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Abstract 

Background:  Globally, half of all years of life lost is due to emergency medical conditions, with low- and middle-
income countries (LMICs) facing a disproportionate burden of these conditions. There is an urgent need to train the 
future physicians in LMICs in the identification and stabilization of patients with emergency medical conditions. Little 
research focuses on the development of effective emergency medicine (EM) medical education resources in LMICs 
and the perspectives of the students themselves. One emerging tool is the use of electronic learning (e-learning) and 
blended learning courses. We aimed to understand Uganda medical trainees’ use of learning materials, perception 
of current e-learning resources, and perceived needs regarding EM skills acquisition during participation in an app-
based EM course.

Methods:  We conducted semi-structured interviews and focus groups of medical students and EM residents. Par-
ticipants were recruited using convenience sampling. All sessions were audio recorded and transcribed verbatim. The 
final codebook was approved by three separate investigators, transcripts were coded after reaching consensus by all 
members of the coding team, and coded data were thematically analyzed.

Results:  Twenty-six medical trainees were included in the study. Analysis of the transcripts revealed three major 
themes: [1] medical trainees want education in EM and actively seek EM training opportunities; [2] although the 
e-learning course supplements knowledge acquisition, medical students are most interested in hands-on EM-related 
training experiences; and [3] medical students want increased time with local physician educators that blended 
courses provide.

Conclusions:  Our findings show that while students lack access to structured EM education, they actively seek EM 
knowledge and practice experiences through self-identified, unstructured learning opportunities. Students value high 
quality, easily accessible EM education resources and employ e-learning resources to bridge gaps in their learning 
opportunities. However, students desire that these resources be complemented by in-person educational sessions 
and executed in collaboration with local EM experts who are able to contextualize materials, offer mentorship, and 
help students develop their interest in EM to continue the growth of the EM specialty.
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Background
Globally, half of all years of life lost is due to emergency 
medical conditions, with low-income countries fac-
ing over four times the burden of emergency medical 
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conditions compared to high-income countries [1]. To 
reduce morbidity and mortality, particularly in low- and 
middle-income countries (LMICs), it is essential to have 
a well-functioning emergency care system optimally 
staffed with providers trained in emergency medicine 
(EM) to improve the acute stabilization of ill or injured, 
undifferentiated patients [2, 3]. Unfortunately, due to 
constraints in both infrastructure and human resources, 
many LMICs are still working to develop cohesive emer-
gency care systems and lack sufficient numbers of prac-
titioners trained to provide quality emergency care. 
Therefore, there is an urgent need to train not only cur-
rent providers, but the next generation of LMIC physi-
cians and healthcare providers in the identification and 
management of emergency medical conditions [4, 5].

However, many factors limit the development of an 
EM healthcare workforce, including a lack of exposure 
to EM amongst medical students and limited access to 
specialized post-graduate EM training, along with con-
cerns regarding cost and sustainability [5–7]. EM is still 
an emerging specialty in many LMICs; as of 2019, 42 of 
135 LMICs recognized EM officially as a medical spe-
cialty [8]. Not surprisingly, a minority of medical schools 
in LMICs incorporate EM education into their standard 
curriculum. Similarly, although EM residency training 
programs are growing throughout Africa, their numbers 
and geographic distribution remain limited [9].

Consequently, it is imperative to find innovative, low 
cost means to fill the EM educational gap in LMICs 
medical education until a substantial cadre of emergency 
physicians and educators have been developed. Already, 
the African Federation of Emergency Medicine (AFEM) 
produces high quality, locally relevant training materials 
that are downloadable and available on-line for clinicians 
and students [10]. Online resources like those offered 
by AFEM, videos, and web-based modules all constitute 
electronic learning (e-learning) resources. App-based 
forms of e-learning further overcome the barriers stu-
dents currently face in accessing EM curriculum by lev-
eraging the increasingly widespread access to the internet 
and mobile devices - connecting experienced providers 
and educators from other countries to students in need 
[11, 12]. Blended learning courses integrate e-learning 
resources with traditional, in-person learning opportu-
nities. E-learning courses have been shown to be readily 
implementable, equivalent to traditional learning meth-
ods in knowledge acquisition, well-received by students 
and educators, and are increasingly being used as a way 
to share knowledge in LMICs [11–14].

However, little research pertains to the development 
of effective EM undergraduate education resources in 
LMICs and the perspectives of the students on meth-
ods of EM learning and the increasing use of e-learning 

resources. Without understanding the current ways in 
which medical students who lack access to structured 
EM training acquire requisite knowledge and skills, it 
is difficult to best design EM educational interventions. 
Our study aims to understand the perspectives of Ugan-
dan medical students and EM residents on needs and 
resource utilization for EM education, including the role 
of blended app-based EM courses to address a lack of EM 
focused curricular offerings. Although the study started 
from an evaluation of one such blended, app-based 
EM course, it used the course as a natural impetus for 
recruiting medical students and launching a broader con-
versation on the current state of EM education at their 
university, their academic needs, and their perception of 
e-learning resources, both in relation to the course and 
beyond it.

Methods
We conducted semi-structured interviews and focus 
groups with medical trainees (undergraduate medical 
students and residents) at Makerere University School 
of Medicine (MUSM) and its partner hospital Mulago 
National Specialized Hospital in Kampala, Uganda. This 
study was approved by the School of Medicine Research 
and Ethics Committee at MUSM (#REC REF 2019–109) 
and the Stanford University School of Medicine Internal 
Review Board (IRB51200). We follow the Standards for 
Reporting Qualitative Research Guidelines [15].

