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Prevention, Early Detection,
and Treatment of Cervical Cancer
in Sub-Saharan Africa (SSA): A Mobile
Social Media Approach

Emmanuel Eilu and Rehema Baguma

Abstract The cancer epidemic causes more deaths in developing countries than the
more hyped HIV, malaria, and TB combined. Sub-Saharan Africa has the highest
prevalence of cancer in developing countries, and the most prevalent type of cancer
is the cancer of the cervix, with 57,381 deaths yearly. Many medical scholars
agree that the high death rate from the cervical cancer scourge is preventable with
effective cervical cancer control strategies such as appropriate prevention strategies
in the form of awareness campaigns, effective screening for early diagnosis, and
treatment programs. There have been numerous calls for measures that can improve
prevention, early detection, and treatment of cervical cancer among women in Sub-
Saharan Africa, and numerous approaches have so far been piloted. This paper
presents an analysis of the potential of social media technologies to effectively
support prevention, early detection, and treatment of cervical cancer in Sub-Saharan
Africa.

10.1 Introduction

For the last 10 years, communicable diseases such as Ebola Virus Disease (EVD),
malaria, and HIV/AIDS have been the major challenge to the health sector in many
Sub-Saharan African countries [1]. Over 70 percent (about 24.7 million) of people
living with HIV in the world are from Sub-Saharan Africa (SSA), with about 1.5
million new HIV infections, and 1.1 million AIDS-related deaths every year [2].
Furthermore, close to 90 percent of the yearly Malaria cases in the world are
from Sub-Saharan Africa [3]. The outbreaks of deadly virus causing epidemics are
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a common phenomenon in Sub-Saharan Africa. For example, the 2014 outbreak
of the EVD epidemic in the three West African countries, Guinea, Liberia, and
Sierra Leone, was the deadliest and the most complex and challenging Ebola
outbreak in recent history, which claimed 11,315 lives from about 27,000 infected
and suspected cases [3–5]. Yet again, Sub-Saharan Africa continues to battle with
frequent occurrences of other viral hemorrhagic fevers (VHF), such as Yellow Fever,
Marburg Virus, Rift Valley Fever, or Congo-Crimean Hemorrhagic Fever Virus, and
others [6].

The high prevalence of communicable diseases in Sub-Saharan Africa often
highlights popular and repeated narratives in global health summits and conferences.
However, whereas common knowledge within the global health fraternity constantly
places communicable diseases such as Ebola, malaria, and HIV/AIDS at the
forefront of raising money and supports efforts in both national and international
settings, a disease that is yet to gain considerable attention for global health
funding and advocacy is the cancer epidemic in Sub-Saharan Africa [1]. The cancer
epidemic is not yet considered by many as a significant challenge in low-resource
settings like Sub-Saharan Africa and needs urgent attention [1]. However, recent
statistics have shown that this disease is swiftly becoming the next overwhelming
hurdle, particularly for the under-resourced regions in the world. The cancer
epidemic causes more mortalities and morbidities in developing countries than the
more hyped HIV, malaria, and TB combined [1, 7]. Over 50 percent of all the
new cancer cases worldwide are from developing countries [7]. Estimates from the
International Agency for Research on Cancer (IARC) show that about 14.1 million
new cancer cases were registered worldwide in 2012, and developing countries,
inhabited by about 82 percent of global population, accounted for close to 60 percent
(8 million) of these new diagnoses [8, 9]. Furthermore, out of the 236,000 women,
who died from cervical cancer worldwide in 2013, about 90 percent of these women
were in developing countries [10]. This shows that cancer is an emerging pandemic
in developing countries and needs urgent attention. The next section discusses the
state of cancer in the Sub-Saharan region.

10.2 Cancer in Sub-Saharan Africa (SSA)

Sub-Saharan Africa is the most hit region with the cancer epidemic in the developing
world [11]. Studies have established that breast and cervical cancer in women and
prostate cancer in men are the main causes of cancer deaths in Sub-Saharan Africa
[9]. However, the most prevalent cancer in Sub-Saharan Africa is cancer of the
cervix, or neck of the uterus, with 57,381 deaths, followed by breast cancer with
47,583 deaths, and then prostate cancer with 47,583 deaths as shown in Table 10.1.

