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Abstract
The world is experiencing the largest ever humanitarian crisis since World War II,
with the largest number of world’s refugees being hosted in the Eastern Mediter-
ranean Region (EMR). Many of these refugees are females of reproductive age.
Refugees require special healthcare services that host countries are not always
able to provide. Mobile health (mHealth) technologies may serve as an added
value to reduce the gap in this population. Mobile health (mHealth) is the support
of medical and public health practice by mobile devices including mobile phones,
patient monitoring devices, personal digital assistants, or other wireless devices.
These technologies can facilitate access to unavailable services. In low- and
middle-income countries mHealth interventions have improved treatment adher-
ence and appointment compliance. Despite promising results and the presence of
cell phone networks such as second, third, and fourth generation (2G, 3G, or 4G)
and global positioning system (GPS), mHealth technologies are still not being
implemented.

This chapter provides a holistic picture of refugee settlement in EMR by
identifying the distribution of refugees, asylum seekers, and stateless people
and mapping the published evidence on the use of mHealth interventions by
refugees for improving maternal and child health in EMR. The use of combined
methods provides more insight on the well-being of refugees in the EMR. A
literature review to map the distribution of refugees per country within the EMR
and scoping review methods for identifying published evidence on mHealth
interventions on maternal and child health used among refugee populations in
EMR were applied. The findings reveal the presence of only three interventions
on maternal and child health in EMR. Only one study demonstrated that short
message system (SMS) was an effective reminder system to improve compliance
with immunization appointments and a source of motivation to show up on their
appointments. This chapter highlights potential of SMS-based mHealth technol-
ogies and the general lack of evidence on effective mHealth technologies in
EMR. It serves as the first step in this process of expanding mHealth to EMR
and identifying priorities for further study.

Keywords
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Refugees’ Needs and Healthcare Service Provision

Over 65.5 million refugees were displaced, due to persecutions, conflicts, violence,
or other human rights violations in 2016. Of these, 22.5 million persons had to flee
their countries (UNHCR 2016a). Various conflicts and wars make women and
children among the most vulnerable (Otten 2017). Although the demographics of
refugees vary, a large proportion of them are females of reproductive age (Table 1).
The EMR countries (Countries within this region include Afghanistan, Bahrain,
Djibouti, Egypt, Iran, Iraq, Jordan, Kuwait, Lebanon, Libya, Morocco, Oman,
Pakistan, Palestine, Qatar, Saudi Arabia, Somalia, Sudan, Syria, Tunisia, United
Arab Emirates, and Yemen.), including Pakistan, Lebanon, and Iran, host the largest
number of the world’s refugees (UNHCR 2017a).

Refugees need different types of healthcare services, including care for mental
health, noncommunicable diseases (NCDs), chronic obstructive pulmonary disease
(COPD), diabetes, hypertension, and cardiovascular diseases (World Health Orga-
nization 2015). In addition to these chronic diseases, refugees in the EMR also need
reproductive, maternal, and child healthcare services (World Health Organization
2015). Currently, there are low rates of antenatal care use and also high rates of
caesarean sections (World Health Organization 2015). Further, due to lack of safe
water, there is an increase in infections in children. The postponement of immuni-
zation campaigns means that there is an increased risk of disease outbreaks.

At the same time, the need for healthcare services is increased in hosting
communities because of the increased numbers of refugees, resulting in a high
physician to patient ratio. The countries of conflict have a shortage of surgeons,
anesthesiologists, laboratory professionals, female reproductive health profes-
sionals, and mental health experts (World Health Organization 2015). This increased
demand has increased healthcare costs and created service challenges such as delays
in diagnosis and treatment and postponement of immunization campaigns (World
Health Organization 2015). Given these challenges, many refugees face problems in
accessing healthcare services in EMR.

