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ABSTRACT

Introduction: Effective maternal health care during pregnancy and after childbirth is a very crucial time for recognising and
responding to obstetric complications. Most of the pregnancies result in normal birth but few may develop unpredicted complica-
tions. These complications can be prevented by using preventive strategies such as using m-Health interventions to educate the
mothers on different aspects of antenatal care such as antenatal checkups, antenatal advice, birth preparedness and complica-
tion readiness, skilled birth attendant, early detection of risk, timely management of obstetrics complications and postnatal care.
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Methods: Peer-reviewed papers are included to assess the use of m-health applications that address maternal health issues.
Randomised controlled trials, cluster-randomised trials, quantitative or mixed-methods papers which are published between
January 2014 to May 2020 were included in this review. Peer-reviewed papers were identified using electronic databases via
a combination of search terms. 11 relevant articles were identified. m-Health interventions were found useful, an effective and
acceptable tools for pregnant/new mothers and community health care providers.

Conclusion: m-Health intervention is an innovative strategy that may contribute to decreasing maternal and neonatal morbidi-
ties and mortalities and in developing countries, these strategies have proven to be more effective where resources are limited.

Key Words: m-health, Maternal health, Pregnancy, Mobile phone, m-Health interventions, Mobile health

INTRODUCTION

Mobile Health is defined by the World Health Organization
as a public health tool that is based on wireless communica-
tion platforms such as Mobile phones, tablet computers, real-
time patient monitoring devices and the use of Information
and Communication Technologies.!

ity Rate of 237/1 lakh live births, Uttar Pradesh has 201/1
lakh live births, Rajasthan has 199/1 lakh live births, Odi-
sha has 180/1 lakh live births, Punjab state has 122/1 lakh
live births, Haryana has 101 /1 lakh live births and least is
in Kerala with 46/1 lakh live births.?

Deaths due to pregnancy and childbirth are common among
women in the reproductive age group. Globally, India be-
ing amongst the top fifth country accounts for more than
one-fifth of all maternal deaths. 5 out of 1000 women who
become pregnant die because of pregnancy-related causes
and childbirth. The majority of maternal deaths are due to
obstetric haemorrhage followed by anaemia, malaria, heart
diseases, infections account for 15%, unsafe abortions 13%
and around 8% of maternal deaths results due to prolonged

World Health Organization statistics showed that every
day approximately 830 women die from pregnancy or
childbirth-related complications globally. Approximately
303,000 women died during pregnancy and after child-
birth and mostly the deaths were occurring in those settings
where resources are limited.> Data also revealed that the
maternal mortality ratio in developing countries in 2015

is higher 239/ 1 lakh live births as compared to 12/1 lakh
live births in developed countries. Sample registration sur-
vey revealed that maternal mortality ratio in India is 130/1
lakh live births whereas in the states like Assam has the
maximum number of maternal deaths as Maternal Mortal-

or obstructed labour.*

Registration of pregnancy must be done as soon as the preg-
nancy is confirmed so that any medical complications can
be easily identified or detected before they become life-
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threatening emergencies. Providing knowledge related to
their health is a vital element, to aware the mothers regard-
ing their health status. There is huge evidence available that
shows those women having adequate knowledge resulted
in safe pregnancy and delivery outcomes.’ This is likely
because if the antenatal mother is equipped well with the
knowledge, it will help her to take timely decisions about
her health during pregnancy and childbirth.

The primary focus of modern obstetrical nursing is on the
preventive care of pregnant women. If the mothers are well
educated during the antenatal period that can lead to safe
childbirth. So, educating the primigravida mothers by using
m-health technology is a strategy to improve their self-care
practices during pregnancy and childbirth. This current re-
view paper assesses the interventions targeted to increase
antenatal care attendance, providing health education and
studies evaluating other uses of m-Health. The present sys-
tematic review provides a more definitive picture of the
state of evidence for m-Health interventions for maternal
health.

Table 1: Search strategy using search terms
Search term

Maternal health OR Pregnan- AND
cy OR Antenatal OR Prenatal
care

Maternal health OR Pregnan- AND
cy OR Antenatal OR Prenatal
care

Database

Biomed central

Google Scholar

AIMS AND OBIJECTIVES

The overall aim of this review is to identify, appraise, and
synthesise quantitative research evidence on the use of m-
health to improve maternal health care practices. This will
allow us to identify the potential for using m-health strate-
gies in national maternal health programmes.

MATERIALS AND METHODS

Search Strategy: This review includes Peer-reviewed pa-
pers that assess the use of any mobile phone application
that addresses maternal health issues. The study was limited
to randomised controlled trials, cluster-randomised trials,
quantitative or mixed-methods papers which are published
from January 2014 to May 2020 and therefore excluded the
qualitative research and oral presentations. The literature
search was conducted in Bio Med Central, Google scholar
and various other electronic databases via a combination
of search terms. Table 1 showed the search strategy using
search terms.