Cervical cancer affects approximately 12 percent of the women population in the
region. In 2013, 39 out of 48 countries, classified as part of the Sub-Saharan African
region, identified cervical cancer as the most common cause of cancer-related death
in women [9, 10]. Within the Sub-Saharan region, the Eastern Africa region, in
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Table 10.1 Leading cause of cancer death in Sub-Saharan Africa and associated risk factors

Rank Cancer Mortality Common risk factors

1 Cervical 57,381 HPV infection
2 Breast 47,583 Genetic predisposition, reproductive, patterns, alcohol

and tobacco use, obesity, environmental contaminants
3 Prostate 37,802 Genetic predisposition, dietary patterns
4 Liver 37,353 Hepatitis B and C, alcohol use, schistosomiasis,

aflatoxin contamination
5 Kaposi sarcoma 25,352 HIV infection

Source: IARC [12], American Cancer Society [9]; adapted from Olsen [1]

Table 10.2 Age standardized cervical cancer incidence and mortality rates by World area

Rank in the world World area Incidence per 100,000 Mortality per 100,000

1 Eastern Africa 34.5 25.3
2 Western Africa 33.7 24.0
3 Southern Africa 26.8 14.8
7 Middle Africa 23.0 17.0

Sources: Adapted from [8]

particular, has the world’s highest occurrence and death rates for cervical cancer [11,
13]. The Eastern African countries, Zambia, Malawi, Mozambique, and Tanzania,
have among the highest cervical cancer rates (50 cases per 100,000) worldwide [9].
Table 10.2 summarizes the incidence and mortality rate per 100,000 in Africa.

As seen in Table 10.2, the incidence and mortality rates are the highest in
Eastern Africa compared to West, South, and Central Africa. Many scientists have
associated the high prevalence of cervical cancer in the Eastern Africa region to a
matching high prevalence of HIV/AIDS rates. HIV rates among women in Eastern
Africa accounts for more than 50 percent of the total HIV infections in the region,
and this has been reported to exacerbate the high prevalence of cervical cancer
[2, 14]. There have been several other studies that have linked HIV infection and
cervical cancer among women in Sub-Saharan Africa such as Bateman et al. [15]
and Parham et al. [16]. As a result, cancer of the cervix is turning out to be an
emerging major challenge for the health sector in Sub-Saharan Africa. Besides
linking HIV to the high prevalence of cervical cancer in the region, the increased
prevalence of cervical cancer has also been associated with the following factors:
the ever-growing and aging population, increased prevalence of human papilloma
virus and hepatitis B virus, as well as increased prevalence of key risk factors—
including those associated with social and economic transition [9]. Despite the
high prevalence of cervical cancer in Sub-Saharan Africa, the region seems to have
inadequate capacity to curb the cervical cancer scourge as discussed in the next
section.
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10.3 The Challenges of Controlling Cervical Cancer
in Sub-Saharan Africa

The huge cancer burden coupled with the weak health systems incapable of handling
the disease burden has greatly aggravated the cervical cancer pandemic in Sub-
Saharan Africa. Many women diagnosed with cervical cancer are incapable of
accessing comprehensive cancer care simply because of poor cervical cancer control
strategies [11]. Poor cervical cancer control strategies have led to very high inci-
dence rates per 100,000. For example, the age-specific incidence rate per 100,000
in Malawi-75.9, Mozambique-65.0, Comoros-61.3, Zambia-58.0, Zimbabwe-56.4,
Tanzania-54.0, Swaziland-53.1, and Burundi-49.3 [17]. This, therefore, represents a
massive failure in Sub-Saharan African countries to implement a functional cervical
cancer control strategy [1, 10]. Data from global cancer incidence, mortality, and
prevalence (GLOBOCAN portal) warn that if preventive actions are not taken, the
problem of cervical cancer in Eastern and Southern Africa regions will only get
worse in the years ahead [15]. Many medical scholars agree that the high death
rate from the cervical cancer scourge is preventable with effective cervical cancer
control strategies, which include prevention in the form of appropriate awareness
campaigns, effective screening for early diagnosis, and treatment programs [18,
19]. However, these three major cervical cancer control strategies are extremely
inadequate in Sub-Saharan Africa as discussed in the next section.

