinic 
for uninsured adults living in RI; the Alliance to Mobilize 
Our Resistance (AMOR), an alliance of several community 
organizations dedicated to providing community support to 
victims of hate crimes and state-sponsored violence, and local 
immigration law offices. In response to local need, BHRAC 
now provides affidavits to undocumented individuals seeking  
legal status through other avenues besides asylum.

BHRAC WORKFLOW

After receiving a client referral from PHR or a local partner, 
BHRAC assigns the case to one of four Case Coordinators 
(CC) at AMS, who then communicate with Rhode Island’s 
network of 42 PHR-trained clinicians, including attending 
and resident physicians from Internal Medicine, Family 
Medicine, Emergency Medicine, Psychiatry, Medicine-Pedi-
atrics, Nephrology, Triple Board (Pediatrics, Child and Adult 
Psychiatry) and mental health professionals such as licensed 
social workers and psychologists. Clinicians who are able to 
collaborate on the case respond with their availability. CCs 
contact specific evaluators if, for example, the client has a 
gender preference for the evaluator or is younger than age 18.

Case description example
Client is a 32-year-old Guatemalan woman seeking a psy-
chological evaluation for her asylum case. Female evaluator 
preferred. The client speaks Spanish, is not in detention, and 
is not requesting oral testimony at this time. The client is 
from an indigenous group and fears returning to her home 
country. She is a survivor of childhood sexual abuse and as 
an adult, was a victim of physical abuse and repeated death 
threats by her partner. She continues to suffer from insomnia, 
nightmares, and severe anxiety in daily interactions. The  
attorney is requesting a completed affidavit in two months. 

The CC provides the evaluator’s availability to the legal 
team, who then communicates with the client and secures 
a non-family member interpreter, if needed. Once the cli-
nician, legal team, and client confirm a date and time, the 
CC emails the pool of 75 PHR-trained medical students to 
identify two scribes who will attend the evaluation and help 
write the medical affidavit.

The CC communicates with designated staff at Clínica 
Esperanza or Sojourner House to schedule a private room for 
the evaluation, with an examination table if needed. Then, 
the CC emails all parties with a description of the case, the 

date, time, and location of the evaluation, and resources 
for conducting the evaluation and writing the medical or 
psychological affidavit. If available, the evaluator reviews 
medical health records, previous statements, and other  
documents provided by the legal team.

Prior to the evaluation, the evaluator reviews confidenti-
ality, informed consent, and the purpose of the evaluation 
with the client, as well as addresses the sensitive nature of 
the information to be gathered. Often, evaluators start with 
questions about the client’s demographic information, fam-
ily, childhood, medical, and social history. After these intro-
ductory questions, the evaluator reviews why the client 
came to the U.S. and assesses any trauma sustained before 
or after migration that would influence the client’s ability to 
return to their home country. The evaluator then performs an 
extensive psychological evaluation, which includes a mental 
status exam and standard mental health screens (e.g. PHQ-9, 
GAD-7, PCL-C, PHQ-15). In addition, a physical exam may also 
be performed to document any evidence of torture or abuse.

The recorded trauma history should be as precise and 
detailed as possible in order to assess consistency with 
physical and mental symptoms. Some clients, however, 
may not be able to provide complete or detailed accounts 
due to emotional distress, language barriers, and memory 
problems related to physical or mental trauma.6,7 In order 
to minimize re-traumatization, clinicians strive to conduct 
the evaluation in an empathetic, trauma-informed manner 
while maintaining objectivity. Evaluations typically last 
two to four hours. Medical care is not offered during or after 
the evaluation, as the evaluator’s role is to gather the client’s 
evidence for future legal proceedings. Evaluators can, how-
ever, include recommendations about the need for further 
medical or psychological care in the final affidavit. BHRAC 
has also created a community resource guide and case nav-
igation program to aid clients in need of follow-up services.

In keeping with the Istanbul Protocol, the international 
guidelines for investigating and documenting torture 
adopted by the United Nations in 1999, the affidavit docu-
ments evidence of torture or abuse, provides expert opinion 
on the degree to which clinical findings corroborate allega-
tions of abuse, and informs adjudicators on the behavioral, 
physical, and psychological sequelae of trauma through clin-
ical observations and diagnostic tests.8 After the evaluation, 
the medical students write the narrative portion of the affi-
davit and send a draft to the evaluator to complete. The eval-
uator then sends a signed copy of the completed affidavit 
to the legal team before the requested deadline. Evaluators 
may be asked to testify in person or by telephone or video- 
conferencing at future judicial hearings. 

BHRAC recognizes that clinicians and medical students 
exposed to difficult narratives of trauma and violence are 
at greater risk of vicarious trauma from the emotional bur-
dens of listening and responding to these stories.9 Through 
debriefing opportunities, case discussions, and community 
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events, BHRAC hopes to create a space for 
“vicarious resilience” thereby building insight, 
empathy, and strength among medical students 
and clinicians to continue this important work.5

BHRAC CLIENT DEMOGRAPHICS 

As of May 2019, BHRAC has completed 55 total 
medical evaluations: 26 in the preceding year, 
with 13 new cases currently in progress. Of the 
past 55 evaluations, 49 evaluations were con-
ducted in Spanish, 4 in English, and one evalu-
ation each in Arabic and Cantonese. The client 
base was 69.6% female and 30.4% male. Clients 
have ranged from 13 to 80 years in age, with the 
average age being 30.7 years. Clients’ primary 
reasons for seeking asylum include domestic 
violence (60%, n=33), gang violence (27%; n=15), 
ethnic discrimination (4%; n=2), and other (9%, 
n=5) (Figure 2).

DISCUSSION

The impact and reach of our program has grown 
each year. The majority of our clients are seek-
ing asylum, but since partnering with Sojourner 
House, Clínica Esperanza, AMOR, and Roger 
Williams University Immigration Clinic, we 
have also conducted evaluations for non-asylum 
applications.

Most of our clients are Spanish-speakers, over 
half of whom are female-identifying and hail 
from Guatemala, El Salvador, and the Domin-
ican Republic (Figure 1). This is different from 
the national average, where the leading nation-
ality for asylum applications is Venezuelan. 
While Guatemalan applicants make up 61% of 
BRAC’s client base, the national application rate 
for Guatemalan applicants is only 9%.10 

It is of note that more than half of our case 
results are still pending, reflecting the slow na- 
ture of immigration legal proceedings (Figure 3).  
In the U.S., as of July 2018, there were over 700,000 
pending immigration cases and the wait time on 
average for an immigration hearing was over 2 
years. Patience is essential to asylum work, and 
slow turnaround can be discouraging to evalua-
tors and students. However, the first 12 BHRAC 
clients were all granted asylum. Of all the cases 
with a court decision, only 1 BHRAC case has ever 
been denied asylum. Compared to the national 
asylum acceptance rate of between 28–46% per 
year between 2009 and 2018, this provides tes-
tament to the importance of our clinic’s work.10 

GLOBAL HEALTH

Figure 1. Client Country of Origin (N=55)

Figure 2. Reasons for Seeking Asylum

Figure 3. Outcome of Cases (N=55)
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A current challenge is the number of evaluation requests 
received. While we have a large network of evaluators, a 
smaller pool ends up conducting the bulk of cases. Many 
evaluators have busy clinical schedules and can only take 
on one or two cases per year. Others do not feel comfortable 
conducting evaluations on their own and request to shadow 
an experienced evaluator; however, coordinating two differ-
ent clinician schedules can be difficult. To improve engage-
ment with our network, we have expanded communication 
efforts via email, community events, and trainings, increased 
transparency on our impact results and workflow, and are 
building resources and a mentorship system for new evalu-
ators. Another challenge is coordinating between multiple 
parties to organize the evaluation, a time-intensive task that 
requires rapid problem solving and consistent monitoring of 
email by busy medical students and clinicians. Every spring, 
BHRAC leadership is transferred to rising second-year med-
ical students. Strain is placed on the outgoing board during 
transition periods to maintain clinic operations while train-
ing the next board. The current board has made efforts to 
solidify and document institutional knowledge to minimize 
transitional issues. 

CONCLUSION

Since 2013, The Brown Human Rights Asylum Clinic 
(BHRAC), a medical student-led organization affiliated with 
Physicians for Human Rights, has collaborated with RI med-
ical and mental health clinicians, lawyers, social service 
organizations, and immigrant communities to provide pro 
bono medical affidavits for undocumented individuals seek-
ing legal status in the U.S. Affidavits can document and cor-
roborate the physical and psychological evidence of trauma 
alleged by asylum seekers, leading to better legal outcomes. 
The clinic also offers a unique opportunity for medical stu-
dents to learn by observing culturally competent and trau-
ma-informed clinicians conduct skilled evaluations, while 
offering clinicians and students a setting to practice global 
health and human rights work in RI.

Our local work takes on the critical global health impera-
tive to address the human rights violations around the world 
that spur migration to communities like RI. We hope this 
paper will serve as a call to action for interested medical 
and mental health clinicians to join our clinic as evaluators, 
mentors, and human rights advocates. To learn more and par-
ticipate in our annual Physician for Human Rights training,  
email Brown.asylum.clinic@gmail.com.
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Obstetric Fistula Repair in Sub-Saharan Africa:  
Partnering to Create Sustainable Impact for Patients and Trainees 
AMITA KULKARNI, MD; ANNETTA MADSEN, MD; SARAH ANDIMAN, MD; ARLENE NISHIMWE, MD; B. STAR HAMPTON, MD

ABSTRACT 
Obstetric fistula, an abnormal connection between a 
woman’s genital tract and urinary tract or rectum, can be 
physically and psychosocially debilitating. We describe 
a sustainable obstetric fistula surgical trip model that 
includes providers from Women and Infants Hospital at 
Brown University. These surgical trips provide pre-oper-
ative, surgical, and post-operative care to patients with 
fistulae at Kibagabaga Hospital in Kigali, Rwanda. 
   To ensure patients are prepared for the recovery process 
after fistula surgery, the team created a post-operative 
education curriculum that includes illustrative visual 
aids and teaching guides translated into Kinyarwanda, fo-
cusing on topics including urinary catheter care, wound 
care, and pain management. Through this program, the 
team is committed to restoring women’s dignity through 
fistula repair as well as providing a model for delivery 
of sustainable surgical care in low-resource settings.  
Involvement of trainees into a global health team like 
this can benefit both the trainee and the patients served.

KEYWORDS: global health, obstetric fistula,  
women’s health   

BACKGROUND

Obstetric fistula, an abnormal connection between a 
woman’s genital tract and urinary tract or rectum, affects 
between 50,000 to 100,000 women worldwide each year.1 
The most common cause of obstetric fistula globally is pro-
tracted, obstructed labor which can often be prevented, in 
part by timely access to obstetric services. Women experi-
encing obstructed labor may labor for multiple days, caus-
ing tissue necrosis due to fetal head compression within the 
pelvis, and a subsequent vesicovaginal fistula (connection 
between the bladder and vagina) or rectovaginal fistula (con-
nection between the rectum and vagina). Women who suffer 
from obstetric fistula experience constant incontinence of 
urine, feces, or both, that causes physical complications as 
well as social isolation, including rejection from their hus-
bands, families, and communities at large. Acknowledging 
this devastating yet preventable condition, the World Health 
Organization (WHO) has prioritized the prevention and man-
agement of obstetric fistula in its Sustainable Development 

Goals as a means of improving global maternal health. The 
surgical repair of a vesicovaginal or rectovaginal fistula can 
alter the course of a woman’s life; however, the lack of train-
ing of local physicians and inadequate resources for evalua-
tion and repair are some of the many reasons the majority 
of these women are unable to be treated for their condition.  

