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This year, we continued our vision to contemporize the journal. This began in the 2019-2020 year with the name
change from ‘The Prognosis’ – a name mired in biomedical implication – to the ‘McGill Journal of Global Health,’ a
name we hoped would encompass much more than just the biology of health. We also spent the year improving
accessibility of the journal’s archives on our site, and bridging connections with global health groups and faculties
beyond McGill, in the spirit of sustaining the journal for another productive decade.
The 2021 issue continues to bring thoughtful insights on the diverse challenges seen in global health, from the
ethics of overseas global health education to the challenges of public health intervention. This issue also explores
infectious and chronic diseases, cultural nuances in women’s health, and disease spread, a first step for the journal
into the world of mathematical modeling, which has never been so relevant than in today’s world.
We wish to acknowledge the support of the McGill Global Health Programs in co-creating and sustaining this
journal, and we also extend special thanks to Christine DeSantis, whose unwavering support has been crucial to
the Journal’s smooth transition into online operations and to this year’s publication. We also wish to thank all of
the faculty who offered their invaluable insights in reviewing these articles, and the authors for their great writing,
patience and dedication.
We hope you enjoy reading this issue as much as we enjoyed putting it together.
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Abstract
Youth Peer Health Education (YPHE) is a health promotion technique that promotes
sharing information, values, and behaviours among demographically matched peers. YPHE
is increasingly being utilized in schools in sub-Saharan Africa to address the need for HIV
prevention. Since September of 2010, a YPHE program has been ongoing within 50 primary
schools in the Njombe region of Tanzania, where the prevalence of HIV is the highest in the
country at 5.1% among youth aged 15-24. The program is managed by volunteers of the
non-governmental organization Highlands Hope Umbrella (HHU), with no external source of
funding since 2014. This qualitative research study examined the facilitators and barriers to
the future sustainability of the program. Data was collected from individual interviews with
key informants, participant observation during YPHE meetings, and focus group sessions with
youth peer health educators and teacher-mentors. Facilitators for sustainability included an
increase in leadership abilities among youth, a sense of moral responsibility to decrease the
prevalence of HIV in the region, and ongoing support from adults in positions of authority.
Barriers to sustainability included a lack of teaching materials, inadequate communication
between involved members, scheduling issues, and no continuous source of funding. These
findings will help inform sexual health programs for youth in low-recourse settings, and can be
used to promote the integration of YPHE programs into school curriculums, leading to changes
in health and education policies.

Keywords: adolescent health, sexual health, peer education, sustainability, HIV prevention,
Sub-Saharan Africa

Introduction
In Tanzania, the number of people infected with HIV is
reported at 1.4 million, having remained relatively consistent
since 2010 (6). Although the last two recent national surveys
indicate a stabilization of the HIV prevalence rate at around
5% of the total population, there remains a marked differential
spread between and within regions (7). The Njombe region
in the Southern Highlands of Tanzania has the highest HIV
prevalence rate of the country at 14.8% for men and women
between the ages of 15 to 49 (7). For youth aged 15-24 the
prevalence of HIV in Njombe is reported at 5.1%, which is
more than double the national average (7).
Youth peer health education (YPHE) is the process by
which trained and motivated individuals lead educational
and skill-building activities with their peers to support and
improve young people’s health and well-being (1-2). YPHE
programs are designed to facilitate learning about sexual
and reproductive health through training students as peer
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educators using curricula developed from local resources
and community involvement (1-4). These programs empower
young people to engage in critical thinking and foster selfesteem though training in leadership skills and sexual/
reproductive health, which can then be used to educate
other children within their schools and lead to the promotion
of sexual health practices and ultimately a decrease in HIV
prevalence over time (2, 5).

Background
In 2010 a YPHE pilot project was launched through the
partnership of McGill University’s Ingram School of Nursing
school and a local non-governmental organization (NGO)
Highlands Hope Umbrella in the Njombe region (8). The pilot
project trained 20 youth peer health educators in two primary
schools and improved HIV knowledge and attitudes by 32.4%
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among participants (8). The success of the pilot project led to
the up-scaling of the program to include 50 primary schools
in the region, training 500 youth peer health educators as
well as 73 adult mentors from July 2014 to December 2015.
This was achieved through one-time funding provided by
Grand Challenges Canada.

No participants refused to join the study or dropped out.

Previous research on peer health education for youth in
Sub-Saharan Africa suggests that most programs aimed
at decreasing HIV prevalence are effective at increasing
knowledge and attitudes related to sexual health, but show
little impact on biological or behavioural outcomes such
as decreasing rates of sexually transmitted infections or
increasing condom use (2-5, 9-11). This may be in part due
to the lack of long-term evaluation of the programs when
changes in HIV prevalence may occur in a gradual manner (1013). Furthermore, the evaluation of peer education programs
demands time and resources, which is a proven challenge
in many low-resource settings (5, 12). Therefore, although
previous studies have identified factors that influence the
effectiveness of peer-led health education programs in lowresource setting, there remains a lack of data on the impact of
facilitators and barriers towards their sustainability over long
periods of time (3, 11-13).

Data Collection
Data collection for this study included individual interviews,
focus group sessions, and participant observation from
September to December 2017. Prior to recruitment of YPHE
program members, three individual interviews were held
with key informants. Key informants are considered highly
knowledgeable local experts that have an interest in the focus
of the study (16). The interviews were conducted in English
by the 1st author at a location chosen by the key informants,
lasting between 45 to 60 minutes, audio-recorded and
transcribed verbatim within 48 hours of the meeting.

Aim of study
This study was designed to examine the facilitators and
barriers towards the sustainability of a HIV prevention
program for young people in Njombe, Tanzania. Since the
YPHE program has not been evaluated since the major
upscale of the program in 2014, a need for an in-depth
exploration of the facilitators and barriers to the continuation
of the volunteer-based program is necessary to determine its
future sustainability.

Methods
Design and Sampling
This study was conducted through a qualitative descriptive
design. A purposive sample of 3 key informants, 19 youth peer
health educators (between the ages of 12-18), 16 teachermentors, and 1 principal from a total of 10 different primary
schools in Njombe took part in the study. Key informants
were recruited in person by the 1st author in consultation
with the rest of the study team. Teacher-mentors, principals,
and youth peer health educators were recruited from the
schools where the YPHE program is currently implemented
by members of the local NGO. All participants and parents
of participants under the age of 18 were freely asked to give
informed and ongoing consent for the study and written
consent forms in Kiswahili were explained in detail, regardless
of age or literacy level. Signed assent forms in Kiswahili were
also obtained from all youth participants under the age of 18.
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The sample size was sufficient to enable data saturation to
be achieved, based on a similar study conducted in the same
setting and timeframe to examine the sustainability of a
Point-of-Care HIV testing program (15).

Two separate focus group sessions were held with participants
from nine different primary schools. The first focus group
included 16 teacher-mentors and the second focus group
included 19 youth peer health educators, each session lasting
approximately 60 minutes, conducted in Kiswahili by a hired
research assistant. One additional 20-minute interview was
held with a principal from a tenth school since the principal
was unable to attend the focus group session. All interviews
were audio-recorded, transcribed, and translated into English
by the research assistant. See Figure 1 below for sample
focus group guiding questions.
Three participant observation sessions during active YPHE
meetings were held at three additional schools lasting
approximately 60 minutes each. The purpose of these
sessions was to convey unstructured observations including
the actions, dialogue and context of the YPHE program.
Field notes were taken by the 1st author and preliminary
interpretations were discussed with the research assistant
immediately after the sessions.
Data Analysis
Qualitative content analysis was used to identify prominent
categories, themes, and patterns in the data (17). This method
of analysis includes breaking down raw data into smaller
groups, naming the groups according to the material they
represent, and further grouping the content according to
shared concepts (17). Data from each session was analyzed
separately and then integrated to form a composite analysis.
Scheirer & Dearing’s sustainability framework was used
to organize the data according to facilitators and barriers
towards sustainability outcomes. The framework provides
definitions for six aspects of sustainability that capture
sustained outcomes as well as nine associated innovation,
organization and community factors (see Figure 2). Scheirer
& Dearing’s sustainability framework guided data collection
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Sample Focus Group Questions
•
•
•
•
•
•
•
•

Please tell us about the youth peer health education program in your school.
How has the program been going in your school?
What do you think is the best part of the program?
○
Could you provide an example?
What do you think does not work well in the program?
○
Could you provide an example?
Why did you decide to get involved in the program in the beginning?
Would you be willing to continue being involved in the program in the future?
○
Why or why not?
What could be changed to better support you in your role?
○
Could you provide an example or elaborate on this?
Is there anything that impedes you from wanting to commit to the program?
○
Could you provide an example?
Figure 1. Sample focus group questions

as well as content analysis through the identification of
facilitators and barriers to the six outcome variables of
sustainability within the YPHE program in Njombe.
Data analysis was conducted by several members of the
project team to ensure that all data was examined in an
integrative way.
Trustworthiness and Rigour
Various strategies were employed to ensure trustworthiness
and rigour in this study. A reflexive approach was employed
by the 1st author keeping a journal to monitor personal
thoughts and impressions of the data as well as engaging
in continuous consultation with the rest of the study team
and local community members to identify personal biases.
The 1st author was also immersed in the Njombe region for
four months, took detailed field notes during data collection,
paraphrased with participants to verify information, and
audio-recorded interviews for accuracy. A detailed record of
the study process with multiple data sets being used to achieve
the stated objective also contribute to the dependability of
the results. Careful documentation and review of findings by
other members of the study team allowed for objectivity to
be maintained throughout.
Ethical Considerations
Ethical approval was obtained from the affiliated university’s
Institutional Review Board, as well as from the primary
school board in Njombe before data collection commenced.
Given that the study took place in Tanzania with a history of
colonization, the integration of anti-colonial methodologies
was incorporated throughout the study. To ensure power
sharing between the study team and participants a
participatory approach was employed, including valuing local
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knowledge and perspectives from community members, and
involving them in planning, implementation, analysis, and
interpretation of the data (18). The community of Njombe is
acknowledged as the primary holders of the findings from
this study.

Results
Facilitators to sustainability
The results of this study indicate that various facilitators and
barriers affect the sustainability of the YPHE program and are
divided into distinct themes. The facilitators to sustainability
identified include a) gratifying volunteerism, b) a sense of
moral obligation, c) advancement of leadership abilities,
and d) engaged and supportive authority figures. Each
theme is discussed below with selected verbatim quotes
from interviews and focus groups to help illustrate the
themes in more detail. Barriers to sustainability are provided
subsequently.
Gratifying volunteerism
One of the primary facilitators for the continuation of the
YPHE program was the presence and dedication of its
volunteers. All active participants of the program including
the teacher-mentors, principals, and youth peer health
educators participate on a volunteer basis. In addition,
volunteers from the local NGO conduct training sessions
for the youth peer health educators as well as program
monitoring and evaluation. All participants in the study
stated they would continue being part of the YPHE program
solely on a volunteer basis, and did not expect to be directly
compensated. When asked to explain their reasons for
participation as volunteers in the program teacher-mentors
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Figure 2. Conceptual framework for sustainability of public health programs
stated that the program’s benefits extended beyond the
education of youth; it also increased their own knowledge
and skills. Youth educators stated that the program helped
them to realize their desires and ambitions:

in ways they believe will benefit future generations. Similarly,
youth educators stated that the knowledge they gained from
the program helped not only themselves and their fellow
peers, but also the greater community.

“I agreed to join the program so as to
reach my goals and to educate my fellow
peers so they can also reach their goals.”
–YPHE2

“I have seen that the society has no
knowledge about the YPHE program so
I got the knowledge and then I taught
them and now they know, they have the
knowledge like me.” – YPHE18

Volunteerism in Njombe was described as being an
unstructured activity and social endeavor, where there were
often minimal resources but large amounts of goodwill.
Personal networks were also of key importance as it is the
primary method for recruiting new volunteers. Therefore, the
continued availability of volunteers is essential for maintaining
the program into the future as the positive outcomes of
volunteerism is clearly recognized by its members.
A sense of moral obligation
The YPHE program was designed to bring awareness to the
high prevalence of HIV among youth in Njombe, and therefore
a significant motivator for involvement in the program is a
sense of responsibility to address issues pertaining to sexual
health.
“I decided to join the program because I
saw that it was to save our kids in their life
according to those topics that they have
been taught.” – P1
This emphasizes the convictions of program members to act
Volume X | Issue 1 | 2021

Therefore, involvement and continuation of the YPHE
program is related to its member’s sense of what is important
and relevant in the current sociopolitical context, and how
they feel morally obligated to help each other address it.
Advancement of leadership abilities
One of the indirect benefits of the YPHE program was its
ability to increase leadership skills amongst its members.
The YPHE strategy is unique compared to other public
health education programs targeting sexual education in that
youth become leaders among their peers. By empowering
youth to provide education and teach each other, volunteer
trainers are not required to come to schools and provide
the education themselves, which is intended to be a selfsustaining approach. One teacher mentor explained:
“The kids have also managed to rule
themselves since before the program the
teachers were telling them everything
about what they had to do, but after the
program they can do things on their own
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and they know how to rule themselves,
they know the meaning of leadership, they
are able to administer themselves to make
decisions.” – TM7

Youth are selected to become peer educators through a
voting process with their classmates; they are not preselected by teachers, principals, or the trainers. They
therefore demonstrate the ability to govern amongst
themselves and decide upon leaders and role models for their
own education. In addition, when the youth educators are
promoted and recognized by their teachers, they continue to
feel that they are valued and respected, which in turn hones
their leadership skills and contributes to the sustainability of
the program.
“In some schools … you find teachers are
like promoting them, to make them feel
like, oh we are special, we are valued” –
KI2
Engaged and supportive authority figures
Although the YPHE program is youth focused, it relies heavily
on support from various levels of authority. Teacher-mentors
are the primary point of contact for the youth educators and
therefore must be involved and approachable.
“I have educated my fellows so when they
get problems they cannot be afraid to see
the teachers.” – YPHE12
When authority figures are receptive to the program, it is
one of the most critical aspects for the program’s successful
integration into schools and therefore greatly facilitates
the sustainability. The support for the program from higher
levels of government has increased over time, which is one
of the most influential facilitators to sustaining the program
as society is increasingly receptive to providing youth with
sexual health information.
“It’s very dependent on the quality of
the teacher mentors; like what was their
motivation, did they really get it, did
they really believe in it, are they going to
fight for it within their structures… head
teachers become critical, the educational
system, like the managers of the system at
the regional level, they become critical.” –
KI1
There are many levels of authority that have a stake in the
continuation of the program including principals, regional
officers, district directors, and the local education officials.
Therefore, it is necessary to promote the program at all levels
of governmental authority to ensure that communities and
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schools are willing to continue with the program in the future.
Barriers to Sustainability
The barriers to sustainability of the YPHE program that were
identified include a) insufficient methods of communication,
b) scarcity of equipment and materials, c) school timetables
lacking designated schedule, and d) inconsistent and insufficient
financial resources. Each of these barriers is discussed below
with selected verbatim quotes from participants.
Insufficient methods of communication
A major barrier to the sustainability of the YPHE program
is insufficient communication methods. Effective modes
of communication are necessary between the program
implementation team and the program members, the
teacher-mentors and principals in the involved schools, the
youth educators and their peers, and between the peer
educators themselves. Teacher-mentors and principals
require ongoing support from the NGO implementation
team, including regular contact with the volunteer trainers.
In addition, having visitors come to the schools increases the
students’ enthusiasm for the program and stimulates their
learning since there are new people in their environments.
Contact between the volunteer trainers and the youth peer
health educators also ensures that the youth are receiving
accurate and up-to-date sexual health information. The
teacher-mentors must also be able to communicate with
each other within and between different schools, since
physical meetings are not always feasible given distance and
the cost of transportation.
Scarcity of equipment and materials
Another barrier to the sustainability of the program is the
lack of basic materials that are required to keep the YPHE
program functioning. Equipment such as pens, exercise
books, and brochures with current health information and
statistics are tools that would strengthen the program into
the future, according to its participants. Other required
resources include food and transportation to bring youth
educators together and/or to bring them to different schools
to meet each other. Gifts and prizes for the students who
are doing well or demonstrating increased leadership and
initiative in the program would also be beneficial. As it
functions, the only material utilized by the youth peer health
educators is that which is already available in the classrooms
such as chalkboards, tables, desks, and chairs. There is no
other equipment or materials that are specifically designed
or intended for sexual health education, and in one school
there was no classroom available for the YPHE session, which
took place outside in the schoolyard instead.
School timetables lacking designated schedule
One of the most frequent complaints or concerns within the
YPHE program voiced by participants in the study was a lack
of time for the program. This is due to scheduling issues, for
McGill Journal of Global Heallth

example:
“We have time in our school it is on 12
o’clock but that is during the break time
when students are running out, they are
playing so they can’t listen.” – YPHE18
One principal explained this barrier further:
“The timetable the youth peer health
educators have is inadequate according
to their class timetable which starts from
morning up to 3:20 pm, maybe what
is needed is that leaders such as the
education officials must know about the
program so that they can help to organize
time for the program, so that kids will
have a special time in their timetable to be
educated” – P1
The frequency of the YPHE meetings was also an important
factor affecting the program as weekly sessions are necessary
for the youth to remember the information they have been
taught and have the chance to interact and engage with their
peers on a regular basis.
“You have to educate your fellows
frequently so that they don’t have to wait
a long time before they get education.” –
YPHE7
These scheduling barriers for the YPHE sessions were
also apparent during the participant observation sessions.
s None of the schools visited had a designated time or
place to conduct the program, instead the sessions that
were observed were arranged upon consultation with the
principals in each school in a retroactive manner. The date
and time was decided upon after requesting to attend the
session, instead of occurring on a regular basis.
Inconsistent and insufficient financial resources
The most constant barrier to the sustainability of the YPHE
program is maintaining a source of continuous funding. A
lack of financial resources was brought up in every interview
and focus group and is recognized as the most critical factor
to sustaining the YPHE program. Although the local NGO
continues to apply for grants and various sources of financing,
the success rate is low. Furthermore, once one source of
funding runs out, the organization must re-apply, severely
restricting the ability to sustain the program in a continuous,
on-going manner. This barrier of inadequate financial
resources impacts almost all of the previously mentioned
factors of sustainability, as it is required for transportation
and communication, purchasing of materials, maintaining a
network of volunteers, and for running the NGO office and
Volume X | Issue 1 | 2021

all its program components. Although the YPHE program is
volunteer based, asking members to pay out-of-pocket for
expenses that are incurred is not conducive to a sustainable
system Therefore, unless the economic status of the YPHE
program changes, the lack of financial resources will remain
the biggest barrier to its continuation.