10.3.1 Prevention (Awareness Campaign)

Whereas 90 percent of the world’s cervical cancer deaths occur in Sub-Saharan
African, cervical cancer is the most preventable of all the three most common types
of cancers in the region [15]. As discussed earlier, a lot of urgency is usually given
to communicable diseases such as Ebola, HIV, malaria, and tuberculosis. This has
created a lot of awareness about these communicable diseases. However, a number
of scholars agree that there is very limited knowledge about the existence and
prevalence of cervical cancer in Sub-Saharan Africa, and this is happening across
different literacy levels [20–23]. A study carried out in Nigeria in 2000 revealed
that out of the 500 attendees of a maternal and child health clinic in Lagos-Nigeria,
only 4.3 percent were found to have some knowledge on the existence of cervical
cancer [24]. Another study carried out in Lagos-Nigeria in 2004 revealed that out
of the 139 patients with advanced cervical cancer, over 80 percent had never heard
of cervical cancer [24]. The same trend is seen in Eastern Africa as reported by
[11, 25, 26]. Recent studies carried out in Zambia, for example, showed that one
of the biggest challenges in curbing the cancer scourge was lack of awareness and
the motivation to access cancer services. Many of the participants in the survey
wondered how the proposed project (a mass country wide screening initiative by
the Zambian government in 2016) would create awareness among women to come
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forward for screening [11]. Limited knowledge about the existence of cervical
cancer among the female population in Sub-Saharan Africa demonstrates the critical
need for communication efficiency about the disease. There is a need for a better
communication strategy to reach out to the population and educate them about
the cervical cancer disease, the need for vaccination, and the significance of early
diagnosis and treatment.

10.3.2 Screening for Early Detection

Sub-Saharan Africa has the world’s lowest screening rates despite the availability of
proven simple screening and treatment approaches to cervical cancer, and a majority
of the few people who come for screening come in late when the cancer is in its
advanced stages [11, 27]. In 2008, only about 1 percent of women in four West
African countries had ever screened for cervical cancer, while in Nigeria, only 9
percent of healthcare professionals in two sampled healthcare institutions had ever
administered a Pap smear [24]. It is further alarming that many of the women
who turn up for screening came in late. For example, at the Ocean Road Cancer
Institute in Tanzania, 91 percent of breast cancer patients were diagnosed with
stage III or IV cancer [28], while in major cancer screening hospitals in Harare
(Zimbabwe), 80 percent of cervical cancer cases are in advanced stages of the
disease [11]. Yet, in regions, such as Europe and the United States, where cervical
cancer screening is a routine care, research has shown that early screening prevents
about 80 percent of potential cervical cancer mortalities [29]. The low screening
rates in Sub-Saharan Africa are further aggravated by the limited availability of
screening services especially in rural areas. The few that are available are only in
urban centers. In 2006, there was only one pathologist, one colposcope, no cyto-
technicians, and no facilities for cervical cancer screening or treatment in Malawi, a
country which had 47 per 100,000 cervical cancer incidence rates of women by then
[30]. Cervical cancer screening facilities in Sub-Saharan Africa are significantly
inadequate, yet early screening is still the most viable way the high prevalence of
cervical cancer in Sub-Saharan Africa can be curtailed. There are urgent calls for
cost-effective cervical cancer screening methods [31].

10.3.3 Treatment (Adherence)

The cervical cancer advocacy efforts in low- and middle-income countries to date
have arguably been heavily skewed toward prevention rather than treatment [1]. The
management of invasive cervical cancer continues to be a major challenge in many
Sub-Saharan African countries due to, among others, poor follow-up, as many of
the women who get the disease are poor, live in distant villages, and find it difficult
to travel to the urban center hospitals for follow-up after initial treatment [24]. Yet,
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WHO standards on cervical cancer recommend successful screening programs of
above 80 percent coverage, appropriate follow-up, and management of patients with
positive tests [19].

However, there have been numerous calls for measures that can improve
prevention, early detection, and treatment of cervical cancer among women in Sub-
Saharan Africa [11, 15, 26]. Numerous approaches have so far been piloted, and
one of the approaches that have registered some success is the use of Social Media
Technologies (SMTs) to provide the much-needed awareness and knowledge for
the prevention, early detection, and treatment of cervical cancer among women
in Sub-Saharan Africa. However, the scale of usage is still very low yet with the
considerable ownership and growing use of smartphones in Sub Saharan Africa;
this technology has a great potential to provide the much-needed knowledge and
awareness about prevention, early detection, and treatment of the disease. The
next section discusses social media technologies and their potential toward the
prevention, early detection, and treatment of cervical cancer in Sub-Saharan Africa.