SUMMARY OF IOWD FISTULA SURGERY  
PROGRAM HISTORY AND ACCOMPLISHMENTS

Benefits of global health experiences for trainees are well-rec-
ognized. Global health experiences broaden medical knowl-
edge, foster an improvement in diagnostic, examination and 
procedural skills, and develop a deeper appreciation for pub-
lic health issues, professionalism, and cultural sensitivity. 
In addition, trainees who have global health experiences are 
more likely to practice medicine among underserved and 
multicultural populations, and/or work internationally in 
the future.2 Recognizing this, the Division of Urogynecol-
ogy and Reconstructive Pelvic Surgery within the Depart-
ment of Obstetrics and Gynecology at Women and Infants 
Hospital has sponsored Dr. B. Star Hampton, Professor of 
Obstetrics and Gynecology at the Warren Alpert Medical 
School of Brown University, and a Fellow in Female Pelvic 
Medicine and Reconstructive Surgery (FPMRS) to travel to 
Sub-Saharan Africa as part of an obstetric fistula repair team 
organized by the International Organization for Women and 
Development (IOWD) since 2008.3 As part of their training, 
the FPMRS fellows have a unique opportunity to take part 
in the evaluation and management of complicated surgical 
patients, giving them insight into the care of obstetric fis-
tula as well as global health efforts. The Division of Uro-
gynecology at Women and Infants is one of the few FPMRS 
Fellowships in the nation to sponsor a fellow on a yearly 
basis. The design and curriculum of this program has served 
as a national model. Many graduated FPMRS fellows now 
include global health work in their careers, attributing this 
experience as life-changing. Dr. Hampton has extended the 
opportunity to be part of this surgical team to medical stu-
dents at Alpert Medical School and Obstetrics and Gynecol-
ogy residents at Women and Infants who have demonstrated 
a unique interest in obstetric fistula and global health, 
as well as a level of maturity and cultural competency to  
integrate into a challenging work environment. 
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Initially Dr. Hampton traveled with IOWD to Niger, but 
since 2010, the organization has moved their team to Kibaga-
baga Hospital in Kigali, Rwanda. Dr. Hampton serves as the 
team leader and lead surgeon for an annual two-week surgi-
cal mission, one of three per year organized by IOWD. During 
this mission, an average of over 150 women are triaged, many 
of whom have traveled hours to days for help, and usually 
more than 50 women undergo fistula repair surgery.  Over 
the last eight years in Rwanda, the program has evaluated 
approximately 3,500 patients and operated on close to 1,200 
women suffering from fistulae. The team works directly 
with Rwandan care providers, and educates these providers 
on evaluation and treatment of obstetric fistula, as well as 
post-operative care, with an aim to be a sustainable program. 

POST-OPERATIVE PATIENT EDUCATION

Ensuring that patients understand the care they receive is at 
the core of “patient-centered care,” but in practice, it is not 
always easy. Here in the United States, challenges related 
to patient education including providers’ lack of time, vary-
ing levels of health literacy among patients, and cultural 
barriers are common. During their global health experience 
with IOWD at Kibagabaga Hospital, trainees on the surgi-
cal team have the unique opportunity of having ample time 
to spend with patients, many of whom have traveled hours 
to seek care for their fistulae and stay on hospital grounds 
for two to four weeks after surgery. It is essential, however,  
for team members to be cognizant of cultural differences 
between foreign care providers and Rwandan patients, as well  
as patients’ limited formal education and health literacy. 

The idea for a post-operative educational curriculum for 
the obstetric fistula patients at Kibaga-
baga Hospital came about after a need 
was expressed by multiple stakeholders:  
Dr. Hampton and the team of visiting 
surgeons who had been performing fis-
tula repair surgeries for over five years 
at the hospital, Rwandan care providers, 
and most importantly the patients. Pre-
vious literature has noted the limited 
understanding among patients under-
going fistula repair about the surgery 
itself and the subsequent post-operative 
healing.4 In addition to the expected 
post-operative risks associated with 
any surgery, fistula repair surgeries are 
often time-intensive and complex. They 
require prolonged post-operative blad-
der drainage with an indwelling Foley 
catheter for one to two weeks, some-
times longer, in order for the tissue to 
remain tension-free and heal. Recover-
ing from surgery with a urinary catheter 

is inconvenient and uncomfortable at baseline. This can be 
further challenging for women in a low-resource setting like 
Rwanda. For the patients who presented for fistula surgery 
to Kibagabaga Hospital, many of them lived hours or days 
away and had limited access to qualified health care provid-
ers if surgical or catheter complications arose. Additionally, 
many had not openly shared their plan for surgery with their 
husbands and families so felt a sense of pressure to return 
back to their homes quickly to resume their responsibilities 
and also were concerned about how to avoid sexual inter-
course without disclosing their condition. To address these 
potential complications, patients had accommodations on 
the hospital grounds in order to recover following surgery 
and allow the Fistula team to follow them post-operatively.

Dr. Hampton and trainees that traveled with her to 
Rwanda in February 2017 (AK, AM) undertook the task of 
creating a formalized curriculum to standardize, and make 
accessible to patients, information regarding post-operative 
expectations. The curriculum focused on common issues 
patients would experience post-operatively including uri-
nary catheter care, wound care, pain management, and wor-
risome signs or symptoms that warranted prompt medical 
attention. Aware that a majority of our patient population 
was illiterate, large visual aids provided the basis for the 
patient education modules with supplemental teaching 
guides translated into Kinyarwanda to aid the Rwandan  
providers in group and individual discussions. 

It was imperative that the project was a collabora-
tion, from development to implementation, between the 
US-based team and the Rwandan colleagues in order to be 
successful. The initial project concept was discussed with 
both IOWD’s Executive Director and the lead nurse who 

oversees the fistula program at Kibaga-
baga hospital. Having long-term, per-
sonal relationships with these partners 
and their buy-in was vital in moving 
the project forward. A proposed out-
line of curriculum content was shared 
electronically with Rwandan partners, 
who provided critical feedback that was 
both constructive and enlightening. For 
example, during a unit discussing peri-
neal hygiene, the US team suggested use 
of perineal bottles to keep the area clean. 
Rwandan partners reminded the team 
that something as simple as a perineal 
bottle was not readily available or afford-
able for most patients. Rwandan part-
ners also encouraged clarification and 
simplification of instructions and lan-
guage. Did perineal baths require soap? 
Many patients didn’t have daily access 
to soap but a simple bucket with clean 
water and a wash cloth would suffice.  
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Once content was finalized, an illustrator (SA), who had 
traveled with the surgical team on prior missions and was 
familiar with setting and patients, created simple instruc-
tional drawings for visual teaching (Figure 1). Rwandan 
partners helped ensure illustrations were clear and appro-
priate. Feedback regarding details such as the color of cloth-
ing the woman was wearing and the position she was sitting 
in was essential for illustrations to be accurate and useful. 
This iterative process was not only helpful in ensuring 
the US team brought the best educational materials to the 
patients, but also allowed for connection and idea sharing, 
creating a team dynamic between Rwandan 
and US colleagues that everyone felt a part of 
even before meeting on the ground in Kigali.

Once in Kigali, the curriculum was used 
to lead a large-group workshop with over 80 
women about post-operative care and what 
they might expect (Photo above). Careful 
consideration was taken regarding workshop 
structure and leadership, with the fistula pro-
gram’s lead nurse and physician (AN) running 
the workshop as they not only spoke the lan-
guage fluently but were known and well-re-
spected by the patients. They had a deep 
understanding of the emotional, physical, 
and social impacts fistula had on individual 
women in the group. With this leadership, the 
workshop became an interactive safe space, 
where women felt comfortable talking about 
the most intimate parts of their bodies and 
asking questions they may not have otherwise 
asked. After the large workshop, the US team 

worked closely with a group of Rwan-
dan medical students to reinforce edu-
cational topics with individual patients 
after their surgeries. Patients were in- 
formally surveyed about perspectives 
on the educational modules and overall 
found the illustrations and group ses-
sions helpful, with many stating that it 
answered questions they may have had 
but were too afraid to ask. One patient, 
a 43-year-old woman who lived with a 
rectovaginal fistula for 15 years after 
a vaginal delivery underwent surgery 
with the IOWD team. She recounted 
the shame she experienced surround-
ing her fecal incontinence, not telling 
anyone about it, including her hus-
band who she continued to have inter-
course with despite pain because she 
was afraid he would leave her. She was 
feeling desperate after she asked a mid-
wife who told her there was nothing 

that could be done for her due to the lack of skilled doctors. 
After her fistula repair, she remarked that the curriculum 
and illustrations were very helpful, stating “you cannot 
heal if you do not follow them” and that they “give clear 
instructions, they help when you forget, they show you clear  
pictures as examples of how to behave.”

The initial implementation of the post-operative educa-
tion modules was successful and through ongoing collab-
oration with and feedback from Rwandan colleagues and 
patients, content has continued to be updated (Photo below). 
The project has also been a lesson in the challenges of 

Women waiting for their fistula repair surgeries attend a group educational session about post-op-

erative expectations. Amita Kulkarni, MD, OB/GYN resident at Brown, and Leah Moynihan, NP,  

a nurse practitioner at Women and Infants, helped lead the session with Rwandan colleagues.

From left, Nicole Kanyana, a Rwandan medical student, Amita Kulkarni, MD, OB/GYN 

Resident at Brown, Annetta Madsen, MD, previous Urogynecology Fellow at Women and 

Infants and Arlene Nishimwe, MD, a Rwandan physician.
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sustainability. While the core US and Rwandan members of 
the program have been involved for a number of years, there 
is often turnover each year among visiting team members, 
Rwandan medical students, and hospital staff. Further, with 
a long-standing program like this, there are multiple priori-
ties each mission that need to be balanced. This can make it 
difficult to maintain continuity and excitement around any 
single initiative. In order to address this, the team’s goal is 
to have the education modules revisited during each surgical 
mission by appointing a champion within both the US and 
Rwandan care teams each trip to ensure close follow-up and 
follow-through.

CONCLUSION

Obstetric fistula is both physically and psychologically debil-
itating. IOWD and its surgical teams continue to work to 
help restore women’s dignity, allowing them to reintegrate 
into their families and communities. Through integration 
into this experience, trainees can better understand how to 
deliver sustainable surgical care to patients in low-resource 
settings, as well as dedicate time to projects such as the 
patient education initiative described here. Involvement of 
trainees into a global health team thus not only benefits the 
trainee, but can positively impact the patients served.
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A Collaborative Family Planning Program in Rural Uganda  
Utilizing Community Health Workers
ALISON SCHROTH HAYWARD, MD, MPH; KELSEY BROWN, MD’22

ABSTRACT 
In 2015, a household survey was conducted in rural east-
ern Ugandan villages to determine fertility rate, preva-
lence of childbirth in the hospital setting, use of and un-
met need for modern contraception. There remains a high 
fertility rate as well as high unmet need for contraception 
in the surveyed villages. However, Uganda Village Proj-
ect’s community health worker-based family planning 
program has shown promise to address these concerns.

KEYWORDS: Uganda, family planning, reproductive 
health, community health workers  

BACKGROUND

In rural Uganda, there are many barriers to accessing repro-
ductive healthcare, family planning counseling and contra-
ception. According to the most recent Uganda Demographic 
and Health Survey (DHS), women in Uganda experience a 
large gap between wanted fertility rate and actual fertility 
rate. Wanted fertility rate is the average number of children 
a woman wants to have by the end of her childbearing years. 
Actual fertility rate is the total number of children a woman 
has by the end of her childbearing years. For Ugandan women 
in rural areas, such as the region served by Uganda Village 
Project, actual fertility rate was 1.3 children higher than the 
wanted fertility rate. The large gap among women in rural 
area suggests that there is a need for more family planning 
counseling and contraception. The DHS suggests that 32% 
of sexually active unmarried women have an unmet need for 
family planning.1

In rural Uganda, lack of access to health centers and per-
vasive misinformation about contraception pose as large 
barriers to women and girls accessing contraception. These 
barriers, among others, help to explain why 1 out of every 4 
women living in rural areas become pregnant or have their 
first child between ages 15 and 19.1 Pregnancy and child-
birth-related complications are the leading cause of death for 
girls aged 15 to 19.2,3 Pregnant adolescents also experience a 
significantly higher rate of severe neonatal conditions such 
as preterm delivery, low birthweight infants, and stillbirth. 
They also face a higher risk of perinatal systemic infections, 
eclampsia and endometritis.4 

Uganda Village Project (UVP), a grassroots nonprofit based 
in eastern Uganda, has partnered with community health 
workers (CHW) and local health center staff to assess the 
family planning needs of the community and to provide 
necessary and desired access to family planning programs to 
women and adolescent girls living in rural Uganda.

RESEARCH SETTING AND PARTNERSHIP

Uganda Village Project was co-founded by Alison Hayward, 
MD, MPH, a member of the faculty of the Department of 
Emergency Medicine of the Warren Alpert Medical School 
of Brown University. Since 2003, UVP has partnered with 
villages to improve community health through implemen-
tation of the Healthy Villages Initiative. The objective of 
this initiative is to provide a set of programs addressing 
community health needs prioritized by residents of target 
villages, including malaria prevention, HIV/AIDS testing 
and counseling, safe water, sanitation and hygiene, obstetric 
fistula awareness and support, and family planning/repro-
ductive health services. In order to achieve this objective, 
UVP partners with community leaders, community health 
workers on Village Health Teams (VHTs) and local health 
center staff to promote community health and to perform 
household-based needs assessments throughout target vil-
lages.  Through conducting a series of surveys in the region, 
Uganda Village Project has obtained a detailed combination 
of demographic information and health indicators from a 
large randomized sample of our target population in order 
to provide the most needed health interventions to rural  
Ugandan villages. 