Setting
MUSM has a total enrollment of over 1000 under-
graduate medical students at any given time, each going 
through a five-year curriculum to earn a Bachelor of 
Medicine and Bachelor of Surgery (MBChB). The cur-
riculum is in transition from two to now three clinical 
years at Mulago. Situated in the capital city of Kampala, 
Mulago is the largest public hospital in Uganda with over 
1500 beds. Its Accident and Emergency Unit serves as 
the emergency care delivery and triage focal point for the 
hospital and holds approximately 55 beds. The EM resi-
dency training program is a three-year program that was 
launched in 2017 and included eight EM residents in its 
first class, four in its second class, and four in its third 
class. The program was an interdisciplinary project that 
grew through support from anesthesia, surgery and criti-
cal care providers who were already providing routine 
emergency care at Mulago’s Accident and Emergency 
Unit. With the growth of the EM graduate program, there 
has gradually been an increased focus on EM in medical 
school. Currently, undergraduate EM education consists 
of first aid training for first year students and selected EM 
topics incorporated into the required anesthesia rotation 
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in the clinical years. No EM-focused courses or rotations 
are a part of the formal curriculum to date.

Blended, app‑based foundations of emergency medicine 
course
The Foundations of Emergency Medicine course began 
as a collaboration between Stanford University School of 
Medicine and Makerere University School of Medicine in 
2014. The goal of the course is to expose medical students 
to an EM-based approach to the acutely ill undifferenti-
ated patient and selected foundational topics (see Addi-
tional File 1). It was designed to be accessible to students 
from a wide range of settings world-wide. Students access 
course material, delivered as online videos, via a mobile 
app built by the Digital Medic platform [16]. Students 
can download all video content using free Wi-Fi and can 
view it offline, avoiding data usage fees. As a complement 
to the online material, workshops lasting between 2 and 
4 h are run by local instructors to discuss case scenarios, 
perform simulations, and practice hands-on skills.

In a prior prospective study [13], researchers found that 
students, whether from Stanford University or Makerere 
University, who enrolled in the app-based course had 
equivalent knowledge gains to those in a traditional class-
room-based course. In 2019, the course was offered to 
all fifth-year medical students. The course was taught by 
three first-year EM residents over 3 days using the Digital 
Medic platform with condensed adjunct workshops.

Data collection
We used a convenience sampling method to recruit med-
ical school students at MUSM enrolled in the blended, 
app-based Foundations of Emergency Medicine elective 
course in the summer of 2019. The course is open to all 
medical students but is taken predominantly by student 
entering their fifth year. The medical school’s rising fifth 
year class had approximately 120 students and from this 
group, 73 medical students enrolled in the course. The 
course was free of charge and enrollment in our study 
had no impact on their course participation. Participants 
were recruited through the course’s WhatsApp group 
and in-class on the first session. Interested students 
could then reach out to the primary interviewer and an 
interview was scheduled based on their availability. Par-
ticipation in the study was completely voluntary. Our 
methods employed both individual interviews and focus 
groups. The focus groups were conducted to elicit any 
further themes through a group perspective of the topic. 
To achieve these modes of data collection, participants 
were invited either to be interviewed individually or join 
a focus group based on their availability and preference.

We conducted semi-structured interviews and 
focus groups with fifth year medical students nearing 

completion of their undergraduate medical education, 
and first year EM residents to elicit a fuller perspective 
of undergraduate EM medical training at the Ugandan 
Medical School. The focus groups were performed at the 
end of the data collection period, which allowed prioriti-
zation of the initial interview questions based on emerg-
ing themes identified during the individual interviews. 
Additionally, focus groups were designed to uncover 
themes not elicited during individual interviews. As there 
were few residents available for participation, only indi-
vidual resident interviews were conducted.

The semi-structured interview and focus group guides 
were developed based on the study aims, a literature 
review conducted prior to data collection, and feed-
back from prior iterations of the course. Specifically, 
we focused on the question of localization and contex-
tualization of the course content. The interview guides 
were piloted with a MUSM graduate who had previously 
taken the course to ensure rigor and clarity of discussion 
questions and prompts (see Additional file  1). Guides 
were finalized after consultation with all authors. All 
interviews were performed in English, by one primary 
interviewer, AA. The guides asked main and probing 
questions in three domains:

1.	 Current access to and use of EM learning resources 
for medical trainees;

2.	 Needs for medical student EM knowledge and skills; 
and

3.	 Perspectives on the 2019 blended, app-based course.

All participants provided informed, written consent. 
All interviews and focus groups were recorded, with indi-
vidual interviews and focus groups lasting approximately 
1 hour. The recordings were transcribed verbatim and 
participants’ identities were redacted before analysis.

Data analysis
The research team used Dedoose coding software [17] to 
store data, label codes, and confirm consensus on codes. 
Our analysis team included four different coders and data 
analyzers who looked at the data individually and jointly: 
authors AA, JB, JN, and PA. Author AA, who is a medical 
student at Stanford University, coded all interviews and 
focus groups. Authors JB, JN, and PA, who are academic 
physicians in EM at Stanford University, each coded a 
selection of transcripts, so that each transcript was ulti-
mately reviewed by at least two coders. The codebook 
was started deductively from the three domains of the 
interview guides and updated inductively as coding pro-
gressed [18]. Following first round coding, all four coders 
deliberated until consensus was reached on all codes and 
the codebook was finalized. The research team used a 
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conventional thematic analysis model to synthesize find-
ings [18]. Themes were identified after the first round of 
coding, discussed with all coders, and constantly updated 
through the second round of coding until a consensus 
was reached.

Results
We enrolled 26 medical trainees. We conducted 20 semi-
structured individual interviews (13 medical students, 7 
EM graduate residents) and two focus groups with three 
undergraduate medical students in each (Table 1). Of the 
student participants who were individually interviewed, 4 
were interviewed prior to the start of the course while 9 
were interviewed during or following the course. Focus 
groups were performed after the course had ended. None 
of the focus group participants was individually inter-
viewed. Four of the seven residents interviewed were 
involved in the course as leaders, either past or present. 
All interviews with residents involved in the course 
occurred before the start of the course.