Discussion
The findings from this study indicate that there are many
facilitators and barriers to the sustainability of the YPHE
program in Njombe, and that an adequate understanding
and interpretation of the various factors affecting the
continuation of the program is critical. Firstly, the need
for advertising and recognition of volunteers to maintain a
strong network both within the NGO and within the YPHE
program specifically is required for the program to maintain
its intervention activities and benefits to the community (8,
14). Social connection, opportunities for public recognition,
and personal development have been evidenced as
motivating factors for individual volunteers, yet despite
the important role that this plays for service delivery and
advocacy, volunteer contributions are often downplayed (1921). Notably, Scheirer & Dearing’s sustainability framework
does not explicitly incorporate the values and beliefs that
contribute to a sense of moral obligation or commitment by
those involved in public health programs (14). The convictions
that individuals and communities display towards a cause
they believe in is a strong driver of social change, allowing for
the development of programs and policies targeted towards
morally-charged issues (21, 22). It is critical that volunteerism
be promoted and publicized within community organizations,
including volunteers’ individual sense of responsibility and
beliefs about what is ethically and morally important, as they
are major facilitators for sustainability (19-22).
Communication tools are also vital for sustaining programs
such as the YPHE network in Njombe, particularly in
maintaining community-level partnerships(14). Resources
such as mobile phones and social media applications like
WhatsApp messaging groups or Facebook pages can be
strategies for teacher-mentors to connect with each other
and for youth educators to stay involved in the program when
they are older, since the vast majority of adults in Tanzania
have their own mobile phone (7, 23, 24). Evidence on the
efficacy of using social media platforms for health promotion
purposes is increasing, and non-governmental organizations
and other stakeholder are encouraged to use this tool more
often for sexual health promotion and education, as it does
not require additional financial resources to implement (23,
24). In addition, regular visits by volunteer trainers give youth
and teachers the sense that they are being monitored and
overseen by the organization, and helps to maintain attention
to the core issue of sexual health and HIV prevention through
evaluation of the knowledge and practices of youth (5, 14).
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Nevertheless, the timetabling issue of the YPHE program
within schools remains a large barrier. The question of who
is ultimately responsible for arranging a time for the program
within the schools’ schedules is unclear. Teacher-mentors
stated that the principals of their schools needed to provide
a time for the YPHE program, whereas the interviewed
principal said that the district education officials must assign
a designated time. Therefore, both resource constraints
and general disorganization and bureaucracy impede the
implementation and communication of peer education
activities (9).

Limitations of the study
One of the study’s main limitations includes the potential
for bias during the focus group sessions. Although the hired
research assistant was not directly affiliated with the YPHE
program, the presence of other volunteers from the NGO in
the room during the sessions may have affected participant’s
willingness to speak openly about the negative aspects of
the program. Furthermore, the two focus group sessions
contained 16 and 19 participants respectively, and therefore
may have been too large to allow everyone an adequate and
equal amount of time to voice their opinions.

Ultimately, it is unlikely that the YPHE program will be
maintained or strengthened without a source of continuous
funding. However, if the program is integrated into the
required curriculum of the primary schools, then the NGO
could take a step back from their involvement in financing
the program’s activities, as it would become a public service
within the education system. This would require continuous
training and support from parents, teachers, healthcare
providers, political leaders, and donors, as they all have
a role to play in the social, political, and financial contexts
that affect sustainability (13, 14). At the same time, this
study illustrates the agency of youth in the YPHE program
as individuals who have the interest and ability to affect
change, make autonomous and independent choices, and act
in self-determining ways (12, 25, 26). The youth peer health
educators in the program in Njombe display an inherent
capacity to participate in activities that benefit not only their
own health, but the health of their peers and wider society.
Their commitment to the YPHE program demonstrates
that young people can understand, act, and promote their
involvement in matters affecting their health, which will have
important implications on how future health care services
and programs are delivered (12, 27). Therefore, community
engagement, structures and supports are necessary conditions
for the YPHE program to be maintained, and strategies for
sustainability should be aimed at providing a supportive
environment for youth, as they are the foundational force
of the program, the ones implementing the intervention
activities, and also the intended beneficiaries.

Conclusion

The findings of this study should be used to expand
recommendations for other public health programs targeted
towards youth in similar low-resource settings. Additional
evaluation of the effectiveness of the YPHE program in
eliciting behavioural and biological changes among youth in
Njombe would enhance the possibility of its future integration
within schools’ curricula, and lead to changes in health and
education policy in Tanzania. Future research should also
focus on identifying the community-level structures and
supports required for sustainability of public health programs
as well as adapting the current discourse on public health
sustainability frameworks to incorporate moral convictions
and responsibilities of involved members.
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COVID-19 alongside other modern epidemics has
demonstrated a need for mathematical models to better
reflect the realistic characteristics of disease spread. These
models offer methods to test various preventative and
control strategies for disease spread, as well as project
outcomes under specific circumstances.

Background
The foundation of modern mathematical epidemiology was
established by Ross’ 1902 paper regarding the discrete-time
dynamics of malaria transmission from mosquitoes to humans
(4). Following Ross’ research, Kermack and McKendrick
published three papers in 1927, 1932 and 1933, which
developed the SIR model. In this model, the population was
divided into susceptible (S), infected (I), and recovered (R)
groups whereas each group is represented by a differential
equation. Since 1933, many models have continued to use
the Kermack-McKendrick SIR model to investigate the
dynamics of epidemic transmission, including the SARS
outbreak in 2003 (5), the Ebola outbreak of 2014-2016 (6),
and most recently, the COVID-19 pandemic.
Building on these seminal studies, cellular automata (CA)
models were developed by Stanislaw Ulam, who was
investigating the growth of crystals, and John Von Neumann,
who was studying self-replicating artificial systems (7). Since
then, cellular automata have shown a remarkable ability to
model physical and biological phenomena in a spatial context.
CAs consist of a grid of individual cells. Each cell is surrounded
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by other cells, referred to as neighbors, and can represent
an individual or group of individuals of the population at a
discrete spatial point. As used in Conway’s Game of Life CA
model, the Moore neighborhood is commonly used to define
a set of cells (Figure 1). It consists of eight neighboring cells
(blue squares). Cells change their states according to a set of
transition rules and the states of their neighbors. Transition
rules can be deterministic, if neighbor x is infected, then cell
y will be infected, or probabilistic, if neighbor x is infected,
then there is a probability that cell y will be infected (similar
to the equation for the rate of infection in the SIR model). All
cells within a CA are governed by the same set of transition
rules, but by implementing an initial distribution of cells with
different states and transition rules based on probability,
CAs can be used to model realistic systems (8). Ultimately,
probabilistic CAs can simulate how local interactions between
neighboring cells contribute to the spread of a disease,
while taking into account spatial, temporal and probabilistic
characteristics.

COVID-19
COVID-19 can be described by its timeline of infection
and age-dependent severity. The disease progresses in
three main steps: a latent period, an infectious period and
a recovery phase. Post infection, the individual is in a latent
period. This period varies from 4-6 days (9)1. The individual
1 Please note that these estimates are continually changing as new research
is released
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Figure 1. Moore Neighbourhood

Figure 2. Age distribution of the hospitalized and deceased from
COVID-19 in Canada

may or may not start to show symptoms after the latent
period as they enter the infectious period. Notably, recent
research has shown that people infected with COVID-19 can
be contagious 2 days prior to symptom onset (10). Regardless
of symptom severity, individuals can transmit the disease to
others. While symptoms may last after the infectious period,
the individual is no longer considered capable of transmitting
COVID-19.
Findings regarding reinfection of COVID-19 remain
contentious. Viral infections are typically followed by proinflammatory and anti-inflammatory mechanisms that offer
long-term immunity. However, a recent study among various
reports have found cases of reinfection. While results reported
by Tillett et al. provide preliminary evidence of a possibility of
reinfection, the sample sizes are too low to generalize the
results and further investigation is required (11).
During the infection period, individuals of different ages have
different survival rates as well as severity of symptoms. Data2
from March to December 2020 show a greater number of
hospitalized and deceased cases among older age groups (Fig.
2). Mortality rates increase drastically in older populations,
with the highest mortality rates observed in patients aged 80
years and older (12). It is unclear whether and by how much
infection rates change across age; however, some studies
indicate that children have a lower susceptibility to infection
(13).
Volume X | Issue 1 | 2021

COVID-19 & CAs
Various CA approaches have been used to model the spread
of COVID-19 in a population including Schimit (1), Mondal et
al., (2) and Ghosh and Bhattacharya (3)3.
Mondal et al. created a model of COVID-19 to examine
two strategies to control COVID-19; the use of lockdown,
social distancing and quarantine or transmission for a large
proportion of the population to develop immunity. The latter
is the concept of herd immunity (HI) and when achieved
through infection, it is associated with a large number of
deaths in vulnerable populations. Notably, the more readily
transmitted a disease is, the higher the proportion of the
population that needs to be immunized to achieve HI.
Mondal et al. employed a probabilistic SIR CA model with
the Moore definition of a neighborhood to determine the
costs of HI without a vaccine and the effect of the rate of HI
attainment on death rates. The eight differential equations
(representing infectious populations of various severity,
susceptible individuals and the recovered) have been fitted
using data from the government of India to model the
spread of infection and death rates in the entire country.
They divided the initial population into two main groups, the
vulnerable (60+ years old or those with preexisting medical
conditions) and the resilient (the remainder of the population)
and used recovery rates respective to these groups.
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Figure 3. The effect of different rates of attaining HI on survival % (2)

Figure 4. Spheres of Movement: d = 0 staying
home, d = 1 movement extends to the nearest
neighbors ...(17)

As hypothesized, the simulation revealed that HI should be
attained gradually, otherwise, the mortality rate, particularly
for the vulnerable population, increases dramatically.
For example, a rate of infection of 0.5 (the proportion of
susceptible cases becoming infected) led to a mortality
rate of 4.7% for the resilient population and 34.3% for the
vulnerable population over 250 days. In contrast, when
the infection rate was raised to 0.78, deaths increased to
7.9% for resilient population and 57.1% for the vulnerable
population. These findings highlight that the longer it takes to
reach immunity saturation (tm) as a result of a lower infection
rate (transition of a susceptible (S) individual to an infected (I)
one: kS→I), the greater the survival % (Figure 3). In addition,
the simulation showed a linear relationship between the
percentage of recovered individuals and the HI percentage
of the population. This relationship was positive for resilient
groups and negative for the vulnerable population. Thus,
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uniform infection rates as part of their HI approach, in reality,
adherence to safety policy, a main determinant of infection
rate, differs across the population.

to mimic social bubbles. Schimit decreased the number of
connections allowed per individual to model the effect of
social isolation.

Ghosh and Bhattacharya have simulated COVID-19 spread
across numerous countries by implementing the SEIQR
framework in a synchronous probabilistic CA model. The
SEIQR model is based on the SIR model, with the additions
of an E group consisting of exposed and asymptomatically
infected individuals, and a Q group consisting of quarantined
or hospitalized individuals. They initialized the populations
with varying population densities. In contrast to Mondal’s
simulation, Ghosh and Bhattacharya considered individual
movement and implemented a sphere of influence that sets
boundaries in which an individual can come into contact
with others (Fig. 4). Through this approach, they explored
the spread of COVID-19 by varying population density,
healthcare efficiency and mitigation strategies.

Schimit split the infected population into five subgroups,
each representing a level of symptom severity ranging
from asymptomatic (IA) to individuals in hospital beds or
in an intensive care unit (ICU) (IS2 and IS3). The number
of connections with different types of infective individuals
determined the probability of infection of an individual.
Asymptomatic individuals (IA) were considered twice as
infectious as symptomatic individuals (IS) and those with
severe symptoms (IS2 and IS3) were considered half as
infectious as symptomatic individuals due to reduced
movement. Notably, infected individuals in the hospital still
retained a degree of movement to account for contact with
health care personnel and their visitors.

Their results show that movement restriction and the early
implementation of a lockdown are critically important. For
example, when the sphere of movement was increased to the
distance of three cells, almost everyone came into contact
with COVID-19. Likewise, the initial number of infected and
exposed individuals had a significant impact on the proportion
of total population infection. Exposure probability also played
an important role in transmission dynamics. A reduction of
this probability from 0.8 to 0.2 linearly lowered the spread
of infection. Among the effects of other parameters, such
as testing time and recovery probability, these findings
emphasize the importance of large-scale initiatives to reduce
spread, especially in countries with high population density.

Figure 5. An expanded Moore neighborhood
with five connections (white squares) and four
layers (I=4)

these results stress the importance of a low infection rate
to protect vulnerable populations when adopting a HI
approach. Notably, these results are specific to the simulated
population and cannot be generalized.
Mondal et al. have explored the dynamics of COVID-19
progression by employing an HI approach in vulnerable and
resilient populations. Their simulation does not take into
account realistic distributions of vulnerable populations;
rather, they used a fixed ratio (1 vulnerable : 4 resilient)
to simulate the entire population. In addition, population
groups can be further distinguished by movement and social
activities. Although harder to quantify, by using a distribution
of mobility and interaction, the simulation could better
approach realistic conditions. For example, an asymptomatic
individual may be prone to more movement as compared with
a severely ill individual. While Mondal et al. have considered
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In comparison to Mondal’s simulation, Ghosh and
Bhattacharya better accounted for individual movement but
neglected age-dependent symptom severity and case fatality
rate.
Moreover, individuals in their model were only in contact
with others in their sphere of influence, which limited the
fluctuation of movement as well as the impact of super
spreaders (highly mobile infected individuals). Despite severe
lockdown conditions, the sphere of influence of an individual
is often dispersed and not concentrated. Even when
governmental regulations reduced movement to isolate
social circles, essential activities still exposed individuals to
others outside their sphere.
Similar to Ghosh’s and Bhattacharya’s approach, Schimit used
a SEIR probabilistic CA to analyze the effect of healthcare
responses and social isolation on the number of deaths
due to COVID-19 in Brazil4. Schimit expanded the Moore
neighborhood by allowing individuals to make connections
outside of the radius of eight neighboring cells (Fig. 5).
The probability of a connection decreased as the distance
between cells increased. This created a clustering effect
Volume X | Issue 1 | 2021

By restricting the availabilities of ICUs and the transfer of the
infected to hospitals, Schimit showed that about 2 million
deaths would result from the ICU limit and 11.5 million deaths
would be due to the lack of hospital beds. While this is much
higher than the current number of deaths in Brazil5 (~175
000), these statistics reflect the total number of deaths over
approximately 8 years without consideration of a vaccine or
control policies. In a subsequent analysis, Schimit highlighted
the effect of social isolation, both in the reduction of
infection and alleviation of stress on the healthcare system.
For example, increasing social contact reduction from 40% to
50% would decrease the rate of new ICUs needed from 200
per day to 150 to accommodate all the patients.
In contrast to Mondal et al.’s and Ghosh’s and Bhattacharya’s
approaches, each cell in Schimit’s model was filled by an
individual. The other models used empty cells to simulate the
space between individuals. The latter approach is closer to
the heterogenous distribution of a population. Like the other
models, Schimit used a probability of infection uninfluenced
by age and pre-existing vulnerabilities, both important
determinants of COVID-19 infection severity.

Model Description
Out of the gaps identified in Mondal et al.’s, Ghosh’s and
Bhattacharya’s and Schimit’s models, we have focused our
attention on age; specifically, how age influences COVID-19
spread and the impact of vaccination of specific age groups.
To explore these factors, we modified a publicly available
probabilistic CA SIR model6 by Max Brenner in which the
population is divided into four possible states:
1. Susceptible (S) individuals who do not have the disease
but are capable of contracting it
2. Infected (I) individuals who are capable of spreading the
disease

21

MJGH

MJGH

3. Recovered (R) individuals who have recovered and are
immune to the disease
4. Deceased (D) individuals are removed from the simulation
These states were selected based on the progression of
the COVID-19 infection and the previously mentioned
COVID-19 CA approaches. (I) individuals are able to infect
their neighbors independent of their symptoms. This includes
individuals in the infectious period. Symptoms can worsen
and lead to death or the individual can recover. (R) individuals
can no longer contract the virus and are removed from the
spread of infection but are still part of the population total.
In comparison to the previously mentioned models, Brenner’s
model allows cells to move. Instead of stationary cells with
different connections, the cells could be displaced and
come in contact with new neighbors. A cell’s likelihood of
movement was lowered if they were infected and decreased
further if symptoms worsened.
Through the following rules, Brenner simulated the dynamics
of the spread of COVID-19 and by extending the third rule,
we were able to implement an age distribution.
1. Exposure: An (S) individual comes into contact with
individuals as a function of movement probability and
spatial proximity (interaction with more than the eight
initial neighbors of the Moore neighborhood). The level
of movement differs across individuals and is decreased
for those practicing social distancing or the severely sick
(hospitalized).
2. (S) -> (I): COVID-19 is contracted based on exposure at pi
(the probability of infection).
p = pbase - (m * pmask)
If a mask (m) is worn, m=1, otherwise, m=0. The efficacy
of the mask (pmask) is subtracted from the base probability
of infection (pbase) to obtain the individual probability of
infection (p).
pi = 1 - (1- p)R
(p) is subtracted from 1 to calculate the probability of
remaining uninfected and then raised to the power of
the number of infectious neighbors (R). This result is
subtracted from 1 and is the pi.
3. (I) -> (R): individuals can progress from mild to severe
symptoms at an age-dependent probability. As individuals
progress to severe symptoms, their movement decreases
and can die based on age-dependent case fatality rates.
To implement this, we developed profiles per age group
by the probability of severe symptoms and death, based
on rates of hospitalization and death rates respectively.
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The simulation lattice represented 1 square km populated by
890 people, proportional to the urban density of Montreal.
Data7 from the most recent census profile of Montreal was
used to weigh age groups, each representing a range of 10
years, except the upper limit of 80+ (Figure 6). The model had
50 time steps, each one representing a day.
Brenner implemented two diagnostic tests to determine the
success of safety policies, mask wearing and social distancing.
The Secondary Attack Rate (SAR) is a ratio of the infected
population to the total number of susceptible individuals.
The basic reproductive number (R0) is the number of
secondary cases for one infectious case in a population with
only susceptible individuals. These measures, in addition to
the total number of deaths and peak infection number, were
used to compare various vaccination policies and the effect
of age-dependent severity and death probability. Specifically,
the means of deceased cases, peak number of infections, SAR
and R0 were calculated for the original model (D), the model
with age distributions (Dage), vaccinated 30-59 year olds (Vmid)
and vaccinated 60+ year olds (Vold).
To simulate the effect of vaccination, death and severity
probabilities were set to 0 in the middle age group, 30-59,
and older group, 60+. We used a medium level of safety policy
across all trials, as such, the probability of social distancing
and the probability of wearing a mask were set to 25%.

