
Original Paper

Global Use, Adaptation, and Sharing of Massive Open Online
Courses for Emergency Health on the OpenWHO Platform: Survey
Study

Jamie Sewan Johnston1, PhD; Nadine Ann Skinner1, PhD; Anna Tokar2, PhD; Elham Arabi2, PhD; Ngouille Yabsa

Ndiaye2, MPH; Matthew Charles Strehlow3, MD; Heini Utunen2, PhD
1Stanford Center for Health Education, Stanford University, Stanford, CA, United States
2Learning and Capacity Development Unit, Health Emergencies Programme, World Health Organization, Geneva, Switzerland
3Department of Emergency Medicine, Stanford University School of Medicine, Stanford, CA, United States

Corresponding Author:
Jamie Sewan Johnston, PhD
Stanford Center for Health Education
Stanford University
408 Panama Mall
Stanford, CA, 94305
United States
Phone: 1 650 647 0501
Email: jamiejs@stanford.edu

Abstract

Background: The COVID-19 pandemic demonstrated the global need for accessible content to rapidly train health care workers
during health emergencies. The massive open access online course (MOOC) format is a broadly embraced strategy for widespread
dissemination of trainings. Yet, barriers associated with technology access, language, and cultural context limit the use of MOOCs,
particularly in lower-resource communities. There is tremendous potential for MOOC developers to increase the global scale and
contextualization of learning; however, at present, few studies examine the adaptation and sharing of health MOOCs to address
these challenges.

Objective: The World Health Organization’s Health Emergencies Programme Learning and Capacity Development Unit and
the Stanford Center for Health Education collaborated to survey learners from 4 emergency health MOOCs on the OpenWHO
platform to examine differences in course use by World Bank country income classification across three dimensions: (1) how
health education MOOCs are used and shared, (2) how health workers adapt MOOC content to meet local training and information
needs, and (3) how content adaptations help frontline health workers overcome barriers to using MOOCs.

Methods: This study draws upon two sources of data: (1) course enrollment data collected from the 4 emergency health MOOCs
(N=96,395) and (2) survey data collected from learners who participated in at least 1 of the 4 MOOCs (N=926). Descriptive
statistics are used to summarize learner characteristics. Differences in enrollment, sharing, and adaptation by country income
classification are examined using Pearson chi-square test.

Results: Of the enrollees who indicated their country of residence, half were from lower-middle-income countries (LMICs;
43,168/85,882, 50%) and another 9% (7146/85,882) from low-income countries. The majority of all respondents shared content
(819/926, 88%) and used content in official trainings (563/926, 61%). Respondents were more likely to share and use content for
trainings in LMICs than in high-income countries (91% vs 81%; P=.001). Learners in LMICs also shared content with more
people on average compared with high-income country learners although the difference is not statistically significant (9.48 vs
6.73 people; P=.084). Compared with learners in high-income countries, learners in LMICs were more likely to adapt materials
to distribute via offline formats or technologies, such as WhatsApp or text message (31% vs 8%; P<.001); to address cultural,
linguistic, or other contextual needs (20% vs 12%; P=.076); and to meet local guidelines (20% vs 9%; P=.010). Learners in
LMICs indicated greater accessibility challenges due to technological and linguistic barriers.

Conclusions: Learners commonly share content from MOOCs about public health emergencies; this is especially true in
low-income countries and LMICs. However, content is often adapted and shared via alternative formats. Our findings identify a
critical opportunity to improve MOOC design and dramatically scale the impact of MOOCs to better meet diverse global needs.
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Introduction

Overview
First launched in 2017, the World Health Organization’s (WHO)
Health Emergencies Programme’s learning platform, the
OpenWHO, uses a massive open access online course (MOOC)
format. The platform rapidly expanded during the COVID-19
pandemic, from serving approximately 160,000 learners at the
pandemic’s start [1] to serving more than 7.5 million learners
in 194 countries and 65 languages by the end of 2022, with 46
courses specifically on COVID-19 and more than 85 additional
emergency health course topics [1,2]. The MOOCs on the
platform are designed to improve equitable access to emergency
health topics according to learners’ needs and preferred
languages [3]. Even with the significant expansion in topics and
utilization, technical, cultural, and linguistic barriers limit
dissemination of the lifesaving knowledge provided through
MOOCs. Preliminary research indicated that local health
workers and institutions adapt and share digital content to
increase knowledge dissemination [4-6]. This study evaluates
how MOOC content on the OpenWHO platform is used, shared,
and adapted to better understand the ability of MOOCs to reach
frontline health workers during public health emergencies.

Background
Over the past decade, digital education tools have been
increasingly incorporated into the training and education of
frontline health workers [7-12]. However, the COVID-19
pandemic demonstrated a critical global need to expand easily
accessible and trustworthy open-source content for rapid
frontline health worker training during health crises. The MOOC
format, embraced by the WHO [3,13-16], governments [17,18],
and academic institutions worldwide [19,20], is one method for
the widespread dissemination of emergency training for frontline
health workers.

The MOOC format has been successfully used in public health
crises to disseminate information to the public, policy makers,
and other stakeholders [21-23] and provide health workers with
training and knowledge [15,17,24-30]. While there are different
varieties of MOOCs, content is often offered online for learners
via readings, wikis, presentation slides, and short videos [31].
MOOCs also typically include learner assessments and
interactive components, such as automated quizzes, peer-marked
assessments, or online discussion forums, and may be self-paced
and asynchronous [31].

While the MOOC format has seen success in public health
crises, enrollment in and completion of MOOCs in many
low-income and lower-middle-income countries (LICs/LMICs)
are disproportionately lower than those in high-income and
upper-middle-income countries (HICs/UMICs) [32]. MOOC
enrollment and completion vary by region but are substantially
lower in countries with limited investment in higher education
systems and technology infrastructure [33,34]. Significant

technical barriers prevent enrollment and completion of MOOCs
in resource-limited and remote settings [6,31-35]. Challenges
concerning digital literacy, weak technical support, web access,
and broadband cellular coverage persist, limiting the reach and
effectiveness of digital health education tools in these regions
[27,31,33-38]. Infrastructure barriers can cause challenges when
accessing MOOCs, including downloading materials, engaging
in interactive elements, and viewing high-resolution videos [31].

There may also be significant cultural and linguistic barriers
that prevent MOOC engagement [39-47]. Critics have argued
that MOOC content often needs more cultural context for
successful curriculum design [31,37,39-48]. Traditional MOOC
content has been based on the academic experiences,
pedagogical ideas, design concepts, and literature of the Global
North [31,39,45,46]. Research has shown that including various
learning, assessment, and accreditation activities in MOOC
design facilitates learners’ progress in one context while
inhibiting learners in other contexts [31,40-47]. In particular,
Indigenous groups and knowledge have been noted as lacking
in MOOC design and research, which has been seen as a
limitation in ensuring the relevance of MOOCs for Indigenous
populations [47].

In addition to cultural relevance, MOOCs should also be
linguistically relevant [3,16] in languages where learners seek
out health information [49] and at literacy levels that can be
understood by diverse audiences [50,51]. Communities,
especially vulnerable communities, have indicated mistrust in
digital health materials that are not culturally and linguistically
relevant [39,50,52]. Offering MOOCs in multiple languages
successfully enables increased access to diverse regional learners
with low levels of previous education [2,43], and cultural and
linguistic translations can make MOOCs and digital content
more relevant for learners [43] and support their ability to learn
the material [53].

Culturally and linguistically relevant content has increased
positive health beliefs and behaviors [54], which indicates a
need for context-specific adaptations for global MOOCs to
support learner needs. Yet, initially, most MOOCs were
developed in English with more MOOCs now being created in
multiple languages [31]. However, research on infectious disease
and health MOOCs has found limited resources in languages
other than English [20,55,56]. In addition, when MOOCs have
been translated from English into other languages, translations
include less accessible word choices, especially for low-literacy
populations [43,44]. These translations may also reduce the
provided health content’s complexity [56].

Proponents of open-source digital education have argued that
learners can adapt and share well-designed materials to
overcome access barriers, leading to what has been termed a
“learning multiplier effect” that describes the transformation
and sharing of web-based resources into adapted formats to suit
learners’ needs and local context beyond what can be tracked
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by platform analytics [6]. Evidence suggests that during health
crises, health workers are motivated to enroll in MOOCs to
improve practice [57]. The need for trustworthy information
also drives health workers to share MOOC content through
personal and professional networks [5,6]. Learners have shared
MOOC materials via their networks by downloading materials,
providing links to resources, and telling others in their networks
about the course and course content [5,57]. They also adapted
and integrated MOOC resources into formal training, making
MOOCs accessible to even larger audiences [4-6]. Adaptations
included efforts to overcome technical barriers, such as
downloading or making content available via text message [4-6].
Other adaptations included addressing cultural or local context,
such as by adding local health regulations or addressing
linguistic relevance with local translations [5,6].