PROGRAM DESCRIPTION
The UVP family planning program is integrated into the 
Healthy Villages Initiative. Family planning outreaches are 
run by UVP staff, Village Health Team family planning rep-
resentatives and family planning nurses from local health 
centers (HCs). Before the scheduled outreach, a family plan-
ning representative from the Village Health Team helps 
mobilize women from the village to attend the event. On 
the day of the outreach, the family planning nurse and a 
UVP staff member travel to the target village, conduct an 
educational session, and provide one-on-one contraception 
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counseling to the women in the village. After counseling, 
the nurse provides each woman the contraception method 
of her choice.  Outreaches occur every 12 weeks to ensure 
clients are able to receive timely contraceptive injections or 
pill refills for continuous use.

Men are typically not recruited to attend these events. 
In the past, female attendees have refused birth control if 
a man in the village was present at the outreach, as they 
fear he might disclose her birth control use to her hus-
band. Based on anecdotal evidence and observation, it has 
become clear that family planning is not widely accepted 
among men in the villages. This creates additional barriers 
to women achieving family planning goals and ensuring 
healthy, desired pregnancies. To help break down this bar-
rier, Uganda Village Project has taken steps to ensure that 
men are also receiving necessary family planning education. 
UVP conducts male specific outreaches at the local trading 
center or other places where men frequent. The conversa-
tions at these outreaches typically include information sur-
rounding planning for desired family size and addressing 
misconceptions about contraceptives. 

Adolescents also do not frequently attend family planning 
outreaches. Based on internal data, only 2% of attendees at 
UVP’s outreaches in 2015 were younger than 19. In order 
to engage adolescents in family planning discussions, UVP 
also conducts reproductive health outreaches specifically 
for adolescents that include games or competitions. Young 
people who attend are specifically invited to the next HIV 
or family planning outreach. By making these connections 
and providing education, UVP intends to lower the rate of 
unmet contraceptive need, reduce pregnancy rates amongst 
adolescents, increase HIV testing and knowledge, and lower 
the prevalence of pediatric HIV cases. 

METHODS

In 2015, community leaders from Bukakaire, Kitukiro and 
Nabirere villages provided the study team with a list of 
households in their village. The study team assigned each 
household a number and then used a random number gen-
erator to choose which houses to survey. By the end of the 
data collection period, a total of 351 households, from across 
the three villages, had completed the household-level needs 
assessment survey as a part of the Healthy Village Initiative.

The household-level needs assessment was a quantitative 
survey that included modules on household demographics, 
malaria, family planning, obstetric fistula, water, sanita-
tion, hygiene, and HIV, as well as including child anthro-
pometry with measurements of the height, weight, and mid 
upper arm circumference of household children. The family 
planning module was completed by the female head of the 
household. Descriptive statistical analysis was performed 
on all collected data using StataSE. The study protocol was 
approved by both the Uganda National Council of Science 
and Technology and the Brown University Institutional 
Review Board. 

RESULTS
Out of the 351 households interviewed, 323 females com-
pleted the family planning module of the survey. The age of 
the women completing the survey ranged from 17 years old 
to 100 years old, with the average age being 37 years old. The 
self-reported total fertility rate was 6.29, which was slightly 
higher than Uganda’s total fertility rate, which is 5.4, as well 
as higher than the 5.9 rate reported for Uganda’s rural areas. 
121 (49.8%) of the women interviewed had given birth in 
that past 12 months and the overwhelming majority (87.7%) 
of those births occurred in a hospital setting. 

Of the 323 women interviewed, 71% were not currently 
using a form of modern contraception. Out of those women, 
52% reported that they would like to be. The most com-
monly cited reasons for not using modern contraception 
included fear of after effects (43%), advanced maternal age/
infertility (19.5%), and desire to become pregnant (10.7%).

DISCUSSION
There is currently a significant unmet need for contra-
ception and family planning programs in rural villages in 
eastern Uganda, as elucidated by UVP’s household survey 
results. The limitations of this survey included the format of 
household surveying being less likely to reach certain popu-
lations, such as women who work outside the home in the 
town or trading center, or adolescent females who would be 
attending secondary school. Our survey was only completed 
by female heads of the household, whereas the Uganda DHS 
has continually shown a greater need for family planning 
services amongst unmarried, sexually active women. Thus, 
the need amongst the population overall, including adoles-
cent females and unmarried young adults, is likely even 
higher than these figures reflect.

Illustrating the barriers faced by women in the village 
in seeking family planning services, a large majority of the 
women surveyed were not using any modern method of 
birth control, and more than half those women stated they 
would like to be. Concerns about the safety of modern birth 
control methods are high in this population, since rumors of 
embarrassing or dangerous side effects are prevalent. Future 
efforts by Uganda Village Project will be aimed at further 
assessment of the specific needs of adolescent and young, 
unmarried females in our target communities and how they 
can better be served, as well as trying to improve accessibil-
ity of discreet family planning services for those who do not 
wish to attend public educational events.

CONCLUSION
By surveying villages at the household level, assessing the 
specific needs of village residents, and providing educa-
tional and interventional outreaches focused on reproduc-
tive health and the provision of family planning services in 
conjunction with local public health centers, Uganda Village 
Project hopes to continue to work to address the needs of 
people living in rural eastern Uganda. 
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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.  
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ABSTRACT 
Rwanda’s ambitious Human Resources for Health (HRH) 
program comes to an end this year, having made great 
strides towards achieving its aim to create a large, diverse 
and competent health workforce, and will have graduat-
ed over 4,500 healthcare professionals since its inception 
in 2012. The HRH program was based on strong collabo-
rative relationships between Rwandan and United States 
academic institutions and faculty and now stands poised 
to enter a new phase focused on sustaining the many 
gains achieved. Fostering career development of new 
Rwandan faculty and building health research capaci-
ty are key components to sustaining the mutually ben-
eficial partnerships that have been forged over the past 
seven years, with the goal of creating strong Rwandan 
health researchers that can advance knowledge of best 
practices for patient care and public health, appropriate to 
the Rwandan context and other resource-limited settings.

KEYWORDS:  human resources for health, medical 
education, resource-limited, Rwanda, research  
capacity-building   

INTRODUCTION

From 1989–1997, the average life expectancy for citizens of 
the East African nation of Rwanda was less than 30 years - 
the lowest of any nation in the world.1,2  However, during 
the past two decades intensive reconstruction in Rwanda’s 
health sector has yielded markedly steep declines in prema-
ture mortality for its population of approximately 12 million  
people.3,4 Backed by the Rwandan government’s “Vision 
2020” initiative launched in 2000 that established health 
equity as a fundamental priority among other key goals for 
the country, numerous investments and programs in health-
care have been made; as a result, Rwanda’s average life 
expectancy is now over 67 years – substantially higher than 
its surrounding neighbors – and continues to improve each 
year.3,5 Today, the majority of Rwandans have health insur-
ance, and there is near-universal coverage for childhood 
vaccinations as well as access to highly active antiretroviral 
therapy (HAART) for people living with human immuno-
deficiency virus (HIV).1,6,7 The country has been hailed as a 

“beacon of hope” by many, including former Prime Minister 
of the United Kingdom Tony Blair, for the many advances in 
health that the country has achieved since the devastation 
of the 1994 Rwandan genocide which claimed the lives of 
over 800,000 people.8

HUMAN RESOURCES FOR HEALTH IN RWANDA
Prior to 2011, Rwanda had fewer than 0.84 health providers 
(physician, nurse, or midwife) per 1,000 people.1,4 Rwanda 
was far from meeting the World Health Organization’s tar-
get minimum number of health providers (4.45/1,000 peo-
ple) laid out in the Sustainable Development Goals. While 
the country had greatly expanded access to basic health care 
through a robust community health worker system, there 
remained an enormous need for trained health providers as 
well as specialists. 

The creation of a strong health education infrastruc-
ture was recognized as a key priority in order to produce 
a high-quality health workforce and thereby sustain the 
improvements in health outcomes achieved in Rwanda. In 
2012, the Rwandan Ministry of Health’s (MOH) Human 
Resources for Health (HRH) workgroup developed a strat-
egy to “develop and implement long- term plans to increase 

Figure 1. Rwandan emergency medicine residents and international 

faculty outside of the ambulance entrance at the Kigali University  

Teaching Hospital.
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the quantity, quality and diversity of healthcare training.”1 
Together with the Clinton Health Access Initiative and a 
consortium of 22 United States academic training institu-
tions, a 7-year (2012–2019) partnership was formed to train 
the next generation of Rwandan health professionals.1 Fund-
ing for this program was primarily provided by the US Cen-
ters for Disease Control and Prevention and the Global Fund 
for HIV, TB, and Malaria. 

Faculty from the Warren Alpert Medical School of Brown 
University were among the core international faculty that 
partnered with Rwanda’s HRH program to lead new training 
programs in emergency medicine, internal medicine as well 
as pediatrics. Other specialties prioritized for training pro-
grams in collaboration with other US academic institutions 
were in general surgery, obstetrics and gynecology, anesthe-
siology, psychiatry and neurosurgery as well as training pro-
grams in nursing, health management, and oral health. Core 
visiting faculty typically were deployed for 6–12 months, 
with visiting faculty paired or “twinned” with a Rwandan 
faculty member to share academic and teaching responsibil-
ities.10 The program was designed so that new graduates of 
HRH training programs would longitudinally replace visit-
ing faculty, with the goal that all teaching and care delivery 
would be assumed by Rwandan faculty at the conclusion of 
the program.1 To ensure retention, graduates are required to 
sign a mandatory 4–5 year contract in the public sector.10 
Now, nearing the projected end of the HRH program, it will 
have graduated over 4,500 students.10 

In November 2018, the first class of Rwandan emergency 
medicine specialists graduated, joining graduates from mul-
tiple other specialties, and marking the formal handover of 
the emergency medicine residency training program to the 
new Rwandan faculty. However, the partnerships and pro-
fessional connections forged over the past seven years are 
planned to continue in the form of intermittent visiting fac-
ulty to assist the teaching duties, as well as in growth of 
research collaborations between Rwandan and US research-
ers. These partnerships, especially in research, are key to 
sustaining the growth of Rwanda’s academic medical insti-
tutions and for creating strong clinical researchers that will 
drive evidence-based improvements in patient care and pub-
lic health appropriate to the sub-Saharan African context. 

RESEARCH CAPACITY IN LMICS

Key and complimentary to the development of a sustainable 
healthcare workforce is the investment in and development 
of research programming. This requires knowledge-generat-
ing infrastructure for research which engages and empowers 
healthcare providers to be able to address the most import-
ant, impactful and appropriate issues existing in these set-
tings. Although research is recognized as necessary for health 
system development in LMICs, to date, barriers to effective 
research implementation persist particularly in the African 

context. These barriers are multifactorial but driven largely 
by financial, infrastructure and human resource aspects as 
well as prioritization of clinical care to research needs. In the 
financial domain there has been a historic disconnect of pri-
orities among funders from high-income settings in which 
financial support has not been most efficiently allocated to 
meet local research needs.11 Furthermore, in most LMICs 
there is limited infrastructure to support research endeav-
ors. This limitation is demonstrated in the forms of limited 
availability of accessible research training programs, insti-
tutional research agendas and review boards able to provide 
ethical oversight. In relation to human resources there exist 
fewer trained researchers per capita in LMICs versus HICs 
despite the fact that the majority of morbidity and mortality 
globally occurs in LMICs.13 Associated with this deficiency 
is a resultant lack of guidance and mentorship resources in 
LMICs, all of which is compounded by frequent migration of 
trained researchers.12,13 

It has been increasingly realized that research conducted 
primarily in HIC settings cannot be feasibly translated to 
LMIC settings, and in some cases, simply implementing 
guidelines designed for HIC to LMIC settings may even 
be harmful. One of the most notable instances of this 
phenomenon was the landmark FEAST trial from 2011 
that showed that among pediatric patients with sepsis in 
sub-Saharan Africa intravenous fluid bolus administration 
actually increased mortality risk, contrary to findings from 
HICs.14 Similar findings showing discrepancies in outcomes 
between HIC and LMIC settings have been shown in a mul-
titude of other studies and urge for research appropriate to 
LMIC contexts to be significantly scaled up. 