Results
Within each tested group (D, Dage, Vmid and Vold), there was a
downward trend with highest values of deceased cases, peak
number of infections, SAR, and R0 reported in the D group
and the lowest values in the Vold group (Figure 7).
In regards to the total number of deaths, a significant
difference between groups was found (H(3) = 69.444, p <
0.001). Post hoc analysis revealed significant differences
between Vold (M = 0, SD = 0) and Dage (M = 3.30, SD = 1.03) (p
< 0.001) as well as between Vold and D (M = 15.65, SD = 2.87)
(p < 0.001). There were also significant differences between
Vmid (M =
2.35, SD = 1.42) and D (p < 0.001), between
Vold and Vmid (p < 0.001), and between Dage and D (p < 0.001).
For peak number of infections, a significant difference
between groups was found (H(3) = 25.575, p < 0.001). Post
hoc analysis indicated a significant difference between Vold
(M = 112.15, SD = 12.09) and Dage (M = 129.00, SD = 19.45)
(p = 0.006), between Vold and D (M = 139.30, SD = 14.42) (p
< 0.001), and between Vmid (M = 123.30, SD = 13.52) and D
(p = 0.009).
The mean SAR values range from 0.214-0.216. For SAR, a
significant difference between groups was found (p = 0.013).
A significant difference was found between Vold (M = 0.214,
SD = 0.037) and D (M = 0.261, SD = 0.040) (p = 0.003). Vmid
McGill Journal of Global Heallth

Figure 6. Distribution of population age groups in Montreal, 2016

(M = 0.238, SD = 0.039) and Dage (M = 0.240, SD = 0.056) had
insignificant group differences.

larger effect than decreasing these values to 0 for solely the
Vmid group.

The group difference for R0 was insignificant (H(3)= 4.871, p
= 0.182) - Vold (M = 1.815, SD = 0.148), Vmid (M = 1.853, SD =
0.092), Dage (M = 1.853, SD = 0.095) and D (M = 1.875 , SD
= 0.115).

The mean SAR values (0.214-0.216) fall within the commonly
reported range of 0.147-0.27 for household contacts; nonhousehold data are currently not available (13). Implementing
vaccination was expected to decrease SAR values, which
are used as a measure of vaccine efficacy (14). There are
small decreases of SAR post-vaccination, with the greatest
decrease following vaccination of the 60+ age group;
however, the size of the change in SAR post-vaccination did
not reflect the magnitude of the changes in peak number of
infections and total COVID-19 related deaths. The lack of a
significant variation could be a result of a smaller sample size,
as SAR and R0 are both ratios and are less prone to individual
fluctuations.

Discussion
Through leveraging Brenner’s approach, we were able to
implement an age distribution based on Montreal’s urban
population and test two vaccination policies. Our data
showed a consistent trend - the vaccination of the Vold group
caused the largest decrease in total number of deaths, peak
number of infections, SAR, and R0 relative to the other
tested groups. Notably, Vmid represented almost double the
population size compared to Vold, respectively, 42% and 22%.
This effect on a smaller population supports prioritization of
the vaccination of older populations. A caveat of this finding
is that movement depended on severity and policy adherence
rather than age.
The Vmid group compared to the Dage group showed
little difference across the measured deceased cases, peak
number of infections, SAR, and R0. We attributed this result
to death rates highly concentrated in the older population.
In this instance, it appeared that altering the model had a
larger effect than vaccinating the middle age group. Prior to
implementing the age distribution, the same death rates and
probability of infection were used throughout, inflating the
total number of deaths, peak number of infections, SAR, and
R0. Subsequently, it is expected that altering the model and
reducing death rates and probability of infection overall has a
Volume X | Issue 1 | 2021

Since our simulation is on a small scale, a larger lattice
would be needed to model hubs of activity and an uneven
distribution of the population in order to generalize our
results. This includes the clustering of elderly individuals in
long-term facilities where movement probability would be
low. In doing so, governments could test disease control
methods on a larger scale. Additionally, an observation
of 0 deaths following vaccination of the 60+ age group is
unrealistic when generalized. However, given the scale of our
simulation, this is an expected result.
While our findings are not necessarily surprising, the factors
we have identified should be integrated in infectious
disease models. The parameters of this approach could
be adjusted to simulate other infectious diseases as agedependent characteristics are common but have been largely
unaccounted for in previous models. Although we focused
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Figure 7. Graphical trends of deceased cases, peak # of infections,
SAR, and R0 per tested group (n=20) are shown. The error bars
shown represent the standard deviation. * P < 0.05 (Dunn test)
on vaccinations of different age groups, adjustments to the
model can be made to test different regulations, such as
quarantine or over-exposure. This model can be extended
to test regulations on groups differentiated by factors
other than age, such as underlying medical conditions or
occupation. Through tweaking the model, untested methods
for disease control can be tested for safety and efficacy
before implementation in real life.
The significant decreases of total deaths, peak infection
number, and SAR when vaccinating the older population
demonstrates the importance of prioritizing vaccination of
the elderly for the COVID-19 vaccine. Through prioritization,
we can drastically reduce the spread of such diseases.
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Abstract
Because of COVID-19, the vulnerable healthcare systems of many African countries have
faced additional burdens. As governments divert resources towards COVID-19 efforts,
researchers and international organizations have voiced concerns on how the pandemic would
affect malaria incidence, especially in malaria-endemic regions. In this study, we searched
relevant keywords on PubMed to systematically review the existing literature on malaria
recommendations and malaria outcomes during COVID-19. Special attention was brought to
the malaria recommendations in Nigeria, The Democratic Republic of Congo, and South Africa,
as these three countries vary in malaria and COVID-19 incidence. We included 20 relevant
publications that highlight the importance of chemoprevention, vector control, and rapid
diagnostics in decreasing malaria incidence in the context of COVID-19. We also examined
how malaria recommendations vary among the three countries of interest. We found that while
both insecticide-treated nets and antimalarials are essential to preventing additional malaria
cases, continuous supply of antimalarials is especially important in preventing hundreds of
thousands of additional malaria deaths. Certain countries like South Africa still use chloroquine
against Plasmodium vivax. Unwarranted use of chloroquine against COVID-19 not only
increases chloroquine resistance but decreases supplies available against P. vivax. To encourage
community safety and compliance, additional protection is recommended for indoor-residual
spraying delivery teams and seasonal malaria chemoprevention campaign community health
workers. Finally, mass drug administrations are recommended only for urban regions with low
malaria endemicity, and malaria rapid diagnostic tests should be used together with COVID-19
diagnostics. Continued funding and government efforts are required to implement these
recommendations and prevent additional malaria drug resistance, cases, and deaths during the
COVID-19 pandemic.

Background
In 2019, 94% of the world’s malaria cases occurred in the
World Health Organization (WHO)-defined region of Africa,
leading to 409,000 deaths (1). 67% of malaria deaths are
among children under the age of 5 (1). Unfortunately, many
countries in this region are now additionally facing the
COVID-19 pandemic, which has the potential to severely
disrupt malaria management and increase the burden of
infectious diseases.
COVID-19 and malaria can be difficult to clinically
diagnose without proper testing, as the two illnesses share
manifestations such as myalgia, headache, fever, fatigue
and difficulty breathing (2,3). These could easily be mistaken
for each other if not differentiated through microscopy or
molecular testing. Due to this overlap of early and general
symptoms, regions where COVID-19 testing is limited or
unavailable could severely underestimate the virus’ incidence,
with healthcare professionals choosing instead to diagnose
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and treat patients for malaria (4). Similarly, malaria patients
may be overlooked for malaria treatment and quarantined
under the assumption of COVID-19.
Furthermore, many countries in sub-Saharan Africa have
limited healthcare resources, including personnel, hospital
capacity, and equipment (5). Government diversion of
personnel and resources away from existing prevalent
diseases to COVID-19 exacerbates the limited healthcare
capacity, leading to a reduced ability to manage both noninfectious diseases and infectious diseases like malaria (5).
The COVID-19 pandemic also has the potential to severely
increase malaria burden in endemic countries by causing
disruptions to health interventions, as was seen with the
2014-2016 Ebola outbreak in West Africa (3). A study in
Guinea, for instance, showed a 24% decrease in treatment
with oral antimalarial drugs and a 30% decrease in injectable
antimalarial drugs in health facilities during this period (6).
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Due to the 50% reduction of anti-malaria services during the
Ebola crisis, another study estimated an excess malaria death
rate of 48% in Guinea alone (7). If appropriate measures are
not taken during the present pandemic, sub-Saharan Africa
could see an increase in malaria deaths of up to 99% (8).
To date, sub-Saharan Africa has reported concerns regarding
patients’ difficulties accessing primary health centres (5). The
Global Fund to Fight AIDS, Tuberculosis, and Malaria found in
a June 2020 survey that 73% of 106 countries faced malaria
program disruptions as a result of COVID-19 (9). Therefore,
it is important for malaria-endemic countries to modify their
public health policies to navigate both communicable diseases.
The impacts of malaria and COVID-19 incidence, however,
are unevenly distributed over the African continent. In this
review, we explore and compare malaria recommendations
and outcomes in four African countries with different malaria
and COVID-19 prevalence.
South Africa - Low Malaria and High COVID-19
Malaria transmission in South Africa is concentrated
around its border areas, carried in by migrant populations
from neighbouring countries (10). However, malaria is also
endemic to certain provinces within South Africa, namely
Lipopo, Mpumalanga, and KwaZulu-Natal (10). Overall,
an estimated 10% of the population, or 4.9 million people,
are at risk for contracting malaria, but South Africa is on its
way to eliminating malaria, as outlined in their 2019-2023
malaria strategic plan (11,12). South Africa’s larger threat
is COVID-19, as it faces the highest burden of COVID-19
infections among all African countries at over 1,564,000
cases as of April 17th, 2021 (12, 13). Thus, while South
Africa has largely contained malaria, it faces a high burden of
COVID-19 infections.
Nigeria - High Malaria and High COVID-19
Over the past several years, Nigeria’s malaria burden has
been devastatingly high. The World Malaria Report cites that
this country alone accounted for 27% of malaria cases and
23% of malaria deaths worldwide in 2019 (1). In an effort
to reduce morbidity and mortality, the WHO, alongside the
RBM Partnership to End Malaria, have worked to implement
effective anti-malaria strategies in the High Burden to High
Impact response since 2018 (1). Unfortunately, Nigeria
has also been affected by the global COVID-19 pandemic,
surpassing 164,000 confirmed cases of the virus as of April
2021 (13, 14). The disease burden is likely amplified as
COVID-19 was not contained before the malaria transmission
season (June to October), leading to unallocated vector
control equipment (15). Therefore, it is critical that the
country has sufficient supplies of malaria control resources
before the next transmission season.
Democratic Republic of Congo - High Malaria and Low COVID-19
The Democratic Republic of Congo (DRC) struggles with

Volume X | Issue 1 | 2021

malaria year-round, with 97% of its population living in zones
where malaria transmission is stable during 8-12 months of the
year (16). Malaria represents the equatorial nation’s leading
cause of death and illness, as well as 11% of global malaria
cases. Unfortunately, the DRC is also currently combating
epidemics of measles, cholera, and Ebola, alongside the
newly emerging threat of COVID-19 (17,18). Until now, the
reported number of COVID-19 cases in DRC (28,859 cases as
of April 17th, 2021) is relatively low compared to other African
nations and the rest of the world (13). However, the nation’s
difficult health situation, compounded by violent conflict,
political instability, low funding, lacking infrastructures, and
geographical remoteness, have made it extremely difficult to
accurately test, isolate, and treat cases of COVID-19 in the
DRC (19–21). Thus, the total number of COVID-19 cases in
the country is likely underreported.

Methods
Academic papers on the malaria situation and malaria
recommendations during COVID-19 were identified through
a systematic literature review. An initial search was conducted
on PubMed using terms (COVID-19 OR coronavirus OR
CoV-2 OR CoV2) AND (malaria* OR plasmodium) AND (DRC
OR “Democratic Republic of Congo” OR “South Africa” OR
“Nigeria” OR Africa). The 90 English articles that resulted
underwent an abstract screening for malaria and COVID-19
information. Twenty articles were included in this review
because they explored malaria recommendations under
COVID-19 in their results and discussion. Additional searches
on Google Scholar were conducted to identify relevant
publications from intergovernmental organizations, nonprofit organizations, and government websites. Background
information on country-specific malaria situations and on
malaria recommendations were extracted by reviewing
reference lists of relevant papers and WHO reports.

Results and Discussion
Using our search methods, nine sources made
recommendations for vector control methods, including
nine for insecticide-treated nets (22–30) and two for
insecticide-residual spraying (5,30). Seven sources made
recommendations for chemoprevention methods, including
three for seasonal malaria chemoprevention (23,30,31),
three for mass drug administration (32–34) and one for
intermittent preventive treatment (35). Nine sources made
recommendations for other measures, include three for rapid
diagnostic testing (34–36), five for mitigating antimalarialresistance (26,29,30,39,40) and one on preventing
chloroquine and hydroxychloroquine misuse (30).
Vector Control Recommendations
Insecticide-treated nets
Deploying insecticide-treated nets (ITNs) is a highly effective
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A

to increase in 2021 with the number of ITNs supplied by the
President’s Malaria Initiative cut in half (46). As COVID-19
continues to infect millions 2021, the increasing disruption
to ITN services could cause greater malaria disease and
mortality.

B

Meanwhile, the DRC distributed 29.4 million nets in 2020,
slightly more than in 2019 (44). The DRC also benefited from
a surplus of over 3 million nets in 2020, although this surplus
is projected to decrease in the upcoming years (46). No ITN
campaigns were planned for South Africa in 2020 and no
data has been published on the number of nets distributed
in South Africa.

C

Figure 1. Distribution of anti-malaria campaigns planned for 2020 in sub-Saharan Africa. (A) Planned
ITN Campaigns (B) Planned IRS Campaigns (C) Planned SMC campaigns. Source: The potential impact
of health service disruptions on the burden of malaria, World Health Organization (8)