10.4 The Potential of Social Media Technologies
in Prevention, Early Detection, and Treatment
of Cervical Cancer

Although Scott and Jacka [32] recognized that there is no single definition of social
media, they attempted to define social media as a set of Web-based broadcast
technologies that enable the democratization of content, giving people the ability
to emerge from consumers of content to publishers. The American Academy of
Pediatrics on the other hand defines social media as any website that allows social
interaction [33]. The English Oxford Living Dictionary [34] defines social media
as “Websites and applications that enable users to create and share content or to
participate in social networking.” While there are many loose descriptions of social
media, Schein et al. [35] observe that social media is fundamentally defined by its
ability to provide an interactive environment for users, where there is a two-way
communication and discussion, and users are encouraged to contribute content. The
restriction to the Web in the definitions by Scott and Jacka [32] and by O’Keeffe
and Clarke-Person [33] does not seem appropriate. Based on the definition from
English Oxford Living Dictionary, this paper considers the following websites and
applications as social media tools or technologies: Facebook, Twitter, WhatsApp,
BlackBerry Messenger, WeChat, PalmChat, SMS (Short Message Service), MMS
(Multimedia Message Service), YouTube, and Instagram to mention but a few.
With over 1.7 billion Facebook users, 900 million WhatsApp users, 1.12 billion
WeChat users, and 320 million Twitter users, using such popular platforms to foster
prevention, early detection, and treatment of cervical cancer would have a wide
reach to millions of people [36]. As McNab [37] noted that one fact sheet or
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an emergency message about an outbreak of an infectious disease can be spread
through Twitter faster than any influenza virus.

Rapid advances in social media technologies are currently supporting a burgeon-
ing number of novel clinical and public health initiatives in Sub-Saharan Africa.
Several studies have shown that mobile communication technologies, Internet
access, and more particularly social media have demonstrated fundamental shifts
in filling the communication gap in the health sector [38–40]. The increased access
to the Internet and mobile communication technologies like smartphones, laptops,
and digital personal assistants combined with strategic uses of social media like
SMS, Facebook, WhatsApp, Instagram, and many others can bring public health
information to many more people, more quickly and directly than at any time in
history [37]. There is evidence throughout Sub-Saharan Africa, and beyond that,
the exciting innovations in social media applications are occurring across the cancer
spectrum, from primary prevention and early screening to treatment, survivorship,
and end-of-life care in a number of Sub-Saharan African countries [11, 41–43]. For
example, in regard to prevention by creating awareness about a particular disease,
studies outside Sub-Saharan Africa also show promising results in using social
media technologies in improving awareness and fostering early screening. A study
carried out in the United States to test the feasibility and efficacy of a culturally
tailored mobile health intervention designed to increase knowledge about, intent to
obtain, and receipt of the HPV vaccine. In a quasi-experimental research design, a 7-
day text message on HPV intervention was sent to 30 Korean-American women. The
results of the study demonstrated substantial increases in knowledge of HPV with
an intent to get vaccinated, and 30 percent of participants received the first dose of
the HPV vaccine within 1 year [44]. Another survey conducted among an African
diaspora in a high-income country revealed that there was a substantial readiness
from users to receive information on cancer prevention and awareness delivered via
SMS, WhatsApp, or Twitter on their mobile phones [45]. Social media technologies
could also be used to create awareness about the different primary preventions
measures such as healthy lifestyles, abstinence and safe sex, cessation of smoking,
and HPV vaccination [19]. In 2014, 28 articles on the use of mobile applications
in educating people on cancer prevention and management were identified and
reviewed. The findings showed that cancer patients who engaged with health
professionals using their mobile applications demonstrated increased understanding
of both the importance of self-monitoring and knew how and where to seek medical
assistance if needed [46]. In regard to early disease diagnosis, a feasibility study
in Uganda demonstrated that it was possible for a trained pathologist to make an
accurate diagnosis from images sent via MMS [47]. Images taken from a mobile
phone have been proven to be very useful for dermatological diagnosis. Preliminary
studies in Uganda and Egypt have shown the possibility of using mobile phones to
take skin infection images and then send them via MMS to an expert for analysis.
This has improved diagnostic rates of dermatological conditions [48, 49]. However,
although MMS have significantly aideddiagnosis of cervical cancer (with an average
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specificity of 82 percent), larger scale studies are still needed. In regard to treatment
adherence, successes of using social media technologies to foster adherence have
also been reported. For example, appointment and adherence SMS messages saw a
significant adherence improvement mostly among TB patients in Malawi [31], and
text messaging for treatment adherence with or without the use of smart pillboxes
has been reported in Mozambique [50]. Generally, SMS-based reminders have been
proven to reduce patient appointment nonadherence by 40 percent [51]. Reviews
of clinical trials of SMS appointment reminders carried out in 2012 and 2013
concluded that the intervention is moderately effective in improving attendance [52].
From the findings, this paper would be right to state that the use of social media
technologies such as SMS text messages can potentially increase the adherence rate
to an average of 82 percent.