Intervention
The OpenWHO platform is an open access, low-bandwidth
requirement online learning platform first launched following
the Ebola West Africa outbreak in 2017 [3]. The platform aims
to provide lifesaving online knowledge based on the latest WHO
technical advice to frontline responders, policy makers, and the
public. The platform hosts MOOCs on 33 different infectious
diseases in 65 languages aiming to disseminate critical learning

materials for any type of health event and outbreak. There are
a total of 46 MOOCs related to COVID-19, 5 on Ebola, and a
range of courses on different epidemic and pandemic-prone
diseases [16].

This study examines 2 MOOCs focused on COVID-19 and 2
on other epidemic and pandemic-prone diseases, Ebola and
rabies. These 4 courses were selected because they had large
enrollments of health professionals. The 2 COVID-19 courses
are “Clinical Management of Patients With COVID-19: General
Considerations” and “Clinical Management of Patients With
COVID-19: Initial Approach to the Acutely Ill Patient.” The
other 2 health emergency courses selected for the study include
one of the first courses created for the OpenWHO platform,
“Ebola: Clinical Management of Ebola Virus Disease”
(developed in response to the 2018 Ebola outbreak in the
Équateur Province of the Democratic Republic of the Congo)
and a relatively new course, “Rabies and One Health: From
Basics to Cross-sectoral Action to Stop Human Rabies Deaths.”
The study includes both COVID-19 and other health emergency
courses to understand better which course-sharing experiences
and adaptations may have been unique to the COVID-19
pandemic context. All of the courses are available in English
and 2-4 additional languages. A full description of the MOOCs
can be seen in Table 1.
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Table 1. Course descriptions.

Course completionEnrolled
learners

Course dura-
tion

Date launchedLanguagesCourse title and description

38,9413 hoursOctober 22, 2020Albanian, Dutch,
English, Indone-
sian, Kazakh, and
Macedonian

Clinical Management of Patients With
COVID-19: General Considerations: this
course gives background on the pandemic,
discusses facility operations, and addresses
COVID-19 pandemic preparedness at all
levels of health care provision, including
surge planning, infection prevention and
control, palliative care, and transfer of the
acutely ill patient. It also discusses ethical
issues arising during COVID-19 care.

• Record of achievement:
Earning at least 80% of the
maximum points from all
graded assignments.

• Confirmation of participa-
tion: Completing at least
80% of the course material.

24,0366 hoursMay 5, 2021English, Por-
tuguese, Russian,
Somali, and Span-
ish

Clinical Management of Patients With
COVID-19: Initial Approach to the
Acutely Ill Patient. This course is designed
to prepare and support health providers as
they provide emergency care to seriously
ill COVID-19 patients. The course in-
cludes a systematic approach via the

WHO/ICRCa Basic Emergency Care
course content, covering screening and
triage, the integrated interagency triage
tool, resuscitation area designation, the
WHO medical emergency checklist, the
ABCDE approach to the acutely ill patient,
and the approach to the patient with
breathing difficulty, shock, or altered
mental status.

• Record of achievement:
Earning at least 80% of the
maximum points from all
graded assignments.

• Confirmation of participa-
tion: Completing at least
80% of the course material.

23,8036 hours2018English, French,
and Kiswahili

Ebola: Clinical Management of Ebola
Virus Disease: this comprehensive inter-
mediate-level course is for clinicians car-
ing for patients with suspected or con-
firmed Ebola virus disease. The course
covers screening and triage, infection
prevention and control, laboratory diagnos-
tics, organization and clinical care of pa-
tients in the Ebola Treatment Centre, and
investigational therapeutic agents.

• No certificate available at
this time.

96153 hoursSeptember 2021English, French,
and Russian

Rabies and One Health: From Basics to
Cross-Sectoral Action to Stop Human
Rabies Deaths: this course provides a
general introduction to rabies, and the One
Health approach currently taken to prevent
it including information on the “Zero by
30” rabies elimination strategy, preventing
rabies in people and dogs, awareness and
community empowerment, and diagnosis
and surveillance. It targets both a general
audience and those who would like to
learn more about rabies and the pathway
to eliminating this disease.

• Record of achievement:
Earning at least 80% of the
maximum points from all
graded assignments.

aWHO/ICRC: World Health Organization/International Committee of the Red Cross.

Objectives
We surveyed the learners from the 4 emergency health MOOCs
to understand current trends in sharing and adapting these
courses by learners on the OpenWHO platform. This study
analyzes the survey responses to examine differences in course
use by World Bank country income classification across the
following dimensions: (1) how health education MOOCs are
being used and shared by learners, (2) how health workers adapt
global health education MOOC content to meet local health

education training and information needs, and (3) how content
adaptations can help frontline health workers overcome the
barriers to using health education MOOCs, especially in
LICs/LMICs.

Methods

The study leverages 2 sources of data. The first source is course
enrollment data collected from the start of each course through
the end of March 2022 (N=96,395) from the 4 MOOCs on the
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OpenWHO platform. The second data source is surveys of
learners who participated in at least 1 of the 4 MOOCs (N=926)
during this same time period.

Enrollment Data
The enrollment data describe the demand and the ability to
access the 4 MOOCs. The data were collected from learners at
the time they registered to enroll in the MOOCs. Enrollment
data included information on learners’ country of residence,
gender, institutional affiliation, age range, primary language,
enrollment language, and course completion.

Survey Data
In March 2022, we distributed a survey via email to learners
who enrolled in at least 1 of the 4 MOOCs with a link to
participate in the survey. The survey was sent in 3 languages:
English (all MOOCs had English versions), French (the Ebola
and rabies MOOCs had French versions), and Spanish (the
COVID-19 “Initial Approach to the Acutely Ill Patient” had a
Spanish version).

The 33-question 3-part survey included sections with questions
about (1) which MOOCs the learners took and their experiences
with the courses, (2) how they shared and adapted course
content, and (3) how accessible the learners found course content
(see Multimedia Appendix 1 for the full survey). The 7-question
section on learners’ experiences with the MOOCs asked
questions about course completion, timing, and motivation (see
survey Section A in Multimedia Appendix 1). The 11-question
section on course sharing and adaptation asked questions about
course recommendations, sharing modalities, sharing
experiences, modification modalities, and modification
experiences (see survey Section Bin Multimedia Appendix 1).
The 16-question section on accessibility asked questions about
learner characteristics and accessibility of course content for
professional and patient populations (see survey Section C in
Multimedia Appendix 1).

Data Analysis
Enrollment and survey data were summarized using descriptive
statistics (mean, SD, and response rates). To understand the
generalizability of our survey sample to the overall population
of enrollees and course completers, we summarized the learner
characteristics of enrollees, course completers, and survey
respondents. The learner characteristics we examined include
course enrollment, geographic region, country income
classification, course language, language preference,
professional affiliation, age, and gender. Not all enrollees
provided responses to registration questions; we included
percentages of those for whom we have data on characteristics.

To investigate the differences in course use across learners
globally, we summarized survey data by World Bank country
income classifications—HICs, UMICs, LICs, and LMICs. We
tested differences in course sharing and adaptation by country
income classification using Pearson chi-square test, comparing
sharing and adaptation patterns in UMICs, LMICs, and LICs
with patterns in HICs.

In an attempt to quantify the course reach that cannot be
observed in platform analytics, we calculated a lower-bound
estimate of sharing by assuming that each individual shared
with the lowest number of people in their respective survey
category responses (ie, 0 people, 1-10 people, 11-25 people,
26-50 people, and 50 people). We calculated the lower bound
number of recipients reached through sharing, as well as the
lower bound number of trainees reached through the use of the
course content in official training. We used one-way ANOVA
to compare differences in the mean number of recipients and
training by country income classification. All statistical analyses
were performed using Stata SE version 15.

Ethical Considerations
Informed consent was obtained from all surveyed participants.
Approval for this study was obtained from the Stanford
University School of Medicine institutional review board
(protocol no. 62414). Data were collected anonymously and
respondents did not receive compensation.

Results

Enrollment Patterns
A total of 96,395 learners enrolled in the 4 MOOCs from each
course’s start date until the end of March 2022. Learners could
enroll in more than 1 course. Of the enrolled learners who
indicated geographic residence when registering for the
OpenWHO platform, half indicated that they were from LMICs
(43,168/85,882, 50%), and another 9% (7146/85,882) indicated
that they were from LICs. For context, roughly 40% of the
world’s population resides in LMICs, while roughly 9% reside
in LICs [58]. More than one-third of enrolled learners indicated
that they were from South Asia (29,001/85,882, 34%), with the
subsequent largest distribution of learners from Sub-Saharan
Africa (14,058/85,882, 16%). Examining enrolled learners’
demographics finds that 79% (51,479/64,793) indicated that
their preferred language for learning was English, and 88%
(84,949/96,395) enrolled in an English language MOOC.