malaria prevention method which have contributed to
substantial declines in malarial disease and overall mortality
(41). Pyrethroid-only long-lasting insecticidal nets are the
standard ITNs recommended by the WHO and are more
effective than conventional ITNs which are less durable
and require regular chemical retreatment (42,43). WHO
recommends that LLINs be distributed through a combination
of continuous distributions and free mass net campaigns,
typically once every three years (22). Both mechanisms
can be conducted through channels such as antenatal care,
expanded programmes on immunization, and schools.
To prevent overburdening vulnerable healthcare systems
with both malaria and COVID-19 cases, several papers have
highlighted the need to prioritize ITN maintenance and
distribution (22–30). To minimize exposure to COVID-19,
the WHO recommends that rural settings with high malaria
transmission be prioritized over urban regions with low
malaria rates but higher risk for COVID-19 transmission
(30). Twenty-seven of the 47 malaria-endemic countries
in sub-Saharan Africa planned for LLIN campaigns in 2020
(Fig. 1a), resulting in a projected 228 million LLINs delivered
(44). However, LLIN distribution efforts likely overlapped
with COVID-19-related service disruptions (8). According
to modelling by Sherrard-Smith et al., more stringent
COVID-19 regulations, which will very likely disrupt ITN
supply chain and distribution, will increase malaria deaths in
sub-Saharan Africa (23). Similarly, Weiss et al. predict that
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halting ITN mass distribution campaigns and reducing regular
distribution by 25% alone would lead to 15 million additional
malaria cases and 29,000 additional deaths (29). Weiss et al.
found that disruptions to mass ITN distribution campaigns
are more detrimental to malaria efforts than disruptions in
routine ITN distributions. This demonstrates the importance
of ITN campaigns to achieving universal ITN coverage not
only during baseline years but also co-occurring health crises
(29). As of September 2020, five countries with scheduled
mass ITN distribution campaigns reported COVID-19related delays. In the first half of 2020, 90.7 million ITNs
were procured; this figure is lower compared to the average
quarterly net procurement in 2019 of 53 million nets (45).
According to data from The Alliance for Malaria Prevention,
Nigeria distributed 17.4 million of the 22.7 million ITN nets
in the 2020 mass distribution plans (44). However, only 2.5
million nets were distributed in the first half of the year,
implying that malaria service disruption may have overlapped
with malaria transmission season, which varies slightly
across the nation and peaks in September (45). Despite ITN
distribution shortcomings, modelling by WHO shows that
even with no ITN mass distribution and a 75% reduction in
continuous distribution in 2020, Nigeria will experience a 4%
increase in malaria cases and 4.3% increase in deaths. The
limited impacts of ITN service disruption may be due to the
continuous annual supply of ITNs from international donors.
However, this may change soon, as the ITN deficit is projected
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Insecticide-Residual Spraying Recommendations
Insecticide-residual spraying (IRS) is a critical component
of malarial control and, along with ITNs, accounts for 60%
of global investment in malaria control (47). IRS involves
the application of a long-lasting residual insecticide onto
the walls, ceilings, or any surface that mosquito vectors
may rest on (47). Spraying occurs one to two times a year,
usually before peak transmission season. To be effective, IRS
applications must be high-coverage such that >85% of all
surfaces within a community are sprayed (47).
Early in the pandemic, WHO noted that several IRS campaigns
have been suspended due to COVID-19 and urged countries
to continue core malaria control interventions, including
IRS (5). Suspension of IRS campaigns may put vulnerable
populations like children and pregnant women at risk and
further burden the healthcare system with malaria patients
(48). Thus, in April 2020, WHO urged for the acceleration
of IRS campaigns in sub-Saharan Africa before COVID-19
cases soared, highlighting the window of opportunity to
ensure malaria protection through IRS while minimizing
the risk of COVID-19 transmission to spray teams (48).
Additionally, WHO recommended that several protection
measures be taken during spraying to ensure the safety of
both the IRS delivery team and the IRS recipients (30). Key
recommendations include increasing handwashing stations
available at operation sites, sending daily reminders to spray
teams to take COVD-19 precautions, performing morning
health checks and temperature checks for spray team
members, and disinfecting commonly touched surfaces (30).
Consequent to the WHO recommendations, 33 countries in
sub-Saharan Africa (Fig. 1b) reported an intent to continue
IRS rounds for 2020 (8). However, of the three countries of
particular interest in this paper, only South Africa decided to
continue IRS campaigns.
The impact of COVID-19 on IRS campaigns is apparent at
several stages of the IRS management cycle. This cycle consists
of 4 general phases: identification of at-risk populations,
pre-seasonal planning and procurement, seasonal
implementation of IRS, and end of season evaluation (47). IRS
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campaigns faced financial and technical difficulties during the
pre-seasonal planning stage, such as the cost of additional
protective equipment, slower equipment deliveries, and the
prioritisation of producing medical equipment for COVID-19
(26). Furthermore, additional challenges were faced during
the seasonal implementation of IRS such as decreased
community acceptance of IRS for fear of viral contagion and
difficulty mobilizing the spray team due to social distancing
and movement restrictions (45).
Chemoprevention Recommendations
Seasonal Malaria Chemoprevention
Seasonal malaria chemoprevention (SMC) refers to the
administration of antimalarial treatments to young children
in regions where malaria is seasonal and highly transmissible
during the rainy season. As per guidelines released by the
WHO in 2012, children aged 3-59 months should receive
monthly treatments of amodiaquine plus sulfadoxinepyrimethamine (AQ+SP) during the high transmission season
(39). Yearly SMC campaigns are highly recommended in the
Sahel sub-region of Africa, as they experience a 3–4-month
peak malaria season. In 2019, 13 countries implemented
SMC, leading to 21.5 million children receiving at least one
treatment dose (1). These campaigns are largely beneficial
to the countries in which they are implemented, as these
treatments have been shown to provide 75% protection, thus
greatly decreasing malaria-related morbidity and mortality in
children under 5 (1,49).
During the COVID-19 pandemic, where adequate resources
for malaria prevention and treatment may be disrupted,
SMC campaigns can play a crucial role in reducing excess
malaria cases and deaths. One study by Sherrard-Smith et al.
predicted that, in a scenario where COVID-19 is mitigated
and where long-lasting insecticidal net distribution along
with malaria case management are suspended, continuing
scheduled SMC implementation could reduce the number of
excess malaria deaths by 40% (23). The authors also noted
that, in this same scenario, providing SMC for children up to
10 years or 15 years of age, rather than only to those up to
5 years of age, would lead to 13 500 or 22 500 fewer deaths
respectively (23).
The WHO recognizes this intervention as highly important
in the Sahel and has therefore recommended that the 13
countries with scheduled SMC campaigns in 2020 proceed
with them (Fig. 1c). Some countries planned to expand their
SMC coverage by age or by geography, and the WHO has
encouraged them to do so when sufficient commodities are
available, so long as appropriate training and supervision is
feasible (30). The WHO also outlines general guidelines for
community health workers who administer the treatments,
such that campaigns can occur safely and in line with
COVID-19 restrictions. These include implementing daily
hygiene reminders and health checks for community health
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workers, organizing campaigns in a manner that allows
minimal gathering and physical contact, and limiting nonessential in-person activities (30). The RBM Partnership
to End Malaria also strongly recommended SMC during
the COVID-19 pandemic and provided a detailed guide for
adapting programs to the circumstances during their planning,
supplying, community engagement, training, antimalarial
administration, and monitoring stages (31).
Of the four countries of focus in our review, Nigeria is the
only one located in the Sahel and, therefore, the only one
that places a heavy focus on SMC for malaria control.
Nigeria implements yearly campaigns and, as per WHO
recommendations, has completed its scheduled 2020
programs (24,50). Data on the impact of this achievement
as it relates to malaria mortality and morbidity is not yet
available, but the completion of Nigerian SMC campaigns
is promising and suggests the feasibility of similar strides in
other countries in the region. According to recent reports
from the U.S. President’s Malaria Initiative, Nigeria is also
presently on track to have a sufficient supply of treatments
for its target population in 2021, an encouraging sign for
campaigns during the remainder of the pandemic (46).
Mass drug administration
Mass drug administration (MDA) is a chemoprevention
strategy which involves the systematic distribution of
antimalarial drugs to every member of a population, whether
infected or not, within a specified, intentional timeframe.
Usually reserved for isolated endemic areas or non-isolated
low-endemic areas to avoid reintroduction of the malarial
parasite after treatment, MDA can occasionally be employed
to combat an epidemic of malaria and alleviate overburdened
health systems (32). However, concerns about the difficulty
of fully administering the treatment to entire populations
were raised, as it could be opening the door for greater
drug resistance (33); thus, MDA is only recommended in
very specific instances of near-elimination and complex
emergencies (34).
MDA is also more effective in low-transmission areas, such
as urban areas, since transmission is highest in forested areas
(33). These include the remote and sylvan regions of several
sub-Saharan nations such as the DRC, the country with the
largest closed forest area on the continent (51). In these
regions, MDA could lose its effectiveness, both clinically
and financially. Indeed, past studies using MDA in high
transmission areas showed an early decrease in incidence
after mass administration, followed by a later increase
in incidence (52). Thus, it is recommended that the use of
MDA be paired with other malaria prevention interventions,
as their effectiveness alone in regions of moderate-to-high
transmission remains unclear (32).
Nevertheless, just as MDAs were deployed in 2014 to avoid
overwhelming health facilities during the Ebola outbreak,
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they could again be used to fill the gaps in malaria treatment
as healthcare turns its attention to the ongoing COVID-19
pandemic (53). If ever MDAs are to be used during the
COVID-19 pandemic, recommendations include investing
in community engagement, as MDA typically requires the
compliance of >80% of a population to obtain observable
results (33). This compliance is all the more crucial in subSaharan Africa, where transmission is high and MDA’s
effectiveness could be jeopardized.
Intermittent preventive treatment
Intermittent preventive treatment (IPT) is another form of
malarial chemoprevention and refers to the administration
of a full course of an antimalarial drug, usually sulfadoxinepyrimethamine, to an entire category of asymptomatic
individuals repeatedly over a determined period of time (32).
It is distinguished according to the population of interest,
identified as IPTp when administered to pregnant women,
IPTi when administered to infants, and IPTsc in schoolaged children. Pregnant women are at higher risk of malarial
infection due to a decreased immune memory of malaria,
as well as the Plasmodium parasite’s targeted attack on
the placenta (32). For this reason, IPTp is a crucial malaria
prevention tool, and the WHO recommends IPTp treatment
for all expectant mothers as early as possible during the
second trimester of pregnancy, and at least 3 times over the
course of her pregnancy (35).
Additionally, IPT must remain an option available for
paediatric use in order to prevent malaria morbidity and
mortality; in studies conducted in Senegal and the Gambia,
IPT in infants and children was found to decrease overall
child mortality by 40% (54). Even in areas where resistance
is emerging and quintuple or sextuple mutant strains of
malaria are prevalent, the WHO recommends to continue
administering these drugs (35,55). For these populations, IPT
should continue to be administered as necessary during the
COVID-19 pandemic, despite the possibility of resistance to
sulfadoxine-pyrimethamine (35).
Other Recommendations:
Rapid Diagnostic Tests
Rapid diagnostic tests, or RDTs allow the detection of malarial
antigens in human blood without the need for microscopy or
advanced diagnostic tools. They present relative sensitivity
and specificity, often making them a method of choice
for sub-Saharan malaria interventions (56). Due to their
antigenic nature, however, RDTs tend to fail to recognize the
distinction between active malarial infections and recently
overcome infections (57).
Nonetheless, they remain the most widely used tool
for the diagnosis of malaria in sub-Saharan Africa, and
recommendations for their use during the COVID-19
pandemic note that their production should not be foregone
in favour of COVID-19 RDTs. Spare production capacity of
McGill Journal of Global Heallth

malaria and HIV tests could allow for the production of SARSCoV-2 RDTs in cassettes, the format preferred by healthcare
workers, with only minor modification to production lines,
thus mitigating the damage of radically pulling funds or
manufacturing demand away from malarial production
(36,38,56). As the foremost tool for malaria detection,
mRDTs are also recommended to be coupled with COVID-19
screening to avoid misdiagnosis, presumptive treatment,
associated costs, and increased resistance to antimalarial
drugs (37).
Antimalarials
Antimalarials encompass a broad group of medications that
treat or prevent malaria. Most malaria-endemic countries
administer a select few treatments depending on malaria
severity, prior treatment failure, or pregnancy status. The
WHO recommends artemisinin-based combination therapies
(ACT) as a first-line treatment against uncomplicated malaria
(58). Artemisinin resistance is an emerging issue in malariaendemic countries and results from inadequate treatment
practice, widespread use of artemisinin monotherapies, and
poor patient adherence (59).
According to the literature on recommended malaria
interventions during the COVID-19 pandemic, access to
antimalarial drug treatments remains a priority. Notably,
reducing antimalarial drug coverage could worsen the
malaria situation, especially by increasing malaria deaths,
more so than decreasing ITN coverage across malariaendemic countries. Weiss et al. predict that a 75% reduction
in antimalarial drug coverage would result in an additional
27.1 million cases and 328,700 deaths (29). Antimalarials
are particularly effective because they not only prevent
transmission by infected individuals but also reduce mortality
by minimizing the number of uncomplicated cases that
develop into critical ones over time. Modelling done by the
WHO also shows that preventing additional malaria deaths
during COVID-19 strongly depends on antimalarials. If access
to effective antimalarials is reduced by 75%, Nigeria, DRC
and South Africa could experience a 93.4%, 88.1%, and 135%
increase in malaria deaths, respectively. The importance
of antimalarials, compared to ITNs, was demonstrated in
every country included in the WHO analysis. Additional
reports recommend that for regions facing RDT stockouts
and shortages of health workers to perform malaria testing,
interventions should include presumptive malaria treatment.
As such, suspected malaria cases would be treated with
antimalarials in the absence of diagnostic confirmation (30).
However, presumptive malaria treatment is not recommended
when malaria testing capacities have not faced serious
reductions. In a study on COVID-19 patient characteristics
admitted to Clinique Ngaliema in the DRC, 44% of patients
reported receiving malaria treatment before hospitalization,
raising concerns about antimalarial overuse (4). In malaria-
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endemic countries such as the DRC and Nigeria, the WHO also
highlights that it is important for suspected malaria patients
to receive early treatment with effective antimalarials despite
the risks of visiting health facilities during COVID-19 (30).
Artemisinin-based therapies, which have been proposed for
COVID-19 treatment, have not been clinically proven to be
effective against SARS-CoV-2 and as such should not be used
for COVID-19 (40).
In South Africa, it has been recommended that hospitals stock
intravenous artesunate for severe malaria cases to reduce the
demand on critical care beds in an overwhelmed healthcare
system (26). For patients with mild COVID-19 infection and
uncomplicated malaria, Raman et al. recommend a standard
weight-based artemether-lumefantrine treatment; for severe
malaria cases, the authors recommend IV artesunate (40).
Both suggestions align with standard antimalarial policies in
South Africa.
Preventing Chloroquine and Hydroxychloroquine misuse
Once widely used for the WHO’s global malaria eradication
campaign, chloroquine is generally not administered for
P. falciparum infections today due to widespread drug
resistance. However, it is still used against P. vivax, P. ovale,
and P. malariae in certain countries (60).
Currently, there is indiscriminate promotion of chloroquine
(CQ) and hydroxychloroquine (HCQ), a CQ derivative, as
COVID-19 treatments. While CQ and HCQ showed activity
against SARS-CoV-2 in vitro, randomized clinical trials
comparing CQ/HCQ to standard supportive therapy did not
demonstrate additional benefit for using either drug (61).
The high demand for off-label use of CQ and HCQ has led
to growing concerns of falsified CQ and HCQ circulating in
African markets, which generally have weak drug monitoring
systems (62,63). Indiscriminate use of CQ and HCQ has not
only led to fatal-overdoses but could increase chloroquineresistance and affect drug availability in countries like South
Africa, which still administers chloroquine against P. vivax
infections (64). The WHO encourages countries with endemic
P. vivax to procure additional chloroquine medications in
case of supply-side shortages (30).

Conclusion
Even with resource shortages and concerns of COVID-19
transmissions, the literature on the synergistic epidemic of
malaria and COVID-19 supports continued efforts against
malaria in Africa. Recommendations and malaria interventions
vary based on the disease burden characteristics of each
country (Table 1). MDA were recommended only for urban
areas with low malaria endemicity. Additionally, off-the-shelf
CQ and HCQ use are especially problematic in countries,
such as South Africa, that still use these antimalarials against
P. vivax. Inappropriate deployment of either MDA against
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malaria or CQ/HCQ against COVID-19 raises concerns about
increased drug resistance.
For countries like Nigeria and the DRC that heavily rely on
international funding to combat malaria, it is essential that
supply-side shortages do not occur. Over the next two

years, Nigeria and the DRC are projected to face shortages
in intravenous artesunate, ITNs, and RDTs (46). Western
funding initiatives and international organizations should
continue to provide malaria support during the COVID-19
pandemic in order to prevent millions of additional malaria
cases.

Recommendation
IPT

ITN

Outcome

RDT

ITN distribution should be prioritized, in particular 27/46 malaria-endemic countries in sub-Saharan
mass distribution campaigns
Africa planned for LLIN distribution in 2020,
resulting in 228 million LLINs being delivered
Emphasize the importance of continued ITN use
to public as COVID-19 is expected to reduce non- As of September 2020, 5 countries with scheduled
compliance rates
mass ITN distributions reported COVID-19 delays

Antimalarial
drugs

SMC

WHO and RBM Partnership to End Malaria Of the countries focused on in this study, only
recommended the continuation of SMC Nigeria is located in Sahel and relies on SMC
campaigns in 2020, especially in the Sahel region,
Nigeria completed its scheduled 2020 program
where SMC is particularly effective
WHO outlined several general guidelines for Nigeria is also on track to have sufficient supplies
community health workers administering SMC, for the 2021 SMC cycle
including ensuring campaigns occur safely and
in line with COVID-19 restrictions, minimizing
gatherings and physical contact, and limiting nonessential in-person activities

MDA

MDA is most effective in isolated areas or lowendemic areas, which does not apply to most
African countries
MDAs may be used during the COVID-19
pandemic to fill in the gaps of malaria prevention

Antimalarials are essential to preventing malaria
deaths
There should not be indiscriminate use of
antimalarials such as artemisinin and chloroquine
against COVID-19
If malaria testing cannot be performed,
presumptive treatment may be performed in
malaria-endemic countries

PMI ITN distribution expected to drop by half
In April 2020, WHO urged for the acceleration of 33 sub-Saharan African countries reported an
IRS campaigns to be completed before COVID-19 intent to continue IRS rounds in 2020
cases rose in Africa
Of the four countries of focus, only South Africa
WHO recommended several protection measures continued IRS campaigns
during spraying, including increasing handwashing
stations, sending daily reminders to spray teams IRS campaigns faced additional difficulties
about COVID-19 precautions, and disinfecting this cycle, including increased campaign cost,
difficulties acquiring equipment, difficulties
commonly-touched surfaces
mobilizing sprayers, and decreased community
Additional efforts to raise public awareness is acceptance
crucial for IRS campaigns to be successful

Malaria RDT production should not be foregone
in favour of COVID-19 RDT production
Malaria RDT should be coupled with COVID-19
screening to prevent misdiagnosis

ITN deficit is projected to increase in 2021
potentially leading to more malaria cases and
mortality in the upcoming year

IRS

IPT use is highly recommended to continue for
pregnant women and children, populations that
are particularly susceptible to malaria
Areas with emerging resistance to sulfadoxinepyrimethamine should continue IPT use regardless

Table 1. Summary of malaria recommendations and outcomes in sub-Saharan Africa during the COVID-19 pandemic

Recommendation
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Female genital mutilation (FGM) is practiced in 30 countries, mainly concentrated in the
Western, Eastern, and North-Eastern regions of Africa, in some countries the Middle East
and Asia, as well as among migrants from these areas (1). FGM is therefore a global health
and human rights concern. Although the prevalence of FGM has decreased in the past years,
some communities still resist abandoning the practice. Kenya is a distinctive example of a
country where the practice of FGM has decreased significantly but interventions have failed to
eliminate the practice at a local and national level. The purpose of this case study is to provide
an overview of interventions that have been carried out in different communities of Kenya
and assess what is necessary for an intervention to be successfully implemented and have a
positive impact in communities.
Disclaimer: Before going on, the authors of the article want to explain why they decided to use the term female genital
mutilation (FGM) throughout the article. Many different words and expressions are used to describe the intervention.
Some refer to it as cutting, female circumcision, female genital mutilation/cutting (FGM/C), sexual mutilation and/or
pharanoic circumcision. While all these terms refer to the same procedure, the Inter-African Committee on Traditional
Practices Affecting the Health of Women and Children refers to it as female genital mutilation (FGM) since 1990 and
the World Health Organization since 1991. Considering these two organizations are at the forefront of this debate we
decided to use the same nomenclature. Similarly, our stance on the issue is similar theirs. Therefore, we are opposed
to any practice that is harmful to the physical and psychological health of women without their educated consent. This
entails complete opposition to performance of FGM on children.

Background
Female genital mutilation (FGM) has been forcibly performed
on over 200 million girls and women world-wide, and it is
currently practiced in 30 countries (2). According to the
World Health Organization (WHO), FGM “comprises all
procedures involving partial or total removal of the external
female genitalia, or other injury to the female genital organs
for non-medical reasons” (1).

62. Abena PM, Decloedt EH, Bottieau E, Suleman F,
Adejumo P, Sam-Agudu NA, et al. Chloroquine and
Hydroxychloroquine for the Prevention or Treatment
of Novel Coronavirus Disease (COVID-19) in Africa:
Caution for Inappropriate Off-Label Use in Healthcare
Settings. Am J Trop Med Hyg [Internet]. 2020 Apr 22
[cited 2021 Feb 5]; Available from: https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC7253100/
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FGM is classified into four categories by the WHO as follows:
•

Type 1 (clitoridectomy) involves the partial or complete
removal of the clitoris.