We identified three core themes through our analysis 
(Table 2): (1) medical trainees want education in EM and 
actively seek EM training opportunities; (2) although the 
e-learning course supplements knowledge acquisition, 
medical students are most interested in hands-on EM-
related training experiences; and (3) medical students 
want increased time with local physician educators.

Medical trainees want education in EM and actively seek 
EM training opportunities
All interviewees expressed that emergencies happen 
often and, especially in Uganda where EM is just blos-
soming as a department and specialty, EM training for 
all physicians should be a requirement: “There are basic 
skills that I feel like every person who is having a medi-
cal undergraduate degree should have when it comes to 
helping patients and also emergencies that happen all the 
time. So, in my opinion, any individual should be able to 
at least manage some of those emergencies.” [Focus Group 
2].

Students described that they often encountered emer-
gency situations during their clinical rotations but felt 
unconfident and unprepared. “Well, I noticed a gap in 
our curriculum and that in the years that we’ve studied, in 
all the four years that we’ve studied medicine, we haven’t 
really like gone into detail on what to do in certain emer-
gency situations and I didn’t think it was prudent to con-
tinue with the [medical school] course not knowing those 
things.” [Medical Student 8].

Without formal EM training through their medical 
curriculum, Ugandan medical students instead receive 
this training through other avenues (Table  2). Their use 
of learning resources can be grouped into three catego-
ries: structured, experiential, and unstructured resources. 
Structured resources are defined as standardized curricu-
lar learning opportunities through formal training pro-
grams and medical school courses. Experiential resources 
are defined as hands-on learning from peers, attending 
physicians, and clinical exposures during hospital rota-
tions. Unstructured resources are defined as informal 
avenues of self-directed learning gained from websites, 
apps, national and international guidelines, and other 
open learning resources.

Access to structured learning opportunities is limited 
and fragmented
Short, outside courses were in high demand but limited. 
Additionally, most structured courses described were run 
by non-Ugandan organizations. “… I remember in under-
graduate, we had ETAT, emergency triage and training for 
pediatric … Then the other one was actually some Basics 
of Emergency Care. It was another one-week training. 
I think it was pioneered by the anesthesia group. I don’t 
remember. There’s a couple of foreign faculty and all.” 
[Resident 3].

Experiential learning opportunities are used to supplement 
theoretical knowledge with practical knowledge but are 
often challenging to obtain
Medical trainees reported that they learn EM predomi-
nantly through hands-on, guided training found on 
clinical rotations: “Actually, most of the skills, we weren’t 
actually taught how to do it. We just learned on the ward 
with whoever’s there at the time.” [Medical Student 8].

However, interviewees stressed that although experien-
tial learning opportunities are their most important ave-
nue for learning, these types of opportunities are limited 
in number. In describing these limitations, students iden-
tified the lack of a formal structure to clinical mentorship 
or teaching, a high student-to-teacher ratio, and a lack of 
protected time for physicians to teach. Students desired 
increased time for physicians to provide medical student 
education. “Most of them [clinical educators] are good but 

Table 1  Participant Characteristics

5th year Medical Students 1st year 
EM 
Residents

Gender

  Male 13 (68%) 3 (43%)

  Female 6 (32%) 4 (57%)

Interview type

  Individual 13 (68%) 7 (100%)

  Focus group 6 (32%) –



Page 5 of 12Ayoola et al. BMC Medical Education           (2022) 22:84 	

Ta
bl

e 
2 

Th
em

es
, S

ub
th

em
es

, a
nd

 Q
uo

te
s

Th
em

es
Su

bt
he

m
es

D
es

cr
ip

tio
n 

an
d 

Q
uo

te

1.
 U

ga
nd

an
 m

ed
ic

al
 tr

ai
ne

es
 w

an
t e

du
ca

tio
n 

in
 E

M
 a

nd
 a

ct
iv

el
y 

se
ek

 E
M

 tr
ai

ni
ng

 o
pp

or
tu

ni
tie

s.
A

cc
es

s 
to

 s
tr

uc
tu

re
d 

le
ar

ni
ng

 o
pp

or
tu

ni
tie

s 
is

 li
m

ite
d 

an
d 

fra
gm

en
te

d.
Fo

rm
al

 e
du

ca
tio

na
l o

pp
or

tu
ni

tie
s: 

m
ed

ic
al

 s
ch

oo
l c

la
ss

es
, n

on
-E

M
 

sp
ec

ifi
c 

cl
in

ic
al

 ro
ta

tio
ns

 (a
ne

st
he

si
a,

 g
en

er
al

 s
ur

ge
ry

), 
an

d 
cl

as
s 

si
m

ul
at

io
n 

se
ss

io
ns

.

O
ut

si
de

 s
ho

rt
 c

ou
rs

es
: B

as
ic

 L
ife

 S
up

po
rt

, A
dv

an
ce

d 
Tr

au
m

a 
Li

fe
 

Su
pp

or
t, 

A
dv

an
ce

d 
Ca

rd
ia

c 
Li

fe
 S

up
po

rt
, c

om
m

un
ity

 fi
rs

t a
id

 
re

sp
on

de
r c

ou
rs

e,
 a

nd
 th

e 
W

or
ld

 H
ea

lth
 O

rg
an

iz
at

io
n’

s 
Em

er
ge

nc
y 

Tr
ia

ge
 A

ss
es

sm
en

t T
re

at
m

en
t (

pe
di

at
ric

) a
nd

 B
as

ic
 E

m
er

ge
nc

y 
Ca

re
 c

ou
rs

es
.

“F
or

 e
xa

m
pl

e,
 m

e,
 th

ro
ug

ho
ut

 m
y 

m
ed

ic
al

 s
ch

oo
l, 

I d
id

n’
t l

ea
rn

 
an

yt
hi

ng
 a

bo
ut

 e
m

er
ge

nc
y.