Search Term Limit

m-health OR mobile application
OR m-health tool OR App OR
smartphone OR mobile phone

Paper published between
2014 to May 2020

m-health OR mobile application
OR m-health tool OR App OR
smartphone OR mobile phone

Paper published between
2014 to May 2020

Study selection

Study selections were dependent on peer-reviewed original
articles on m-health interventions for maternal health. Titles
and abstracts of these articles were extracted from differ-
ent database searches and then they were reviewed to en-
sure whether related to the use of m-Health that addresses
maternal health issues or not with the following inclusion

Search identified 100
papers

10 duplicates removed

Screened 90 titles and
abstracts

Full texts of 40 studies

were assessed for eligibility
i

11 studies were included

50 were excluded after
initial screening.
29 were excluded ‘

Figure 1: Flow diagram of the review.
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and exclusion criteria. Our search identified 100 papers, in
which we removed 10 duplicates and screened 90 titles and
abstracts, of which 50 were excluded after initial screening.
Full texts of 40 studies were assessed, 29 were excluded and
11 were included in this review. (Fig 1) All the included arti-
cles were reviewed twice by authors.

Inclusion and Exclusion criteria

Inclusion criteria Exclusion criteria

1. Papers involving mobile 1.
health interventions to ad-
dress maternal health issues

Papers evaluating com-
puter-based e-health
interventions

2. Randomised controlled 2.
trials, quasi-randomised
controlled trials and cluster-
randomised trials, descrip-
tive studies, Quantitative
or mixed methods design,
papers that described the
use of mobile applications or
software

Qualitative Research
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3. Papers published in peer- 3. Reports, Oral presenta-

reviewed journals tions
4. Paper published in the Eng- 4. Paper published ina
lish language language other than
English
5. Paper published from Janu- 5. Paper published before
ary 2014 to May 2020 January 2014 or after
May 2020

Outcome Measures

Primary Outcome

Number of Antenatal care visits, TT immunization, Early
registration before 12 wks of gestation, Gain in weight and
haemoglobin, Maternal knowledge regarding self-care dur-
ing pregnancy

Secondary Outcome

Maternal Outcomes- Institutional deliveries, maternal mor-
bidities, early referral in case of identified complications,
easy accessibility to the skilled birth attendant for delivery

Infant outcomes-Decrease number of Low birth weight ba-
bies, preterm birth, stillbirth, Neonatal mortality

RESULTS

Three papers reported on interventions to improve antenatal
attendance, 1 described the use of m-health interventions for
communication between health care facilities, Community
Health Worker, Pregnant women and new mothers, 2 papers
reported the use of m-health in the form of Health education
and appointment reminders and 5 studies targeted antenatal
mothers using mobile applications during pregnancy. Sam-
ple size range from 12-3000. Table 2 elaborated the charac-
teristics of the papers included in the review.

Table 2: Characteristics of the included papers

S.No Goals of m-health
interventions

Number Country
of papers

India, Zanzibar

1. Improving Antenatal 3
care attendance

2. Communication 1
between health care
facilities, Community
Health Worker, Preg-
nant women and new
mothers

Kenya

Australia, India,
Malaysia

3. Health education and 2
appointment remind-
ers.

4. Enhancing awareness 5
regarding different
aspects of pregnancy

Korea, Malaysia,
India

Improving Antenatal care attendance.

Three papers reported improving antenatal care attendance
by using the mobile phone. A Randomized controlled trial
was conducted among 1311 women in the intervention group
and 1239 in the control group, who attended the first ante-
natal care visit at selected primary health care facilities and
were followed until 42 days after delivery. The intervention
involves sending mobile phone text-message on the antena-
tal mother’s phone along with distributing the voucher. Find-
ings showed that the majority of the women received > four
antenatal care visits in the intervention group as compared
to the control group. The study recommended that mobile
phone applications should be considered by policymakers as
they may contribute towards improved maternal and new-
born health.®

A similar study was conducted for 21 months on a sample
of 204 registered antenatal women. The interventional group
received mobile health support in addition to routine antena-
tal care and the control group received only routine antena-
tal care. The study findings revealed that the interventional
group had the maximum number of Antenatal Care visits,
better correction of anaemia, and only a few mothers were
lost to follow-up.’

Another interventional study conducted among antenatal
mothers using mobile phones was followed up to 28 days
postpartum. 178 mothers and 206 antenatal mothers were
included in interventional and control groups respectively.
Results concluded that in the interventional group, there is an
increase in antenatal attendance at the health facility, High-
risk pregnancies cases such as Hypertension, diabetes cases
were detected earlier, an increase in mean weight and hae-
moglobin was observed in the third trimester, more number
of Institutional delivery and less prevalence of Low Birth
Weight babies. Almost all the neonates in the interventional
group were immunized with BCG and Oral Polio Vaccine
within seven days compared to the control group.®

Communication between health care facilities,
Community Health Worker, Pregnant women
and new mothers.