•

Type 2 (excision) involves the partial or complete removal
of the clitoris and labia minora, with or without the
removal of the labia majora.
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•

Type 3 (infibulation) involves the narrowing of the vaginal
opening by cutting and repositioning the labia, through
stitching, with or without the removal of the clitoris. This
is the most invasive procedure.

•

Type 4 FGM involves all other medically unnecessary
procedures done to the female genitalia, such as pricking
or incising (1).

MJGH
mean score was of 64.8% and was 96.2% post training
which shows a significant improvement in knowledge (9).
Some of the most notable findings were that their baseline
knowledge of which communities of Kenya practice cutting
was poor with a pretest score of 61.5% but improved with
training (92.3%). Also, most of them believed that FGM was
culturally beneficial, even after the training, reminding the
strong role that culture has on this practice (9). It was also
observed that the fear of social sanctions and banishment
was an important contributing factor for the persistence
of the practice, as midwives are also part of communities.
The study concluded that training offered nurse-midwives
the skills to counsel women who underwent FGM, including
how to respond when asked to perform infibulation after a
delivery and how to counsel husbands by educating them on
the health risks (9). Lessons learned from this study indicate
interventions should target culture of practices and beliefs as
well as education on women’s health in order to be effective
in decreasing the number of girls being subjected to FGM (9).

In Kenya, FGM has been declining in recent decades. Its
prevalence has decreased from 38% in 1998 to 21% in 2014
among women aged 15-49 (6). However, it is still pervasive
in certain regions, with a rate as high as 97.5% in the North
Eastern region as of 2014 (7). Aside from geographical
region, FGM rates also vary due to factors such as religion,
education, and ethnicity (7). Additionally, the reasons for
performing FGM vary widely between cultural and ethnic
groups. Reasons include celebrating a rite of passage,
becoming eligible for marriage, and preserving/controlling
family honor and sexual purity (7).
Despite the current legislation of complete criminalization
in Kenya, FGM persists. The Kenyan Prohibition of Female
Genital Mutilation Act was introduced in 2011 and revised
in 2012. The law criminalizes FGM, individuals who aid or
abet it, individuals who take someone out of the country to
perform FGM and imposes consequences for practitioners if
the procedure causes death (6).
Aside from the government, there are many constituents
working towards the eradication of FGM in Kenya. These
include local NGOs, community-based organizations,
faith-based organizations, international organizations, and
multilateral agencies (7).

What impacts did localized women’s health
intervention programs have on the prevalence of
FGM in various communities of Kenya?
Interventions
Over the past 30-40 years, interventions to reduce the
prevalence of FGM have been implemented in most of the
countries where it is practiced. This has resulted in a decreased
rate of FGM in most communities (8), but it is estimated that
3.6 million women and girls are at risk of being cut every year
(9). In Kenya, a variety of interventions have been carried out
in different communities, with the effectiveness and results
of these interventions varying greatly. Interventions can be
divided in different categories such as health worker training
as change agents who feel empowered to refuse practicing
medical FGM, formal education provided to young girls,
media communication, outreach and advocacy, alternative
rites of passage (5, 9). The goal All of these interventions rely
on are disseminating
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Figure 1. Prevalence of FGM in Kenya by province (source
DHS data 2014) (7) information to change behaviours and
reducing the prevalence of FGM in young girls and women
(5).
Training health workers as change agents
In 2017, researchers from the University of Nairobi conducted
a study to evaluate the impact of a training program for nursemidwives to increase their knowledge on FGM to empower
them to better manage and treat complications of FGM and
prevent it by refusing to perform the practice when asked (9).
Their hypothesis was that providing health professionals with
a formal training on FGM and providing anti-FGM strategies
could have a significant impact toward its abandonment (9). In
Kenya, nurse-midwives form the bulk of the health workforce
and are extensively distributed across the country, including
in remote areas. Nurse midwives provide primary, as well as
reproductive health care, making them the appropriate type of
health worker to train in the goal of impacting the prevalence
of FGM (9). To assess baseline knowledge on FGM, the nurse
midwives completed a 12-question quiz before they begin
the 3-day training program. A pre-training questionnaire
gave some insight into the knowledge of nurse-midwives on
many themes surrounding FGM including the types of FGM,
factors for cutting, the role of nurse midwives in managing
and preventing the cutting and many others. Overall, the
results of the research were encouraging; the baseline
McGill Journal of Global Heallth

Outreach and advocacy
Underlying approaches to prevention and behaviour
change are strategies of information dissemination (5).
This type of intervention, often referenced to as outreach
and advocacy, was provided to members of the Somali
community that were situated in a refugee camp in Kenya
(4). In this community, the rate of FGM was 100% in 2001
(mainly type III) and the common reasons claimed to justify
the cutting are to ensure marriageability, religion, protection
of virginity, and tradition (5). The exact educational activities
conducted during this intervention were not described in the
study. Looking at the results of the questionnaire completed
before and after, there was no significant improvement.
The intervention was principally unsuccessful: there was
no notable impact on the adults’ intention to perform FGM
on their daughters; there was a minor impact on the belief
that FGM compromised human rights of women despite
good knowledge of harmful FGM consequences (4). While
this intervention failed its objectives, there are still lessons
to be learned for future interventions: it is imperative that
program planners understand contributing factors to FGM in
the specific community it is targeted to, to ensure programs
are culturally responsive (4). In the case of the Somali refugee
camp, reasons for cutting are strongly linked to Islam (5),
and the work that was planned with religious leaders was
not carried out. The intervention was also implemented by a
Christian group (4), accounting for one probable factor that
led this intervention to fail. This highlights the importance
of a culturally appropriate approach, which will be discussed
later.
Alternative rites of passage
Some studies have shown that FGM can be effectively
eliminated when the community is presented with an
alternative rite of passage (ARP) that preserves culture and
Volume X | Issue 1 | 2021

the health of women (10,11). ARPs are effective in that
they incorporate cultural practices or celebrations that
traditionally accompany FGM rituals (10). For example, if the
girl is usually secluded from the group before and after FGM,
then an alternative could be that girl leaves the community
to go to an educational program. For this reason, ARPs
have been shown to be most effective in communities with
public celebrations, as the ARP can replace the cut, while the
celebrations can be maintained (11). In communities where
FGM is practiced in private or is not associated with a rite
of passage, ARPs are less likely to be adopted. According to
the WHO, it is also important for the community to play an
integral role in planning and implementing the ARP, so that
their cultural values respected, and the intervention is not
an outside interference (10). The success of an ARP has been
attributed to its flexibility to stress different components and
celebrations in accordance with a specific community (10).
An ARP project in Meru, Kenya used organized events called
“Ntanira na Mugamo” or “Circumcision Through Words.”
These events involved a weeklong program of counselling,
training, and education of young women, ending with a
“coming of age” celebration with music, dancing and feasting
like they normally would (10). Some topics addressed during
the program include teaching of basic anatomy, sexual
health, hygiene, development of self-esteem and how to deal
with peer pressure. This project reportedly prevented over
1000 FGM procedures over eight years (10). The success
of the intervention was linked to the inclusion of the entire
community and family members, including males (10).
Another study looked at attitudes towards ARPs in the
Kuria and Kisii communities of Kenya. It suggests that the
successful implementation of an ARP is strongly linked to local
understanding and acceptance, especially by decision makers
such as parents and community leaders (11). Therefore, it is
suggested that ARPs be embedded in programs with a larger
scope involving education, empowerment, and collaboration
between different stakeholders like schools, health providers
and community leaders (11).
Human-rights & religious approach
In Kenya, the CARE Refugee Assistance Project partnered
with the National Council of Churches of Kenya to expand
on community level FGM intervention programs. The goal of
this intervention was to understand how various communitybased programs could affect the understanding of the effect
of FGM, and furthermore encourage the abandonment
of female genital cutting. The CARE program focused on
two camps, the Ifo camp and the Hagadera camp. Before
implementation, a pre-intervention baseline survey was
done in order to understand the context of the practice (12).
The project held community education and public discussion
events to understand the way FGM was viewed as a human
rights violation (12). Public messages were announced,
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emphasizing FGM as a human rights violation to women,
as well as how the different forms of cutting were harmful
to health. These messages were disclosed over a 21-month
period in 2001 and 2002 through community volunteers,
religious leaders and mass media activities (12). After the
intervention, 62% of the respondents were still unaware that
FGM had harmful effects and did not associate FGM with a
violation of human rights (12). None of the respondents postintervention recalled the messages that FGM was a violation
of human rights (12). The most prominent message retained
was that infibulation (type III FGM) was harmful to health and
could have severe medical complications (12).
The most likely reason for this result was that religious leaders
were not sufficiently implicated during the intervention and
spread mixed messages over what is and is not a violation
of human rights (12). This study demonstrated that although
public messages on FGM being a human rights violation were
prominent in community activities, without the involvement
of religious leaders, this increase in knowledge would not
translate into increased support of FGM abandonment as it
had been hoped.
The importance of religious support is further demonstrated
in a study carried out among the Maasai and Samburu
communities in Kenya (13). This study was done to
understand which approaches in these communities were
most effective for the abandonment of FGM practices. It was
found that when religious leaders spoke against the practice
using a Christian, religious-based discourse, female genital
cutting could be viewed as a sinful or unnatural practice (13).
A Christian woman interviewed in this study responded to
why she didn’t want to be cut with: “Why should I do this? I
was born like that. God did very well. He gave me all parts of
my body” (13). Maasai and Samburu people were told by their
pastors that rather than fear the curse of their ancestors, they
should fear the “wrath of God for continuing a practice that is
performed against His will” (13).
Indeed, not using the power of religious leaders in their
communities would drastically decrease the impacts an antiFGM intervention could have (13). A country profile of FGM
in Kenya by 28TooMany, a registered charity in England and
Wales, had similar findings. They analyzed the religiousoriented approach done by the Frontiers in Reproductive
Health Project for the Somali community, where religious
leaders were encouraged to recount their opinions on FGM.
Although the role of religion in FGM practice is complex due
to a wide range of religions in Kenya, the highest percentage
of women cut in Kenya are predominantly Muslim (51.1% of
women) (14). Due to this high number, 28TooMany found
that taking a religious-based approach in some communities
is successful (7).
These studies demonstrate that although creating a human
rights approach is important, without an integrative approach
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that includes religious leaders, they are less likely to have a
positive impact on the abandonment of FGM. Creating a
more holistic approach to anti-FGM interventions allows for
a higher retention of messages and therefore lower rates of
FGM.
Legal approach
In 2001 the Children’s Act was implemented in Kenya, making
FGM an illegal practice for girls under 18 years old (7). The
law was criticized because it did not include adult women
and it did not lead to the expected decrease FGM as it was
not accompanied by appropriate awareness-raising. It drove
the practice underground and pushed families to conduct
FGM in secrecy by fear of retaliation. Moreover, religious
beliefs in Muslim areas were viewed as more important than
man-made laws which also contributed to the maintained
rates of FGM (7). Ten years later, in 2011, the Prohibition
of Female Genital Mutilation Act was introduced. This
law is more severe as it criminalized a broad list of actions
surrounding FGM, including all forms of FGM performed
on anyone failing to report the practice to the authorities.
To increase capacity-building to better implement the new
law, 800 police officers, probation officers, community
leaders and others were trained (7). Legal efforts to reduce
FGM may be beneficial as it provides a frame to protect
girls and encourages health workers to reject the practice.
On the other hand, it also has setbacks such as driving the
practice underground, encouraging people to cross borders
to perform FGM and preventing victims from seeking help
when complications occur (7). It was also observed in surveys
that the law seems to have pushed FGM to be executed
on younger girls, at ages where girls are less aware of the
implications of FGM and are less likely to object. Before the
law, FGM was mostly performed on girls aged 12 to 18, girls
are now being cut mostly between 7 and 12 years of age (7).
Promotion of girls’ education to oppose FGM
FGM views and prevalence strongly correlate with education:
53.7% of women with no education are cut and only 19% of
women with secondary education are cut (7). Based on this
knowledge, some organizations try to promote education for
girls with the objective to decrease FGM prevalence in the
long-term. The Forum for African Women Educationalists
(FAWE) is an African NGO working to empower girls and
women through education and has developed the Centre of
Excellence (COE) model, which transforms already existing
schools into gender-responsive schools that tackle different
problems, including FGM. There are two schools in Kenya,
AIC Girls’ Primary Kajiado and Athwana High School, and
both have experienced an increase in the retention rates
for girls at over 90% (7). However, this program is presently
only implemented in two localized communities and does
not reach a great number of girls. Thus, it may only have a
small impact on FGM prevalence. The program requires more
funding to help the increasing number of girls in the program
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that could benefit from the education and awareness (7).

Discussion
First and foremost, more research is needed on the
interventions that are created to impact FGM rates in Kenya
and other countries (15). We found that very few studies
monitored the outcome of their interventions, for example,
by comparing the progress to a control group. Measurements
of effectiveness should be long-term and preferably include
quantitative results in addition to qualitative results (4).
Furthermore, data might be compromised as people fear
the consequences of admitting having undergone FGM
(2). Additional data would help better manage FGM in
different cultural contexts. However, we were able to draw
some conclusions from the various interventions that were
investigated, and the multiple surveys done on the Kenyan
population on how FGM prevention should be approached.
Community-led interventions and building trust relationships
Successful elimination of FGM requires that local
communities determine their own needs for interventions
and that outsiders hand over control to facilitators from the
community over time (10). It is essential for the community
to be responsible for the change. It is also important to
engage all stakeholders over a long period of time to develop
trust, thus resulting in effective management of the practice
and eventually appropriate policy (16). This can be done
through partnership building, communication, establishing
multidisciplinary teams, engagement, etc. (16).
To be effective, interventions need to involve community
leaders that are trusted and influential. Hence, in the Kenyan
context, interventions should include religious leaders as
primary change agents and work with them to implement
programs and encourage change (4, 12).
Change social norms at the community level
Changing attitudes towards FGM is not sufficient to influence
the prevalence rates (10). There needs to be a complete
change in social norms. For example, convincing circumcisers
to stop cutting girls will not solve the problem as the demand
for FGM will be maintained and individuals will find a means
to circumvent the obstacles and perform FGM.
Interventions must be tailored to the targeted community by
considering different beliefs, as well as ways of performing
FGM and reasons to cut. Variation in these elements can
result in different responses to the same intervention (5).
Education and women empowerment
Providing girls with proper education will not only give
them the power to refuse FGM and resist the pressure
from their peers to be cut, but also inform them about their
rights and incite them to advocate. Community education
and girls’ empowerment programs should adopt a more
Volume X | Issue 1 | 2021

holistic approach, covering health risks, rights violations,
and challenging assumptions about FGM (11). Additionally,
long term programs that target a wide range of people/
stakeholders are more effective and should be considered
during the process of designing the different interventions.
Emphasis should be placed on children who do not attend
school and their families, as they are less likely to be involved
in activities to learn about FGM and girls’ rights (11).
FGM will only be eliminated when the socioeconomic factors
that perpetuate the practice change. Women need to be
given ways to express their social status and respectability
other than undergoing FGM (10). Human rights-based
programs that foster women’s economic empowerment can
contribute to progress (17). Moreover, women caregivers,
mainly midwives in Kenya, need support to refuse to practice
FGM and be provided with clear guidelines for when a girl
asks to be cut. They have very little evidence-based guidance
to care for women with FGM. For example, there should be
protocols for when women ask for re-infibulation after birth
(18).
Legislation and capacity building
Furthermore, there is a need for more research and knowledge
around how the law banning FGM is currently applied
nationally in Kenya and on a local level (4). Researchers
should build relationships with policymakers and maintain
communication and trust. Meetings and workshops should
be held in order to identify knowledge gaps and to ensure
that policies are effective in addressing the problem (16).
Future implications and conclusion
Many of these interventions were created with a researchbased, western idealistic thought process. However, the way
that FGM is centered around many communities is incredibly
complex and fundamentally cultural. Entering a community
and dictating the rights and wrongs of their cultural practices
will in no way create any understanding of how harmful FGM
is and how it can be changed. These aforementioned types of
interventions use a neo-colonialist approach and attempt to
change a practice that has been traditional in the transition of
a girl to becoming a woman. To trigger change, relationships
with trusted elders should be fostered and open discussions
created within the community and by the community, rather
than by government and charity organizations. A top-down
approach to attempt to change this practice without these
relationships will not be sufficient, as discussed by the
earlier interventions. Specifically, interventions that do not
include fundamental parts of communities such as religious
leaders in groups that are centered around religion will have
no influence on the social norm in the long run. In addition,
these interventions centered around fear, such as legal
consequences or accusations of violating girls’ and women’s
rights will only foster further fear and misunderstanding,
leading to hidden FGM practices that are more harmful for
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the victims. When talking to traditional birth attendants of
the Maasai community in Maji Moto, Kenya, it was clear that
speaking of FGM as something that is still prevalent was taboo,
and more importantly feared (19). The discussion around
FGM and its continued use was bypassed completely, leaving
no room for change and understanding of how FGM could be
abandoned. This leads to the conclusion that although these
interventions were created with good intentions, they were
focused on a savior complex rather than an understanding
of FGM’s fundamental use. A bottom-up approach using
trusted relationships within communities would create a
longer lasting change in social norms, rather than a fear and
misunderstanding of FGM and its consequences.
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Abstract
This study aimed to collect and analyze qualitative data on knowledge, attitude and practice
(KAP) towards hypertension (HTN) among adults in low and middle-income countries (LMICs),
in order to better inform future research or policy interventions. Studies were included in the
review if they examined HTN KAP of adults located in LMICs as defined by the World Bank,
using qualitative methods. The databases searched were MEDLINE, CINAHL, Embase, Scopus,
Global Health, and LILACS. Data was collected on participants’ knowledge of HTN causes,
symptoms, and risk factors, sources of HTN information, beliefs and practices regarding
checking blood pressure regularly, perceived importance/danger of HTN, and behaviour
concerning HTN modifiable risk factors. A total of 16 qualitative studies were included from
ten countries. Overall, there were numerous cultural and psycho-social understandings, both
correct and incorrect, of HTN. Social support from community and family members were a
crucial aspect of HTN KAP, as the most common source of HTN information and a factor in
decisions regarding blood pressure checks and lifestyle changes. Urbanicity was perceived to
worsen HTN outcomes through heightened social stress, physical inactivity, and other barriers,
which also differed according to sex. In general, this review has two important implications.
First, community- and gender-based initiatives are needed to address barriers to lifestyle
changes related to HTN risk factors. Second, growth and development in LMICs must mitigate
these barriers at their root causes of poverty and inequality. Possible limitations include
the generalisation of findings due to the heterogeneity of included studies, and the LMIC
classification due to wide inequalities in some high income countries, both of which highlight
the need for further qualitative research in low-resource settings.