 I 
re

m
em

be
r w

e 
ha

d 
a 

tr
au

m
a 

co
ur

se
, 

w
e 

le
ar

ne
d 

ho
w

 to
 in

tu
ba

te
, b

ut
 I 

w
as

 a
n 

in
te

rn
 a

nd
 it

 d
id

n’
t m

ak
e 

se
ns

e.
 S

o,
 re

al
ly

 n
ot

hi
ng

 m
uc

h.
” [

Re
si

de
nt

 5
]

“In
 o

ur
 ro

ta
tio

n 
sc

he
du

le
, t

he
re

 is
 re

al
ly

 n
o 

di
re

ct
 p

ro
vi

si
on

 a
bo

ut
 

th
e 

em
er

ge
nc

y 
m

ed
ic

in
e 

ro
ta

tio
n.

 T
ho

ug
h 

w
e 

ha
ve

 a
n 

[a
cc

id
en

t 
an

d 
em

er
ge

nc
y]

 u
ni

t, 
th

at
’s 

it.
 B

ut
 th

er
e’

s 
no

 c
ou

rs
e 

th
at

 a
llo

w
s 

us
 

to
 g

o 
an

d 
le

ar
n.

 [M
ed

ic
al

 S
tu

de
nt

 1
3]

Ex
pe

rie
nt

ia
l l

ea
rn

in
g 

op
po

rt
un

iti
es

 a
re

 u
se

d 
to

 s
up

pl
em

en
t 

th
eo

re
tic

al
 k

no
w

le
dg

e 
w

ith
 p

ra
ct

ic
al

 k
no

w
le

dg
e 

bu
t a

re
 c

ha
l-

le
ng

in
g 

to
 o

bt
ai

n.

Ex
pe

rie
nt

ia
l l

ea
rn

in
g 

on
 w

ar
ds

 fr
om

 m
en

to
rs

, p
ee

rs
, n

ea
r p

ee
rs

, 
an

d 
nu

rs
es

, a
nd

 o
cc

as
io

na
lly

 th
ro

ug
h 

pr
ac

tic
e 

or
 s

im
ul

at
io

n.

“…
 if

 y
ou

 a
re

 lu
ck

y 
an

d 
yo

u 
ar

e 
ab

le
 to

 fi
nd

 o
ne

 o
f t

he
ir 

re
si

de
nt

s 
pe

rf
or

m
in

g 
th

at
 p

ro
ce

du
re

, y
ou

 s
tic

k 
ar

ou
nd

 a
nd

 y
ou

 a
sk

 th
em

 
qu

es
tio

ns
 a

nd
 th

ey
 a

ns
w

er
 y

ou
. A

nd
 if

 th
ey

 a
re

 k
in

d 
en

ou
gh

, t
he

y 
ca

n 
ev

en
 le

t y
ou

 p
er

fo
rm

, w
hi

ch
 is

 n
ot

 s
o 

of
te

n,
 b

ut
 y

ea
h,

 y
ou

 c
an

 
ob

se
rv

e 
th

em
 d

oi
ng

 it
.” [

Fo
cu

s 
G

ro
up

 2
]

Tr
ai

ne
es

 a
ct

iv
el

y 
se

ek
 to

 fi
ll 

ga
ps

 th
ro

ug
h 

un
st

ru
ct

ur
ed

, s
el

f-
di

re
ct

ed
 le

ar
ni

ng
.

Le
ar

ni
ng

 re
so

ur
ce

s 
m

en
tio

ne
d 

by
 p

ar
tic

ip
an

ts
 in

cl
ud

e:
In

te
rn

et
 W

eb
si

te
s: 

M
ed

sc
ap

e,
 L

ife
 in

 th
e 

Fa
st

 L
an

e,
 W

ik
ip

ed
ia

Vi
de

os
: Y

ou
Tu

be
, K

ap
la

n 
vi

de
os

O
ffi

ci
al

 G
ui

de
lin

es
: A

FE
M

 h
an

db
oo

k 
of

 E
m

er
ge

nc
y 

M
ed

ic
in

e
Te

xt
bo

ok
s: 

To
ro

nt
o 

N
ot

es
 fo

r M
ed

ic
al

 S
tu

de
nt

s, 
O

xf
or

d 
H

an
d-

bo
ok

s, 
Ti

nt
in

al
li’s

 E
m

er
ge

nc
y 

M
ed

ic
in

e 
M

an
ua

l, 
Ro

se
n’

s 
Em

er
ge

nc
y 

M
ed

ic
in

e:
 C

on
ce

pt
s 

an
d 

C
lin

ic
al

 P
ra

ct
ic

e
O

th
er

s: 
Po

dc
as

ts
, M

ob
ile

 a
pp

s

“…
 I 

to
ok

 m
y 

pe
rs

on
al

 in
iti

at
iv

e 
an

d 
w

at
ch

 th
e 

vi
de

os
 o

n 
Yo

uT
ub

e 
ab

ou
t h

ow
 to

 in
te

rp
re

t. 
Th

en
 I 

al
so

 g
oo

gl
e 

on
 W

ik
ip

ed
ia

 o
n 

ho
w

 
to

 in
te

rp
re

t t
ho

se
 d

iff
er

en
t r

ad
io

gr
ap

hs
.” [

M
ed

ic
al

 S
tu

de
nt

 5
]

“E
ve

ry
on

e 
ha

s 
th

at
 o

w
n 

ch
oi

ce
. A

nd
 y

ou
 g

o 
to

 Y
ou

Tu
be

, y
ou

’re
 

go
in

g 
to

 lo
ok

 fo
r w

ha
t’s

 in
 y

ou
r fi

el
d.