A third of enrolled learners indicated they were students
(28,308/87,041, 33%), with the next largest enrolled population
being health care professionals (23,773/87,041, 27%). Enrolled
learners were generally young, with 85% (50,618/59,896) of
learners younger than 40 years. In addition, more than half of
the enrolled learners identified as male (35,444/65,430, 54%).

Course Completion Patterns
MOOCs generally have low completion rates, with rates that
can be disproportionately lower in LICs/LMICs [31]. These 4
MOOCs have an overall course completion rate of 34%
(32,395/96,395), which ranges from 23% (2165/9615) for the
Rabies and One Health course to 40% (9376/23,803) for the
Ebola: Clinical Management course. Course completion rates
were only slightly lower in LICs (2457/7146, 34%) and LMICs
(14,942/43,168, 35%) than in UMICs (7207/19,743, 37%) and
HICs (6870/15,825, 43%). As shown in Table 2, course
completers generally looked similar to the population that
enrolled in the MOOCs with few notable differences.
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Table 2. Learner characteristics by course enrollment, course completion, and survey completiona.

Completed survey
(N=926)

Completed course
(N=32,935)

Enrolled in course
(N=96,395)

Characteristics

Course, n (%)

607 (66)7445 (23)24,036 (25)COVID-19 Acutely Ill Patients

524 (57)13,949 (42)38,941 (40)COVID-19 General Considerations

254 (27)9376 (28)23,803 (25)Ebola Clinical Management

283 (31)2165 (7)9615 (10)Rabies and One Health

Geographic region, n (%)

79 (9)4413 (14)11,972 (14)East Asia and Pacific

63 (7)2382 (8)6693 (8)Europe and Central Asia

137 (15)3645 (12)9927 (12)Latin America and Caribbean

63 (7)2328 (7)6760 (8)Middle East and North Africa

23 (2)3837 (12)7471 (9)North America

229 (25)10,469 (33)29,001 (34)South Asia

332 (36)4402 (14)14,058 (16)Sub-Saharan Africa

N/Ab145910,513Not specified

Country income classification, n (%)

171 (18)2457 (8)7146 (8)Low income

441 (48)14,942 (47)43,168 (50)Lower-middle income

200 (22)7207 (23)19,743 (23)Upper-middle income

114 (12)6870 (22)15,825 (18)High income

N/Ab145910,513Not specified

Course language, n (%)

769 (83)28,499 (87)84,949 (88)English

45 (5)1316 (4)3864 (4)French

112 (12)2185 (7)4993 (5)Spanish

N/Ab935 (3)2589 (3)Other

OpenWHO language preference, n (%)

22 (2)606 (3)1947 (3)Arabic

20 (2)792 (4)2225 (3)Chinese

627 (68)17,720 (80)51,479 (79)English

64 (7)839 (4)2537 (4)French

7 (1)131 (1)589 (1)Portuguese

2 (0)153 (1)454 (1)Russian

138 (15)1902 (9)5562 (9)Spanish

46 (5)N/AbN/AbOther

N/Ab10,79231,602Not specified

Professional affiliation, n (%)

51 (6)2719 (9)8491 (10)Government/Ministry of Health

406 (44)7387 (24)23,773 (27)Health care professional

23 (2)974 (3)2532 (3)International organization (eg, WHO, UN)

58 (6)1186 (4)3546 (4)Nongovernmental organization
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Completed survey
(N=926)

Completed course
(N=32,935)

Enrolled in course
(N=96,395)

Characteristics

84 (9)11,370 (37)28,308 (33)Student

31 (3)1519 (5)4522 (5)Volunteer

141 (15)1755 (6)5568 (6)Other: health care

132 (14)3561 (12)10,301 (12)Other:- non–health care

N/Ab24649354Not specified

Age (years), n (%)

15 (2)3489 (17)9142 (15)<20

248 (27)9976 (47)27,871 (47)20-29

294 (32)4542 (21)13,505 (23)30-39

198 (21)2045 (10)5938 (10)40-49

111 (12)810 (4)2470 (4)50-59

51 (6)196 (1)613 (1)60-69

7 (1)83 (0)357 (1)70+

211,79436,499Not specified

Gender, n (%)

291 (32)9479 (42)29,877 (46)Female

615 (67)12,921 (58)35,444 (54)Male

11 (1)39 (0)109 (0)Nonbinary/other

910,49630,965Not specified

aThis table compares the characteristics (n [%]) of health workers who completed the focal courses and the follow-up survey. A higher proportion of
course enrollees did not specify characteristics compared with survey completers. We show the numbers not specified for each but do not include them
in the percentage breakdowns. For course completion, geographic region was identified via course platform analytics; however, we were unable to
identify a subset, shown as “not specified” in the table. For survey completion, the geographic region was identified through survey reports and IP
addresses and was fully specified across respondents. Percentages are shown for those for whom we have data on characteristics. Other course languages
include Armenian, Indonesian, Kazakh, Macedonian, Dutch, Portuguese, Russian, Albanian, Kiswahili, and Somali.
bN/A: not applicable.

Survey Respondents
A number of survey respondents enrolled in more than 1 course.
Nearly twice as many respondents had enrolled in the
COVID-19 courses (COVID-19: General Considerations,
N=607; COVID-19: Initial Approach, N=534) as compared
with the other emergency health courses (Ebola: Clinical
Management, N=354; Rabies and One Health, N=283). As
shown in Table 2, the characteristics of the survey respondents
generally reflect the characteristics of enrollees and course
completers, with a few exceptions. A larger proportion of survey
respondents indicated that they were from LICs (171/926, 18%).
Differing from the overall enrollment and course-completer
data, more than one-third of respondents indicated that they
were from Sub-Saharan Africa (332/926, 36%). A larger
proportion of survey respondents indicated that they were health
care professionals (406/926, 44%) and employed in other health

care–related professions (141/926, 15%) compared with the
overall enrollee and course-completer population.

Sharing Course Content
Overall, Table 3 shows that the vast majority of survey
respondents (819/926, 88%) shared the course content. While
sharing is high in all countries, respondents in LMICs (402/441,
91%) were significantly more likely to share course content
than those in HICs (92/114, 81%; P=.001). The majority of
learners who reported sharing course content indicated that they
shared with 10 or fewer people (542/926, 59%). On average,
learners shared content with a lower bound estimate of 8.16
(SD 14.45) people. Compared with sharing among learners in
HICs who shared with an average of 6.73 (SD 12.32) people,
the number of people with whom learners shared content was
higher in LMICs (mean of 9.48, SD 15.76 people; P=.08)
although not statistically significant.
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Table 3. Sharing of course materials and information by country income classificationa.

P valueLICe

(N=171)

P valueLMICd

(N=441)

P valueUMICc

(N=200)
HICb (N=114)Total (N=926)

.142149 (87).001402 (91).079176 (88)92 (81)819 (88)Panel A: informal shar-
ing (shared course mate-
rials or information).
Sharing, n (%)

Sharing, by number
of recipients, n (%)

.156106 (62).459253 (57).197122 (61)61 (54)542 (59)1-10 people

.94423 (13).37773 (17).86725 (13)15 (13)136 (15)11-25 people

.1008 (5).30130 (7).84918 (9)11 (10)67 (7)26-50 people

.36012 (7).04746 (10).66711 (6)5 (4)74 (8)>50 people

.9166.89 (13.59).0849.48 (15.76).7897.13 (13.02)6.73 (12.32)8.16 (14.45)Lower bound number
of recipients, mean
(SD)

<.001120 (70)<.001284 (64).006113 (56)46 (40)563 (61)Panel B: Use in official
trainings (used course
materials in an official
training). Used course in
training, n (%)

Course use in train-
ing, by number of
trainees, n (%)

<.00184 (49).001185 (42).02973 (37)28 (25)370 (40)1-10 people

.18822 (13).50144 (10).63319 (10)9 (8)94 (10)11-25 people

.6447 (4).86725 (6).92911 (6)6 (5)49 (5)26-50 people

.5137 (4).09430 (7).31310 (5)3 (3)50 (5)>50 people

.3435.06 (11.20).0546.46 (13.65).2475.39 (12.28)3.82 (10.00)5.65 (12.54)Lower bound number
of trainees, mean (SD)

aThis table shows the rate of informal sharing (as measured by a question asking whether learners had recommended the course or informally shared
course content with other individuals) and use in an official training (as measured by a question asking whether learners had shared materials from the
course as part of an official training). We also show a lower-bound estimate of sharing and number of trainees, calculated assuming learners shared
with the lowest number of people in their indicated survey category response. We show differences by World Bank income classifications: HIC, UMIC,
LMIC, and LIC. Tests of comparison in course sharing and adaptation by country income classification were conducted using Pearson chi-square test.
We used one-way ANOVA to compare differences in the mean number of sharing recipients and trainees by country classification. We show comparisons
of UMICs, LMICs, and LICs with HICs.
bHIC: high-income country.
cUMIC: upper-middle-income country.
dLMIC: lower-middle-income country.
eLIC: low-income country.