Introduction
Rationale
Hypertension (HTN) is a major public health issue and a
leading cause of death and disability across the world. HTN
is responsible for an estimated 7.1 million deaths and 64
million disability-adjusted life-years (DALYs) lost annually
worldwide (20). However, a greater proportion of the global
hypertension burden is on developing countries due to
disparities in awareness, treatment, and control (6).While
the estimated prevalence in developing countries (~32%)
does not differ dramatically from that of developed countries
(~29%), these disparities can be attributed to limited
resources and lower investment in education and health,
in combination with greater population growth and stage
in the epidemiological transition (7). Accordingly, there is a
difference in the rate at which prevalence is changing; while
prevalence decreased by 2.6% in higher-income countries
(HICs) from 2000-2010, it increased by 7.7% in lower- and
middle-income countries (LMICs) (21) . There are also wide
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variations of HTN prevalence within LMICs characterised by
high levels of inequality.
It is possible that social and cultural factors related to
dynamics of inequality and poverty could account for poor
HTN outcomes (including low access and adherence to
medications and a general lack of awareness and control)
in the developing world (19). Under these circumstances,
understanding the context and background of HTN through
the beliefs and perceptions among lay persons is crucial. Any
intervention strategy aiming to improve HTN among adults
in LMICs should consider the determinants of HTN found
in lifestyle and behavioural choices, taking socio-cultural
contexts into account.
In line with the third UN Sustainable Development Goal
(SDG) of ensuring healthy lives and promoting well-being for
all at all ages, ameliorating the disproportionate burden of
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HTN in LMICs would have significant impact on the indicator
which looks at the mortality rate attributed to cardiovascular
disease, cancer, diabetes, or chronic respiratory disease.8 An
effective management program which addresses a possible
lack of accurate KAP may be able to overcome certain barriers
to treatment and public health through education and
lifestyle intervention initiatives. It may also pave the way for
necessary collaborations with government health authorities,
healthcare providers, and community stakeholders.
We thus conducted a systematic review that aims to assess
knowledge, attitude and behaviour towards hypertension
among adults in low and middle-income countries. Specifically,
we aimed to collect and analyze qualitative measures of adults
‘knowledge, attitudes, and practices (KAP) concerning HTN
and its risk factors, describe relevant trends, and advise how
conclusions can be utilised in devising future intervention or
education programs.

Methods
Information sources
An initial search of PubMed, Google Scholar, and the McGill
Library WorldCat search engine confirmed a lack of breadth
in the general literature on the influence of KAP on HTN
prevention and management in LMICs. A search strategy was
then devised for each database in order to address the specific
research question regarding KAP in a systematic review. The
final search strategy was peer-reviewed by an associate
librarian at McGill University specializing in epidemiology and
global health related topics.
The review author searched the following electronic
databases in July 2019 for eligible studies: MEDLINE (Ovid,
1950 onwards), CINAHL, Embase, Scopus, Global Health, and

LILACS. Preliminary manual searches were also conducted by
reviewing the references listed in studies that seemed most
relevant.
Search
The following key search terms were used in all selected
databases: “hypertension”, “blood pressure”, “knowledge”,
“attitudes”, “practices”, “low income countries”, and
“developing countries”. Search syntax was adapted from
strategies available from existing systematic reviews in the
Cochrane database10,11. The complete draft search strategy
for Ovid MEDLINE is shown in Appendix 1.a.
Database searching was done by the lead author (MA), after
which the records identified were screened for eligibility by
title and abstract by two authors (MA, GW). This was done
on Rayyan QCRI, a web application for performing systematic
reviews, in a blinded manner. The included articles were
then screened by full-text by both authors, noting reasons
for exclusion of each article. Throughout the screening
process, disagreements were resolved through discussion
and consensus (LP). The selection process is outlined visually
in a PRISMA flow diagram below (See Figure 1).
Data collection process
The qualitative analysis software NVivo was used to
extract text from included studies according to nodes that
corresponded to KAP variables. After PDF files of each study
were uploaded to the software, reviewers examined each
article and assigned text (mainly quotes and results from
studies) to the relevant coded node. Each reviewer then
exported their nodes and data within them, and the lead
author compiled them into one document in order to easily
highlight conflicts. Both reviewers communicated on these
contradictions until consensus was reached. Then, identical

Inclusion criteria

Exclusion criteria

•
•

•

•

Study population of adults (aged over 18)
Study location in an LMIC as defined by the World
Bank classification of countries by income level.
Studies that examined hypertension KAP and used
qualitative methods in their analyses.

•
•
•
•
•

or similar data in each node were grouped and condensed
by the lead author. The contributing author (GW) regularly
reviewed the paper throughout the editing process.

Studies that examined cohorts in multiple countries if
one of such countries belonged to the high- or highmiddle income category
Studies that looked at non-communicable disease
(NCD) or cardiovascular disease (CVD) KAP too broadly
Studies that exclusively investigated medication
adherence/non-adherence relating to HTN
Studies that used exclusively quantitative methods/
descriptive statistics in their analyses
Studies carried out more than 20 years ago
Animal studies

Table 1.
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Figure 1. Study flow diagram

The following data items refer to the “nodes” in NVivo.
For the “knowledge” aspect of KAP, data was extracted on
1) participants’ definition of HTN, and their knowledge of
HTN causes, symptoms, and risk factors, and 2) participants’
sources of HTN information. For the “attitudes” aspect, data
was collected on 1) participants’ beliefs about checking their
BP regularly, and 2) how important and/or dangerous they
perceive HTN to be. Lastly, data was extracted on “practices”
in terms of 1) participants’ conscious behaviour concerning
HTN modifiable risk factors (ie. diet, exercise, tobacco/
alcohol consumption, stress), and 2) whether or not they have
their BP checked regularly.

Results
McGill Journal of Global Heallth

Volume X | Issue 1 | 2021

A summary table of the 16 included studies can be found
in Appendix 1.b, including information on study population
and location. Risk of bias within each study was assessed by
the principal reviewer following the full-text review to ensure
results would not be impacted. Data from included studies
were analysed according to the data items, or “nodes”,
used in NVivo. The difference in results between urban and
rural participants was also summarised in order to highlight
important aspects of the relationship between the two.
Knowledge of HTN definition, causes, and consequences
The definition of HTN given by study participants varied in
its accuracy. In all studies, participants were able to identify
causes of HTN in terms of dietary factors, exercise, and/or
stress, however they also held several misconceptions about
the specificities as well as other causes (See Table 2). Finally,
the consequences mentioned were mainly characterised
by explicit symptoms, while very few were able correctly
identify complications such as stroke. Overall, there seemed
to be multiple understandings (a mix of correct and incorrect)
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HTN

Participants’ knowledge and ideas

Attitude/Practice

Examples and explanations

Definition

Identified as non-communicable disease (NCD), which they believed to be incurable [3],[15]
Believed it can only be prevented or cured through “strong prayers”; that it is not medically treatable
[11],[9],[15]
Cannot control whether you get the disease or not [10]
“A disease of old people that cannot occur in young people” [11]
Symptomatic [5],[6],[16]
Can be transmitted through breathing [14]

Checking BP only
necessary if or
when symptoms
arise

Hospital/clinic visits delayed until symptoms become severe and/or affect daily life [12]
Hospital seen to be “only for big problems”; visit local pharmacies or neighbours who have a BP
monitoring machine when feeling headache or dizziness [14].
Common to consult with community members first [3]
Priority on other daily needs; people “reticent to seek care for asymptomatic conditions” [6]
Fear of being burdensome and having to draw from family resources; leads some to avoid their
symptoms [6]

Causes

Excessive intake of fatty meats, sugar, salt (typically from Maggi bouillon cubes [9]), “fufu” (cassava)
[11], oily foods, or teff [1],[4],[5],[11],[13],[16]
Shift in diet from homegrown to commercial foods [8]
Too much exercise and too little sleep “thicken blood” or cause it to get warmer [2],[13],[14]
Lack of exercise reduces the ability of blood to stretch, which hampers blood flow and clogs the
blood vessels [13]
Stress, worries, and excessive thinking [1],[2],[9], [11],[14],[15],[16]
Alcohol, tobacco and drug consumption [1],[2],[11],[14]
A spiritual attack or witchcraft, sent by one’s enemy or ancestral spirits; used to explain sudden
sickness or death [9]
Gonorrhoea [1], comorbidities [5],[7]
Chemicals from crop production entering through pores of skin and causing high BP [1]
Varying temperatures caused by old fridges or too much sleep [1],[13]
Urbanicity; pollution and adulteration of food, increased tensions, dietary factors (fat and rising food
prices) and less exercise than in villages [5]
Divine destiny, “God’s will” [2],[4]
Heredity [16]

Regular monitoring
of BP

Some acknowledge that “a medical examination is necessary”, and that one may have
hypertension “without showing any signs or symptoms of the disease” [13]
Positive experience with community health workers (CHWs) visiting homes and checking BP
[12]
Those with positive attitudes towards regularly checking BP realise that regular monitoring of
BP helps to stay informed and therefore prevent HTN [8]
“Sometimes you cannot tell the changes in your body by yourself unless you go to the hospital
where the doctors will check your blood pressure and confirm high blood pressure” [1]
Proper BP check “the only means of identifying one’s hypertension status as ambiguity prevails
over perceived symptoms” [5]
Previous experience with HTN in the family: “This ‘raktachap’ [hypertension] is in my family
history. That’s why, I should say I am a bit more careful. I go for timely checkup” [14].

Checking BP
not necessary or
important

Listening to body signs sufficient to tell whether pressure is high; that “there is a way you can
feel it is high” [16]
Family was important for motivation in this case, when those with HTN did not perceive it as
serious themselves [14].

Negative attitude
towards checking
BP

Inadequate information to check BP; need for guidance from health authorities [8]
Stigma: hypertension services sometimes offered in many of the same facilities as HIV care,
and as “it is common practice to offer HIV testing to all patients… [it] can attract stigma and
associated fears” [6]
Locational barriers; inaccessible distance to facilities where BP can be checked is deterring,
especially for elderly [8]
Too much effort needed plus discontent with health care workers and health care system: “We
don’t know where to go and who to ask. We feel like it was worthless to go there… it takes a
whole day, just to measure a pressure” [14]

Consequences Dizziness, headaches, and numbness or pain in the body [1],[8], [9], [13],[14],[15]
Weakness and fatigue, blurred vision, and difficulty in breathing [8],[9],[13]
Stroke, heart attack, paralysis [11],[14],[16]
Irritation at another person, tingling in head, snoring heavily [8],[13]
Diabetes [15]
Table 2. Knowledge of HTN definition, causes, and consequences
of HTN with no one overriding belief; there were a variety of
significant cultural and psycho-social perceptions in addition
to biomedical understandings (2).
Sources of HTN Information
The most common place to get information about HTN across
included studies was from lay sources, such as the family,
neighbours, and community (2,3). In settings where there is a
lack of stigma associated with the disease, communication of
information about lifestyle changes, medication adherence,
and options for care is encouraged (3,7). Having prior
knowledge of the disease was also often linked to having a
prior experience of HTN among family community members
(7).
The media was the most cited source in one of the included
studies (1), and its various forms were mentioned by several
others. For example, participants specified radio and television
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campaigns/ads about HTN as sources (1,9), as well as drug
advertisements by doctors (6). Participants also mentioned
the need for government campaigns, as some had previously
seen such campaigns for TB and AIDS, and believed that one
for HTN would be useful (5).
Health staff such as doctors and health counsellors were
another common source of information, particularly for
dietary instructions (1). However, many “complained that
doctors do not explain enough about high blood pressure”
because of barriers such as “limited consulting time” (14,15).
Others mentioned the transportation/financial cost of
going to a health facility, the inability to read in English/
local languages, or having no relative or friend with HTN as
hindrances.9 In particular, the false perception that HTN is
“excess blood” is “facilitated partly by how HTN is translated
by health professionals to community members into the
local languages” (9). Otherwise, participants mentioned
McGill Journal of Global Heallth

Table 3. Attitudes and practices towards checking blood pressure regularly
that occasional free health screening exercises organised
by churches and NGOs were helpful in providing HTN
information. (6) A few participants also reported consulting
herbal medicine peddlers, justifying the use of plants for
medicine from verses of the bible (1).
Finally, some participants were oblivious to the need for
correct information on HTN. Claiming that they were the
best ones to decide on treatment options, they sought
support from family, peers, neighbours or healthcare
professionals only if they felt that they needed to (12).While
many participants held misconceptions that would require
some guidance, it is important to clarify that in fact some lay
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perceptions included technical concepts about HTN due to
the wide reach of public education on chronic diseases in
some areas, especially through mass media (13).
Attitudes and practices toward checking blood pressure regularly
While many participants acknowledged the need to regularly
check their blood pressure, there was still a presence of
negative attitudes and/or incorrect information, and in some
participants, a preference for traditional methods (See Table
3).
Practices regarding HTN modifiable risk factors
Most participants recognised that lifestyle adjustments are
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Perceptions

Examples and explanations

Low importance;
not dangerous

Asymptomatic nature of HTN plays down its potential long-term seriousness and complications, leading participants to see high BP as something minor [6]
Making light of HTN as a way to self-manage the disease itself, in reducing stress [7].
“Well, it is so common for me to be dizzy, so I don’t usually take it seriously, as long as I can still
do my jobs” [12]
Belief that HTN can go away on its own [2]
Religion: “I don’t fear about it. I know God can heal” [15]
Lack of experience with the disease related to lack of perceived importance: “Well, since I don’t
have it, I don’t think I can’t say much about it” [2].
Not considered serious unless there are symptoms or complications [2],[14]
“Well, it is so common for me to be dizzy, so I don’t usually take it seriously, as long as I can still
do my jobs.” [12]

High importance;
very dangerous

Taken very seriously when it was perceived as an increasingly common problem in the
community [8],[10]
Strong fear of consequences because of uncertainty surrounding them [5],[15]
Belief that HTN is incurable [2]
Prevalent fear of sudden deaths and symptoms, such as falling down [8],[7]
Comparison to other diseases; belief that HTN is deadlier than HIV [16]
Understood to be serious due to loss of resources it implied: less income from inability to work,
and costs of treatment and medicine. These both also cause stress which can worsen HTN [8]
Implications that go beyond health; some anticipate family quarrels due to a member having
HTN, fol-lowing of their inability to do chores and their need to be taken care of [8]
Perception tied to urbanicity; HTN is a common and serious problem in the community
because of growing tensions that did not occur in previous rural habitation [5],[14]

Checking BP
not necessary or
important

Fear that the drugs needed for HTN treatment are “family planning” and cause sexual
weakness [11]
Anxiety and fear surrounding health checkups; “it is only a sick person that needs a doctor”
[11]
Denial that one could acquire HTN in their lifetime, even if perceived as a serious disease [12]
Gender-specific differences in the perceptions: men concerned with erectile dysfunction/low
libido or sexual desire, and the affects on their mobility and ability to work and earn money
due to HTN causing a weakness; women were more concerned with family issues, and how
relationships were affected [15].

Lifestyle
Adjustment

Participants’ practices and
understandings

Barriers and misconceptions

Dietary

Eating less meat [5],[6],[8],[12] and less fat
[2],[5],[16]
Reducing salt consumption
[8],[12],[13],[15]
Cutting down on oily foods [5],[8],[13]
Eating fruits and vegetables with high
water content (cucumber, melon, celery)
to lower BP [12]
Restricting coffee consumption [12]
Reduce food intake at night [13]
Eating fewer commercial foods [5]

Financial burden; healthier options such as fruits
can be scarce and/or expensive in some areas
[11]
Tastelessness of food without added salt or “maggi”; cravings for certain foods [11],[14]
Cultural practices involving traditional food consump-tion: “in the case where…they are performing the funer-al… there’s always drink and food…
If you refuse to take, they will say maybe you
have a hand in the per-son’s death…” [9]
Families ignoring food needs [14]

Exercise

Avoiding hard labor [6]
Taking up moderate exercise
[6],[8],[13],[16]
Yoga, walking, or jogging [5],[15]

Belief that one should be resting if ill from HTN;
fear of comorbidities [6],[14]
Bad weather, rainy season [6],[14]
Old age or laziness [6],[14]
Daily chores often mistaken as exercise; “Going
up and down in the house, farming, trekking to
church…We do not need any more exercise!” [11]
Hesitance to exercise publicly: “people will say
you are running mad” [10]
Recreation centres too expensive [10]

Alcohol

Avoid consuming [8],[13],[15]
Cultural practices involving alcohol, social
Consumption affects ability to successfully drinking [14]
initiate care [6]
Difficulty in quitting [14]

Tabacco

Cessation is necessary for managing and/
or preventing HTN [6], [13]
Snuff and cigarette consumption common
[11]

Difficulty in quitting [14]

Stress

Manage stress [2],[12]
Control anger [13],[15]
People with HTN “should not be abruptly
told anything that could lead to a sudden
surge of emotions… this might even lead
to an immediate death.” [8]

Lack of social support, stigma, being emotionally
bur-densome, negative relationships [9]
Unavoidable stress from “communal conflicts…
levies, poverty, unemployment” [11]

Traditional/other

Consuming bitter foods and herbs; pouring
water on the heat or eating something
sour if BP increases suddenly [6]
Avoiding vegetables sprayed with
chemical pesticides [8]
Drinking water to have frequent urination
and decrease body temperature, and
similarly taking a bath when temperature
outside is high [13],[16]
Going to sleep early [13] or sleeping
regularly [5],[16]

Table 4. Perceived importance/danger of HTN
needed for self-management, which are highlighted in Figure
5. In general, there was an eagerness among participants to
adopt healthy lifestyle measures, even if they were unaware
of them (11).One aspect of this came from previous negative
experiences with medication and doctors, leading to the
belief that medicine alone is not sufficient to control HTN,
and that one must eat right and self-manage (6).Despite being
aware of lifestyle changes, participants also described several
barriers they faced that discouraged them from adhering to
such modifications (See Table 5).
Urban VS. Rural results
Knowledge of HTN among urban participants was similar to
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the rural-dwelling study population, though the definition of
HTN given was different across ethnic groups. For instance,
in some languages, the term for HTN existed but was not
properly used (5,14).The causes of HTN described by urbandwelling adults resembled those of rural-dwelling adults, but
were in some cases more linked to urbanicity. Social aspects
such as “unemployment, raising prices, insecure livelihood,
disharmony in the community, and other urban related
issues” were a prime factor (5). Urban stressors also differed
depending on gender; men tended to mention work related
issues, while women were more concerned with familial
issues (15). Although stress factors were seen by many as
unavoidable, it was believed by some urban participants that
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Table 5. Practices regarding HTN modifiable risk factors
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exercising and dietary changes can help in stress management
(16).
Also contrasting rural beliefs, alcohol in one urban case was
not believed to cause HTN because “it makes you relaxed”
(2). In terms of sources of HTN info, there was more difficulty
for rural participants in attaining accurate information. One
pointed out how “there are many people at the rural areas
still who don’t dare to go to the doctors. Many people can’t
go for money. Many people don’t know where to go” (7).
Finally, concerning attitudes towards BP checks, there was
a perception in one study that educated families (often
associated with urban areas) would take the initiative to visit
health care facilities, while those from uneducated families
(more associated with rural areas) tended not to (8).