However, throughout the literature, there is very little empirical evidence on
the extent to which social media technologies have leveraged prevention, early
detection, and treatment of cervical cancer among women particularly in Sub-
Saharan Africa. Yet, social media technologies have a great potential in raising
awareness of cancer risks and symptoms, preliminary diagnosis by health workers,
clinical appointment management, and diagnostic follow-up [53]. Although there
are a few individual case studies done, they are isolated and do not provide a good
overall picture on how social media have leveraged prevention, early diagnosis, and
treatment of cervical cancer in Sub-Saharan Africa. There was a need to provide an
overall assessment on the extent to which social media has leveraged prevention,
early diagnosis, and treatment of cervical cancer in Sub-Saharan Africa.

Therefore, this paper presents the extent to which social media technologies can
leverage the prevention, early detection, and treatment of cervical cancer among
women in Sub-Saharan Africa.

10.5 Methodology

This paper used a systematic review of literature on the use of social media in
prevention, early detection, and treatment of diseases in general and cervical cancer
in particular to establish the potential social media can offer to prevention, early
detection, and treatment of cervical cancer in Sub-Saharan Africa. A systematic
review was the main method used in this paper. In 1984, Cooper [54] proposed a
five-stage systematic review process that was followed in this chapter’

• Problem formulation—Statement of objective
• Data collection—An unbiased literature search
• Data evaluation—Assessing the studies for inclusion in the review
• Public presentation—Discussion and context of findings

The strength of systematic review method lies in using empirical evidence to
establish what works and how it worked [55, 56]. The systematic review method has
been extensively used in medical research and the natural sciences. It is commonly
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used by international agencies such as the Australian Agency for International
Development (AusAID), the UK’s Department for International Development
(DFID), and many others directly or indirectly by individuals or organizations
contracted to do research on their behalf with the sole aim of finding what works
and how it worked in generating development outcomes [55]. The purpose of the
systematic review carried out in this paper was to establish the extent to which
use of social media technologies can support the prevention, early detection, and
treatment of cervical cancer among women in Sub-Saharan Africa.

Data collection: An extensive and unbiased literature search was conducted
on the extent to which social media technologies can leverage the much-needed
services in the areas of cervical cancer prevention, early diagnosis, and treatment in
Sub-Saharan Africa, and the likely challenges of deploying social media technolo-
gies in fighting cervical cancer in the region. The review covered reports, journals,
conference proceedings, books, and Web sites. Google Scholar and PubMed journal
sites were of much help for this review.

About 52 journal/conference/book chapters/articles on topics related to the
use of social media in the prevention, early detection, and treatment of diseases
in general and cervical cancer in particular were selected for the review. The
review included two papers on the use of social media technologies to support the
prevention (creating awareness) of cervical cancer in Sub-Saharan Africa, with five
supporting papers (on the use of social media technologies to support awareness in
other diseases); three papers on the use of social media technologies to support
early diagnosis of cervical cancer in Sub-Saharan Africa, with five supporting
papers (on the use of social media technologies to support early detection in other
diseases); and one paper on the use of social media technologies to support treatment
(adherence) of cervical cancer in Sub-Saharan Africa, with four supporting papers
(on the use of social media technologies to support treatment in other diseases) (see
the Appendix for details). About 33 research articles were removed because they
were found to be irrelevant. The remaining 20 (six papers on the use of social media
technologies to support the prevention, early detection, and treatment of cervical
cancer in Sub-Saharan Africa and 14 supporting papers) were reviewed.

Data evaluation: Khan et al. (2010) observe that selected papers for a systematic
review must be subjected to a more refined quality assessment procedure. This
can be done through general critical appraisal guides and design-based quality
checklists. In this paper, we used a simple data extraction table to organize the
information extracted from each review (e.g., authors, country, publication year,
study design/number of participants, the technology used, and the outcomes of these
study). The findings of the review are presented in the next section.
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10.6 Finding from the Systematic Review

10.6.1 Prevention (Awareness Campaign)

Throughout the search for scientific literature, very few published papers were found
on the use of social media technologies in creating awareness about cervical cancer
in Sub-Saharan Africa. However, this paper managed to identify two published
papers as presented below.