” [
M

ed
ic

al
 S

tu
de

nt
 1

]



Page 6 of 12Ayoola et al. BMC Medical Education           (2022) 22:84 

Ta
bl

e 
2 

(c
on

tin
ue

d)

Th
em

es
Su

bt
he

m
es

D
es

cr
ip

tio
n 

an
d 

Q
uo

te

2.
 M

ed
ic

al
 s

tu
de

nt
s 

ar
e 

m
os

t i
nt

er
es

te
d 

in
 h

an
ds

-o
n 

EM
-r

el
at

ed
 

tr
ai

ni
ng

 e
xp

er
ie

nc
es

.
St

ud
en

ts
 e

xp
re

ss
 a

n 
ov

er
al

l n
ee

d 
fo

r m
or

e 
EM

 c
lin

ic
al

 tr
ai

ni
ng

 in
 

a 
sa

fe
, g

ui
de

d 
m

an
ne

r.
St

ud
en

ts
 d

es
ire

d 
in

cl
us

io
n 

of
 s

ki
lls

 la
bs

, s
im

ul
at

io
ns

, a
nd

 g
ui

de
d 

ro
ta

tio
ns

 c
ov

er
in

g 
EM

 c
lin

ic
al

 s
ki

lls
.

“if
 th

er
e 

w
as

 a
 re

al
 s

ki
lls

 la
b 

fo
r u

s 
to

 p
ra

ct
ic

e 
so

m
e 

of
 th

os
e 

th
in

gs
. 

Ye
ah

, o
n 

du
m

m
ie

s, 
be

fo
re

 w
e 

ac
tu

al
ly

 s
ut

ur
ed

 th
e 

re
al

 p
eo

pl
e.

 It
 

w
ou

ld
 b

e 
ni

ce
.”

[M
ed

ic
al

 S
tu

de
nt

 2
]

“B
as

ic
al

ly
, I

 s
ho

ul
d 

sa
y 

th
ey

 s
ho

ul
d 

pu
t m

or
e 

of
 th

e 
te

ac
he

rs
, 

pe
op

le
 w

ho
 h

el
p 

gu
id

e 
us

 w
he

n 
w

e 
ar

e 
do

in
g 

it 
pr

ac
tic

al
ly

, b
ut

 
al

so
 th

ey
 s

ho
ul

d 
im

pr
ov

e 
th

e 
sk

ill
s 

la
b 

an
d 

m
ak

e 
it 

w
or

k 
in

 s
uc

h 
th

at
 w

e 
pr

ac
tic

e 
th

es
e 

sk
ill

s 
in

 th
e 

sk
ill

s 
la

b 
be

fo
re

 w
e 

ap
pl

y 
th

em
 

on
 th

e 
pa

tie
nt

s.”
 [M

ed
ic

al
 S

tu
de

nt
 1

1]

3.
 M

ed
ic

al
 s

tu
de

nt
s 

w
an

t i
nc

re
as

ed
 ti

m
e 

w
ith

 lo
ca

l p
hy

si
ci

an
 

ed
uc

at
or

s.
St

ud
en

ts
 m

os
t a

pp
re

ci
at

e 
pr

ac
tic

e 
op

po
rt

un
iti

es
 th

at
 a

re
 le

d 
in

-p
er

so
n 

by
 e

xp
er

ts
 a

nd
 e

du
ca

to
rs

.
St

ud
en

ts
 g

re
at

ly
 a

pp
re

ci
at

ed
 th

e 
ch

an
ce

 to
 p

ut
 th

eo
re

tic
al

 c
on

-
ce

pt
s 

in
to

 p
ra

ct
ic

e 
w

ith
 e

xp
er

t g
ui

da
nc

e 
an

d 
ha

nd
s-

on
 le

ar
ni

ng
 in

 
th

e 
m

id
st

 o
f a

n 
e-

le
ar

ni
ng

 c
ou

rs
e.

“A
nd

 a
ls

o,
 th

e 
di

sc
us

si
on

s 
w

er
e 

re
al

ly
 h

el
pf

ul
 in

 a
 w

ay
 th

at
... 

th
ey

 
he

lp
ed

 u
s. 

Th
ey

 to
ok

 u
s 

st
ep

 b
y 

st
ep

. B
ec

au
se

 it
 is

 d
iff

er
en

t w
he

re
 

yo
u 

ju
st

 s
it 

an
d 

w
at

ch
 th

e 
vi

de
os

 b
ec

au
se

, w
he

n 
yo

u 
ac

tu
al

ly
 

re
ac

h 
to

 a
pp

ly
 w

ha
t y

ou
’v

e 
w

at
ch

ed
, y

ou
 m

ay
 fo

rg
et

 th
in

gs
 a

nd
 

lik
e 

ju
m

bl
e 

up
 e

ve
ry

th
in

g.
 B

ut
 th

ey
 w

er
e 

th
er

e 
to

 g
ui

de
 u

s 
st

ep
 b

y 
st

ep
, w

hi
ch

 I 
th

in
k 

w
as

 re
al

ly
 v

er
y 

he
lp

fu
l. T

he
y 

re
al

ly
 g

iv
e 

us
 th

ei
r 

tim
e 

an
d 

w
e 

ap
pr

ec
ia

te
 th

at
 th

ey
 g

av
e 

us
 th

ei
r t

im
e 

to
 te

ac
h 

us
.” 

[F
oc

us
 G

ro
up

 2
]

St
ud

en
ts

 fe
el

 th
at

 c
on

te
xt

ua
liz

at
io

n 
by

 lo
ca

l E
M

 in
st

ru
ct

or
s 

is
 

ne
ce

ss
ar

y 
to

 in
cr

ea
se

 re
le

va
nc

e 
to

 th
ei

r s
et

tin
g.

Tr
ai

ne
es

 d
es

ire
d 

vi
de

os
 c

on
te

nt
, g

ui
de

lin
es

, o
r e

xp
er

t l
ec

tu
re

s 
po

rt
ra

yi
ng

 h
ow

 to
 a

dd
re

ss
 s

itu
at

io
ns

 in
 th

ei
r c

lin
ic

al
 s

et
tin

g.