DISCUSSION
Main findings
To the authors’ knowledge, this is the first qualitative
systematic review on knowledge, attitudes, and practices
(KAP) of hypertension (HTN) in low- and middle-income
countries (LMICs). There are several interrelated themes that
arise from these results which have important implications
for any relevant policy development or intervention work.
First, the nuances revealed on urban and rural KAP have
an interesting correlation with the hypothesis suggesting
a higher prevalence of HTN in urban settings compared
to rural settings, attributable to behavioural factors such
as unhealthy diet, physical inactivity, and obesity (21). It is
likely that urbanisation and globalisation will cause lifestyle
changes in many developing countries, and the lower
prevalence of hypertension in rural areas will be gradually
replaced by a higher prevalence (17). The results correlate
with this as various causes of HTN and practices towards
modifiable risk factors stemmed from social, economic, or
cultural determinants related to urbanicity. Underlying the
results was a negative attitude among most participants that
urbanisation and globalisation are partly to blame for HTN
in their community, through increasingly unhealthy diets
(“commercial” foods), pollution, higher costs, psychological
and social stress, and physical inactivity.
The social stress aspect of urban risk factors is related to
another dominant theme; the importance of having strong
social support, for both HTN prevention and treatment.
The community and family network proved to be an
indispensable source of HTN information and/or advice,
which in turn influenced practices regarding adherence to
lifestyle changes related to risk factors, as well as getting
blood pressure checked. A lack of social support for someone
with HTN was a large concern, as this could lead to tensions
or conflicts within the family and/or community. Stigma or
misconceptions in the community surrounding HTN further
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heightened this psychosocial stress — from fear of being
labelled as a “sick person” to unwillingness to seek treatment
due to a clinic being associated with HIV treatment. A note
should also be made about the gendered nature of some of
these results; the experiences and attitudes of women and
men were often tied to gender roles. For instance, women
were more concerned about the effect of HTN on their family
and relationships with others, while men focused more on the
physical and sexual weakness, the resulting financial burden,
and the community stigma that all of this implied.
Thus, this review confirms the importance of gender-specific
and community-based HTN interventions that purport to
address KAP towards modifiable risk factors. In the WHO’s
Global Brief on Hypertension, one of the most important
components of any country initiative is the reduction of risk
factors in the population (18). However, past interventions
have often given unrealistic recommendations for people
living in low-income countries, such as to increase
physical activity or avoid mental stress (17). As this review
demonstrates, such behavioural changes are deeply rooted
in socio-cultural and community factors which must be taken
into account. Solutions such as public awareness programmes
about diet and physical activity should undertake community
consultations before implementation, in order to effectively
engage and reduce misinformation among the target
population.
While these results can be used to inform future policy
development and research initiatives, they also bring to
mind some more concrete fixes that could improve access
to hypertension information and management, especially in
rural areas and developing urban areas. For instance, much
of the correct information regarding hypertension definitions
and beliefs has likely been lost in translation, between local
or native languages and dominant or formal languages used
in trials or campaigns. In addition, ameliorating the financial
and physical barrier to seeking hypertension treatment
would make a great difference for rural dwelling adults, for
whom the cost or distance of travelling to a clinic was a major
deterrent. Many participants had a positive attitude towards
having their blood pressure checked but simply found
the process to be too difficult or inconvenient. Increasing
the accessibility of blood pressure (BP) measuring cuffs in
pharmacies or introducing remote home-monitoring devices
could greatly increase BP monitoring rates in low-resource
communities, which in turn can have positive effects on selfmanagement behaviours and knowledge (24). These are also
solutions that should intertwine with urban development
and growth to ensure that improved access to clinics and
health infrastructure mitigates the relatively higher urban
HTN prevalence.
Limitations
While this review provides a rich qualitative insight into HTN
McGill Journal of Global Heallth

in developing countries, a possible limi-tation in generalising
the findings is the heterogeneity of the included studies in
terms of participants’ charac-teristics (ethnicity, age, etc).
There is also heterogeneity in the definition of hypertension
used in different countries. Another limitation relating to the
study selection process could be the LMIC classification, as
there are areas within high income and upper-middle income
countries (e.g. Brazil) that have such wide inequalities within
them that the socio-economic conditions in their lowerincome areas are very similar, if not identical, to those
in LMICs. This highlights the need for further qualitative
research in low-resource settings, at both the national and
regional scale.
Conclusions
In order to produce efficient, inclusive, and successful
strategies to tackle the growing prevalence of HTN in LMICs,
education and awareness-building initiatives targeting
behavioural change should be promoted, but through a
gendered and community-level lens. It is through this first
step of culturally and socially sensi-tive interventions that
a population’s knowledge, attitudes, and practices will likely
improve and help reduce the prevalence of HTN. As LMICs
face an ever-growing double burden of infectious disease
and non-communicable diseases, it is becoming crucial to
address the complex barriers to behavioural changes that
exist at both the institutional and individual levels. More
generally, the impact of urbanization and globalization also
plays a large role in shaping such future work, which involves
“capitalizing on the positive aspects of urbaniza-tion by
understanding the factors responsible for urban health and
preventing the distortions of development outweighing
the benefits” (20). Growth and development in LMICs must
mitigate these barriers to behavioural changes at their root
causes of poverty and inequality.
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Appendix 1
1.a. Search strategy

Database: Ovid MEDLINE(R) ALL <1946 to July 10, 2019>
Search Strategy:

ti,ab. (233)
15. (low adj3 middle adj3 countr*).ti,ab. (13289)
16. (lmic or lmics or third world or lami countr*).ti,ab. (6495)
17. transitional countr*.ti,ab. (155)
18. (Afghanistan or Angola or Bangladesh or Benin or Bhutan
or Bolivia or Burkina Faso or Burundi or Cabo Verde or
Cambodia or Cameroon or Central African Republic or
Chad or Comoros or Congo or Cote d’Ivoire or Ivory Coast
or Djibouti or Egypt or El Salvador or Eritrea or Ethiopia
or Gambia or Georgia or Georgia Republic or Georgian
Republic or Ghana or Guinea or Guinea-Bissau or Haiti
or Honduras or India or Indonesia or Kenya or Kiribati
or Korea or Kosovo or Kyrgyz Republic or Kyrgyz-stan
or Kirghizia or Kirghiz or Kirgizstan or Lao PDR or Laos
or Lesotho or Liberia or Madagascar or Malawi or Mali
or Mauritania or Micronesia or Moldova or Mongolia

or Morocco or Mozambique or Myanmar or Nepal or
Nicaragua or Niger or Nigeria or Pakistan or Papua
New Guinea or Philippines or Rwanda or (Sao Tome
adj Principe) or Sao Tome or Senegal or Sierra Leone or
Solomon Islands or Somalia or South Sudan or Sri Lanka
or Sudan or Swaziland or Syrian Arab Republic or Syria
or Ta-jikistan or Tanzania or Timor-Leste or East Timor
or East Timur or Togo or Tunisia or Uganda or Ukraine
or Uzbekistan or Uzbek or Vanuatu or Vietnam or Viet
Nam or (West Bank adj Gaza) or West Bank or Yemen or
Zambia or Zimbabwe).ti,ab,tw,kf. (529335)
19. 1 or 2 or 3 or 4 or 5 (663813)
20. 6 or 7 or 8 or 9 or 10 or 11 (946341)
21. 12 or 13 or 14 or 15 or 16 or 17 or 18 (632219)
22. 19 and 20 and 21 (1349)

1.b) Characteristics of included studies

1. exp hypertension/ (246147)

Author(s)

2. hypertensi*.tw. (408333)

Years

Study

Study Purpose

Number of Participant
participants age range

Agyei-Baffour, P., 2018
Tetteh, G., Quansah, D. Y., et al

Prevalence and knowledge of
hyperten-sion among people
living in rural communities in
Ghana: a mixed method study

To assess the prevalence,
knowledge and per-ceptions of
hypertension in rural communities in Ghana.

28

Akinlua, J.,
Meakin, R.,
Bashir, I., et al

2018

Beliefs about hyperten-sion
among primary health care
workers and clients in Nigeria:
a qualitative study

To elicit beliefs about
n=40 (22
hypertension among Nige-rian female, 18
Primary Health Care clients and male)
workers.

≥20 years

Chang, H.,
Hawley, N.,
Kalyesubula, R.,
et al

2019

Challenges to hyperten-sion
and diabetes management
in rural Uganda: a qualitative
study with patients, village
health team members, and
health care professionals

To understand the challenges to n=47 (34
hypertension and diabetes care female, 13
in rural Uganda.
male)

≥18 years

Gebrihet, T,
Mesgna, K.,
Gebregiorgis, Y.,
et al

2017

Awareness, treatment, and
control of hypertension is
low among adults in Aksum
town, northern Ethiopia:
A sequential quantitativequalitative study

To assess the prevalence,
associated factors, awareness,
treatment and control of
hypertension among adults 18
years old or above in Aksum
town, Tigray region, North
Ethiopia.

n=30 (14
female, 16
male)

≥18 years

Kusuma, Y.

2009

Perceptions on hypertension
among migrants in Delhi,
India: a qualitative study

To understand explanatory
models (EMs) of neo- and
settled-migrants regarding
hypertension.

n=20 (12
female, 8
male)

38-50
years

3. exp blood pressure/ (282765)
4. ((elevat$ or high$ or rais$) adj3 (diastolic or systolic or
arterial or blood) adj pressure).tw. (30980)
5. bloodpressure.tw. (42)
6. (knowlege or attitudes or practice*).tw. (877333)
7. Health Knowledge, Attitudes, Practice/ (103941)
8. ((survey* or questionnaire* or interview* or qualitative)
adj3 (hypertensi* or “blood pressure” or bloodpressure)).
tw. (1631)
9. ((understand* or comprehen*) adj6 (hypertensi* or “blood
pressure” or bloodpressure)).tw. (2108)
10. ((perception* or aware* or perspective* or view or views
or belief*) adj3 (hypertensi* or “blood pres-sure” or
bloodpressure)).tw. (1955)
11. ((behavi* or decision*) adj3 (hypertensi* or “blood
pressure” or bloodpressure)).tw. (1501)
12. Developing Countries.sh,kf. (83634)
13. ((developing or “less* developed” or “under developed”
or underdeveloped or “middle income” or “low* income”
or underserved or “under served” or deprived or poor*)
adj (countr* or nation? or pop-ulation? or world)).ti,ab.
(91626)

≥25 years

14. (low* adj (gdp or gnp or gross domestic or gross national)).
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Author(s)

Years

Study

Study Purpose

Number of Participant
participants age range

Author(s)

Years

Study

Study Purpose

Number of Participant
participants age range

Naanyu, V.,
Vedanthan, R.,
Kamano, J., et al

2016

Barriers influencing linkage to
hypertension care in Kenya:
qualitative analysis from the
LARK hypertension study

To evaluate factors influencing
linkage to hypertension care in
rural western Kenya

n=411 (200
female, 211
male)

27-50
years

Shrestha, S.,
Shrestha, A.,
Koju, R.P., et al

2018

Barriers and facilitators to
treatment among patients
with newly diagnosed
hypertension in Nepal

n=35 (9
female, 26
male)

≥18 years

Naheed, A.,
2018
Haldane, V., Jafar,
T.H. et al

Patient pathways and
perceptions of hypertension
treatment, management, and
control in rural Bangladesh: A
qualitative study

To explore patient pathways to
care, as well as knowledge of
and adherence to hypertension
care.

n=20 (9
female, 11
male)

≥40 years

To explore barriers and
facilitators to treatment among
patients with newly diagnosed
hypertension aged >=18 years
in Dhulikhel, Nepal.

2012

2015

Literacy and motivation for
the prevention and control of
hypertension among female
community health volunteers:
a qualitative study from Nepal

To assess literacy and
motivation to be involved in a
hypertension prevention and
control programme in Nepal
among FCHVs.

n=69 (69
female)

20-70
years

Explanatory models of
hypertension among Nigerian
patients at a University
Teaching Hospital

To elicit the explanatory models n=62 (37
(EM) of hypertension among
female, 25
patients in a hospital-based
male)
primary care practice in Nigeria.

≥18 years

Neupane, D.,
Maclachlan, C.,
Gautam, C., et al

Taylor, K.D.,
Adedokun, A.,
Awobusuyi, A.,
et al

Temu, T. M.,
Bahiru, E.,
Bukachi,F., et al

2017

Lay beliefs about
hypertension among HIVinfected adults in Kenya

≥18 years

Nyaaba, G.,
Masana, L.,
Aikins, A., et al

2018

Lay community perceptions
and treatment options for
hypertension in rural northern
Ghana: a qualitative analysis

To explore community
perceptions regarding
hypertension and its treatment
in rural northern Ghana and
how they differ from medical
understanding.

n=96 (47
female, 49
male)

≥18 years

To explore lay beliefs about
hypertension among HIVinfected adults to inform
the development of culture
sensitive hypertension
prevention and control
program.

Oelke, N., Rush,
2015
K., Goma, F., et al

Understanding Perceptions
and Practices for Zambian
Adults in Western Province
at Risk for Hypertension: An
Exploratory Descriptive Study

To better understand risk
n=50 (29
factors for hypertension in
female, 16
urban and rural communities in male)
Mongu and Limulunga Districts,
and explore the intersections
between culture and
hypertension perceptions and
practices for study participants

≥18 years

Osuala, E.,
Oluwatosin, A.
O., Osuala, F. N.,
et al

2016

Perceptions and thirst
for knowledge regarding
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study

To determine the perceptions
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Isunjaba, Imo state.
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Rahmawati, R.,
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Understanding untreated
hypertension from patients’
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study in rural Yogyakarta
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To explore perspectives
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patients who do not take antihypertensive medications

n=30 (27
female, 3
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≥45 years
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Lay conception of
hypertension and its
significance to clients and
professionals in nutrition and
health

To determine concepts
and conceptualization of
hypertension (its causation,
prevention and consequences)
among young adults with high
hypertension prevalence in the
Philippines.

n=73

20-39
years

Rueda-Baclig, M. 2003
J., Florencio, C. A.
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Abstract
Student interest in short-term experiences in global health (STEGHs) has grown in recent
years. Typically, students travel from high-income countries (HIC), standing to benefit from
varied clinical exposure and participation beyond what is allowed in their home jurisdictions.
Whether STEGHs benefit the hosting low- and middle-income countries (LMICs) are less clear.
We seek to mitigate the ethical implications of student participation in STEGHs by examining
three domains: (a) the medical scope of practice for students; (b) cultural competency; and
(c) reciprocal partnerships. These domains permit further elucidation of key issues relating
to ethics, and public policy, to clarify how STEGH initiatives can be evaluated. Our analysis
implicates that STEGHs can be described as post-colonial enterprises that perpetuate structural
violence in LMICs and may cultivate hubris and savior complexes in learners.
Examination of these domains necessitates two points for further analysis and evaluation
with respect to STEGHs: (1) a stronger idea of justice and distributive justice that includes
considerations of structural violence and reciprocity; and (2) realignment of student global
health priorities towards the communities being cared for as opposed to the benefits of highincome countries and volunteers. To improve global health knowledge transfer worldwide, we
advocate for reciprocity between HIC and LMIC institutions and training in the colonial history
of global health. We hope these changes will reduce eurocentrism within student global health
and any potential harms.

Abbreviations: WHO, World Health Organization; STEGH, Short-Term Experience in Global
Health; HIC, High Income Country; LMIC, Low- and Middle-Income Country; NGO, NonGovernmental Organization

Author’s Statement: We would like to preface our discussion by acknowledging the position

from which we are making this critique. Both authors are undergraduate students at a
university in a high-income county. Neither student has been on a STEGH, though both have
taken multiple courses to understand the neocolonial implications of medical voluntourism.
The experts, research articles, and resources we consulted were also largely produced by
those coming from high-income, Western backgrounds. Considering the above, we have done
due diligence to make sure there are no biases in the presentation of facts, especially when
discussing the benefits and harms to communities.

Introduction
In recent years, interest in global health has been at an alltime high. Students, academics, industry, and governments
are increasingly viewing global health as an important priority
(1). This interest is manifested in a number of ways, including
the short-term experience in global health (STEGH). This term
encompasses a broad spectrum of clinical and educational
activities lasting from weeks to months that are done in the
interest of promoting global health (2). Global health itself
has many definitions that encompass principles of health

56

equity, public health, and interdisciplinary collaboration, but
often emphasizes the care of vulnerable populations in lowresource settings (1,2).
As of 2019, over a third of matriculating medical students in
the United States had taken part in some form of international
volunteering work (3); other surveys and anecdotal evidence
point to large swaths of students expressing plans to engage
in global health at some point in their careers (4,5). The
majority of these students are from high-income countries
McGill Journal of Global Heallth

(HICs), and their global health participation frequently
involves a form of STEGH taking place in low- and middleincome countries (LMICs) (6). These STEGHs present
significant benefits to HIC students: they obtain exposure to
a larger range of diseases, develop international networks,
and engage in clinical activities more directly than would be
permitted in their home jurisdictions (5–7). However, these
benefits are uniquely accrued to the visiting student; it is
much less clear whether STEGHs provide real, sustainable
benefits to the hosting community (6,7). There are a number
of ethical considerations that arise in these situations
which are characterized by resource constraints, vulnerable
populations, and cultural differences. In this paper, we will
further unpack these considerations and examine the ethical
implications of student engagement in short term global
health experiences.