Access to healthcare is further hampered by language differences on several
levels of the healthcare system that is not only restricted to doctor-patient interac-
tions but extends to the entire patient journey from making an appointment to filling
a prescription. Differences in cultural beliefs also influence refugee healthcare
choices, as refugees have different conceptions of prevention services, expectations
of care, and stigma pertaining to their health conditions compared to their host
communities (Morris et al. 2009). More general health system barriers also contrib-
ute to access problems, such as availability of transportation and appointments,
difficulty in scheduling appointments, and waiting times (Morris et al. 2009).
Because of the lack of timely care, services are often provided when problems are
more serious, which places even more pressure on the health system and has serious
consequences for public health in the EMR.

Given the health system challenges affecting refugee access to services for these
conditions, innovations are needed to improve access to healthcare and to address
the health of refugees in EMR.
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Utilization of Mobile Health (mHealth)

Given the challenges in the current provision of healthcare to refugees, mobile health
(mHealth) interventions may serve as a practical tool to enhance healthcare service
provision in the EMR. Mobile health (mHealth) is the support of medical and public
health practice by mobile devices including mobile phones, patient monitoring
devices, personal digital assistants, or other wireless devices (World Health
Organization 2011).

This includes the use of one or more utility provided by mobile phones, e.g., short
messaging service (SMS), voice messages, more complex functions such as specific
applications (apps), and/or Bluetooth technology. The cellular networks may include
second, third, and fourth generation (2G, 3G, or 4G) and global positioning system
(GPS) (World Health Organization 2011). mHealth interventions facilitate access to
unavailable services (Opoku et al. 2017) and have improved treatment adherence
and appointment compliance in low- and middle-income countries (Hall et al. 2014).
In addition to this, mHealth is used in resource-limited settings to improve the
quality of pregnancy care (both pre and post) and to enhance healthcare utilization
(Sondaal et al. 2016). The use of mHealth interventions, particularly those delivered
using SMS, increases utilization of healthcare, including pre- and postnatal
healthcare services, skilled birth attendance, and vaccination (Nurmatov et al.
2014). Some mHealth interventions have also positively impacted the rates of
exclusive breastfeeding for 3 or 4 months compared to those without mHealth
interventions (Nurmatov et al. 2014). In the same study, the rates of initiating
breastfeeding within 1 h after birth were also higher in the groups given a SMS/cell
phone prenatal intervention than in groups not given the SMS/cell phone interven-
tion (Nurmatov et al. 2014). Beyond health effects, mHealth is also an important data
collection tool that can also assist in the development of support networks by health
workers (Rajput et al. 2012). While these results on using mHealth are promising,
there is little evidence of mHealth implementation within the EMR due to several
barriers challenging the adoption of this technology (Aranda-Jan et al. 2014).The use
of mHealth in EMR could be of great value to refugees in most countries given the
challenges they face (Wallis et al. 2017) . In addition, most refugees live in areas
connected to mobile phone networks, with access to second-generation (2G) and
third-generation (3G) wireless technologies (Fig. 1).

Despite high cellular network coverage (including 2G and 3G technologies), with
48% of WHO Member States reporting using mobile devices in emergency and
disaster situations, these technologies are not used in emergency and disaster
situations in Africa or the EMR (World Health Organization 2011). This may be
caused by several countries not adopting mHealth due to the increasing pressure to
perform under various challenges within the healthcare system, including shortage
of human resources and limited budgets (World Health Organization 2011).

The need for services by end-line users is an important factor to mHealth adoption
among them, especially when faced with other barriers to access including travel
time, waiting time, and travel costs (Opoku et al. 2017). As cell phone coverage is
high and the need for solutions is urgent, mHealth could be used in EMR refugee

Access to Health Using Cell Phones by War Refugees 7



contexts. In order to start implementing mHealth, however, it is important to collate
the evidence of the current use of mHealth approaches in these contexts and also to
know the number of refugees settled in the area. Currently, the distribution of
refugees in EMR hosting countries is based on different estimates from various
reports and mHealth-related interventions. Information related to mother and child
health that has been obtained and evaluated in a humanitarian setting is not available.
In this chapter, we set out to achieve two aims: (1) to identify the distribution of
refugees, asylum seekers, and stateless people in the EMR by reviewing reports
of various organizations to obtain a holistic picture of refugee settlement and (2) to
map the published evidence on the use of mHealth interventions by refugees for
improving maternal and child health in EMR in order to identify gaps and priorities
for further study through using scoping review methods.