“If
 a

 p
er

so
n 

w
ho

 c
om

es
 fr

om
 a

 c
ou

nt
ry

 w
he

re
 th

ey
 h

av
e,

 p
er

 
ho

sp
ita

l, 
th

ey
 h

av
e 

m
ed

ic
al

 e
va

cs
, t

he
y 

ha
ve

 a
ll 

th
e 

fa
nc

y 
an

d 
id

ea
l 

th
in

gs
, c

om
e 

to
 te

ac
h 

us
 h

er
e,

 th
e 

in
pu

t f
ro

m
 o

ur
 lo

ca
l f

ac
ul

ty
 

an
d 

th
in

gs
 w

e 
ca

n 
eq

ua
lly

 s
til

l d
o 

go
od

 e
m

er
ge

nc
y 

ca
re

 to
 th

e 
pa

tie
nt

s. 
Bu

t i
n 

ou
r s

et
tin

g,
 th

ey
 p

ut
 th

in
gs

 in
to

 c
on

te
xt

 a
 b

it 
…

 
I’m

 g
oi

ng
 to

 b
e 

ab
le

 to
 s

av
e 

m
y 

U
ga

nd
an

 p
at

ie
nt

 w
ith

 w
ha

te
ve

r I
 

ha
ve

, s
o 

th
e 

lo
ca

l f
ac

ul
ty

 b
rin

g 
th

at
 to

 li
gh

t.”
 [R

es
id

en
t 3

]

“Y
ea

h,
 a

ct
ua

lly
 th

es
e 

se
ss

io
ns

, I
 th

in
k,

 w
er

e 
ve

ry
 ta

ilo
re

d 
to

w
ar

ds
 

th
e 

U
ga

nd
an

 s
et

tin
g.

 T
he

y 
di

d 
no

t t
al

k 
ab

ou
t a

ny
th

in
g 

ou
t o

f t
he

 
co

nt
ex

t. 
I r

ea
liz

ed
 th

at
 th

es
e 

ca
se

s, 
th

ey
 w

er
e 

de
riv

in
g 

th
em

 o
ff 

he
ad

 p
ro

ba
bl

y 
fro

m
 th

ei
r e

xp
er

ie
nc

es
 w

or
ki

ng
 in

 th
e 

U
ga

nd
an

 
se

tt
in

g.
 I 

th
in

k 
th

ey
 re

al
ly

 b
ro

ug
ht

 o
ut

 o
ur

 a
sp

ec
t h

er
e 

as
 in

 o
ur

 
se

tt
in

g.
 A

nd
 y

ea
h,

 it
 w

as
 v

er
y 

go
od

.” [
M

ed
ic

al
 S

tu
de

nt
 1

1]



Page 7 of 12Ayoola et al. BMC Medical Education           (2022) 22:84 	

Ta
bl

e 
2 

(c
on

tin
ue

d)

Th
em

es
Su

bt
he

m
es

D
es

cr
ip

tio
n 

an
d 

Q
uo

te

St
ud

en
ts

 d
es

ire
 in

cr
ea

se
d 

ex
po

su
re

 a
nd

 e
ng

ag
em

en
t w

ith
 E

M
 

an
d 

EM
 ro

le
 m

od
el

s.
En

ga
ge

m
en

t i
n 

an
 E

M
 c

lin
ic

al
 ro

ta
tio

n,
 m

or
e 

in
te

ra
ct

io
ns

 w
ith

 E
M

 
ph

ys
ic

ia
ns

, a
nd

 E
M

 c
ou

rs
es

 e
ar

ly
 a

nd
 o

ft
en

 in
 m

ed
ic

al
 s

ch
oo

l.

“I 
w

is
h 

th
ey

 c
an

 m
ak

e 
it 

a 
di

sc
ip

lin
e 

on
 it

s 
ow

n 
lik

e 
sa

y 
a 

co
ur

se
 

w
ee

k,
 a

 m
ar

ke
d 

co
ur

se
, a

 p
ar

t o
f t

he
 u

ni
ve

rs
ity

 p
ro

gr
am

.” [
Fo

cu
s 

gr
ou

p 
1]

“S
o,

 if
 w

e 
ha

ve
 m

or
e 

U
ga

nd
an

 e
du

ca
to

rs
, I

 w
ou

ld
 w

an
t t

o 
ha

ve
 

a 
U

ga
nd

an
 e

m
er

ge
nc

y 
ph

ys
ic

ia
n 

w
ith

 th
at

 k
in

d 
of

 a
tt

itu
de

 th
at

 
th

e 
ex

te
rn

al
 e

du
ca

to
rs

 h
av

e.
 S

o,
 it

 w
ill

 k
in

d 
of

 e
nc

ou
ra

ge
 y

ou
 a

s 
a 

U
ga

nd
an

 M
M

ED
 if

 y
ou

 h
av

e 
a 

U
ga

nd
an

 e
m

er
ge

nc
y 

ph
ys

ic
ia

n.
 It

 
ki

nd
 o

f m
ot

iv
at

es
 y

ou
.” [

Re
si

de
nt

 7
]



Page 8 of 12Ayoola et al. BMC Medical Education           (2022) 22:84 

most of them are always busy so if there’s someone who’s 
really there for you, you can learn a lot from them … Our 
challenge is time, I would just ask them to avail more time 
to students and come on wards to teach.” [Medical Stu-
dent 6].

Trainees actively seek to fill gaps through unstructured, 
self‑directed learning
Often, structured courses and unstructured, experien-
tial learning opportunities are not enough exposure to 
the EM training that students desire. Instead, students 
reported turning to unstructured, self-directed learning 
resources. These resources are typically free, easily acces-
sible and often those suggested by peers or colleagues. 
The use of these resources greatly varied between train-
ees. While some sites of self-directed learning are vali-
dated through medical organizations and institutions, 
most were informal sites, hand-selected by the user. “You 
know the internet is huge, you need to narrow down. Then, 
I didn’t have, like, a search engine. So, it was either Med-
scape or like Google...” [Resident 7].