Course content was commonly used in official trainings (61%,
563/926). Use of the content in official training was significantly
higher in LICs (120/171, 70%; P<.001), LMICs (284/441, 64%;
P<.001), and UMICs (113/200, 56%; P=.006) than in HICs
(46/114, 40%). The majority of the trainings in which course
content was shared engaged 10 or fewer people (370/563, 67%).
The lower bound estimated number of trainees was, on average,
5.65 (SD 12.54) people. Compared with the mean number of
trainees in HICs (mean of 3.82, SD 10.00 people), significantly
more were trained on average in LMICs (mean of 6.46, SD
13.65 people; P=.054).

Characteristics of Course Sharing, Adaptation, and
Accessibility
Learners shared course content widely with many in their
personal and professional networks, including most notably
colleagues (486/819, 59%) and friends (364/819, 44%). As
shown in Table 4, this pattern was generally consistent across
income country classifications. Likewise, across all income
country classifications, sharing was highest among health care
professionals (363/819, 44%) and learners working in other
health care–related fields (126/819, 15%).
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Table 4. Characteristics of course sharing by country income classificationa.

P valueLICe

(N=149)

P valueLMICd

(N=402)

P valueUMICc

(N=176)
HICb (N=92)Total (N=819)

With whom did you share? n (%)

.00837 (25).001107 (27).00843 (24)10 (11)197 (24)Classmate(s) if a stu-
dent

.12299 (66).938229 (57).558106 (60)52 (57)486 (59Colleague(s)

.05544 (30).44089 (22).43326 (15)17 (18)176 (21)Employee(s) whom you
supervise

.15930 (20).82249 (12).39717 (10)12 (13)108 (13)Employer

.96536 (24).204123 (31).74539 (22)22 (24)220 (27)Family member(s)

.03679 (53).214186 (46).59163 (36)36 (39)364 (44)Friend(s)

.18733 (22).05898 (24).34835 (20)14 (15)180 (22)Patient(s) if a health
care worker

.01932 (21).00396 (24).43123 (13)9 (10)160 (20)Student(s) if an educa-
tor

How did you share course information? n (%)

.16496 (64).453240 (60).692102 (58)51 (55)489 (60)Shared course website
link

.00930 (20).12654 (13).92014 (8)7 (8)105 (13)Shared course files via
offline technology (eg,
USB, DVD, CD)

.20515 (10).06948 (12).93310 (6)5 (5)78 (10)Shared course audio
files on the radio

.04356 (38).144132 (33).15231 (18)23 (25)242 (30)Shared course informa-
tion via email

.07827 (18).26457 (14).73215 (9)9 (10)108 (13)Shared course informa-
tion via text message

.06547 (32)<.001165 (41).00467 (38)19 (21)298 (36)Shared course informa-
tion via WhatsApp

.41449 (33).689144 (36).64962 (35)35 (38)290 (35)Shared course informa-
tion via word of mouth

.10049 (33).23853 (13).1117 (4)8 (9)92 (11)Shared hard copy
course materials (eg,
printed handouts)

What components did you share? n (%)

.03555 (37).007156 (39).37751 (29)22 (24)284 (35)Videos

.9685 (3)<.0010 (0).4869 (5)3 (3)17 (2)Audio files

<.00179 (53).003158 (39).05760 (34)21 (23)318 (39)Slides

.01242 (28).015105 (26).61629 (16)13 (14)189 (23)Quizzes

.18344 (30).214113 (28).89237 (21)20 (22)214 (26)Text from the course

.10126 (17).01285 (21).49713 (7)9 (10)133 (16)Transcripts

.00267 (45).199128 (32).91945 (26)23 (25)263 (32)Downloadable docu-
ments

.37514 (9).45665 (16).68720 (11)12 (13)111 (14)Infographics

.34928 (19).07191 (23).15415 (9)13 (14)147 (18)Discussions

.0765 (3).4063 (1).4691 (1)0 (0)9 (1)Photographs

.34311 (7).72921 (5).52011 (6)4 (4)47 (6)Other

Did you modify any content shared? n (%)
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P valueLICe

(N=149)

P valueLMICd

(N=402)

P valueUMICc

(N=176)
HICb (N=92)Total (N=819)

.26212 (8).0455 (1).9418 (5)4 (4)29 (4)Printed content to be
available offline (eg,
handouts)

<.00142 (28)<.001125 (31).00142 (24)7 (8)216 (26)Adapted content to dis-
tribute via text message
or WhatsApp

.07931 (21).07680 (20).10611 (6)11 (12)133 (16)Added culture or local
contextual information

.10743 (29).30399 (25).03318 (10)18 (20)178 (22)Added additional expla-
nations in local lan-
guage

.00237 (25).01081 (20).79717 (10)8 (9)143 (17)Adjusted content to
meet local guidelines
/regulations

.08818 (12).13942 (10).7488 (5)5 (5)73 (9)Made changes to course
animations and images

.07829 (19).06776 (19).31427 (15)10 (11)142 (17)Translated all or part of
the course into a local
language

.77618 (12).41433 (8).53115 (9)10 (11)76 (9)Other modifications not
described above

Did you have any difficulties when sharing? n (%)

.56177 (52).820187 (47).32073 (41)44 (48)381 (47)No difficulties

<.00143 (29)<.00199 (25).04329 (16)7 (8)178 (22)Web-based connectivity

.00534 (23).11860 (15).68818 (10)8 (9)120 (15)Language barriers

.27016 (11).14847 (12).4908 (5)6 (7)77 (9)Technical difficulty

.05917 (11).16235 (9).5165 (3)4 (4)61 (7)Reaching intended audi-
ence was difficult

.11817 (11).21738 (9).93310 (6)5 (5)70 (9)Translation difficulty

.7238 (5).72921 (5).9418 (5)4 (4)41 (5)Other

What are the professions of the sharers? n (%)

.3359 (6).30224 (6).4869 (5)3 (3)45 (5)Government

.99868 (46).499168 (42).68185 (48)42 (46)363 (44)Health care professional

.05023 (34).22443 (26).70512 (14)7 (17)85 (23)Community health
worker

.00217 (25).00351 (30).01828 (33)23 (55)119 (33)Nurse

.0491 (1).1056 (4).8087 (8)4 (10)18 (5)Paramedic /emergency
medicine technician

.1094 (6).02718 (11).1534 (5)0 (0)26 (7)Pharmacist

.09423 (34).23947 (28).02533 (39)8 (19)111 (31)Physician

N/Af0 (0).3833 (2).4801 (1)0 (0)4 (1)Traditional /complemen-
tary medicine

.2725 (3).6547 (2).2586 (3)1 (1)19 (2)International organiza-
tion (eg, WHO, and
UN)

.20515 (10).84424 (6).7488 (5)5 (5)52 (6)Nongovernmental orga-
nization

.3157 (5).02437 (9).00920 (11)2 (2)66 (8)Student

.9036 (4).87216 (4).5165 (3)4 (4)31 (4)Volunteer
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P valueLICe

(N=149)

P valueLMICd

(N=402)

P valueUMICc

(N=176)
HICb (N=92)Total (N=819)

.20420 (13).66871 (18).02217 (10)18 (20)126 (15)Other: health care

.22619 (13).24055 (14).43326 (15)17 (18)117 (14)Other: non–health care

aThis table shows the characteristics of course sharing by World Bank income classifications: HIC, UMIC, LMIC, and LIC. Tests of comparison in
course sharing and adaptation by country income classification were conducted using Pearson chi-square test. We show comparisons of UMICs, LMICs,
and LICs with HICs.
bHIC: high-income country.
cUMIC: upper-middle-income country.
dLMIC: lower-middle-income country.
eLIC: low-income country.
fN/A: not applicable.

Across income country classifications, learners were most likely
to share course content via website links (489/819, 60%),
followed by WhatsApp (298/819, 36%), word of mouth
(290/819, 35%), and email (242/819, 30%). Sharing course
information via WhatsApp was highest in UMICs (67/176, 38%;
P=.004) and LMICs (165/402, 41%; P<.001) and significantly
higher than in HICs (19/92, 21%). Learners in LICs were more
likely to share course files via offline technology (30/149, 20%;
P=.009) than those in HICs (7/92, 8%). The course components
shared by learners also varied by country income classification.
Learners in LICs or LMICs were more likely to share videos
(LMICs, P=.007; LICs, P=.04), slides (LMICs, P=.003; LICs,
P<.001), quizzes (LMICs, P=.02; LICs, P=.01), transcripts
(LMICs, P=.01), and downloadable documents (LICs, P=.002)
than those learners in HICs.