We used a combined mixed-method approach: (1) we conducted a literature
review to map the distribution of refugees per country, within the EMR, and their
distribution based on gender and age group; and (2) we used scoping review
methods for identifying published evidence on mHealth interventions on maternal
and child health used among refugee populations in EMR. These combined methods
gave greater insight on the situation of refugees, asylum seekers, and stateless
persons in the EMR.

We used the following definitions of each group:

1. Refugees are people who have been forced to flee their country because of
persecution, war, or violence. They are defined and protected by international
law and cannot be expelled or returned to situations where their life and freedom
are at risk (UNHCR 2017a).
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Fig. 1 Percentage of refugees in EMR living with Internet coverage. (This figure excludes refugees
living with no geo-location data.). (Data Source: UNHCR 2016)
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2. Asylum seekers are individuals who have sought international protection and
whose claims for refugee status have not yet been determined (UNHCR 2017a).

3. Stateless persons are persons who do not have a nationality of any country and
have been denied the enjoyment of fundamental human, social, and political
rights such as access to education and healthcare and freedom of movement
(UNHCR 2015).

Distribution of Refugees in EMR

The EMR carries the largest burden of displaced populations globally with the flow
and influx to it being larger than other countries. In fact, more than half of the world’s
refugees are hosted by countries in the EMR (Table 2) (UNHCR 2016a).

Table 2 Distribution of refugees, asylum seekers, and stateless persons in the EMR (total
number = N)

Country
Refugees
N

Asylum seekers
N

Stateless persons
N

Afghanistan 239,477a 92a –

Bahrain – – –

Djibouti 63,684 2,641 –

Egypt 120,154 38,171 22

Iran 979,410 42

Iraq 239,639 7,420 50,000

Jordan 2,839,437 24,935 –

Kuwait 741 900 93,000

Lebanon 1,240,000 12,139 473,671

Libya 9,305 27,479 –

Morocco 30,622 1,910 –

Oman 51,000 190 –

Pakistan 1,561,162 6,442 –

Palestine 2,051,096b – –

Qatar 120 118 1,200

Saudi Arabia 39,880 32 70,000

Somalia 48,161 12,635
(not specified)

–

Sudan 1,688 12,581 –

Syria 549,729a 5,251 160,000

Tunisia 665 90 –

UAE 663 421 –

Yemen 170,870 1,340 –
aaverage
bPalestinian nationals who were defined as refugees according to UNHCR (2016b, c, 2017b, c, d),
UNICEF (2017), and UNRWA (2015)
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Use of mHealth for Maternal and Child Services in the EMR

In addition to distribution of refugees in EMR, we identified three studies on use of
mHealth for maternal and child services relevant to EMR (Table 3).

The refugee populations in the reviewed articles included urban refugee children
and parents (study 1); transitioning and stationary women refugees in Syria, Iraq,
Lebanon, and other countries (study 2); and Syrian refugees staying in Turkish
camps (study 3).