In one study of provider to provider communication using a
mobile Health tool that uses text messages to coordinate be-
tween health care facilities, health workers, pregnant women
and new mothers. Results showed that all Community Health
Workers agreed that this tool helped them easily tracking of
pregnant women. This study further recommended that in-
corporation of m-Health tools in Community maternal health
programs will decrease obstetric complications by improv-
ing women adherence to Antenatal care and postnatal care. °

Health education and appointment reminders.
A study conducted by Dalton showed similar findings of
providing antenatal education for pregnant women through

-,
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Healthy e-baby App and sending appointment reminders to
enhance Antenatal care visits.'” Another cluster Randomized
Controlled Trial study was conducted in Bangladesh for 1
year period on a sample size of 3000. Study interventional
group i.e. 500 antenatal women received Mother and Child
health Handbook along with text messages and 500 got
health education through Maternal and child health book
only. 1000 participants were in the control group. This mo-
bile phone-based intervention and handbook were more ben-
eficial to improve maternal knowledge."!

Enhancing awareness regarding different as-
pects of pregnancy.

A cross-sectional survey was conducted among 193 pregnant
women to explore the use of pregnancy-related mobile appli-
cations. Findings suggested that more than half of the preg-
nant women were using mobile apps related to pregnancy,
birth, or child care. There is a significant difference in the
use of mobile Apps among Primigravida mothers. This study
further recommended that there is a need of developing cred-
ible pregnancy care applications and its content must be pre-
pared by experts in the field of health.!?

Another study to evaluate the mobile usability of the Amila
Pregnancy app, a mobile assistive app for pregnant women
and expectant mothers and the results showed that most of
the participants liked the mobile Amila Pregnancy app and
found it acceptable, usable and useful during pregnancy.'

Another similar study on mobile applications i.e. BenEssere
Mamma App (Pregnancy App) had features of providing med-
itation and guided imagery exercises to the selected antenatal
mothers. 12 study subjects were selected for a total of four
weeks. This App was perceived as very easy to use and guided
imagery exercises were assessed as pleasant and quite effec-
tive.!* Another study was conducted on the usage of Smart-
phone Apps. Pregnant and young mothers from various hospi-
tals and scan centres were the study subjects. The researcher
found that the women who were pregnant and new expecting
mothers were more enthusiastic in knowing their health and
infant development. The result of the study revealed that mid-
dle class and lower-middle-class women use a smartphone
and its applications more frequently during their pregnancy
period as compared to the women in the upper-middle class
and higher-income women.'* Another study project was done
for pregnant women to develop an Android application on
self-care management to control gestational weight gain. This
Android application enhances self-care practices and aware-
ness and brings convenience to pregnant women to maintain a
healthy weight gain during their pregnancy stages.'®

DISCUSSION

The current review showed that m health interventions
have been widely used in maternal health to improve ma-

ternal and neonatal outcomes. Review studies showed that
m-health interventions provide promising findings such as
health education, appointment reminders, sending text mes-
sages to improve Antenatal care visits and better communi-
cation strategies between health care facilities, community
health workers and pregnant mothers. m-Health strategy is
very effective in tracking and timely referring the high risk-
pregnancies. In survey results, 94% of pregnant women re-
ported that smartphones had changed their life in many ways
such as the availability of information related to pregnancy
anytime-anywhere.!” Even this service can be accessed from
rural areas where transportation and medical services are
limited. Easy availability and affordable prices of mobile
phones make a huge contribution towards the development
in the field of m-Health.

m-health applications help the pregnant and new mothers to
reduce the time of travelling to the health facility, free of
access to information and hence, it overcomes the issues of
inadequate financing, poor access to information and limited
resources. m-Health is an effective educational communi-
cation tool between pregnant/ new mothers and community
health care providers.”Antenatal mothers m-health regis-
tration should be done early in the first trimester to avoid
less few Antenatal care visits. However, there were barri-
ers associated with the engagement of antenatal mothers in
using m-health such as free wi-fi was not available at the
time of registration so they were not able to download the
application on their mobiles. Another factor that is difficult
to understand is the user interface/ language could impact
the usage of m-Health interventions.!’ To overcome the bar-
riers adequate training to community health workers about
m-Health application usage is necessary and if the applica-
tion is provided in their local language then it will be easy
for the antenatal mother to understand various aspects of an-
tenatal care such as antenatal advice, exercises, about diet in
pregnancy, minor ailments of pregnancy, the birthing process
and breastfeeding. The present review agreed with other re-
views that there is a need for higher-quality studies which
are focussing on m-health interventions addressing maternal
health issues. But still, there is a need to review the full text
of the large number of papers to know more about them-
health interventions. There is a need for comprehensive
review as the new papers on m-health are publishing very
fast. Currently, the number of women accessing the complete
antenatal care package (to monitor the foetal development
and to know about maternal well-being) is quite low which
results in delay in reaching the health facility and ultimately
increases the risk of complications to both mother and baby.

CONCLUSION

To fulfil the needs of pregnant mothers, pregnancy-related
credible m-health applications should be developed in the

7
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local language and managed by qualified health profes-
sionals, so that there will be the quick provision of cred-
ible professional information for pregnant mothers. Poli-
cymakers must ensure to include m-health services in the
national health programs to achieve Sustainable Develop-
mental Goals of reducing maternal and newborn mortality
and morbidity rates. Future researchers must conduct more
studies on m-health to prove its role in delivering maternal
and newborn health care.
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