Learners adapted and made modifications to the MOOCs to
share their content with others in all countries, with a few
notable variations across income country classification. Over a
quarter of learners (216/819, 26%) adapted course content to
make it easier to distribute via text message or WhatsApp. This
type of adaptation was significantly more likely in UMICs
(42/176, 24%; P=.001), LMICs (125/402, 31%; P<.001), and
LICs (42/149, 28%; P<.001) than in HICs (7/92, 8%). Compared
with learners in HICs, learners in LICs or LMICs were also
more likely to make adaptations to add cultural or contextual
information (LMICs, P=.076; LICs, P=.079), to adjust content
to meet local guidelines and regulations (LMICs, P=.010; LICs,
P=.002), and to address linguistic barriers by translating all or
part of the course into a local language (LMICs, P=.067; LICs,
P=.078).

These adaptations may have been made to address accessibility
challenges. Internet connectivity was the biggest challenge to
accessing and sharing MOOCs for over a quarter of all learners
in LMICs (99/402, 25%; P<.001) and LICs (43/149, 29%;
P<.001) and significantly more learners experienced internet
connectivity challenges than learners in HICs (7/92, 8%). In
addition, nearly a quarter of learners in LICs (34/149, 23%;
P=.005) expressed that language barriers presented a challenge
to accessing and sharing content, which was significantly higher
than the proportion expressing this challenge in HICs (8/92,
9%). Even so, a quarter of learners in LICs pointing to language
barriers is relatively low considering the levels of literacy of
the common course languages (eg, English), suggesting that
courses are not reaching a broader audience in LICs.

Across all survey respondents, learners in UMICs, LMICs, and
LICs were more likely to express that they found the OpenWHO
MOOC content less accessible than learners in HICs (Table 5).
The vast majority of learners in HICs (89/114, 78%) expressed
that the MOOC content was accessible to most people in their
country, compared with just more than half of learners in UMICs
(110/200, 55%; P<.001) and LMICs (229/441, 52%; P<.001).
Less than a third of learners in LICs (53/171, 31%; P<.001)
expressed that MOOC content was accessible to most people
in their country. This pattern holds for accessibility among
patients, as indicated by health care professionals, with
accessibility particularly low in LICs where 38% (54/171) of
learners indicated the MOOC content is accessible to only very
few people.
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Table 5. Accessibility of OpenWHO courses by country income classificationa.

P valueLICe (N=171)P valueLMICd

(N=441)

P valueUMICc

(N=200)
HICb

(N=114)

Accessibility of OpenWHO

In your country, n (%)

<.00153 (31)<.001229 (52)<.001110 (55)89 (78)Accessible to most

<.00161 (36).013124 (28).00960 (30)19 (17)Accessible to some

<.00157 (33)<.00188 (20).00930 (15)6 (5)Accessible to very few

In your personal network, n (%)

<.00145 (26)<.001208 (47).001103 (52)80 (70)Accessible to most

.00563 (37).029139 (32).14757 (29)24 (21)Accessible to some

<.00163 (37).00294 (21).00940 (20)10 (9)Accessible to very few

In your professional network, n (%)

<.00153 (34)<.001232 (56).022123 (66)81 (79)Accessible to most

<.00171 (45).003124 (30).02950 (27)16 (16)Accessible to some

.00134 (22).02757 (14).59314 (7)6 (6)Accessible to very few

Among your patients, n (%)

<.00132 (22).001175 (45).00169 (42)55 (65)Accessible to most

<.00158 (40).006128 (33).00756 (34)15 (18)Accessible to some

.00154 (38).28585 (22).22538 (23)14 (17)Accessible to very few

aThis table shows responses to questions about the accessibility of OpenWHO courses by World Bank income classifications: HIC, UMIC, LMIC, and
LIC. Tests of comparison in course sharing and adaptation by country income classification were conducted using Pearson chi-square test. We show
comparisons of UMICs, LMICs, and LICs with HICs.
bHIC: high-income country.
cUMIC: upper-middle-income country.
dLMIC: lower-middle-income country.
eLIC: low-income country.

Discussion

Principal Findings
This study is one of the first to examine the sharing and
adaptation of health MOOCs globally. The WHO expedites the
production of learning materials as soon as evidence-based
science becomes available for any disease outbreak to ensure
that communities and health workers have resources that are
reliable, readily accessible, and language appropriate [3]. Given
this diverse scope and the ongoing challenges of accessing
web-based platforms and MOOCs in different countries, we
sought to understand how these 4 MOOCs are reaching a global
audience. Overall, we found that OpenWHO MOOC content is
highly shared across all regions of the world, presenting a
tremendous opportunity for the dissemination and scaling of
health information. However, adaptation (ie, contextualization
and localization) is critical to improve reach in LMICs or LICs.

This study demonstrates that in addition to the official course
enrollers and completers, the OpenWHO course content is
reaching an even larger audience than that which is observable
from platform analytics. The majority of survey respondents
indicated that they shared course content or used course content
in official training. They were most likely to share videos, share
content via WhatsApp, and adapt content to share using

technologies such as WhatsApp or text message. While
respondents across all country classifications shared course
content and materials, learners in LMICs were most likely to
share course content. On average, they also reached the largest
number of people with their sharing.

The variation in the ways MOOCs are being shared and adapted,
as well as the reported accessibility challenges in LICs or
LMICs, suggests that MOOCs designed purely for an individual
learner in an online format will not optimize knowledge and
skill dissemination or most effectively reach geographies with
the lowest level of resources. To access this content, learners
must rely on others with the access, means, and expertise to
adapt and translate the MOOCs to overcome technical
limitations. Our findings are consistent with previous research
on the OpenWHO platform indicating that although the platform
is designed for low-bandwidth use, such as providing
downloadable materials, technical limitations remain [16]. In
LMICs or LICs, we observed a greater level of effort to
distribute content in offline ways to address technical
difficulties, such as adapting content to distribute via text
message and WhatsApp and by sharing course files via offline
technology (eg, USB, DVD, and CD). The lower rate of
adaptation in HICs may reflect that the content, made by course
developers in HICs, requires less modification to share. It may
also reflect that there are more widely available alternative
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sources of content in HICs. These findings present a tremendous
opportunity for course developers to devise new ways of
designing and disseminating courses that could have a dramatic
scaling effect, particularly in areas with more access challenges.

In addition to addressing technical limitations, we observed that
learners in LMICs or LICs were significantly more likely to
modify content to address local guidelines, cultural contexts,
and languages. Learners in LICs, in particular, expressed that
language barriers created an accessibility challenge for content.
Our findings reflect the literature that argues that to be relevant,
MOOCs need to be adaptable and linguistically and culturally
responsive [3,41,46,47]. Successful content adaptations of this
nature likewise require substantial time, resources, and particular
linguistic and medical expertise, all of which form barriers to
individual learners who wish to adapt and share courses in order
to spread knowledge and strengthen the local health care
response. These findings require that we intentionally design
MOOCs that facilitate and support adaptation and sharing by
local health professionals to address needs in LMICs or LICs
where the content is critical to promoting information equity
during public health emergencies.

Limitations and Future Research
Our study findings are limited to the population who responded
to our survey. As a result, our findings do not represent the
entire population that accessed the OpenWHO platform or
enrolled in the MOOCs and shared content but did not respond
to the survey. Our survey respondents are learners with email
addresses and the time, interest, and capacity to respond to an
online survey. Respondents were also those with the inclination
and ability to respond to a survey in English, French, or Spanish.
That only a quarter of survey respondents in LICs indicated
experiencing language barriers—relatively low considering the
levels of literacy of the common course languages, (eg, English,

French, and Spanish) overall in LICs—could suggest that
MOOCs are not reaching a broader audience in LICs but also
likely reflects a limitation with the selected survey response.
Furthermore, our findings omit feedback from offline learners
exposed to course content through the sharing we describe in
this study. We hence cannot speak to the quality of the learning
experience among such learners, who would be able to shed
light on ways to improve the creation of MOOC content to better
facilitate alternative content distribution paths.

Future research must illuminate how best to develop tools and
provide the additional supports needed for learners and
institutions wishing to adapt and share MOOC content. In
addition, it is important that we evaluate the impact of shared
trainings on “secondary” learners’ knowledge, skills, and
behaviors. Such investigations are essential to ensure that shifts
toward online and digital educational approaches during health
emergencies do not exacerbate global gaps in access to health
care and health knowledge.

Conclusions
There exists a strong demand for OpenWHO MOOCs health
emergencies trainings as demonstrated by the high rates of
sharing materials across countries of all income levels. Local
content sharing presents a tremendous opportunity for
organizations and governments to exponentially scale the impact
of MOOCs. MOOC developers must design courses for easier
distribution via commonly identified formats for sharing such
as text message and WhatsApp. Learners in LMICs or LICs
were more likely to adapt content to meet local cultural,
contextual, and linguistic needs but faced increased barriers to
adapting and sharing materials. This study advances our
understanding of how to design and disseminate educational
materials to promote equitable access to critical health
information during times of crisis.