RESEARCH CAPACITY IN RWANDA

Health research in Rwanda has historically been neglected 
due to a lack of sufficient staff, greater prioritization of clin-
ical care, and paucity of mentorship. The HRH program 
has made significant impact on research, largely through 
the development of research curriculums integrated in res-
idency programs, and by fostering collaborative research 
projects, which have resulted in a substantial number of 
publications to date. Additionally, several teaching hospi-
tals (Kigali University Teaching Hospital, Butare University 
Teaching Hospital, King Faisal Hospital, Rwanda Military 
Hospital) have now formalized the position of a Research 
Division serving as an Institutional Review Board/Ethics 
Committee in charge of coordinating all research endeavors 
in the teaching hospitals. 

To date, more than 80 studies have been published from 
partnerships between Rwandan and US researchers includ-
ing: research on the use of a simplified echocardiogram 
strategy for heart failure diagnosis, the epidemiology and 
outcomes of trauma patients, and predicting mortality risks 
among intensive care unit patients.15–17 Notably, the impact 

33S 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


GLOBAL HEALTH

on clinical care of the HRH training programs has also been 
shown, most recently with a study that showed a significant 
decline in ED mortality from 6.3% to 1.2% after the imple-
mentation of the EM residency program.18 Research such 
as the development of the Kigali modification of the Berlin 
definition of acute respiratory distress syndrome (ARDS) as 
well as for the use of the quick sepsis organ failure assess-
ment (qSOFA) score in assessing risk of mortality among ED 
patients show promise for the creation of context-appropri-
ate clinical tools specific to resource-limited settings.18,19 

Efforts to bolster research capacity in Rwanda have focused 
primarily on research curriculum development and research 
support. Each resident physician in Rwanda is required to 
complete a research project as part of their Master of Med-
icine (the degree received upon completion of residency 
program) thesis requirement. As an example of the research 
programs spearheaded by individual specialties, within the 
emergency medicine training program, research training has 
been supported by the Tina and Richard V. Carolan Grant for 
Emergency Care which has facilitated the creation of a mod-
ule-based research course that has been integrated into the 
didactic curriculum. The Carolan Grant has also provided 
funding for a research coordinator fellowship; this dedicated 
Carolan research fellow teaches the research curriculum 
and assists Rwandan residents with their research theses. 
Finally, the Carolan grant provides funding for seed grants 
that residents can use to support their own research projects 
or so that they can present their research at regional and 
international conferences, and also funded a backup medi-
cal supply project to help trainees obtain the material sup-
plies needed to provide patient care and reduce stockouts. 
The results of these projects have been presented by Rwan-
dan EM residents at the Society for Academic Emergency 
Medicine (SAEM) Annual Meeting and at the International 

Conference for Emergency Medicine (ICEM)  
in Seoul, South Korea this year.

Residents have displayed great enthusi-
asm and creativity in their research proj-
ects. Recently completed projects designed 
and implemented by current residents 
include an evaluation of gender differences 
in patterns of injury and trauma, an associa-
tion between tuberculosis diagnosis during 
Rwanda’s dry versus rainy season (a topic 
previously studied but still poorly under-
stood in many regions of the world), and eval-
uating mortality outcomes in patients with 
traumatic intracranial bleeding by operative 
or non-operative management. The success 
of the research capacity-building programs 
has most recently been exemplified by a 
grant that was obtained by two Rwandan 
emergency medicine physicians (faculty Dr. 
Chantal Uwamahoro and resident Dr. Vin-

cent Ndebwanimana) to study interfacility transfers between  
district hospitals to Kigali University Teaching Hospital.

FUTURE DIRECTIONS FOR TRAINING  
AND RESEARCH IN RWANDA
Retention of new graduates is fundamental to maintaining a 
strong health workforce in Rwanda. In order to retain grad-
uates, continued professional development and leadership 
programs are needed as well as funding to support increased 
numbers of faculty and to improve equipment and supplies 
available in teaching hospitals. With regard to career devel-
opment, Rwandan faculty have had opportunities to give 
lectures abroad, and Rwandan trainees have participated in 
clinical rotations in the United States and also have had the 
opportunity to engage in regional and international confer-
ences. Furthermore, as an example of reciprocal educational 
exchange, the Rwandan EM residents recently led the fourth 
“Emergency Medicine in the Tropics” course – an educa-
tional program designed and led by Rwandan clinicians and 
trainees to teach tropical medicine to their counterparts 
from high-resource settings. Rwanda has also recently begun 
to host trainees from other sub-Saharan African countries 
within their residency programs.20 Other efforts to expand 
and improve the quality of the healthcare workforce are ini-
tiatives to develop Rwanda’s pre-hospital emergency care 
system through dedicated training for pre-hospital providers.

Future goals for research development in Rwanda include 
leadership training and expanded opportunities for Rwan-
dan resident physicians and faculty to disseminate their 
research. Leadership training is important for building 
administrative capacity and producing caring, charismatic 
and effective individuals. As a part of leadership training 
efforts, international researchers from academic institutions 

Figure 2. Rwandan resident Dr. Francois Regis Twagirumukiza teaching participants from the 

Emergency Medicine in the Tropics course held in May 2019.
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work one-on-one with Rwandan faculty and resident phy-
sicians to provide guidance, counselling and mentorship. 
The Carolan grant also provides funding for an annual EM  
leadership retreat. 

CONCLUSIONS

Putting in place measures to sustain Rwanda’s achieve-
ments in health education and research is a foremost pri-
ority of both the Rwandan MOH and the HRH program. A 
key part of strengthening the capacity of Rwanda’s academic 
medical institutions will be to support career development 
of Rwandan faculty through continued mentorship and lead-
ership development, as well as to maintain existing part-
nerships between Rwandan and US institutions in fostering 
improved research capacity. Research studies designed and 
led by Rwandan faculty and trainees are especially needed, 
with continued mentorship from experienced researchers 
in order to develop strong Rwandan principal investigators 
who can produce evidence on how to address the most press-
ing health concerns facing the region. Also crucially needed 
are the resources to continue to increase access to residency 
programs, and increased support for Rwandan trainees with 
interest in academic medicine.

References 
1. Binagwaho A, Kyamanywa P, Farmer PE, et al. The human re-

sources for health program in Rwanda—a new partnership. N 
Engl J Med. 2013;369(21):2054-2059.

2. World Bank. World Development Indicators | DataBank. https://
databank.worldbank.org/. Accessed June 6, 2019.

3. World Bank; Rwanda | Data. https://data.worldbank.org/coun-
try/rwanda. Accessed June 6, 2019.

4. Farmer PE, Nutt CT, Wagner CM, et al. Reduced premature 
mortality in Rwanda: lessons from success. Bmj. 2013;346:f65.

5. Thomson DR, Amoroso C, Atwood S, et al. Impact of a health 
system strengthening intervention on maternal and child 
health outputs and outcomes in rural Rwanda. BMJ Glob Heal. 
2018;3:674. doi:10.1136/bmjgh-2017-000674

6. World Health Organization, Pierson DJ, Fagan K, et al. Vital 
sign prediction of adverse maternal outcomes in women with 
hypovolemic shock: the role of shock index. Gerontology. 
2016;10(2):7. doi:10.1001/jama.2016.0287

7. Ministry of Health Rwanda, PMNCH, WHO, World Bank A and 
participants in the R multistakeholder policy review. Success 
Factors for Women’s and Children’s Health.; 2015.

8. Blair T. 20 Years after the Genocide, Rwanda Is a Beacon of 
Hope. The Guardian. June 2014.

9. World Bank; Nurses and midwives (per 1,000 people)| Data. 
https://data.worldbank.org/. Accessed June 10, 2019.

10. Cancedda C, Cotton P, Shema J, et al. Health professional 
training and capacity strengthening through international aca-
demic partnerships: The first five years of the Human Resourc-
es for Health Program in Rwanda. Int J Heal policy Manag. 
2018;7(11):1024.

11. Dieleman JL, Schneider MT, Haakenstad A, et al. Develop-
ment assistance for health: past trends, associations, and the 
future of international financial flows for health. Lancet. 
2016;387(10037):2536-2544.

12. Duvivier RJ, Burch VC, Boulet JR. A comparison of physician 
emigration from Africa to the United States of America between 

2005 and 2015. Hum Resour Health. 2017;15(1):41. doi:10.1186/
s12960-017-0217-0

13. Sewankambo N, Tumwine JK, Tomson G, et al. Enabling 
Dynamic Partnerships through Joint Degrees between Low- 
and High-Income Countries for Capacity Development 
in Global Health Research: Experience from the Karolins-
ka Institutet/Makerere University Partnership. PLOS Med. 
2015;12(2):e1001784. doi:10.1371/journal.pmed.1001784

14. Maitland K, Kiguli S, Opoka RO, et al. Mortality after fluid 
bolus in African children with severe infection. N Engl J Med. 
2011;364(26):2483-2495.

15. Mbanjumucyo G, George N, Kearney A, et al. Epidemiology of 
injuries and outcomes among trauma patients receiving prehos-
pital care at a tertiary teaching hospital in Kigali, Rwanda. Afri-
can J Emerg Med. 2016;6(4):191-197.

16. Riviello ED, Kiviri W, Fowler RA, et al. Predicting mortality in 
low-income country ICUs: the Rwanda Mortality Probability 
Model (R-MPM). PLoS One. 2016;11(5):e0155858.

17. Aluisio AR, Barry MA, Martin KD, et al. Impact of emergen-
cy medicine training implementation on mortality outcomes 
in Kigali, Rwanda: An interrupted time-series study. African J 
Emerg Med. 2019;9(1):14-20.

18. Riviello ED, Kiviri W, Twagirumugabe T, et al. Hospital inci-
dence and outcomes of the acute respiratory distress syndrome 
using the Kigali modification of the Berlin definition. Am J Re-
spir Crit Care Med. 2016;193(1):52-59.

19. Aluisio AR, Garbern S, Wiskel T, et al. Mortality outcomes 
based on ED qSOFA score and HIV status in a developing low 
income country. Am J Emerg Med. 2018;36(11). doi:10.1016/j.
ajem.2018.03.014

20. Cancedda C, Binagwaho A. The human resources for health pro-
gram in Rwanda: a response to recent commentaries. Int J Heal 
Policy Manag. 2019;8(7):459-461.

Authors
Stephanie C. Garbern, MD, MPH, Global Emergency Medicine 

Fellow, Department of Emergency Medicine, Alpert Medical 
School of Brown University, Providence, RI.   

Kyle D. Martin, MD, Global Emergency Medicine Fellow, 
Department of Emergency Medicine, Alpert Medical School of 
Brown University, Providence, RI.   

Catalina Gonzalez-Marques, MD, Global Emergency Medicine 
Fellow, Department of Emergency Medicine, Alpert Medical 
School of Brown University, Providence, RI.   

Olivier Félix Umuhire, MD, Clinical Lecturer, Department of 
Anesthesia, Critical Care and Emergency Medicine, University 
of Rwanda, Kigali, Rwanda.   

Doris Lorette Uwamahoro, MD, Emergency Medicine Resident, 
Department of Anesthesia, Critical Care and Emergency 
Medicine, University of Rwanda, Kigali, Rwanda.   

Adam R. Aluisio, MD, MSc, Associate Fellowship Director, 
Division of Global Emergency Medicine, Alpert Medical 
School of Brown University, Providence, RI.   

Adam C. Levine, MD, MPH, Director, Division of Global 
Emergency Medicine, Alpert Medical School of Brown 
University, Providence, RI.   

Correspondence
Stephanie Chow Garbern, MD, MPH
Alpert Medical School of Brown University
55 Claverick 2nd Floor
Providence, RI, 02903
401-444-9891, Fax:401-444-4307
sgarbern@brown.edu

GLOBAL HEALTH

35S 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:Sgarbern@brown.edu
http://www.rimed.org/rimedicaljournal-2019-09.asp


GLOBAL HEALTH

Developing a Novel Mobile Health (mHealth) Tool to Improve 
Dehydration Assessment and Management in Patients with  
Acute Diarrhea in Resource-Limited Settings
MONIQUE GAINEY, MS, MPH; MEAGAN BARRY, MD, PhD; ADAM C. LEVINE, MD, MPH; SABIHA NASRIN, MBBS, MPH

ABSTRACT 
Dehydration due to diarrhea is one of the main causes of 
death worldwide, yet no clinical tools for accurately as-
sessing and managing dehydration in patients with acute 
diarrhea have been created for low- and middle-income 
countries (LMICs). In 2012, Brown University’s Depart-
ment of Emergency Medicine began partnering with the 
International Centre for Diarrhoeal Disease, Bangladesh 
in order to address some of these gaps. Out of this part-
nership, the DHAKA Score, a clinical diagnostic model for 
assessing dehydration in children under five years of age 
with acute diarrhea, was developed. Building upon the 
success of the DHAKA Study, researchers at both institu-
tions have launched the NIRUDAK Study earlier this year 
to develop and validate similar age-specific clinical diag-
nostic models yet shifting the patient population to those 
over five. Improving diagnostic approaches and fluid man-
agement may reduce unnecessary utilization of already 
limited healthcare resources as well as the morbidity  
and mortality that occurs due to misdiagnosis.