In an attempt to raise awareness of cervical cancer and dispel myths, miscon-
ceptions and advocate for early screening, the Tanzania Youth Alliance (TAYOA)
in partnership with the Ministry of Health and Social Welfare (MoHSW) deployed
a free SMS and toll-free helpline service to raise awareness about cervical cancer
and the importance of early screening nationwide. About 41,751 SMS subscribers
were registered, and a total of 843,496 text messages were sent out. In addition,
22,172 calls were made during the pilot scheme. Each subscriber received 20 text
messages for a period of 20 days (at least one text message a day). As a result, the
total number of women who had a screening visit as a result of receiving a text
message was 9,247, representing about 22 percent of SMS subscribers [57].

Another study was conducted in Kenya, in 2012, to establish the extent of
mobile phone and Internet used by cervical cancer patients would increase access to
information related to cancer treatment and management. The study recruited 205
participants, and about 96.5 percent (n = 192) of the participants owned mobile
phones. The participants were asked to give their opinion on how mobile phones
could be used in cancer management. About 31.7 percent (n = 63) of the participants
recommended that educational messages via SMS text should be sent through their
mobile phones [58]. Table 10.3 summarizes the cases studies from Tanzania and
Kenya.

10.6.2 Screening for Early Detection

The scarcity of literature suggests that the application of social media technologies
in cervical cancer screening is still in its infancy [59]. A few Sub-Saharan African
countries are currently piloting the use of social media-based technologies to foster
early screening as presented below.

Table 10.3 Social media technologies used in creating awareness for cervical cancer

Author Country
Year of
publication

Social media
technology
used

No of
participants

Outcome/Response
to screening (%)

Ndakidemi [57] Tanzania 2014 SMS 843,496 22
Kivuti et al. [58] Kenya 2012 SMS 205 31.7
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In Botswana, a pilot study was conducted with about 95 HIV-positive women
in Gaborone. Visual inspection of the cervix with the application of 4 percent
acetic acid (VIA) was performed among 95 participants, and the images of the
cervix were then taken using a mobile phone camera and sent via MMS to an
expert gynecologist. The expert received the pictures and made definitive positive
or negative reading based on the PIA results. The average specificity of all the
95 readings was 82 percent. Hence, social media technologies may be useful in
improving access to cervical cancer screening for women in remote areas utilizing
the VIA ‘see-and-treat’ method [43].

The Zambian program called electronic cervical cancer control (eC3) uses a
digital camera to capture images of the cervix (Cervigrams). The images are then
shared via MMS with remote experts based in tertiary hospitals in Lusaka for
consultation and further diagnosis. One of the goals of eC3 is to bridge the gap
between screening and diagnosis in order to facilitate screen and treat model thereby
minimizing the loss of patients to follow-up [16]. The program was found to be
successful with an average specificity of 83 percent and was rolled out to the other
parts of Zambia. An evaluation of the initiative was carried out in 2013 which found
out that a total of 102,942 women had been screened for cervical cancer in Lusaka
alone through the initiative. This represented a 95 percent screening uptake by the
women who were offered the chance to screen [11].

A similar successful approach (using eC3 and digital cameras) to the Zambian
model was also piloted in Madagascar. The study in Madagascar recruited 332
women for the exercise. To improve VIA screening performance, digital images
of the cervix were taken after acid acetic application (D-VIA). The aim of this
study was to evaluate the use of a smartphone for on- and off-site D-VIA diagnosis.
The study found out that the on-site physician had a sensitivity of 66.7 percent
(95 percent CI: 30.0–90.3) and a specificity of 85.7 percent (95 percent CI: 76.7–
91.6). The off-site physician on the other hand who received images on MMS had
consensus sensitivity of 66.7 percent (95 percent CI: 30.0–90.3) with a specificity
of 82.3 percent (95 percent CI: 72.4–89.1) [42]. Table 10.4 summarizes the cases
studies from Botswana, Zambia, and Madagascar.