Although the e‑learning course supplements 
knowledge acquisition, medical students are most 
interested in hands‑on EM‑related training experiences 
with in‑person instructors
Students express an overall need for more EM clinical training 
in a safe, guided manner
Safe in this case refers to psychologic safety with 
unevaluated learning that is free of consequences. 
Guided training refers to providing constructive feed-
back or opportunities to reapply learned skills. Students 
described that, often, “learning on ward is opportunistic” 
[Medical Student 2]. “… many times people would come 
with massive pleural effusion that needed drainage, so I 
learned from the interns. I assisted but I’ve never actu-
ally done one myself. It helps that you see it done and then 
you’re taught but I wish it could be done on a dummy first 
before you actually try on any human being …” [Focus 
Group 1].

Medical students want increased time with local physician 
educators
Medical students found it particularly meaningful to 
interact with the Ugandan EM residents who taught the 
2019 Foundations of EM course and expressed a desire 
for increased time with Ugandan physician educators.

Students most appreciate practice opportunities that are led 
in‑person by experts and educators
Students valued the personalized guidance provided by 
instructors, the local contextualization instructors gave to 
the learning material, and the unique exposure to EM the 

in-person sessions provided. Though students felt that 
the course’s app-based video content effectively provided 
foundational information on EM and helped reduce bar-
riers to accessing content, the in-person workshops with 
instructors were described as crucial as they allowed stu-
dents a chance to put theoretical concepts into practice 
with expert guidance. One student expressed apprecia-
tion for the instructors who guided them step by step: “… 
we always need a teacher or you might not do it as well 
as it should be done even if you watched a video. Because 
this is a person who is showing you how to hold a needle, 
how to turn a patient.” [Medical Student 2].

Further, the enthusiasm of local instructors and their 
accessibility was a powerful motivator for students to 
explore EM further: “Seeing instructors passionate about 
it, conjures a possibility in my head of ‘maybe I could do 
this’.” [Medical Student 12].

Students feel that contextualization by local EM instructors 
is necessary to increase relevance to their clinical setting
Medical trainees expressed that the video content needed 
to be locally contextualized to practice in Uganda, even 
though the content was overall comprehensive, easy to 
understand, and engaging: “The content was spot on, it’s 
just the setting and the localization...These people have 
been taught for five years to do Mulago system. If you can 
put that content and localize it, contextualize it to the set-
ting in which they are used to, they would take up more of 
the knowledge and skills.” [Resident 1].

We define contextualization here as EM educational 
content that focuses on common emergency cases 
encountered in the setting of use, the resources avail-
able and guidelines followed at local hospitals, and ways 
local providers improvise if recommended resources are 
not available. Students felt that this contextualization was 
provided during in-person workshops by local providers. 
For example, a focus group participant noted, “I like the 
fact that [he] used to use local examples … you needed a 
cervical collar, but you don’t have it. Don’t have the lux-
ury of having one, so what do you do? Use a blanket. I like 
those aspects.” [Focus Group 1].

Trainees also identified the need for locally relevant 
learning material that includes expertise from local 
instructors in all aspects of their learning, as many 
learning resources were predominantly created abroad. 
Trainees desired videos, guidelines, or expert lectures 
portraying how to address situations in their clinical set-
ting, based on local capacity and protocols. Many partici-
pants suggested the creation of additional videos locally, 
“I wish in our Ugandan setting, we can have some Ugan-
dan videos prepared by our lecturers here where they 
know real Ugandan cases ... we can always add the vid-
eos to our sessions and then to the simulations and then 
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the skills lab. I think it’ll make us better than it has been 
before.” [Focus Group 1].

Students desire increased exposure and engagement with EM 
and EM role models
Students experienced a positive increase in their percep-
tion of their competence in EM care. All participants 
said they would recommend the course to other medi-
cal students, and all felt the course had a positive impact 
on their perception of the importance of EM education. 
Even students who were not interested in entering the 
EM specialty described the strong importance of emer-
gency care in every field of medicine: “I’d strongly rec-
ommend it [the course] … reason being emergency care 
applies. You’ll come across these conditions. It’s needed 
almost everywhere, in every field.” [Medical Student 11].

In particular, trainees noted wanting a core EM clinical 
rotation to be offered during medical school.

I would say it should be a core module. Part of the 
curriculum. Because it’s not reflected anywhere in 
the curriculum and it’s very important for any gen-
eral doctor. Might not end up as emergency phy-
sicians but every doctor has to learn the general 
approach for approaching an acutely ill, undifferen-
tiated patient. So, I wouldn’t just recommend it for 
any student, I would recommend that the university 
incorporates it in the curriculum. [Resident 1]

Discussion
Our findings add to the literature on EM education and 
e-learning use in LMICs by incorporating the perspec-
tives and needs of medical students. We found that Ugan-
dan medical students were eager to have more training in 
EM because they saw EM as part of any physician’s prac-
tice in Uganda. Moreover, students desired an in-person 
component to their learning that provided access to local 
instructors, contextualization of e-learning educational 
content and overall exposure to EM and physician role 
models. As ever-increasing access to technology facili-
tates the sharing of online educational materials like the 
course presented in this study, it is important to under-
stand how materials created in high-resourced settings 
can be successfully adapted for LMICs where resources 
and pathology may differ. Our study grows the needed 
discussion on contextualization and its necessity in inter-
national educational collaborations [19].

Incorporate opportunities for EM training, practical 
clinical sessions, and emergency care management often 
and early in medical school
Our results showed that medical students recognize 
that emergencies occur across specialties and that it 

is necessary to gain knowledge and skills on how to 
approach emergencies, beginning with the undifferenti-
ated patient, regardless of the career path a student plans 
to follow. Emergencies are anxiety provoking, and it takes 
not only exposure to allow students to translate their 
knowledge into action but also practice to build the skills 
necessary to address emergency presentations. In the 
current system at the school evaluated, students report 
relying heavily on unstructured teaching during clinical 
ward rotations and self-identified learning resources to 
create the foundation of their medical knowledge.