KEYWORDS:  dehydration assessment, diarrhea 
management, mHealth, developing country or LMIC   

BACKGROUND

Globally, diarrhea remains one of the most common and 
deadly acute conditions, second only to upper respiratory 
infections. According to the Global Burden of Disease Study 
in 2015, there were nearly 2.4 billion cases of acute diarrheal 
illness globally.1 However, there may, in fact, be many more 
cases as medical care is sought in fewer than 30–50% of cases 
in resource limited settings.2 While the typical course of diar-
rheal illness is self-limiting and benign, approximately 5% 
of cases in adults and older children (21.5 million diarrheal 
episodes annually) result in higher disease severity thus 
requiring advanced medical management.2 Despite recent 
strides in combating mortality, diarrheal disease is still the 
5th leading cause of years of life lost globally, accounting for 
more than 1.3 million deaths annually, including 813,000 
deaths in adults and children over five years of age.3

While a sizeable body of research on diarrheal illness in 
children under five years of age exists, less is understood about 
diarrheal illness in older children and adults. In comparison 

to the common viral causes of diarrheal illness in children 
less than five years of age, such as rotavirus and norovirus, 
bacterial causes predominate in older children, adolescents, 
adults, and the elderly globally.4 Worldwide, Vibrio cholerae 
O1/O139 and Enterotoxigenic Escherichia coli (ETEC) are 
the most common causes of acute diarrhea in hospitalized 
patients over five years of age, while Salmonella and Shi-
gella species were the most common etiologies in outpatient 
settings.4 Evidence suggests that the elderly are especially 
at risk for higher diarrhea morbidity and mortality in both 
high-income countries as well as in low- and middle-income 
countries (LMIC). In the United States, 83% of all diarrheal 
deaths occur in patients over age 65.5,6 In Dhaka, Bangladesh, 
patients over 60 years of age with acute diarrheal illnesses 
are more likely to require hospital admission and have a 
more severe course of illness than younger patients.5,6 This 
difference in disease severity could be attributed to various 
reasons including age-related structural and functional gas-
trointestinal tract changes, underlying chronic illnesses, 
concomitant use of medications, impaired sense of thirst, 
poor baseline nutrition and hydration status or a more sub-
tle clinical presentation of diarrheal illness.6

Based on their Integrated Management of Childhood Illness 
(IMCI) strategy, the World Health Organization (WHO) cur-
rently recommends assessing children under five years of age 
presenting with acute diarrhea for dehydration and classify-
ing their level of dehydration severity into three categories: 
severe, some, or none based on the presence of four different 
clinical signs.7 For children with severe dehydration, immedi-
ate treatment with intravenous fluid is recommended, while 
those with some dehydration should receive oral rehydra-
tion solution (ORS). Those with no dehydration require only 
expectant management.7 The IMCI dehydration algorithm 
still remains the most common clinical tool for assessing 
dehydration status. However, several studies have found it to 
be a poor predictor of dehydration when compared to the gold 
standard of percentage weight change with rehydration.8–10

Several research institutions and organizations have 
attempted to develop better tools for assessing dehydration 
in children. The most commonly used diagnostic dehydra-
tion scales include the Clinical Dehydration Scale (CDS; 
created at the Hospital for Sick Children in Toronto) and 
the Gorelick Scale (developed at the Children’s Hospital of 
Philadelphia).8 While prior studies have found these tools to 
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be relatively accurate for predicting dehydration in young 
children in high-income country settings, they have not 
been well validated in low- and middle-income countries 
nor have they been tested in older children or adults.8,11–15 

the Gorelick scale, and the Clinical Dehydration Scale (CDS 
Misclassification of dehydration is a significant diagnostic 
problem as underestimation of a patient’s dehydration status 
could potentially result in further medical complications, 
such as acute renal failure or even death, while overestima-
tion could result in increased risk of hospital-related adverse 
events, additional hospital expenses as well as increased bur-
den on the patient’s family, especially in low- and middle-in-
come countries.8,14,16 

RESEARCH SETTING AND PARTNERSHIP

Initially founded in the early 1960s under the South-East 
Asia Treaty Organization, Cholera Research Laboratory 
(now known as the International Centre for Diarrhoeal 
Disease Research, Bangladesh or more simply icddr,b since 
1978) has developed an international reputation as a preem-
inent research/treatment center for developing and testing 
interventions specifically designed to the meet the needs 
of Bangladesh and other LMICs.17 Such areas of research 
include malnutrition, respiratory disease, vaccine testing, 
maternal and child health and health systems. Research con-
ducted at icddr,b has produced innovative solutions to some 
of the most prominent global health concerns and generated 
evidence that has influenced health policy globally. A few 
of the its most notable achievements include the develop-
ment of the ORS, providing key evidence underpinning the 
WHO’s decision to recommend zinc as a way to shorten the 
duration and prevent future cases of diarrhea, providing data 
that illustrated maternal immunization with tetanus toxoid 
before pregnancy protects mothers from neonatal tetanus, 
and detailing treatment guidelines for severe malnutrition 
that are now standardized protocol endorsed by the WHO.17 

Icddr,b’s commitment to developing high-quality research 
studies has led to its robust network of scientific collabora-
tors and implementing partners worldwide. In 2012, Brown 
University’s Department of Emergency Medicine began 
partnering with icddr,b in order to address some of the 
above-mentioned gaps in diagnostic tools to assist clinicians 
in assessing and managing dehydration in patients with 
acute diarrhea in LMICs. Through a five-year research grant 
from the United States National Institutes of Health (NIH) 
Fogarty International Center (PI Levine, K01TW009208), 
researchers at Brown University and icddr,b collaborated on 
the DHAKA Study together to develop and test new clinical 
prediction models, ultrasound-based tools and mobile health 
tools for assessing dehydration in young children under five 
in Bangladesh.

DEHYDRATION ASSESSMENT IN YOUNG CHILDREN
As part of this research, the DHAKA (Dehydration: Assess-
ing Kids Accurately) Score, the first clinical diagnostic model 
for assessing dehydration in children under five years of age 
with acute diarrhea in LMIC settings, was developed.16 The 
DHAKA Score was empirically derived and externally vali-
dated in a low-income country, to avoid the limitations of 
the other models, like CDS.12,13 Using the gold standard of 
percent weight change with rehydration, the DHAKA Score 
categorized patients as severe dehydration (>9% weight 
change), some dehydration (3–9% weight change) or no dehy-
dration (<3% weight change).18 Of children enrolled in the 
study, 49% had no dehydration, 37% had some dehydration 
and 14% had severe dehydration.16 Each 1-point increase in 
the DHAKA Score was found to predict an increase of 0.6% 
in percent dehydration and increase the odds of dehydration 
by 1.4.16 When compared to the IMCI algorithm, both the 
accuracy and reliability of the DHAKA score were superior.16 

The use of mHealth tools can also facilitate the evalua-
tion of dehydration in patients with diarrhea, with a study 

Figure 1. Emergency ward at icddr,b’s Dhaka Hospital. [PHOTO : DR . SAB IHA NA SRIN ]
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showing greater reliability when an mHealth-supported 
WHO algorithm was used rather than the standard WHO 
algorithm printed on a laminated card.19 In conjunction with 
clinical predictor tools, point-of-care ultrasound can be a 
useful adjuvant in predicting dehydration in children with 
diarrhea. By measuring aorta-to-IVC ratio, point-of-care 
ultrasound has been shown to be a significant predictor of 
the percent dehydration, with each 1-point increase predict-
ing a 1.1% increase in the percent dehydration.20 However, 
the sensitivity and specificity were not sufficiently robust 
for it to be used as an independent screening tool. 

DEHYDRATION ASSESSMENT IN  
OLDER CHILDREN AND ADULTS
Despite the progress in evaluating and developing a clinical 
diagnostic scale, the patient population for such diagnostic 
tools has predominantly been children under five years of 
age. This leaves out a significant portion of patients who 
are also affected by diarrheal illnesses – those over five. As 
such, researchers at Brown University and icddr,b have con-
tinued their partnership and launched the NIRUDAK Study 
earlier this year at icddrb,b’s Dhaka Hospital (Figure 1) to 
address the above-mentioned limitations. NIRUDAK, which 
means “dehydrated” in Bangla, stands for Novel Innovative 
Research for Understanding Dehydration in Adults and Kids. 
The overall objective of this prospective study is to develop 
and validate new age-specific clinical diagnostic models to 
assess dehydration, thereby building upon the success of the 
DHAKA Study.16,18,19 However, the focus of the study will 
be in patients over five years of age presenting with acute 
diarrhea. Once these age-specific models are developed, they 
will be incorporated into a mobile health application so that 
clinicians will not only be able to more accurately diagnose 
dehydration severity but will also better determine the opti-
mal management strategy for patients with acute diarrhea.

The aim of the NIRUDAK Study is threefold:

1. To derive and internally validate three age-specific 
clinical diagnostic models for the assessment of  
dehydration severity in older children/adolescents,  
adults and the elderly.

2. To incorporate these models into a mobile health  
tool to be used by clinicians.

3. To validate this mobile health tool in a new  
population of patients.

NIRUDAK Study’s research aims will be accomplished 
through two large, prospective observational studies, which 
will occur in three phases over the next five years. The first 
phase will focus on achieving Aim 1. During this derivation 
phase, data on clinical signs and symptoms shown to correlate 
with dehydration severity will be collected from patients pre-
senting to the rehydration unit of icddr,b. Using advanced 
machine learning techniques, the best clinical predictors for 
each individual age group will be selected against the gold 

standard of percent weight change with rehydration to develop 
diagnostic models. The second phase, or formative phase, 
will use the models from the derivation phase to develop an 
innovative new mobile health tool to guide clinicians in the 
management of dehydration. Formative focus groups and 
in-depth interviews will also be conducted to further improve 
its usability. Finally, in the validation phase the application’s 
accuracy and reliability will be validated in a new popula- 
tion of patients presenting with acute diarrhea at icddr,b.  

Since early June 2019, 503 patients have been enrolled in 
the first phase of the NIRUDAK study with 53% of them 
being males and 47% females. So far, 97% of patients enrolled 
in the study have sufficient follow-up information to calcu-
late their percent weight change with rehydration, our gold 
standard measure for dehydration. Among those enrolled in 
the study, 83.1% were characterized as being severely dehy-
drated by triage nurses and received IV fluid, while the rest 
were characterized as having some dehydration and given 
ORS. However, according to the study’s gold standard of 
percent weight change, only 11.1% were severely dehy-
drated and should have received IV fluids while 60.7% had 
some dehydration and 28.2% of patients had no significant  
dehydration. (Figures 2,3)

Figure 2. Sex Distribution of Patients En-

rolled in NIRUDAK Study as of June 2019

Figure 3. Dehydration Status Distribution within Each Age Group of 

Patients Enrolled in the NIRUDAK Study
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CONCLUSION

Developing such models, like the DHAKA Score and the 
upcoming NIRUDAK Score, and incorporating them into 
mobile health applications has the potential to help clini-
cians rapidly and accurately not only determine the sever-
ity of dehydration in patients with acute diarrhea but also 
choose the optimal rehydration strategy. Those 28.2% of 
enrolled patients who were admitted with no significant 
dehydration would have most likely received expectant 
management at home rather than IV fluids and/or ORS with 
the help of such diagnostic tools. While the intended use 
of this tool will be in hospitals or clinics by hospital staff, 
one of the major uses will be during epidemics of cholera in 
humanitarian settings, where the numbers of patients can 
overwhelm available resources. Additionally, this tool can 
be incorporated into international/local guidelines for dehy-
dration management. Making such distinctions in charac-
terizing dehydration could reduce unnecessary utilization 
of already limited healthcare resources. More importantly, 
improved diagnostic approaches and fluid management may 
in turn be shown to reduce both the morbidity and mortality 
that occurs as a result of misdiagnosis. 
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From Rhode Island to Colombia: Brown University Emergency Physicians  
Lead a Collaborative Consortium in a Post-Conflict Colombia
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JACLYN CAFFREY, MD; ASHLEY GRAY, MD; MARIA NAVEDO; CHRISTIAN ARBELAEZ, MD, MPH

ABSTRACT 

INTRODUCTION:  Colombia represents a country in tran-
sition, from decades of devastating civil war to a post-con-
flict era of peace building, to the recent management of 
the influx of thousands of Venezuelan migrants. Brown 
University, along with Colombian partners, are leading 
the way in an international, multi-institutional consor-
tium with the goal of emergency medicine capacitation 
across Colombia.   