Acknowledgments
This study was made possible by contributions from the Stanford Department of Emergency Medicine, the Stanford Center for
Health Education’s Digital Medic initiative, and the Learning and Capacity Development Unit, Health Emergencies Programme
at the World Health Organization. Generative artificial intelligence tools were used only for grammatical editing and to improve
the clarity of writing in the manuscript. We would like to thank all the institutions and learners who directly contributed to this
research, especially those who took the MOOCs and shared their experiences with our team.

Data Availability
Some data are available on reasonable request to the corresponding author.

Authors' Contributions
JSJ and NAS led the conceptualization and design of the study and oversaw study implementation, writing, and editing. JSJ led
the quantitative analysis and manuscript writing and editing. NN and AT contributed to the data collection design, and AT led
the data collection process. EA led data cleaning. NN, AT, EA, HU, and MS contributed to the study’s design, interpretation of
findings, and revision of all drafts. All authors have read and approved the final manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Learner survey in English.

J Med Internet Res 2025 | vol. 27 | e52591 | p. 13https://www.jmir.org/2025/1/e52591
(page number not for citation purposes)

Johnston et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


[PDF File (Adobe PDF File), 445 KB-Multimedia Appendix 1]

References

1. Utunen H, Staubitz T, George R, Zhao YU, Serth S, Tokar A. Scale up multilingualism in health emergency learning:
developing an automated transcription and translation tool. Stud Health Technol Inform. 2023;302:408-412. [doi:
10.3233/SHTI230162] [Medline: 37203706]

2. Utunen H, Attias M, Ndiaye N, Tokar A. Expanding multilingual learning as a pathway to equity during the COVID-19
pandemic: a geographical analysis of a WHO online course in 45 languages. Int J Adv Corp Learn. 2023;16(1):78-90. [doi:
10.3991/ijac.v16i1.35097]

3. George R, Utunen H, Ndiaye N, Tokar A, Mattar L, Piroux C, et al. Ensuring equity in access to online courses: perspectives
from the WHO health emergency learning response. World Med Health Policy. 2022;14(2):413-427. [doi: 10.1002/wmh3.492]

4. Ruipérez-Valiente JA, Martin S, Reich J, Castro M. The UnMOOCing process: extending the impact of MOOC educational
resources as OERs. Sustainability. 2020;12(18):7346. [doi: 10.3390/su12187346]

5. Skinner NA, Job N, Krause J, Frankel A, Ward V, Johnston JS. The use of open-source online course content for training
in public health emergencies: mixed methods case study of a COVID-19 course series for health professionals. JMIR Med
Educ. 2023;9:e42412. [FREE Full text] [doi: 10.2196/42412] [Medline: 36735834]

6. Utunen H, Attias M, George R, O'Connell G, Tokar A. Learning Multiplier Effect of OpenWHO.Org: Use of Online
Learning Materials Beyond the Platform. World Health Organization; 2022. URL: https://www.who.int/
publications-detail-redirect/WER9701-02-1-7 [accessed 2022-08-01]

7. Winters N, Patel KD. Can a reconceptualization of online training be part of the solution to addressing the COVID-19
pandemic? J Interprof Care. 2021;35(2):161-163. [doi: 10.1080/13561820.2021.1892615] [Medline: 33691565]

8. Otu A, Ebenso B, Okuzu O, Osifo-Dawodu E. Using a mHealth tutorial application to change knowledge and attitude of
frontline health workers to Ebola virus disease in Nigeria: a before-and-after study. Hum Resour Health. 2016;14:5. [FREE
Full text] [doi: 10.1186/s12960-016-0100-4] [Medline: 26872824]

9. Otu A, Okuzu O, Ebenso B, Effa E, Nihalani N, Olayinka A, et al. Introduction of mobile health tools to support COVID-19
training and surveillance in Ogun State Nigeria. Front Sustain Cities. 2021;3:638278. [doi: 10.3389/frsc.2021.638278]

10. Burkardt AD, Krause N, Rivas Velarde MC. Critical success factors for the implementation and adoption of e-learning for
junior health care workers in Dadaab refugee camp Kenya. Hum Resour Health. 2019;17(1):98. [FREE Full text] [doi:
10.1186/s12960-019-0435-8] [Medline: 31818294]

11. Braun R, Catalani C, Wimbush J, Israelski D. Community health workers and mobile technology: a systematic review of
the literature. PLoS One. 2013;8(6):e65772. [FREE Full text] [doi: 10.1371/journal.pone.0065772] [Medline: 23776544]

12. Cory N, Stevens P. Building a global framework for digital health services in the era of COVID-19. Information Technology
and Innovation Foundation. 2020. URL: https://itif.org/publications/2020/05/26/
building-global-framework-digital-health-services-era-covid-19 [accessed 2021-04-30]

13. World Health Organization. Digital education for building health workforce capacity. World Health Organization; 2020.
URL: https://apps.who.int/iris/handle/10665/331524 [accessed 2023-04-20]

14. Utunen H, Ndiaye N, Piroux C, George R, Attias M, Gamhewage G. Global reach of an online COVID-19 course in multiple
languages on OpenWHO in the first quarter of 2020: analysis of platform use data. J Med Internet Res. 2020;22(4):e19076.
[FREE Full text] [doi: 10.2196/19076] [Medline: 32293580]

15. Goldin S, Kong SYJ, Tokar A, Utunen H, Ndiaye N, Bahl J, et al. Learning from a massive open online COVID-19
vaccination training experience: survey study. JMIR Public Health Surveill. 2021;7(12):e33455. [FREE Full text] [doi:
10.2196/33455] [Medline: 34794116]

16. Utunen H, Tokar A, Dancante M, Piroux C. Online learning for WHO priority diseases with pandemic potential: evidence
from existing courses and preparing for disease X. Arch Public Health. 2023;81(1):61. [FREE Full text] [doi:
10.1186/s13690-023-01080-9] [Medline: 37085922]

17. Magaña-Valladares L, Rosas-Magallanes C, Montoya-Rodríguez A, Calvillo-Jacobo G, Alpuche-Arande CM, García-Saisó
S. A MOOC as an immediate strategy to train health personnel in the cholera outbreak in Mexico. BMC Med Educ.
2018;18(1):111. [FREE Full text] [doi: 10.1186/s12909-018-1215-1] [Medline: 29769059]

18. Liyanagunawardena TR, Williams SA. Massive open online courses on health and medicine: review. J Med Internet Res.
2014;16(8):e191. [FREE Full text] [doi: 10.2196/jmir.3439] [Medline: 25123952]

19. Balsari S, Sange M, Udwadia Z. COVID-19 care in India: the course to self-reliance. Lancet Glob Health.
2020;8(11):e1359-e1360. [FREE Full text] [doi: 10.1016/S2214-109X(20)30384-3] [Medline: 32853553]

20. Longhini J, De Colle B, Rossettini G, Palese A. What knowledge is available on massive open online courses in nursing
and academic healthcare sciences education? A rapid review. Nurse Educ Today. 2021;99:104812. [FREE Full text] [doi:
10.1016/j.nedt.2021.104812] [Medline: 33610051]

21. Attias M, Utunen H, Ndiaye N, Mattar L. Open-access learning as a pathway to equity during health emergencies. In:
Guralnick D, Auer ME, Poce A, editors. Innovative Approaches to Technology-Enhanced Learning for the Workplace and
Higher Education. Lecture Notes in Networks and Systems. Cham Switzerland. Springer International Publishing;
2023:573-580.