Table 10.4 Social media technologies used in cervical cancer screening

Author Country
Year of
publication

Social media
technology
used

No of
participants

Outcome/
Specificity rate
(%)

Quinley
et al. [18]

Botswana 2013 MMS 95 82

Owuor
et al. [29]

Zambia 2016 MMS 102,942 83

Catarino
et al. [42]

Madagascar 2015 MMS 332 82.3
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Table 10.5 Social media technologies used in adherence for cervical cancer

Author Country
Year of
publication

Social media
technology used

No of
participants

Adherence
rate (%)

Karanja Kenya 2015 SMS 286 67.1

10.6.3 Treatment (Adherence)

There is very little evidence on the use of social media technology for cervical
cancer patient follow-up and adherence [11, 60]. However, a study conducted by
Karanja [60] gives, to some extent, clear results on the effectiveness of social media
technologies in fostering cervical cancer patient follow-up and adherence. Karanja
[60] accessed the use of mobile phone short text message service in enhancing
cervical cancer screening in the Thika Level 5 Hospital; four SMS reminders were
sent to women on the next cervical cancer screening dates. The study revealed
that, out of the 286 recruited participants, 67.1 percent of the participants in
the intervention group re-attended to schedule repeat cervical cancer screening
compared to only 20.3 percent in the control group. The study concluded that the
re-attendance for cervical cancer screening as scheduled was found to be eight times
more likely when SMS reminders were sent [60]. Table 10.5 summarizes the study
conducted in Kenya.

10.7 Discussion

Whereas there is scientific literature on the use of social media technologies to
leverage disease prevention, diagnosis, and treatment in Sub-Saharan African, much
of the literature focuses on Ebola, HIV, malaria, and TB. The literature on the use of
social media to combat cervical cancer in Sub-Saharan Africa is still limited in many
respects. More so, many of these initiatives are still being piloted. Therefore, there is
a need for full scales, enabling more rigorous experimental and quasi-experimental
studies to be undertaken in order to strengthen the evidence base [61]. Furthermore,
the variety of social media technology that has been so far used in the prevention,
early detection, and treatment of cervical cancer has so far been limited to SMS and
MMS, yet there are more social media technologies with more useful functionalities
like interaction one on one or as a group; easier sharing with other individuals or
groups; safe storage of messages; and better multimedia capabilities like sharing
video, audios, and pictures. Hence, there is need to explore the potential of these
too.

However, the reviewed studies present a promising role of the use of text SMS
and MMS in cervical cancer prevention, diagnosis, and adherence in Sub-Saharan
Africa as exemplified by the two successful cases under prevention, three successful
cases under early detection, and one successful case under treatment.
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10.7.1 Prevention (Awareness Campaign)

It is unfortunate that 90 percent of cervical cancer infections and deaths are found
in Sub-Saharan Africa cervical cancer, yet, cervical cancer is the most preventable
of all the three most common types of cancers. However, social media technologies
can be leveraged as prevention tools. From the studies, there is evidence that the
appropriate use social media technologies can help prevent cervical cancer by
creating awareness about the existence of cervical cancer, the importance of routine
screening and change of behavioral life styles. From the findings, an initiative by
TAYOA in Tanzania on the use of SMS messages to encourage women to screen
for cervical cancer saw over 9000 women (22 percent) who had registered for the
initiative participate in the cervical cancer screening exercise. Likewise, in Kenya,
31.7 percent of the participants in the study recommended receiving educational
SMS messages on their mobile phones. From the findings, the use of social media
technologies to promote awareness has been found to encourage routine cervical
cancer screening by an average of 28 percent. Generally, successful trials on the
use of social media technologies to create awareness about cancer in developed
country setting have been done, and this kind of initiative has seen information
delivered by SMS increase in female screening rates by 23 percent [62]. When using
social media technologies to create awareness among the population, it is important
to note that, it is not the social media channel which will be successful but the
effect the message it contains has on the recipient. It is therefore important that
message content itself be tailored appropriately—if the health awareness initiative
using social media technologies is to be successful in promoting awareness cancer
prevention and self-management.

10.7.2 Early Detection/Screening/Diagnosis

Social media technologies have also been deployed to aid early screening of cervical
cancer. Promising levels of accuracy have been reported. From the findings, an
initiative in Botswana, Zambia, and Madagascar was taken where the images of
the cervix are taken using a mobile phone camera during the screening process and
then sent via MMS to an expert gynecologist who makes diagnosis with a specificity
of 82 percent in Botswana, 83 percent in Zambia, and 82.3 percent in Madagascar.
Using social media technologies to transmit images for remote expert analysis and
interpretation could be a perfect solution to shortages of specialist physicians in
developing countries [61]. Studies have established that smartphone cameras have
adequately high resolutions that make it possible for an expert to see key infectious
agents and hematological signs [61].
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10.7.3 Treatment (Adherence)

In cervical cancer treatment, social media technologies are majorly deployed in
follow-ups and adherence. From the findings, SMS text messages sent to cervical
cancer patients to remind them of scheduled appointments have been piloted in
Nigeria and Kenya. SMS message reminders enabled 67.1 percent of cervical cancer
patients to honor their appointments in Kenya.