PROGRAM IMPLEMENTATIONS:  Through these collab-
orative efforts, exchange programs for residents and fac-
ulty alike have been successfully established. A baseline 
assessment of emergency medicine education for medi-
cal students is underway. By the end of 2019, the Harvard 
Humanitarian Initiative (HHI) will launch an online tool 
in multiple languages, including Spanish, to help medical 
and nursing educators conduct systematic needs assess-
ments of the way in which conflict has impacted medical 
and nursing schools.  

CONCLUSIONS:  Successful avenues for collaboration 
and partnership are described between Brown Emergen-
cy physicians and Colombian collaborating universities. 
These programs help to build capacity in Colombia and 
also provide education and support for residents and fac-
ulty at Brown University. Current work will see these 
programs grow into the future. 

KEYWORDS:  Colombia, emergency medicine, development

INTRODUCTION

Colombia is a country of both immense progress as well 
as challenges. Colombia’s 5 decades of internal armed con-
flict between the government, guerrilla groups, paramili-
taries and drug cartels has led to the 2nd largest number of 
internally displaced people (IDP) in the world.1,2,3 Currently, 
Colombia has transitioned into a post-conflict era although 
challenges remain.4,5,6 Most recently, the Colombian gov-
ernment has opened its border, welcoming over 1 million 
migrants escaping the regime and famine in Venezuela. 

In the context of this changing landscape, Brown emergency 
medicine (EM) providers have partnered with Colombian  

EM physicians to create a multi-institutional, international 
consortium with the goal of improving emergency care 
delivery and emergency medicine training. The partnerships 
have been grown since initial collaboration seven years ago. 
Students and residents participate for 2–6 weeks during an 
elective time period with funding from the medical school 
or residency program. Bogotá offers an ideal setting in Latin 
America with accessible housing near the universities, no 
extra immunizations required nor extra security procedures 
needed. Colombia has become a major tourist attraction in 
South America and travel to the main cities is safe. 

To this end, the consortium has focused on the develop-
ment and support of exchange programs, the implementation 
of the WHO Basic Emergency Care (BEC) training targeted at 
low-resource settings, the creation of community-based pub-
lic health projects for IDP and ex-FARC (Fuerzas Armadas 
Revolucionarias de Colombia/Revolutionary Armed Forces 
of Colombia) vulnerable populations, and humanitarian 
disaster relief work for the Venezuelan migrant population. 

DEVELOPMENT AND GROWTH OF EMERGENCY 
MEDICINE THROUGH EXCHANGE PROGRAMS

The team, led by Christian Arbelaez, MD, MPH, Vice Chair 
for Academic Affairs in the Department of Emergency Med-
icine at Brown, has been aiding in the development of emer-
gency medicine through clinical exchanges, educational 
programs, academic collaborations, and leadership develop-
ment.7,8 Recognizing the educational value of understanding 
care in different settings and cultures, the team has estab-
lished bi-directional exchanges. Numerous emergency phy-
sicians and trainees from Colombia have completed formal 
US observerships which include tailored training experi-
ences, providing participants with skills to take back and 
incorporate into home departments. 

Recently, the team has established an exchange between 
EM residents at Brown University and Universidad Javeriana 
in Bogotá, Colombia. Since coming to Brown University, Dr. 
Arbelaez has been able to leverage the unique resources in 
Rhode Island to continue his international work with local 
support from Brown Emergency Physicians, Lifespan, and 
Brown University. Thus, two inaugural Brown residents 
made the trip to Colombia this past March, working in San 
Ignacio Hospital, one of the busiest institutions in Bogotá. 
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Through this exchange, the residents gained a broader under-
standing of healthcare in a global environment. Exposed to 
new patterns of departmental flow and patient manage-
ment, they were able to witness excellent quality care ongo-
ing at San Ignacio while sharing their own experiences at 
Brown. They partnered with the simulation center to assist 
in teaching, and gained from the knowledge of local faculty 
who taught them innovative procedural techniques such as 
subclavian-guided central lines.

 In recognizing that language is integral to cultural and 
interpersonal understanding, the residents also focused on 
cultural immersion and language development by enroll-
ing in the Language Center of Universidad Javeriana. Their 
experience led to a deeper appreciation for the work of emer-
gency physicians abroad and the value of international col-
laboration. The team looks forward to welcoming residents 
from Universidad Javeriana to Rhode Island Hospital in the 
near future. In addition, potential exchanges for additional 
specialties are being explored. 

Focusing at all levels of education, the team has also cre-
ated opportunities for faculty development. Several aca-
demic projects describing the state of emergency medicine 
and of the residency programs in Colombia have been pub-
lished with faculty from Colombian Universities.7,8 In Octo-
ber 2019, the team will welcome Dr. Leonar Aguiar Martínez 
as guest lecturer.  Dr. Aguiar learned medicine through the 
years of conflict in Colombia, with first-hand experience as 

a new physician practicing in the Northern city of Cúcuta. 
As his career progressed, he witnessed the transition of the 
country into a post-conflict era. Dr. Aguiar became instru-
mental in the establishment of emergency medicine as a 
new specialty in Colombia bringing home expertise gained 
through an advanced fellowship in emergency medicine 
at the Ronald Reagan Institute of Emergency Medicine at 
George Washington University in Washington, D.C. 

Now, he practices as an attending physician within the 
Emergency Department at San Ignacio Hospital. During a 
lecture series for health professionals, students and the 
community, Dr. Aguiar will share his expertise on both the 
clinical practice of emergency medicine in the changing 
landscape of a post-conflict Colombia, as well as the develop-
ment of emergency medicine as a specialty in Latin America.

IMPROVEMENT OF EMERGENCY CARE  
DELIVERY IN RURAL AREAS THROUGH WHO 
BASIC EMERGENCY CARE (BEC) TRAINING
Initial results from WHO BEC rollouts in Africa indicate 
that providing basic emergency medical training in a low-re-
source setting results in a significant increase in knowledge 
of such care.9 Currently involved in the course translation, 
the team is planning to pilot a novel application of the BEC 
in Bogotá by integrating a training-of-the-trainers course into 
the medical school curriculum. This will arm new graduates 

Team photo on bridge that previously separated the front line of combat between the Colombian government and the FARC guerilla group. 
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both with the knowledge and ability to teach acquired emer-
gency skills across rural Colombia. Despite great strides, 
most emergency care in Colombia is provided by medical 
graduates with no residency or specialty training. This is 
especially true in rural, limited-resource settings. Intro-
duced in May, a national longitudinal survey is currently 
following new physicians during their first six months out 
of medical school to assess their confidence and knowledge 
of emergency care. Using this information, the team will 
assess how to best support emergency medicine education 
during medical school for these future general practitioners.

CREATION OF COMMUNITY-BASED PUBLIC HEALTH  
PROJECTS FOR IDP AND EX-FARC VULNERABLE 
POPULATIONS AFFECTED BY THE CONFLICT

In conjunction with colleagues from the Harvard Humani-
tarian Initiative and the Open Hands Initiative (OHI), Drs. 
Arbelaez and Patiño crossed cultural barriers to bring stu-
dents from the Harvard School of Public Health and the 
Universidad de Antioquia together. OHI is a non-profit 
foundation that is based in New York City. Using a public 
health lens, their innovative course guided students through 
an examination of the reforms in education, transportation 
and urban design that led to the transformation of the city of 
Medellin, Colombia. It also asked students to assess current 
healthcare hurdles faced by the city’s internally displaced 
population and create solution-driven recommendations and 
briefings, which they presented to stakeholders in Bogotá. 
Some of the students became involved in public health 
projects in an IDP settlement through connections they 
established during the course. Universidad de Antioquia  
and Brown University Faculty remain in touch. 

In 2017 Universidad de Antioquia hosted the 3rd National 
Congress of Emergency Medicine in Colombia, with partic-
ipation of Drs. Arbelaez and Patiño, who also came back in 
July 2018 to visit Universidad de Antioquia as part of their 
work as Ambassadors of the American College of Emergency 
Medicine to Colombia.

The Harvard Humanitarian Initiative, in close collabora-
tion with the team, has conducted a survey to understand 
the impact of conflict on medical and nursing education in 
Colombia during the period of 1990–2016. Preliminary find-
ings included the major socioeconomic and mental health 
impacts on medical and nursing students from rural and 
conflict-affected areas.  Severely restricted access to medical 
education within these communities exacerbated the lack 
of local health care providers. The importance of shifting 
attitudes in the classroom towards students who may have 
formerly been combatants emerged as a theme, as did the 
profound need for soft skills such as conflict resolution and 
patient advocacy training for students of medicine and nurs-
ing who participate in a year of governmental social service 

(Servicio Social), practicing in resource-limited settings. 
Conflict-related social trauma has affected faculty, stu-

dents, and patient populations, and the struggle to embrace 
coexistence in disparate parts of Colombian society extends 
to patient populations. In order to help promote a cadre of 
healthcare providers for low-resource areas, it will be neces-
sary to improve access to medical and nursing education for 
a wider range of low- income students; it will also require 
thoughtful incentives to promote graduates to work in these 
areas past the 6–12 month of Servicio Social. Most medical 
and nursing faculty report that graduates participating in the 
Servicio Social program – especially when they are assigned 
to conflict-affected areas or “Red Zones” – lack adequate 
mental and emotional preparedness to succeed at providing 
healthcare. Possible interventions were suggested, including 
mental health and security trainings for those interested in 
the Red Zone or active conflict area work. New cross-dis-
ciplinary research related to the growth of post-conflict 
studies in Colombia may pose multiple opportunities for 
addressing healthcare needs.

HUMANITARIAN DISASTER RELIEF WORK  
FOR THE VENEZUELAN MIGRANT POPULATION:  
FUTURE DIRECTIONS

Looking forward, the team is examining how to best aid in 
the current Venezuelan crisis.

As part of the Ministry of Health, Health Cluster, Brown 
emergency physicians have been participating in regular 
meetings with the local Pan American Health Organization 
office to identify the best way to support ongoing efforts to 
provide emergency care to Venezuelan immigrants. To this 
end, the team is working to finalize a concept note for emer-
gency medicine training of providers along the Northern 
border and secure external funding. 

SUMMARY  

After a signed peace agreement, Colombia entered into an 
era of rebuilding and reconciliation. It is now facing new 
challenges with the arrival of over 1 million migrants due 
to the humanitarian crisis in Venezuela.  Colombia’s health-
care sector, considered one of the most advanced and robust 
in the region,5,6 is now faced with the difficult challenge 
of providing care to a large migrant population settling 
throughout the country. 

Brown Emergency Medicine is currently spearheading a 
multi-institutional, international collaborative team dedi-
cated to supporting emergency providers across Colombia as  
they continue face new challenges. However, the benefit is 
mutual, as students, residents and faculty come together 
across cultures and institutions to share, learn, and collaborate  
from Rhode Island to Colombia.
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An Overview of the Rhode Island Hospital-Cabral y Baez  
Medical Exchange Program
NEESHA NAMA, MD; MEGHAN MCCARTHY, BS; AMANDA NOSKA, MD; AMOS CHARLES, MD; MARTHA SANCHEZ, MD

 

ABSTRACT 
In recent years, there has been a surge in the number of 
global health programs directed by academic institutions. 
Global health programs take many forms, focusing on 
different curricular goals such as knowledge attainment 
of endemic diseases, community service projects, and 
improved foreign-language skills. This is an expository 
paper describing the origins and evolution of the med-
ical exchange program between Rhode Island Hospital 
and Hospital Regional Universitario José María Cabral y 
Báez. The exchange program is unique because it is train-
ee-driven and has strived to maintain a bilateral educa-
tional exchange over the past 15 years. Future goals for 
the program include further developing a research cur-
riculum for both institutions and creating a longitudinal 
relationship with a community-based state-funded clinic 
in Santiago, Dominican Republic.