What is at stake?
A primary aim of our study is to implicate that there should be
a decrease in HIC dominated global health research, learning,
and practice. In order to instantiate the aforementioned,
the ‘othering’ that occurs during STEGH missions must
be curtailed. Othering as a concept, is both: (a) a mode of
differentiating one’s own group of people from an alternate
group; and (b) a way to develop one’s self-conception - i.e., a
mode of demarcating the self from the other (8). In the first
sense of othering, there is potential room for “domination
and subordination” (8 p254). Therefore, in practices such as
STEGHs, there is a risk that students or volunteers from HICs
can inadvertently increase the “marginalization, decreased
opportunities, and exclusion” that are otherwise possibly
experienced by the citizens of LMICs that they practice
medicine on (8 p254).
The preponderance of HIC funded STEGHs is important to
consider in three domains: the medical scope of practice of
students, cultural competency, and reciprocal partnerships.
These three issues have been selected for examination as
they are most pertinent to student engagement. However,
they only represent a small sample of the many concerns
associated with STEGHs. By utilizing the methodology
above to analyze these three issues, we will be able to
better understand the “difficulties of evaluating missions
[deriving] from the ostensibly altruistic impetus that drives
humanitarian endeavours” (9 p347).

Issue 1: Medical scope of practice
When embarking upon a STEGH, most medical and
undergraduate students have the best of intentions;
however, these good intentions do not guarantee a beneficial
outcome for the patients they seek to help. Many students
may not pause to consider whether they are qualified to
provide appropriate care in the first place. The scientific
Volume X | Issue 1 | 2021

literature is now replete with case studies that elucidate
the consequences of receiving care from under-qualified
personnel operating outside their training and expertise
(7,10). For example, volunteer programs may engage students
in taking blood pressures or dispensing medications without
appropriate training and an inability to follow up on any
future complications (7). As a result, it is especially important
to constrain the scope of practice of students engaging in
STEGHs if we are to maintain respect for patients and protect
at-risk populations (11,12).
There is often a palpable power imbalance between visiting
providers and patients in low-resource settings (7). Patients
may feel compelled to accept treatment, often without
understanding what they are receiving (12). Some patients
may also place more trust in visiting students, perceiving
them to have more knowledge than they actually do (13). As a
result, it is vital that students and medical personnel providing
care in these settings are governed by the same ethical
principles that would apply in their home country (13). Yet,
many students coming from high-income backgrounds often
have “inflated ideas” about their capabilities and the value of
the care they are providing (14 p1456). In some cases, this has
led to students engaging in activities that extend far beyond
their training with minimal oversight (7,13,15). Moreover,
supervisors may assign students responsibilities beyond their
training due to a lack of personnel or resources (14). Even
in cases where students have received some training, most
lack the appropriate experience to provide quality care in
a resource-poor setting (7,13,16). Without the appropriate
tools, laboratory testing, and contextual understanding, it
becomes increasingly difficult for students and trainees to
ensure that their actions are appropriate and relevant (7).
Most often, this compromises patient safety, as students are
unable to fully understand what care can be provided in any
given setting (15). Consequently, many students also develop
feelings of guilt due to their actions (13,14,16).
Although some students may operate outside the scope of
their training, these actions are most often justified by the
commonly held belief that “any care is better than nothing”
(7). Paradoxically, an ethical double standard arises in
many of these situations, where the lack of care is used to
justify a lower medical standard. The volunteer exudes an
aura of benevolence and can feel as though their mission
accomplished at least something, even if all they have done
is given “useless tablets” to patients (7). This perceived
acceptance of lower standards of care within STEGH
missions taking place in LMICs seemingly “absolves” the
volunteer of all potential consequences that are a result
of negligent behaviour (7). As expected, this has led to a
variety of examples where patients have been harmed as
a result of inappropriate care. For example, even an aspirin
prescription can have unintended consequences when the
patient in question is at risk of bleeding from minor trauma
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in the countryside (17). However, the short-term nature
of these trips also acquits students of following up with
patients to ensure beneficial outcomes in the long-term (7).
In order to mitigate these concerns, current best practices
published by the American College of Physicians mandate
that STEGHs must show real benefit to the community with
particular focus on sustainability (2). Students, residents, and
fellows must also not exceed the limits of their training (2).
By following these guidelines, students can ensure that their
actions are being taken with the benefit to the patient and
community as their primary concern.

Issue 2: Cultural competency
When travelling to a new location to deliver care, it is
important to consider the cultural context within which
students will be operating. While cultural competency is
crucial for appropriate care delivery, students and trainees
(undergraduates, medical students, etc.) often lack the
requisite skills (16).1
When coding relevant literature, it was noted that there were
implications that it was necessary for students and trainees
to understand the importance of negative language, improper
communication, and metaphorically pauperizing the patients
they are helping during STEGH initiatives. Anji Wall notes in
her qualitative research study that medical anthropologists
label these features as modes of structural violence (19).
Citing Paul Farmer, Wall defines structural violence as: “the
combination of large scale social, economic and environmental
factors including poverty, sexism and political violence that
influence the poor health of people in developing countries”
(19). Volunteers that go on STEGH initiatives regularly focus
on quick fixes and ignore other culturally relevant issues that
contribute to poor health outcomes in (oftentimes) developing
countries (5,7). For example, one “informant” in a qualitative
study done by Green et. al. aptly notes that surgical teams
are unsuited to dealing with the root cause of medical issues,
namely poverty (20). An official in the Ministry of Health in
Guatemala stated that the “primary problem in Guatemala is
a lack of public health infrastructure and a lack of primary
care coverage due to a lack of financial resources” (20). A key
point is that many citizens in Guatemala who travel to receive
questionably beneficial care often take on additional financial
burdens to do so (20). Without attempting to mitigate the
1 The authors recognize cultural competency to be the ability for health care
systems “at all levels” to recognize the importance of: “culture, assessment
of cross-cultural relations, vigilance toward the dynamics that result from
cultural differences, expansion of cultural knowledge, and adaptation of
services to meet culturally unique needs” (18). Please note that while there
could be possible problems within the proposed definition, these conceptual
difficulties are beyond the scope of this paper. When writing about
how HIC volunteers should predicate their medical practices on cultural
competency, we are not arguing that HICs lack culture. Rather, one of the
goals for STEGHs should be that the volunteer develops an appreciation for
alternative cultures from their own.
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underlying political or economic implications of a poor health
infrastructure, focus on sustainability, and improve local
capacity, it is not unreasonable to apply the aforementioned
definition of structural violence to STEGH initiatives.
This picture is further complicated by geography: many
destinations for STEGHs are in LMICs, where many North
American countries have long standing “political and
economic interests” in mitigating health concerns (20).
Short term medical work creates a clear power relationship
via medical professionals between HIC and LMICs, thereby
extending North American interests in a post-colonial,
neoliberal era (9,20). Trainees who participate in STEGH
initiatives often bring with them attitudes that “lack respect
for local practitioners and local knowledge practices related
to health” (20). Another study also surmises that volunteers
positioned themselves as active agents who could bring about
change in their patients’ lives, while the patients were passive
recipients (9). Berry asserted that the “logical extension of
this view was that the receiver was the proverbial “beggar”
for whom something (be it aspirin or antibiotics) was better
than nothing” (9 p348). The aforementioned implies that
while charity work may have benefits, practitioners may
often operate under the assumption that the people they are
treating are viewed as lesser than.
The notion of structural violence in STEGH initiatives creates
room for a lack of beneficence and nonmaleficence within
these practices. John Jesus’ qualitative study shows that the
concept of beneficence allows room for “trust and mutual
respect” to flourish (12 p18). These attributes in the volunteer/
patient relationship will allow for greater patient compliance
and coming up with more useful modes of medical treatment
(12). Similarly, the principle of nonmaleficence is violated if
volunteers (or STEGH initiatives in general) do not take the
proper precautions to ameliorate “miscommunication and
misunderstanding” (12 p18). There is a responsibility for
STEGH volunteers to understand, or at least be informed
of, the local culture’s norms and rituals, especially in the
confines of health practices (6,12,14). Volunteers’ ignorance
of local languages may preclude informed consent, and
easily-given prescriptions of ibuprofen can lead to stomach
ulcers in patients with limited food intake (7,12). Moreover,
acknowledging the customs of the land shows respect for
the people, and the lands, STEGH members are working on.
As Jesus clarifies, “meetings with the village chief on arrival
to each village were cultural interfaces critical to obtaining
consent to hold the clinic and treat willing patients the next
morning” (12 p18). Rather than imposing and affirming the
sentiments of the post-colonial era that were noted above,
STEGH initiatives should follow the appropriate ways of
the land such that volunteers acknowledge that they are
temporary guests. One example which STEGHs can adopt to
achieve the aforementioned is to develop something along
the lines of a Cultural Competency Community Toolbox (21).
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By adopting a Community Toolbox, participants of STEGHs
can appreciate the differences that exist between HIC and
LMIC residents. Use of a Community Toolbox can inform
significant alterations to the “mission statement, policies,
procedures, administration, staffing patterns, service delivery
practices, outreach, telecommunications and information
dissemination systems, and professional development
activities” (21).
Through this analysis it becomes clear why it is essential for
students/trainees to learn about cultural competency when
partaking in STEGH initiatives.

Issue 3: Equity and reciprocal practices
Global health as a field of study enshrines principles such as
equity, sustainability, and bidirectional partnerships at its core
(1,2,6). In practice, these principles are often harder to find.
STEGHs often prioritize the needs of trainees and students,
which can put additional burdens on local physicians and
systems and undermine principles of distributive justice
(5,13,14). For example, students often occupy the time and
resources of local staff when the student is unable to complete
a procedure for which they have not been trained but are
asked to complete (22,23). Though volunteers may express
concerns over the qualifications of team members, “none...
expressed any unwillingness about performing procedures...
that would require e specific health professional training
in North America” in on study conducted by Loiseau et al.
(23). Reciprocal programming, opportunities, and funding
mechanisms are also scarce for students in low-resource
settings (24,25). As a result, all aspects of global health
opportunities, care provision, and research are dominated by
those from high-income settings while principles of equity
and reciprocity are often left behind (26).
Many students engage in global health activities for a number
of reasons, including (a) a desire to help, (b) a desire for an
‘experience’ they would be unlikely to receive at home, and
(c) a desire to make their resumes seem more appealing (5,7).
Therefore, it is no surprise that many global health programs
and organizations focus on the needs of their participants
(7). There are a number of ways in which this manifests,
including using local communities as “training grounds” for
medical students or focusing on more gratifying primary care
as opposed to long-term interventions like health education
(1,2,10). These unilateral interests pose a significant concern
and beg the question of who is intended to be the primary
beneficiaries of STEGHs. Worse, supporting students on
their trips also poses a significant burden to local systems
hosting students. In many cases, local physicians must take
time away from their own trainees and practices in order to
supervise and train visiting students (5). Even the presence of
visiting students may perpetuate the belief that foreign help is
preferable to local providers (6,14). This can then reduce trust
Volume X | Issue 1 | 2021

in local systems which, over time, leads to a deterioration in
those systems and increased reliance on foreign aid for basic
care (5–7). Students engaging in STEGHs are right to hope
for a positive experience during their engagement. It is when
these needs are put before those of the local community that
ethical concerns are realized.
Beyond considering the impacts of students on local
communities, it is also important to consider whether
students from low-resource backgrounds are afforded the
same opportunities to travel to HICs. Bidirectional exchange
of ideas and talent allows individuals from both high- and
low- income settings to engage in a collaborative learning
process that encourages “academic parity” (27). Furthermore,
exchanging ideas and learnings recognizes that there are
valuable practices and models in both HICs and LMICs; it is
not necessary that one partner is a receptacle for care given
by the other (28). Despite this, global health is “not reciprocal
at all” (28). Many HIC organizations balk at the idea of
hosting an international student due to the large logistical
and financial burdens of doing so. According to current
best practices, visiting students need to be housed and fed,
supervised at all times, and taught the appropriate clinical,
cultural, and language skills (27). Ironically, these are the same
burdens that are inequitably taken on by host institutions in
LMICs when hosting students from HICs. Visiting students
from LMICs also face challenges in obtaining visas and may
not have the resources to pay for their exchange (27,28).
LMIC institutions are also largely underfunded and lack the
ability to provide sufficient grants for their students to travel
abroad (25). In summary, these challenges have precluded
the existence of true bidirectional partnerships. Moving
forward, addressing these gaps is paramount to preserve the
core ethical principles of global health.

Implication
In the analysis above, we examined the negative impacts of
STEGHs in student global health contexts. This was done by
examining the scope of medical practices that students ought
to participate in, awareness of cultural competency, and the
reciprocity these initiatives should aspire to (between host
and travelling institutions).
One implication that our paper has highlighted is the
potential misalignment in student global health priorities
toward the benefit of HICs and volunteers as opposed to
the communities which care is being delivered to. Similar
to the above, the closeness in proximity and the oftentimes
political and economic connections between countries in
the global North and global South allow STEGH initiatives
to act as discrete extensions of neoliberalism. For example,
in Berry’s qualitative study there was an interview with a
woman named Diana who chaired a non-governmental
organization (NGO) that hosted local (within the country)
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and national health practitioners who wanted to do STEGH
initiatives in rural villages (9). When Diana found out from
one of the nurses that a group of local physicians let a North
American high school student wear a white coat and prescribe
medications, she immediately cancelled their mission 10. In
the same interview with Diana, Berry found out that some
international groups who wanted to go on missions did not
want to pay subsequent fees to the host NGO, which would
include money for supplies (9). These kinds of requests take
away valuable resources from NGOs that could otherwise be
used to do patient follow ups after the missions are done,
among other things (9).
Another important implication that is implied in our analysis
is that there may be considerable ‘harms’ to the visiting
students as a result of practicing outside their scope and
deficits in reciprocity. While STEGHs are often focused on
educational gains, students may also leave their experience
having cultivated a saviour complex and considerable hubris
(22). By putting students in positions of power regardless of
their training, they are primed to overestimate their actual
impact on the local community. These expectations are
often betrayed, however, when the very real limitations of
the health system interfere with their carefully constructed
narrative. Following such an experience many students
become conflicted and wonder “why they could not do more,”
but rarely see the structural underpinnings of these issues
(22); instead, they revert to the belief that something is better
than nothing and remove any responsibility to engage in
broader community-based change (22,29). In finding solace
through this naive belief, students neither recognize the
competencies they lack nor the colonial relationships they are
directly reproducing. As put by Teju Cole, “the white savior
industrial complex is not about justice. It is about having a big
emotional experience that validates privilege” (29). Overall,
the educational mandate of STEGHs is ultimately undermined
by these harms that are inflicted upon learners who are
usually vastly unprepared for their international placements.
Unchecked, these dynamics can reinforce colonial mindsets
and suggest that reciprocity is unnecessary in global health.
In order to alleviate these concerns, our overarching
recommendation is that STEGH groups who go from HICs to
LMICs should make a larger effort to understand the hidden
implications of their actions in a post-colonial era and work
to actively grapple with underlying ethical and structural
issues they uncover.

Next steps
Based on the aforementioned implications of our study and
the broad paper discussion, there are many next steps that
could be taken to ensure a less harmful student led STEGH
enterprise. Two of the most pressing matters which can
be used to enhance future STEGH initiatives have been
frequently alluded to in our paper: (a) a commentary on the
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notion of reciprocity between home and host institutions
and (b) the mitigation of contemporary colonial harms that
can accrue as a result of ignorance toward the kinds of power
going from a HIC to a LMIC entails.
Universities which offer global health programs must provide
spaces for international students from LMIC that are also
fully funded (30). Dr. Madhukar Pai, a prominent global
health researcher, cites the NIH Fogarty Institute as a model
for other institutes to co-opt in order to ensure these kinds
of international programs are a success (30,31). Additionally,
universities in HICs ought to implement online programs
with reduced costs. The aforementioned would serve as a
way to promote reciprocity in terms of distance knowledge
sharing, and a way to prevent brain drain in LMIC due to
high-achieving individuals feeling as though they have to
leave their country to pursue success. These online programs
should also be at a reduced cost (30). Leaders in the global
health field argue that engagement in reciprocity should
be an integral indicator when it comes to ranking, or the
accreditation of, institutions (30). Another practical way of
assuaging problems of reciprocity is to use STEGHs to reframe
host countries as “model countries” rather than “struggling”
(32 p78). In doing so, students are better placed to celebrate
the successes of their host country, and the STEGH can act as
a “starting place for social critique of both the student’s home
country and the way progress is measured” (32). In viewing
other countries as models for improvement, the white savior
complex and possible colonial harms can be mitigated while
students may appreciate that there are lessons to be learned
that can be applied in their home countries as well.
Secondly, students (from all educational backgrounds) who
wish to study, work in, or volunteer within global health
settings (STEGHs or otherwise) ought to be required to
complete at least one comprehensive course in the “colonial
history of tropical, international, or global health” (33). Doing
such a course will allow future global health practitioners to
mitigate the power imbalances frequently mentioned within
this paper. It will allow them to understand their potential
role in ensuring that post-colonial contexts remain the same
(i.e., the global North extending itself into the global South,
with little reciprocity). Students should also undergo some
cultural, historical, and language training that is specific to
the location of their STEGH (34).

Conclusion
At the beginning of our paper, we mentioned that the primary
aim of our study was to accentuate the fact that there should
be a less euro-centric focus on research within student global
health. By scrutinizing three influential arguments within the
broad field of global health the authors hope that this paper
further clarifies how to properly evaluate STEGH initiatives.
Our paper is written under the guise that the “ostensibly
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altruistic impetus that drives humanitarian behaviours” has
been further elucidated, and the potential harms that go
along with such behaviour are reduced (9 p347).
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