This paper, therefore, concludes this discussion with the following observations.
First, there is a significant contribution of social media technologies toward leverag-
ing the prevention, early diagnosis, and treatment of cervical cancer in Sub-Saharan
Africa and is substantial as seen in Kenya and Tanzania (prevention/awareness),
Botswana, Zambia, and Madagascar (diagnosis) and Kenya (treatment). Second, it
should be noted that the most widely used form of social media technology for
prevention, early diagnosis, and treatment of cervical cancer in Sub-Saharan Africa
is SMS text messaging and MMS. Finally, as future research, there is a need to
conduct a systematic review of the challenges of using social media technologies in
the prevention, diagnosis, and treatment of cervical cancer in Sub-Saharan Africa.

10.8 Conclusion

There is evidence that social media technologies have been useful in improving
prevention (encouraging routine screening by 28 percent), early detection/diagnosis
(specificity of 82 percent), and treatment of cervical cancer in Sub-Saharan Africa
(improving adherence rate by 67.1 percent). From the findings, the most commonly
used social media technologies for preventing, diagnosing, and treating cervical
cancer are SMS text messaging for prevention and treatment and MMS for diag-
nosis. Other forms of social media are rarely used despite their potential. Whereas
there are very limited scientific studies on the use of social media technologies
to prevent, diagnose, and treat cervical cancer in Sub-Saharan Africa, substantial
studies have been conducted on their use in the prevention, diagnosis, and treatment
of other communicable diseases like HIV, malaria, and TB [63]. Therefore, cervical
cancer researchers and practitioners have an opportunity to leverage the potential
of social media technology in its application to prevention (health awareness
campaigns), diagnosis (interpretation), and treatment (appointment tracking and
follow-up, patient reminders) in other diseases. The current initiative on the use
of social media technologies to prevent, diagnose, and treat communicable diseases
like HIV, malaria, and TB in Sub-Saharan Africa allows replicability and avoids the
need to reinvent the wheel.
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A.1 Appendix

Strategies

Papers (use of
SMT in
cervical
cancer)

Supporting
papers (use of
SMT in other
diseases) Other literature

Prevention
(creating
awareness)

Ndakidemi
(2014) [57]
Kivuti et al.
(2012) [58]

Lee et al.
(2014) [62]
Lee et al.
(2016) [58]
Schoenberger
et al. (2014)
[45] Jordaan et
al. (2016) [19]
Davis and
Girvan (2014)
[46]

Buga (1998) [21]; Ajayi and Adewole
(1998) [20]; Walker et al. (2002) [22];
Wellensiek (2002) [23]; Anorlu et al.
(2003) [24]; Anorlu (2008) [64]; Gichangi
et al. (2003) [25]; Kidanto et al. (2002)
[26]; Owuor et al. (2016) [11]; Kamara
(2015) [38]; Neuhauser and Kreeps (2010)
[39]; Waters (2011) [40]; McNab (2009)
[37]; Olsen (2016) [1]; Karanja (2015) [60]

Early
screen-
ing/diagnosis

Owuor et al.
(2016) [11]
Catarino et al.
(2015) [42]

Charles et al.
(2014) [61]
Tuijn et al.
(2011) [47]
Tran et al.
(2011) [48]
Fruhauf et al.
(2013) [49]
Misrahi (2017)
[65]

Mwanahamuntu et al. (2011) [27]; Owour
et al. (2016) [1]; Anorlu (2008) [64];
Finocchario-Kessler et al. (2016) [29];
Denny et al. (2006) [30]; Louie (2009)
[66]; Owuor et al. (2016) [59]

Treatment
(adherence)

Karanja (2015)
[60]

Ndakidemi et
al. (2014) [57]
Davey et al.
(2012) [50]
Downer et al.
(2005) [51]
Dey (2014)
[52]

Olsen (2016) [1]; Anorlu (2008) [64];
Owuor et al. (2016) [11]; Karanja (2015)
[60]
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