KEYWORDS:  global health, international medical 
exchange program, bilateral exchange, international 
medical elective   

“What is true in the US may not be true in the Dominican 
Republic...This rotation offers students a chance to both teach 
skills that might be useful to folks in the Dominican Repub-
lic, but also to learn and hone a unique skill set required for 
the practice of international medicine that allows for educa-
tion to be reciprocal, mutually respectful, and ideally equally 
beneficial to all involved.”  — Amanda Noska, MD, Infectious 
Disease physician who participated in the Dominican Republic 
exchange program in 2017

 
International medical exchange (IME) programs are becom-
ing increasingly more common in academic medical train-
ing in the United States (US). According to a survey by the 
Association of American Medical Colleges, as many as 30% 
of medical students report participating in a global health 
program during their time in medical school and an esti-
mated 20% of US-based residency programs offer global 
health training.1,2 These IME programs typically offer short-
term, service-learning electives at a host institution located 
in a resource-constrained setting, and often feature oppor-
tunities for medical trainees to observe the provision of 
care and engage with clinical research projects at the inter-
national site.1 A growing body of literature suggests that 
IME experiences have a strong positive impact on medical 

trainees by increasing their awareness about a wider range 
of diseases, improving their language skills, and exercising 
their cultural competency.3,4 Few IME programs, however, 
develop sustainable and bidirectional collaboration between 
the sites, like that between Rhode Island Hospital (RIH) and 
Hospital Regional Universitario José María Cabral y Báez 
(HRUJMCB).5

In 2004, the RIH Department of Medicine entered into 
an educational exchange agreement with the Department 
of Internal Medicine (IM) at HRUJMCB in Santiago, Domin-
ican Republic (DR). HRUJMCB is a public, regional hospi-
tal that serves as the safety-net, tertiary care center for the 
northern half of the DR and as the main teaching hospital 
for three medical schools located in Santiago. The partner-
ship was primarily spearheaded by Edward Wing, MD, an 
Infectious Disease (ID) physician who was Chief of Medicine 
at RIH and the Miriam Hospital (TMH) from 1998 to 2008 
and the Dean of Alpert Medical School from 2008 to 2013. 
The partnership grew under the leadership of Mark Fagan, 
MD, Joseph Diaz, MD, Michael Stein, MD, Amos Charles, 
MD, and Jael Rodriguez, MD. The current director of the 
exchange program is Martha Sanchez, MD, an ID physician 
at RIH and TMH. In the DR, the program is led by Claudia 
Rodriguez, MD, and Francisco Mejia, MD, both IM physi-
cians at HRUJMCB.

After considering other locations in Central America 
and the Caribbean, the RIH Department of Medicine chose 
HRUJMCB as the site for the educational exchange program 
primarily because of the interest of HRUJMCB faculty in 
participating in an academic collaboration. Additionally, 
the sizeable population of Dominicans in Rhode Island (RI), 
the ease of travel to Santiago, and the desire of many Brown 
University IM residents and medical students to gain inter-
national experience in a Spanish-speaking country made San-
tiago an advantageous location to put down roots. According 
to 2017 Census estimates, around 52,070 Dominicans live 
in Rhode Island, representing 5.1% of the total population of 
Rhode Island and the highest concentration of Dominicans 
in the US.6 Time spent in Santiago allows RI medical provid-
ers to have a better understanding of the culture, language, 
and social issues of their Dominican patients.  

The program was established to be a mutually-beneficial 
partnership and bilateral educational exchange program in 
which IM residents from RIH would rotate at HRUJMCB, 
and IM residents from HRUJMCB would rotate at RIH and 
TMH in RI annually. The curriculum for participants in the 
DR evolves yearly with the leadership of the medical stu-
dent coordinator and program director. The curriculum in 
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the DR includes rounding with inpatient teams 
at HRUJMCB, participating in morning report, 
social activities with HRUJMCB residents, and an 
outpatient experience. In the past, the Brown Uni-
versity students, residents and attendings partici-
pated in health outreach efforts at an outpatient 
clinic called “Pequeños Pasitos” located in the 
mountains serving an impoverished area of Santi-
ago. They also worked in bateys, which are settle-
ments around sugarcane mills primarily occupied 
by Haitians. Over time these experiences evolved 
and occasionally dissolved depending upon the 
sustainability of the rotation and the needs of the 
individual programs. More recently the exchange 
program has collaborated with a Primary Atten-
tion Unit, which is a state-funded clinic, that 
serves the community of Palo Amarillo in Santi-
ago. Primary Attention Units are clinics that pro-
vide first-level care to a specific community. In 
this clinic, Brown University medical teams work 
together with the local general practitioners pro-
viding outpatient care and home visits. During this 
time, qualified Brown University medical provid-
ers have the opportunity to give educational talks 
on preventive medicine topics to the community.

The curriculum for Dominican residents from 
HRUJMCB in RI is comprised of IM and subspe-
cialty inpatient rotations at RIH and TMH, sim-
ulation laboratory training, case discussions, and 
journal clubs. The visiting residents are also inte-
grated in the different academic activities of the 
IM residency program, such as grand rounds and 
morbidity and mortality conferences. IM residents 
from HRUJMCB who have participated in the program have 
expressed how the experiences from their time working in 
Providence hospitals have led to systematic changes in their 
practice of medicine in Santiago, including improvements 
in patient-centered care and the practice of evidence-based 
medicine. In addition, with the support of faculty leader-
ship, they have shifted the hierarchical residency training 
structure to one that is more inclusive of participation 
from medical students and interns in academic activities. A 
recent HRUJMCB resident who participated in the exchange 
stated, “We leave Providence with a broader knowledge base 
and feel empowered to bring changes to our institution.”

Every year, a third-year Brown University medical stu-
dent is selected to work as the coordinator of the exchange 
program. The coordinator is given the task of recruiting and 
guiding the team of students, residents and attendings that 
will participate in the elective, as well as developing and 
executing a four-week curriculum that aligns with the pro-
gram’s goals and philosophies (Table 1). Academic tools that 
coordinators have used include reading materials on cultural 
competency, case discussions on the challenges in the diag-
nosis and management of diseases in a resource limited set-
ting, case presentations of patients seen at HRUJMCB, and 
weekly “Brown Rounds,” which are hospital rounds led by 
Brown University faculty in HRUJMCB.

A new and developing facet of the exchange program is 

an experience of medical provision in Haiti. The Dominican 
Republic and Haiti share the Island of Hispaniola, and the 
migration of people and culture is very common. As many as 
1 million Haitians live and work in the Dominican Republic, 
and a substantial number of patients at HRUJMCB are of Hai-
tian descent.7 To better understand the history, culture, and 
medical infrastructure of Haiti, a one-week elective in Haiti 
has recently been developed under the leadership of Amos 
Charles, MD, who is the Chief of the Hospitalist section of 
the Department of Medicine at the Providence VA Medical 
Center and Neesha Nama, MD, who was the student coor-
dinator at the time. The first iteration of the Haiti elective 
took place in February 2018 where participants observed and 
rounded at Fort Liberté Hospital and the public hospital in 
Cap-Haïtien. More recently, the exchange program has part-
nered with Henry Paul, MD, and the nonprofit organization 
named NOAH, which aims to provide lasting healthcare and 
medical resources to the community of Fort Liberté. There 
have been many challenges to setting up a rotation in Haiti 
including finding a hospital to partner with, medical inter-
preters to translate between Haitian Creole and English, 
safe housing, food, and transportation for the participants. 
In order to assess any potential barriers, Dr. Charles and the 
coordinator travel to Haiti prior to the start of the elective to 
assure the safety and feasibility of the trip. We hope to con-
tinue this component of the elective as it provides valuable 

Primary Goals

(1) Ensure that participants’ goals and values align with those of the community 
in which they are working by recognizing the active process of developing a 
sensitivity to the suffering of others and working to prevent their marginalization.

(2) Further develop participants’ cultural competency by actively practicing the 
values of humility, introspection, solidarity, and social justice while rotating at 
Cabral y Baez.

(3) Understand the clinical presentation and management of common serious 
illnesses in the DR, including stroke (ischemic and hemorrhagic), complications 
of uncontrolled HTN, complications of uncontrolled HIV (CNS manifestations, 
opportunistic infections, malignancies), complications of uncontrolled DM, 
pneumonia and pulmonary effusions, COPD, ulcers (venous and arterial), anemia 
secondary to GI losses, soft tissue infections (cellulitis, fasciitis, abscesses), 
complicated UTI, PE, TB, and tropical diseases such as leptospirosis and dengue.

(4) Understand the structure of the Dominican healthcare system, the major 
causes of morbidity and mortality in the DR and the ways in which they differ 
from morbidity and mortality in the US.

(5) Increase understanding of Dominican culture.

(6) Assist the Cabral y Baez residents that rotate at Brown University.

Secondary Goals

(1) Understand preventive health measures for travelers to the DR.

(2) Understand the structure of medical education in the DR.

(3) Develop skill in working within the medical education system at Cabral y Baez.

(4) Develop skill in the cost-effective evaluation of illness in a resource-scarce 
environment.

(5) Develop increased competence in Spanish.

Table 1. Goals of the Rhode Island Hospital - Cabral y Baez Exchange Program
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insight on the healthcare challenges that Haitians face, but 
unfortunately local political uprisings limited our ability to 
travel safely to this location in 2019. 

The formalized cultural competency training is a new 
addition to the exchange program’s curriculum. Cultural 
competency for medical practitioners can be defined as the 
ability to demonstrate compassion, respect, and responsive-
ness to patient needs, regardless of their gender, age, culture, 
race, religion, disability, and sexual orientation.8 A 2005 
JAMA article shows that resident self-reported preparedness 
to deliver cross-cultural care lags well behind other clinical 
and technical areas.9 Although cross-cultural care was per-
ceived to be important among residency program and med-
ical school directors, there was little clinical time, training, 
formal evaluation, or role modeling in cultural competency 
issues. The exchange program in Santiago provides the per-
fect opportunity to practice and improve both American and 
Dominican students’ cultural competency. The curriculum 
has integrated a series of readings and introspective exercises 
with an attempt to expand and assess participants’ knowl-
edge, skills, and attitudes relating to the provision of health-
care for diverse patient populations. To assess the impact of 
this curriculum we have implemented pre-and post-depar-
ture surveys for the participants. Feedback from participants 
revealed that students want to know more about the med-
ical system in the DR and the state of medical educational 
trips in the US in order to better appreciate their experience.  

The program has faced various challenges over the years: 
identifying the personal and professional trainee factors 
that ensure a successful cohort of participants, developing 
travel requirements that create a safe experience for partic-
ipants, and recruiting attending physicians and residents to 
the program. Program leadership has addressed this issue 
by conducting annual information sessions about logistics,  
curriculum, and goals of the elective early in the year. 

In the future, we would like to increase opportunities 
for Brown University students and residents to rotate and 
pursue research in collaboration with the local residents at 
HRUJMCB. This would strengthen the alliance between RIH 
and HRUJMCB by increasing the amount of time members 
from the two institutions interact, and would benefit Cabral 
y Baez by bringing in resources and scientific attention to 
key issues that this under-resourced hospital faces such 
as antimicrobial stewardship efforts, multidrug resistant  
tuberculosis, and hepatitis C diagnosis and treatment. 

In summary, the exchange program between RIH and 
HRUJMCB takes on a new form guided by each year’s coor-
dinator, program director, and cohort of participants. How-
ever, the central principles and goals of the program have 
remained constant since its inception. By emphasizing the 
importance of an annual, long-term commitment, rather 
than being a “drop-in and drop-out” experience, a mutual-
ly-beneficial educational exchange program has been sus-
tained over the last 15 years. To ensure a truly bidirectional 
and reciprocal educational exchange, ongoing intentional 
efforts and invitations continue to be made by Brown Uni-
versity participants: (1) teachers accompany learners to the 
Dominican Republic to ensure that the education systems 
at HRUJMCB are not overburdened by the presence of Brown 

learners, and (2) when the residents from HRUJMCB arrive 
in Providence, efforts are made to pair them with Brown 
attendings and residents who have previously participated 
in the exchange program in the Dominican Republic. Adher-
ing to these principles allows the program to meet its origi-
nal goal while adapting to the innovations and initiatives of 
each new cohort of participants.
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Tuberculosis: An Epidemic Perpetuated by Health Inequalities
DARIA SZKWARKO, DO, MPH; TARA C. BOUTON, MD, MPH; NATASHA R. RYBAK, MD;  

E. JANE CARTER, MD; SILVIA S. CHIANG, MD

ABSTRACT 
Tuberculosis (TB) is the leading single-agent infectious 
disease killer worldwide. The World Health Organiza-
tion (WHO)’s End TB Strategy aims to achieve tubercu-
losis (TB) elimination by 2030, and in September 2018, 
the United Nations General Assembly held a High-Level 
Meeting on TB to address the urgency of the TB epidem-
ic and the health inequalities that continue to propel it. 
The meeting endorsed an ambitious, comprehensive ap-
proach to the TB epidemic that incorporates universal 
health coverage and tackles the social determinants of 
this disease. In this article, we provide an overview of the 
key strategies promoted in this meeting and introduce 
work by five Rhode Island-based physicians that align 
with these goals.