As noted in this study, students desire access to addi-
tional practical experiences, guided by experienced edu-
cators, early and often in medical school, to bridge this 
gap in EM training opportunities. This aligns with cur-
rent research on clinical skills acquisition, as medical 
trainees express hands-on practice and learning from 
clinical seniors as important resources for informal 
learning [20–22]. The implementation of a required EM 
core rotation can create this learning space and strength-
ens medical student training, especially in the final clini-
cal year [23, 24]. Our recommendation therefore is that 
medical schools include a core foundational EM rotation 
early in the medical school curriculum.

Medical students need easily accessible, high‑quality 
educational resources that e‑learning courses provide 
but in‑person instruction is still crucial
Our findings reveal a critical perception of the e-learn-
ing app-based course as a beneficial first step but inad-
equate alone to address the current gaps in EM education 
opportunities. Participants’ perception of the course’s 
quality and the positive impact it had on their learning 
aligns with the literature on the effectiveness of sup-
plemental, e-learning and blended courses for teaching 
foundational medical principles [11–14].

However, our study reaffirms that in-person educa-
tion is an important aspect of learning, even for students 
engaged with an e-learning course, and for mentorship. 
The in-person element allows for further details related 
to the content to be provided and is important for build-
ing mentorship opportunities early and often to support 
medical student learning [25, 26]. Based on the find-
ings of this study, it is recommended that developers of 
e-learning courses support, engage, and collaborate with 
local educators to provide in-person learning and spur 
innovation in this area.

Local contextualization of globally distributed educational 
materials can help increase student engagement
Current literature on medical e-learning tools do not 
fully explore the importance of contextualizing e-learn-
ing material to the local clinical setting [27–29]. To 
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promote the success of e-learning courses, we strongly 
recommend local contextualization, utilizing the exper-
tise and direct participation of local EM role models 
whenever possible. This contextualization may allow stu-
dents to better apply the knowledge gained to their own 
practice settings and increases their engagement and 
trust in the course. We recommend that local EM experts 
be included in adapting courses created in high-income 
countries, they are not only better positioned to tailor 
the message to their student’s needs, but also to demon-
strate the incredible knowledge and talent possessed by 
regional experts and its value to the learning process.

Students value the relationships built with their local 
instructors and can better imagine themselves as phy-
sicians providing emergency care when exposed to 
Ugandan EM physicians. Students’ appreciation of the 
exposure to local EM physicians during the course and 
their desire for increased mentorship during ward rota-
tions shows the potential to create mentorship structures 
during clinical training and promote formal teaching 
opportunities for junior and senior attendings [30–32]. 
Access to local experts and mentors promotes the growth 
of the specialty itself. As existing literature shows, the 
personal role models students interact with in medi-
cal school greatly influence their specialty choice [33]. 
In a budding field like EM, in-person education by local 
EM experts is particularly important as these interac-
tions offer a vital means through which students can gain 
exposure to the specialty and potentially drive interest in 
pursuing future training and eventual work in the field. 
This is especially relevant in Uganda as the medical edu-
cation system begins to build a pipeline of qualified appli-
cants to fill their new EM residency programs.

It is clear trainees in this study desire knowledge con-
textualized to Uganda’s setting, incorporating Uganda 
physicians, yet current literature on implementing EM 
training courses in LMICs has not put importance on 
the educators delivering the content [34]. Future work 
needs to be done to show how contextualized resources 
and implementation by local educators affect partici-
pants’ learning. It is also important to explore the degree 
of contextualization (regional, national, or continental) 
necessary to create an appropriately relevant educational 
material.

Limitations
Our study is subject to selection bias in two ways. First, 
we only offered participation to students who had already 
clearly demonstrated their interest in EM by enrolling in 
the course. Second, we did not randomly sample from 
the class, but rather students self-selected to enroll. As a 
result, these students may be the most invested in gain-
ing EM knowledge as compared to the average medical 

student at MUSM. We also note that several interviews 
were done during the course or following the course - 
this timing could have influenced students’ views on EM 
medical education and its importance. In addition, we 
include only a single academic institution in Uganda and 
EM topics and skills may be more or less fully integrated 
at other medical schools. Lastly, we acknowledge a pre-
existing belief amongst the research team in the impor-
tance of EM education and training, which contributed 
to our design of the study and may have affected our 
interpretation. However, the importance of EM and its 
continued growth are supported by multiple national and 
international healthcare organizations.

Conclusion
Students in Uganda and many LMICs lack access to 
structured EM education, which acts as a barrier to the 
development of effective emergency medical systems 
and the potential recruitment of future EM clinicians. 
Through an exploration of student perspectives, this 
study found that although Ugandan students actively 
seek EM knowledge and practice experiences, few for-
mal, institutionalized opportunities exist which leads 
students to utilize self-identified, non-standard learning 
opportunities. Students identified e-learning programs 
as a means of sharing high quality EM education, while 
novel institutional EM programs continue to mature, 
however these programs alone are inadequate. Students 
desire e-learning resources to be complemented by in-
person educational sessions, collaborating with and 
directly incorporating local EM experts who are able to 
further contextualize materials, offer mentorship, and 
help students develop their interest in EM to continue 
EM’s growth in these regions. Therefore, when design-
ing and deploying e-learning EM educational content, it 
is important to consider the perspectives of the students 
who will use it, collaborate with professionals in the 
region regarding contextualization of the work whenever 
possible, and find ways to supplement online resources 
with in-person learning opportunities provided by local 
educators. Future studies should look at the effects of 
contextualized teaching on student engagement and 
knowledge acquisition.
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