Of the three included studies, one study was conducted using mixed methods
including a cohort study with interview (study 1). The study was less than a year in
duration. This intervention sent an SMS to parents via mobile phones to remind them
of their children’s immunization process. The aim was to initiate contact with
immunization defaulters to improve their attendance. Study 2 was a description
of an application. The application used was “HaBaby,” a free and multilingual
educational mobile application for prenatal and postnatal care among refugee
women. The application could be used without an Internet connection and needed
to be downloaded on the smartphone. The application allows women to access
information regarding trimester details and symptoms as well as medications and

Table 3 Summary of the included studies

Study
ID Author

Study
design

Intervention type
and media used

Target
population/
sample Outcome

1 Schermerhorn Mixed
methods:
cohort/
interview

SMS to parent’s
mobile phone

100 urban
refugee children
and 13 parents

Reminders:
defaulter
tracing
Immunization

2 HaBaby app N/A Mobile phone
app education
based on
trimester. Free,
easy to use,
multilingual,
after download
no need of
connection

Transitionary
and stationary
women
refugees.
Specifically, in
Syria, Iraq,
Lebanon,
Greece,
Germany,
France, UK,
Sweden, Turkey,
and Hungary

No outcome

3 VaccinePass N/A Mobile phone
app for parents to
keep track of
their children’s
vaccinations.
Data is only
stored locally on
the phone

For Syrian
refugees staying
in camps like
Turkey

No outcome
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free support options within the country of residence. HaBaby also includes an
anonymous message board and an option to live chat with a healthcare professional
(Maternova n.d.). Study 3 was a prospective cohort study aimed of mobile phone
application use as a reminder for parents to keep track of their children’s vaccina-
tions. The study also reported on the use of mHealth to schedule appointments for
vaccination.

The application of mHealth in the EMR has not been evaluated in two of the
studies we found (Crimi n.d.; Empower Hacks 2017; Maternova n.d.). However,
where evaluated, it showed that an SMS reminder message increased the attendance
for child immunization after a missed appointment (Schermerhorn 2015), where
77% of patients returned to care within a median of 16 days prior to the SMS
reminder and were vaccinated a median of 1.5 days after the reminder was received
by the caregiver (study 1). Positive responses were also seen regarding the utility of
SMS reminders by the defaulters who did not show up on the scheduled appointment
for their children’s immunization. The system also provided a good platform to
improve patient’s perception in the healthcare system, therefore improving health-
seeking behavior.

The refugee mothers in study 1 appreciated the provision of a Maternal-Child
Health handbook, but it was utilized irregularly. Participants also reported missing
immunization appointments simply because they forgot. However, the study results
show that SMS messaging was an excellent reminder system to improve compliance
with immunization appointments; participants reported that the text message served
not only as reminder but had also motivated them to show up on their appointments
(Schermerhorn 2015).

The world is currently experiencing the largest humanitarian crisis since World
War II (UNHCR 2016a). Our results identified a high number of refugees settled in
the EMR area, but only three studies on the use of mHealth for maternal and child
health in these areas. Given that women and children are the most vulnerable group
of refugees, and low rates of antenatal care identified (World Health Organization
2015), a finding which is of great concern. The presence of mHealth is essential,
given its role in enhancing access to medical information and improving
patient outcomes in resource-limited settings (Wright et al. 2015). The application
of mHealth in such settings significantly improves case management as well as
positively impacts health knowledge, attitudes, and practices (Higgs et al. 2014).
Thus, in the absence of a structured healthcare system, mHealth is a means to fill
the gaps.

This minimal engagement of mHealth could be due to barriers to implementation,
such as conflicting health systems priorities, policies, cost-effectiveness, and knowl-
edge (Fig. 2). Countries within the EMR report that the main barrier to mHealth
implementation is due to conflicting health systems priorities, that funding is gener-
ally allocated to other programs ahead of mHealth, or a lack of general interest or
understanding of the field. Most of the new applications can be more effective when
implemented under an umbrella of eHealth strategy (World Health Organization
2011), although some elements of eHealth can be implemented separately. The lack
of ministerial guidance and an absence of financial support from governments
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contribute to the failure of mHealth projects (Aranda-Jan et al. 2014). Another
important barrier is not recognizing mHealth as an approach to health-related issues
by the country or regional eHealth policy. In addition, the lack of knowledge and
cost-effectiveness of mHealth applications and initiatives can also block the imple-
mentation in the EMR (Aranda-Jan et al. 2014) (Fig. 2).