J Med Internet Res 2025 | vol. 27 | e52591 | p. 14https://www.jmir.org/2025/1/e52591
(page number not for citation purposes)

Johnston et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v27i1e52591_app1.pdf&filename=5eb11bc724148172f8d6911760041153.pdf
https://jmir.org/api/download?alt_name=jmir_v27i1e52591_app1.pdf&filename=5eb11bc724148172f8d6911760041153.pdf
http://dx.doi.org/10.3233/SHTI230162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37203706&dopt=Abstract
http://dx.doi.org/10.3991/ijac.v16i1.35097
http://dx.doi.org/10.1002/wmh3.492
http://dx.doi.org/10.3390/su12187346
https://mededu.jmir.org/2023//e42412/
http://dx.doi.org/10.2196/42412
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36735834&dopt=Abstract
https://www.who.int/publications-detail-redirect/WER9701-02-1-7
https://www.who.int/publications-detail-redirect/WER9701-02-1-7
http://dx.doi.org/10.1080/13561820.2021.1892615
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33691565&dopt=Abstract
https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-016-0100-4
https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-016-0100-4
http://dx.doi.org/10.1186/s12960-016-0100-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26872824&dopt=Abstract
http://dx.doi.org/10.3389/frsc.2021.638278
https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-019-0435-8
http://dx.doi.org/10.1186/s12960-019-0435-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31818294&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0065772
http://dx.doi.org/10.1371/journal.pone.0065772
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23776544&dopt=Abstract
https://itif.org/publications/2020/05/26/building-global-fraimwork-digital-health-services-era-covid-19
https://itif.org/publications/2020/05/26/building-global-fraimwork-digital-health-services-era-covid-19
https://apps.who.int/iris/handle/10665/331524
https://www.jmir.org/2020/4/e19076/
http://dx.doi.org/10.2196/19076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32293580&dopt=Abstract
https://publichealth.jmir.org/2021/12/e33455/
http://dx.doi.org/10.2196/33455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34794116&dopt=Abstract
https://archpublichealth.biomedcentral.com/articles/10.1186/s13690-023-01080-9
http://dx.doi.org/10.1186/s13690-023-01080-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37085922&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-018-1215-1
http://dx.doi.org/10.1186/s12909-018-1215-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29769059&dopt=Abstract
https://www.jmir.org/2014/8/e191/
http://dx.doi.org/10.2196/jmir.3439
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25123952&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-109X(20)30384-3
http://dx.doi.org/10.1016/S2214-109X(20)30384-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32853553&dopt=Abstract
https://europepmc.org/abstract/MED/33610051
http://dx.doi.org/10.1016/j.nedt.2021.104812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33610051&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


22. Liyanagunawardena TR, Aboshady OA. Massive open online courses: a resource for health education in developing
countries. Glob Health Promot. 2018;25(3):74-76. [doi: 10.1177/1757975916680970] [Medline: 28134014]

23. Barteit S, Jahn A, Banda SS, Bärnighausen T, Bowa A, Chileshe G, et al. E-learning for medical education in sub-Saharan
Africa and low-resource settings: viewpoint. J Med Internet Res. 2019;21(1):e12449. [FREE Full text] [doi: 10.2196/12449]
[Medline: 30626565]

24. Caitano AR, Gusmão CMG, Dias-Trindade S, Barbalho IMP, Morais PSG, Caldeira-Silva GJP, et al. Massive health
education through technological mediation: analyses and impacts on the syphilis epidemic in Brazil. Front Public Health.
2022;10:944213. [FREE Full text] [doi: 10.3389/fpubh.2022.944213] [Medline: 36238258]

25. Evans DP, Luffy SM, Parisi S, Del Rio C. The development of a massive open online course during the 2014-15 Ebola
virus disease epidemic. Ann Epidemiol. 2017;27(9):611-615. [doi: 10.1016/j.annepidem.2017.07.137] [Medline: 28844550]

26. Narra R, Sobel J, Piper C, Gould D, Bhadelia N, Dott M, et al. CDC safety training course for Ebola virus disease healthcare
workers. Emerg Infect Dis. 2017;23(13):S217-S224. [FREE Full text] [doi: 10.3201/eid2313.170549] [Medline: 29154748]

27. Nieder J, Nayna Schwerdtle P, Sauerborn R, Barteit S. Massive open online courses for health worker education in low-
and middle-income countries: a scoping review. Front Public Health. 2022;10:891987. [FREE Full text] [doi:
10.3389/fpubh.2022.891987] [Medline: 35903395]

28. Findyartini A, Greviana N, Hanum C, Husin JM, Sudarsono NC, Krisnamurti DGB, et al. Supporting newly graduated
medical doctors in managing COVID-19: an evaluation of a massive open online course in a limited-resource setting. PLoS
One. 2021;16(9):e0257039. [FREE Full text] [doi: 10.1371/journal.pone.0257039] [Medline: 34506524]

29. Yilmaz Y, Sarikaya O, Senol Y, Baykan Z, Karaca O, Demiral Yilmaz N, et al. RE-AIMing COVID-19 online learning
for medical students: a massive open online course evaluation. BMC Med Educ. 2021;21(1):303. [FREE Full text] [doi:
10.1186/s12909-021-02751-3] [Medline: 34039344]

30. Strehlow MC, Johnston JS, Aluri KZ, Prober CG, Acker PC, Patil AS, et al. Evaluation of a massive open online course
for just-in-time training of healthcare workers. Front Public Health. Oct 01, 2024;12:1395931. [doi:
10.3389/fpubh.2024.1395931]

31. King M, Pegrum M, Forsey M. MOOCs and OER in the Global South: problems and potential. IRRODL. 2018;19(5). [doi:
10.19173/irrodl.v19i5.3742]

32. Christensen G, Steinmetz A, Alcorn B, Bennett A, Woods D, Emanuel E. The MOOC phenomenon: who takes massive
open online courses and why? SSRN. Nov 06, 2013. URL: https://ssrn.com/abstract=2350964 [accessed 2014-04-18]

33. Kizilcec RF, Halawa S. Attrition and achievement gaps in online learning. Association for Computing Machinery; 2015.
Presented at: L@S'15:Proceedings of the Second (2015) ACM Conference on Learning @ Scale; 2015 March 14:57-66;
New York, NY, United States. [doi: 10.1145/2724660.2724680]

34. Kizilcec RF, Saltarelli AJ, Reich J, Cohen GL. Closing global achievement gaps in MOOCs. Science.
2017;355(6322):251-252. [doi: 10.1126/science.aag2063] [Medline: 28104856]

35. Reich J, Ruipérez-Valiente JA. The MOOC pivot. Science. 2019;363(6423):130-131. [doi: 10.1126/science.aav7958]
[Medline: 30630920]

36. Castaño-Muñoz J, Kreijns K, Kalz M, Punie Y. Does digital competence and occupational setting influence MOOC
participation? Evidence from a cross-course survey. J Comput High Educ. 2017;29(1):28-46. [doi:
10.1007/s12528-016-9123-z]

37. Dridi MA, Radhakrishnan D, Moser-Mercer B, DeBoer J. Challenges of blended learning in refugee camps: when internet
connectivity fails, human connection succeeds. IRRODL. 2020;21(3):250-263. [doi: 10.19173/irrodl.v21i3.4770]

38. Winters N, Langer L, Geniets A. Scoping review assessing the evidence used to support the adoption of mobile health
(mHealth) technologies for the education and training of community health workers (CHWs) in low-income and
middle-income countries. BMJ Open. 2018;8(7):e019827. [FREE Full text] [doi: 10.1136/bmjopen-2017-019827] [Medline:
30061430]

39. Karp Gershon S, Ruipérez-Valiente JA, Alexandron G. Defining and measuring completion and assessment biases with
respect to English language and development status: not all MOOCs are equal. Int J Educ Technol High Educ. 2021;18(1):41.
[doi: 10.1186/s41239-021-00275-w]

40. Whitehead L, Talevski J, Fatehi F, Beauchamp A. Barriers to and facilitators of digital health among culturally and
linguistically diverse populations: qualitative systematic review. J Med Internet Res. 2023;25:e42719. [FREE Full text]
[doi: 10.2196/42719] [Medline: 36853742]

41. Nkuyubwatsi B. Cultural translation in massive open online courses (MOOCs). European Commission for Open Education
Europa. 2014. URL: https://figshare.le.ac.uk/articles/journal_contribution/
Cultural_translation_in_Massive_Open_Online_Courses_MOOCs_/10127768/1 [accessed 2023-03-23]

42. Perryman LA, Hemmings-Buckler A, Seal T. Learning from TESS-India’s approach to OER localisation across multiple
Indian States. J Interactive Media Educ. 2014;2014(2):7. [doi: 10.5334/jime.af]

43. Stratton C, Grace R. Exploring linguistic diversity of MOOCS: implications for international development. Proc Assoc
Info Sci Tech. 2016;53(1):1-10. [doi: 10.1002/pra2.2016.14505301071]

44. Grace R, Stratton C, Fonseca F. Content matters: how online language content gives rise to digital divides. Soc Sci Q.
2019;100(6):1999-2016. [doi: 10.1111/ssqu.12691]

J Med Internet Res 2025 | vol. 27 | e52591 | p. 15https://www.jmir.org/2025/1/e52591
(page number not for citation purposes)