KEYWORDS:  Tuberculosis, End TB Strategy   

INTRODUCTION

The World Health Organization (WHO)’s End TB Strategy 
aims to achieve tuberculosis (TB) elimination by 2030 – a 
formidable goal given that Mycobacterium tuberculosis is 
the leading single-agent infectious disease killer worldwide.1 
In 2017, approximately 10 million people fell sick with TB, 
and 1.6 million people died from the disease.2 Multidrug- 
resistant TB (MDR-TB), which accounted for 558,000 inci-
dent TB cases in 2017, further complicates the fight against 
TB. MDR-TB treatment requires a longer regimen with more 
toxic drugs. Globally, the treatment success rate for MDR-TB 
is only 55% compared to 83% for drug-susceptible TB.2,3

Drug-susceptible TB treatment was developed >50 years 
ago and costs less than 10 USD/course. Why, then, has so 
little progress been made in the fight against a curable, pre-
ventable disease, when significant reductions in mortality 
have been achieved against more difficult-to-treat condi-
tions? In the past century, high-income countries (HICs) 
have achieved drastic reductions in TB incidence through 
a combination of improved living standards and dedicated 
public health infrastructure/resources. Yet, the disease con-
tinues to devastate impoverished, marginalized populations 
in low- and middle-income countries (LMICs), for whom 
optimal TB care is often deemed “impractical” and not 
“cost-effective.” Although progress has been made towards 

improving TB care in LMICs, technologies and interven-
tions considered essential for combating TB in HICs – such 
as universal drug susceptibility testing (DST) and treatment 
of latent TB infection (LTBI) – have only been recently rec-
ommended for widespread implementation. 

In September 2018, the United Nations (U.N.) General 
Assembly held a High-Level Meeting on TB (HLM-TB) 
to address the urgency of the TB epidemic and the health 
inequalities that continue to propel it. This meeting marked 
the third time in history that the U.N. has convened to 
discuss a specific disease. The priority actions for Heads 
of State and Governments adopted by the 1000 HLM-TB 
delegates reflected five key points: (1) reach all people by 
closing the gaps on TB diagnosis and prevention; (2) trans-
form the TB response to be equitable, rights-based, and peo-
ple-centric; (3) accelerate development of new diagnostic 
and treatment tools; (4) invest the necessary funds to fight 
the epidemic; and (5) commit to decisive and accountable 
global leadership, including regular reporting and program-
matic review.4 These goals convey that an effective, com-
prehensive response to the TB epidemic must incorporate 
universal health coverage and tackle the social determinants 
of this disease.5 In this article, we provide an overview of 
the key strategies promoted in this meeting and introduce 
work by five Rhode Island-based physicians that align with 
these goals.

REACHING ALL PEOPLE:  
FINALLY PRIORITIZING CHILDREN
For decades, pediatric TB has been ignored as health offi-
cials prioritized contagious adult cases as the drivers of the 
epidemic. Therefore, children represent a higher proportion 
among estimated missing, unregistered TB cases. Children, 
particularly those < two years of age, are at highest risk for 
rapid progression to severe TB disease.6 Additionally, diag-
nosing TB in children is challenging due to its paucibacil-
lary nature and the inability for most children to produce 
sputum.7 Rapid, prompt diagnosis is required in young chil-
dren, but our current testing strategies are limited. Dr. Silvia 
Chiang and her colleagues at Partners In Health-Peru and 
Harvard Medical School have conducted studies in Peru 
to identify the barriers to childhood TB diagnosis and to 
develop strategies to improve this process.8 
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Detecting childhood TB is further complicated by its 
non-specific clinical presentation; the signs and symptoms 
usually are much more subtle than those of adult TB. Ken-
ya’s National TB Program recommends that healthcare 
workers in all pediatric outpatient settings screen children 
for TB symptoms, but the high patient-to-healthcare worker 
ratio is a formidable barrier to this goal. Dr. Daria Szkwarko 
is leading a study on how to increase screening for childhood 
TB through the use of a mobile health intervention, which 
is being piloted in waiting areas at a large county hospital in 
western Kenya. A community health volunteer (CHV) uses 
a tablet-based screening application to conduct a symptom 
screen with parents/caregivers. If the application notifies 
the CHV that the child has presumptive TB based on two 
or more symptoms, the CHV gives the parent/caregiver a 
notification card, which informs healthcare workers that 
this child is at risk and requires further evaluation. This 
novel intervention also aligns with the emphasis placed 
at the HLM-TB on developing digital technologies for TB  
prevention, treatment, and care. 

INCREASING CASE DETECTION:  
FIND THE MISSING 

Globally, only 64% of estimated drug-susceptible TB cases 
and 25% of MDR-TB cases were registered and reported in 
2017.2 Finding and treating missing TB cases is key to TB 
elimination. Every global TB treatment site has a method 
of reporting TB cases to its national Ministry of Health. 
These data have been used for tracking the epidemic, but 
not for evaluating the quality of care. Dr. E. Jane Carter is 
working with her colleagues at The International Union 
Against TB and Lung Disease to institute TBData4Action, a 
new method to examine locally derived TB data to improve 
finding missing cases and the quality of care. After eighteen 
months, the project has retrained all county and sub-country 
TB coordinators in Kenya and increased case detection. 

Work by Dr. Chiang and Dr. Natasha Rybak found that 
the number of children receiving treatment for MDR-TB 
in Kyiv City, Ukraine, was much lower than the projected 
number of pediatric MDR-TB cases.9 This finding is unsur-
prising since Ukraine is among ten countries with the larg-
est gaps between the number of patients started on MDR-TB 
therapy and estimates of MDR-TB incidence.10 To find miss-
ing childhood TB cases (both drug-susceptible and MDR) 
in Ukraine, Dr. Rybak is leading a pilot study to estimate 
the number of missed pediatric TB cases that end in death. 
Ukraine’s Ministry of Health mandates autopsies in all indi-
viduals who die before age eighteen. Dr. Rybak, Dr. Chiang, 
and their collaborators at Boston University are reviewing 
pediatric autopsy data to identify possible TB-related deaths. 
The medical records of these children will then be reviewed 
to further evaluate the possibility that their deaths were 
caused by TB. This work will generate preliminary data that 

will lead to a more comprehensive effort to identify missed 
TB cases in Ukraine.

CLOSING THE GAP ON PREVENTION

LTBI represents the time period between initial infection 
with M. tuberculosis and development of symptomatic 
disease. LTBI can last for years or decades in immunocom-
petent individuals, or may be as short as weeks in people 
living with HIV (PLWHIV) or young children. Highly effec-
tive preventive therapy that significantly reduces the risk of 
progression from LTBI to TB disease has been available since 
the 1960s; however, its use has been limited to HICs. More 
recently, preventive therapy has been extended globally to 
PLWHIV and to children <5 years of age who have been in 
contact with contagious TB patients. As previously men-
tioned, young children are particularly vulnerable to TB: 
compared to non-household contacts, child contacts have a 
70% increased risk of TB infection,11 and a 66% increased 
risk of mortality.12 Yet, implementation of preventive ther-
apy for young children has been slow - the rate of preventive 
therapy initiation in child contacts < 5 years was estimated 
to be 23% of those eligible in 2017 globally.2 Drs. Carter 
and Szkwarko have been working to improve the child con-
tact management care cascade (identification, screening, 
treatment initiation, treatment completion) since 2011.13,14 
Most recently, Drs. Carter and Szkwarko collaborated with 
colleagues at Center for Health Solutions to implement a 
clinic-based child contact management strategy across 100 
facilities in Kenya. Of 2022 child contacts < 5 years exposed 
to contagious TB identified, 149 (7%) were diagnosed with 
TB disease, and 1613 (80%) initiated preventive therapy. 

ADOPTING A PATIENT-CENTERED APPROACH
Adolescents – defined by the WHO as persons aged between 
10–19 years – make up a large proportion of LMICs popula-
tions. They have an increased risk of progression from TB 
infection to disease, have poor adherence to TB therapy, and 
tend to congregate in group settings – all factors that lead to 
adolescents comprising a significant proportion of the global 
TB burden.6,15-17 Adolescence is a critical time for physical, 
psychosocial, and cognitive development – all of which 
may be jeopardized by TB disease and treatment. However, 
adolescents have been neglected in TB research and policy, 
mostly because standard TB reporting practices group 10- 
to 14-year-olds with children and 15- to 19-year-olds with 
adults.2 Many knowledge gaps remain with respect to ado-
lescent TB, such as risk factors for poor treatment outcomes, 
and the impact of adolescent TB disease and treatment on 
long-term health and wellbeing.

To address these gaps, Drs. Chiang and Rybak are con-
ducting two studies in Ukraine. The first is an analysis of 
>5000 cases of adolescent TB disease to identify risk factors 
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for loss to follow-up, death, and drug resistance. The second 
is a qualitative study to characterize the impact of TB dis-
ease and treatment on quality of life in adolescent TB survi-
vors. In Peru, Dr. Chiang and her collaborators at Partners In 
Health-Peru are interviewing >100 adolescent TB survivors, 
parents/guardians of these adolescents, and healthcare pro-
viders to evaluate TB treatment adherence facilitators and 
barriers. Informed by these interviews, Dr. Chiang and her 
collaborators will then enroll 400 adolescents at the start of 
TB treatment and develop a clinical prediction tool of poor 
treatment adherence for adolescent TB. Through this study, 
the investigators will also be able to answer other questions, 
such as the prevalence of depression among adolescents 
with TB disease.

COMBATING DRUG RESISTANCE THROUGH  
ACCESS TO DIAGNOSTICS AND TREATMENT

In the 1990s, many LMICs relied on loans from international 
financial institutions to support public health programs; as 
a result, these programs prioritized interventions that pro-
vided high return on investment.18 Therefore, TB control 
guidelines focused on diagnosis by sputum microscopy 
instead of the more expensive culture, and empirical use 
of first-line drugs for drug-susceptible TB rather than con-
ducting DST to construct regimens based on these results. 
In the United States and other HICs, combating MDR-TB 
outbreaks by tailoring individualized regimens based on 
DST results became the standard of care. However, in most 
LMICs, the management of MDR-TB remained the same. 
As TB treatment policy diverged between HICs and LMICs, 
the MDR-TB epidemic in LMICs worsened and became the 
most common form of antimicrobial resistance globally.5

Today, the creation of rapid molecular TB diagnostics that 
require less laboratory expertise have facilitated the diag-
nosis and prompt treatment of MDR-TB worldwide. The 
roll-out of Xpert MTB/RIF (Cepheid, California) in 122 high 
TB-burden countries led to an eight-fold increase in MDR-TB 
case detection by the end of 2015.19 However, major dispar-
ities continue, and only 39% of patients who are diagnosed 
with MDR-TB receive the recommended panel of DST for 
second-line drugs.10 Dr. Tara Bouton and colleagues, with 
support from the Brown University Global Health Initiative, 
have shown in Ghana that even at international academic 
centers, meeting DST guidelines remains a challenge.

Traditional MDR-TB regimens include ≥5 drugs adminis-
tered for 18-24 months. Toxicity for second-line regimens 
is high, with up to 62% of patients developing hearing loss 
with second-line injectable therapy.20 In most TB-prevalent 
settings, patients are infrequently monitored for adverse 
events. Approval of the first new MDR-TB drugs in 50 years 
has made possible all-oral and shorter therapies. Dr. Bouton, 
through collaborations at Boston University and in South 
Africa, is examining the roll-out of new drugs and the impact 
of their empirical use on drug resistance. 

CONCLUSIONS
The HLM-TB has focused the world’s attention – and more 
importantly garnered political commitment at government 
levels – on ending TB by 2030. The attendees’ commitment 
to address TB by focusing on the health inequalities that 
propel the epidemic is a major step forward. By reaching 
vulnerable populations, increasing case detection, adopting 
a patient-centered approach, and combatting drug resistance 
through improved access to diagnostics and treatment, local 
Rhode Island physicians are helping to lead the way to ensure 
that ending TB is no longer a dream but a possible reality. 
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