Courtesy of World Health Organization

ID: 267714 Permission authorization for WHO copyrighted material
Another reason for the lack of implementation of mHealth for mother and child

health could be the technical challenges in starting such an intervention. Technical
challenges in the initial programming and rollout/uptake of the application as well as
frequent crashes in its initial versions can decrease its [application] utility by
interested providers, despite technical repairs (Doocy et al. 2017).

Cost and cost-effectiveness are significant barriers to the implementation of
mHealth; the initial outlay and implementation costs can be high, such as in the
Central African Republic. For this indicator, research is already available. For
example, a 15-week pilot project conducted by the Ministry of Health at the Central
African Republic and Médecins Sans Frontières, to test a disease surveillance app in
21 health facilities, shows that the total cost of the pilot project was US$41,300$.
El-Khatib et al. estimated a cost of US$18,000 for communication fees to maintain
the app in the 21 facilities (El-Khatib et al. 2018). Despite the initially high outlay
costs, mHealth can be used in health campaigns for a lower cost and broader reach,
as in Bangladesh (World Health Organization 2011).
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There are other examples of the potential cost-effectiveness (lower cost and
broader reach) of mHealth. For example, in Bangladesh, nationwide SMS health
campaigns are conducted at no cost for both the mobile telephone users and the
Ministry. This leaves the Ministry with the cost of the bulk SMS service for its health
staff members only, and mobile operators are paid less than one cent of a
Bangladeshi Taka (BDT) per SMS message. Subscribers pay for the campaign at a
discounted rate. This means that operational costs are minimal at the Ministry level,
since staff members do the work as part of their duties. The long-term sustainability
of this project is ensured by the Ministry’s budget and political support (World
Health Organization 2011). In a sub-Saharan setting such as in Rwanda, blood
testing machines based on mobile phone technology were combined with cloud-
based medical records. These were shown to cost less compared to other alternatives.
In particular, the mobile blood testing devices cost US$1,000 – compared to
US$19,000 for benchtop machines (Hall et al. 2014). In another African setting in
Malawi, St Gabriel’s Hospital piloted a scheme aiming to overcome the barriers of
poor doctor-patient ratio and distance to hospitals through interventions done by
community health workers. Seventy-five community health workers generally
volunteering from villages were given mobile phones and trained to use them for
patient adherence reporting, appointment reminders, and communication with phy-
sicians regarding tuberculosis. The piloted scheme resulted in a total saving of US$
2,750, mainly due to reduced fuel costs providing a chance to effectively double
tuberculosis treatment due to an increase in time available to community health
workers (Hall et al. 2014).

These examples of cost-effectiveness should be taken into account when promot-
ing and planning mHealth services in the EMR. Important in this regard is also
improving knowledge of these alternatives, to support prioritization and policy
alternatives for using mHealth. These are areas where further research is needed.

Conclusion

The EMR hosts a large number of refugees with limited access to healthcare
services. We identified only three implementations of mHealth approaches for
maternal and child health in the region, despite its potential benefits for healthcare
access. As a first step in this direction, mHealth interventions based on SMS
messaging show promising results in terms of improving compliance to healthcare
services. This may be worth exploring for future policy-oriented work, especially
when addressing access to healthcare services. On a broader level, adopting mHealth
requires changes within healthcare systems to support feasibility and facilitate
adoption of mHealth interventions. This process requires coordination and support
from governments, funders, and industries. We need to address the barriers identi-
fied: knowledge of the systems and cost-effectiveness, priority setting, and policies.
Evidence is already available on the cost-effectiveness, policies, and knowledge
of mHealth from other settings, and further evidence is needed within the EMR.

Access to Health Using Cell Phones by War Refugees 13



Well-conducted studies and evaluations can provide evidence of mHealth interven-
tions that can support national and regional policies and prioritization of discussions.
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