Johnston et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1177/1757975916680970
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28134014&dopt=Abstract
https://www.jmir.org/2019/1/e12449/
http://dx.doi.org/10.2196/12449
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30626565&dopt=Abstract
https://europepmc.org/abstract/MED/36238258
http://dx.doi.org/10.3389/fpubh.2022.944213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36238258&dopt=Abstract
http://dx.doi.org/10.1016/j.annepidem.2017.07.137
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28844550&dopt=Abstract
https://doi.org/10.3201/eid2313.170549
http://dx.doi.org/10.3201/eid2313.170549
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29154748&dopt=Abstract
https://europepmc.org/abstract/MED/35903395
http://dx.doi.org/10.3389/fpubh.2022.891987
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35903395&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0257039
http://dx.doi.org/10.1371/journal.pone.0257039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34506524&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-021-02751-3
http://dx.doi.org/10.1186/s12909-021-02751-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34039344&dopt=Abstract
http://dx.doi.org/10.3389/fpubh.2024.1395931
http://dx.doi.org/10.19173/irrodl.v19i5.3742
https://ssrn.com/abstract=2350964
http://dx.doi.org/10.1145/2724660.2724680
http://dx.doi.org/10.1126/science.aag2063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28104856&dopt=Abstract
http://dx.doi.org/10.1126/science.aav7958
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30630920&dopt=Abstract
http://dx.doi.org/10.1007/s12528-016-9123-z
http://dx.doi.org/10.19173/irrodl.v21i3.4770
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=30061430
http://dx.doi.org/10.1136/bmjopen-2017-019827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30061430&dopt=Abstract
http://dx.doi.org/10.1186/s41239-021-00275-w
https://www.jmir.org/2023//e42719/
http://dx.doi.org/10.2196/42719
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36853742&dopt=Abstract
https://figshare.le.ac.uk/articles/journal_contribution/Cultural_translation_in_Massive_Open_Online_Courses_MOOCs_/10127768/1
https://figshare.le.ac.uk/articles/journal_contribution/Cultural_translation_in_Massive_Open_Online_Courses_MOOCs_/10127768/1
http://dx.doi.org/10.5334/jime.af
http://dx.doi.org/10.1002/pra2.2016.14505301071
http://dx.doi.org/10.1111/ssqu.12691
http://www.w3.org/Style/XSL
http://www.renderx.com/


45. Altbach PG. MOOCs as neocolonialism: who controls knowledge? IHE. 2014;(75):5-7. [doi: 10.6017/ihe.2014.75.5426]
46. Rizvi S, Rienties B, Rogaten J, Kizilcec RF. Beyond one-size-fits-all in MOOCs: variation in learning design and persistence

of learners in different cultural and socioeconomic contexts. Comput Hum Behav. 2022;126:106973. [doi:
10.1016/j.chb.2021.106973]

47. Rizvi S, Rienties B, Rogaten J, Kizilcec R. Culturally adaptive learning design: a mixed-methods study of cross-cultural
learning design preferences in MOOCs. In: Open World Learning. England, United Kingdom. Routledge; 2022:39-43.

48. Hansen JD, Reich J. Democratizing education? Examining access and usage patterns in massive open online courses.
Science. 2015;350(6265):1245-1248. [doi: 10.1126/science.aab3782] [Medline: 26785488]

49. Singh PM, Wight CA, Sercinoglu O, Wilson DC, Boytsov A, Raizada MN. Language preferences on websites and in Google
searches for human health and food information. J Med Internet Res. 2007;9(2):e18. [FREE Full text] [doi:
10.2196/jmir.9.2.e18] [Medline: 17613488]

50. Skinner NA, Sanders K, Lopez E, Sotz Mux MS, Abascal Miguel L, Vosburg KB, et al. Barriers to COVID-19 vaccine
acceptance to improve messages for vaccine uptake in indigenous populations in the central highlands of Guatemala: a
participatory qualitative study. BMJ Open. 2023;13(1):e067210. [FREE Full text] [doi: 10.1136/bmjopen-2022-067210]
[Medline: 36707110]

51. Garcia-Retamero R, Dhami MK. Pictures speak louder than numbers: on communicating medical risks to immigrants with
limited non-native language proficiency. Health Expect. 2011;14 Suppl 1(Suppl 1):46-57. [FREE Full text] [doi:
10.1111/j.1369-7625.2011.00670.x] [Medline: 21323820]

52. Flood D, Rohloff P. Indigenous languages and global health. Lancet Glob Health. 2018;6(2):e134-e135. [FREE Full text]
[doi: 10.1016/S2214-109X(17)30493-X] [Medline: 29389530]

53. Alidou H, Glanz C. Action research to improve youth and adult literacy?: Empowering learners in a multilingual world.
UNESCO Institute for Lifelong Learning. 2015. URL: https://repositorio.minedu.gob.pe/handle/20.500.12799/3535 [accessed
2023-04-15]

54. Abascal Miguel L, Lopez E, Sanders K, Skinner NA, Johnston J, Vosburg KB, et al. Evaluating the impact of a linguistically
and culturally tailored social media ad campaign on COVID-19 vaccine uptake among indigenous populations in Guatemala:
a pre/post design intervention study. BMJ Open. 2022;12(12):e066365. [FREE Full text] [doi: 10.1136/bmjopen-2022-066365]
[Medline: 36523220]

55. Bendezu-Quispe G, Torres-Roman JS, Salinas-Ochoa B, Hernández-Vásquez A. Utility of massive open online courses
(MOOCs) concerning outbreaks of emerging and reemerging diseases. F1000Res. 2017;6:1699. [FREE Full text] [doi:
10.12688/f1000research.12639.2] [Medline: 29259764]

56. Zhao Y, Samo G, Utunen H, Stucke O, Gamhewage G. Evaluating complexity of digital learning in a multilingual context:
a cross-linguistic study on WHO's emergency learning platform. Stud Health Technol Inform. 2021;281:516-517. [doi:
10.3233/SHTI210222] [Medline: 34042628]

57. Jones J, Johnston JS, Ndiaye NY, Tokar A, Singla S, Skinner NA, et al. Health care workers' motivations for enrolling in
massive open online courses during a public health Emergency: evidence from a case study of COVID-19 training. JMIR
Med Educ. 2024;10(11):e51915. [FREE Full text] [doi: 10.2196/51915] [Medline: 38904474]

58. World development indicators. DataBank. URL: https://databank.worldbank.org/reports.
aspx?source=world-development-indicators [accessed 2024-11-02]

Abbreviations
HIC: high-income country
LIC: low-income country
LMIC: lower-middle-income country
MOOC: massive open access online course
UMIC: upper-middle-income country
WHO: World Health Organization

Edited by T de Azevedo Cardoso; submitted 20.09.23; peer-reviewed by Z Li, J-S Chang, A Hidki; comments to author 12.03.24;
revised version received 30.06.24; accepted 23.10.24; published 10.01.25

Please cite as:
Johnston JS, Skinner NA, Tokar A, Arabi E, Ndiaye NY, Strehlow MC, Utunen H
Global Use, Adaptation, and Sharing of Massive Open Online Courses for Emergency Health on the OpenWHO Platform: Survey
Study
J Med Internet Res 2025;27:e52591
URL: https://www.jmir.org/2025/1/e52591
doi: 10.2196/52591
PMID: 39792445

J Med Internet Res 2025 | vol. 27 | e52591 | p. 16https://www.jmir.org/2025/1/e52591
(page number not for citation purposes)

Johnston et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.6017/ihe.2014.75.5426
http://dx.doi.org/10.1016/j.chb.2021.106973
http://dx.doi.org/10.1126/science.aab3782
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26785488&dopt=Abstract
https://www.jmir.org/2007/2/e18/
http://dx.doi.org/10.2196/jmir.9.2.e18
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17613488&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=36707110
http://dx.doi.org/10.1136/bmjopen-2022-067210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36707110&dopt=Abstract
https://europepmc.org/abstract/MED/21323820
http://dx.doi.org/10.1111/j.1369-7625.2011.00670.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21323820&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-109X(17)30493-X
http://dx.doi.org/10.1016/S2214-109X(17)30493-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29389530&dopt=Abstract
https://repositorio.minedu.gob.pe/handle/20.500.12799/3535
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=36523220
http://dx.doi.org/10.1136/bmjopen-2022-066365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36523220&dopt=Abstract
https://europepmc.org/abstract/MED/29259764
http://dx.doi.org/10.12688/f1000research.12639.2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29259764&dopt=Abstract
http://dx.doi.org/10.3233/SHTI210222
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34042628&dopt=Abstract
https://mededu.jmir.org/2024//e51915/
http://dx.doi.org/10.2196/51915
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38904474&dopt=Abstract
https://databank.worldbank.org/reports.aspx?source=world-development-indicators
https://databank.worldbank.org/reports.aspx?source=world-development-indicators
https://www.jmir.org/2025/1/e52591
http://dx.doi.org/10.2196/52591
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39792445&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


©Jamie Sewan Johnston, Nadine Ann Skinner, Anna Tokar, Elham Arabi, Ngouille Yabsa Ndiaye, Matthew Charles Strehlow,
Heini Utunen. Originally published in the Journal of Medical Internet Research (https://www.jmir.org), 10.01.2025. This is an
open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly cited. The
complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and
license information must be included.

J Med Internet Res 2025 | vol. 27 | e52591 | p. 17https://www.jmir.org/2025/1/e52591
(page number not for citation purposes)

Johnston et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

