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ABSTRACT

Background: Malnutrition is one of the leading causes of maternal and young child
mortality in underdeveloped countries, particularly during pregnancy and
delivery. The effects of malnutrition in pregnant women include low birth weight,
preterm birth, intrauterine growth restriction, nutrient deficiencies and reduced
breast milk production. Mobile phone applications are widely used with features
such as portability, ease of communication, storage at relatively low cost that makes
such technology attractive to nutritionists.

Objective: To assess if mobile phone applications can be beneficial in maternal and
young child malnutrition intervention.

Methods: Zotero reference management software was used to ensure the rigor and
reproducibility of the review process. Based on defined key words, a search was
conducted on Google Scholar, ScienceDirect, PubMed and Springer databases to
retrieve all publications on mobile phone applications in maternal and young child
malnutrition interventions. The study used ten articles from unique studies that
met the study criteria and are reported in terms of authors, year, sample size, study
design and outcome measure.

Results: The articles revealed that mobile phone applications were highly useful
in maternal and young child malnutrition intervention, prompting nutrition
information seeking and facilitating communication with healthcare providers.
Conclusion: Mobile phone applications are widely acknowledged, and beneficial
in maternal and neonatal malnutrition management, they have the potential to
improve maternal and young child nutritional status through self-monitoring.
Given the low uptake of current mobile phone application, it should be given a
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significant consideration as a potential strategy for managing maternal and young

child malnutrition.

INTRODUCTION

More than half of all maternal and young child
deaths globally are attributed to malnutrition’,
and the bulk of these deaths occur in low-
income
However, the prevalence of maternal and
young child malnutrition is rising especially in
Asia and Africa. To maintain appropriate
maternal and young child nutritional status

and middle-income countries?.

the problem of malnutrition for the group
must be addressed. The short- and long-term
nutritional status of maternal and their unborn
children are significantly influenced by their
dietary intake throughout pregnancy®. In low
and lower middle-income countries, a bigger
percentage of women suffer from maternal
undernutrition. High maternal, newborn, and
child mortality in these nations is correlated
with poor nutrition®.

Utilizing mobile technologies, cost-effective
evidence-based interventions are being scaled
up to improve maternal outcomes during
pregnancy, delivery, and postpartum period.
A potentially significant strategy to increase
effectiveness and reach within health care
systems in poor nations is to use mobile phone
applications to enhance nutritional status of
maternal and young child. Mobile phone
application use and accessibility are growing
in low and lower middle-income countries’. In
developing countries, the number of mobile
phone steadily
according to the International
Telecommunication Union®.

Additionally, such mobile phone application
technology opens up new possibilities for
coordinated, safe, and efficient maternal and
young  child nutritional status. The

customers is increasing

effectiveness of mobile phone application
interventions for enhancing maternal and
young child care has been examined in a
number of reviews, including those on
increasing maternal satisfaction with antenatal
care and postnatal care seeking behavior and
the number of antenatal and postnatal visits
improved their nutritional status, knowledge,
attitude and practices towards nutrition
information seeking’. However, the
effectiveness of mobile phone application
interventions to enhance maternal and young
child nutritional status and behaviour change

has not been assessed adequately in reviews.
MATERIALS AND METHODS

Published materials which covered mobile
phone applications and maternal and young
child malnutrition were searched on Google
scholar, PubMed, Science Direct and Springer
databases and gathered. Articles were
reviewed to assess whether there is any
significant association between mobile health
application and maternal and young child
nutrition intervention. Literature search was
done using the following keywords; maternal,
young child, malnutrition and mobile phone
applications (app).

Literature Search Procedure

The PRISMA statement as seen in figure 1, was
followed®, with searches targeting the
following keywords in the title or abstract:
(maternal, prenatal, postnatal, young child,
malnutrition or health) and (technology,
mobile phone application, or mobile app) and
behavior. These provided 270 studies, which
were submitted to Zotero reference

management tool and reduced to 205 articles
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after duplicates were removed based on the
inclusion and exclusion criteria. Ten eligible
papers were obtained after articles acquired
met the inclusion criteria. After that, critical
appraisal was conducted using the Critical
Appraisal Skills Program. This study made use
of systematic reviews and 2018 version of the
Mixed Methods Appraisal Tool. Subsequent
screening for additional records identified
through references that included 8 articles
allowing the selection of 18 articles meeting
eligibility criteria. However, eight articles
records were excluded with reason upon full-
text screening retaining 10 relevant articles for
this review in the final selection as shown in
Figure 1.

Inclusion and Exclusion Criteria

The following inclusion criteria were used to
screen identified studies for eligibility: Study
evaluated on mobile health app intervention
targeting increased antenatal care attendance,
postnatal care attendance, childhood
immunization through  behaviour
change; Study included low and middle-
Study included
measurement of process, behavior change,

or
rates
income countries;
health, or quality of care outcomes; Study of a
peer-reviewed articles; Study that
available in English; Study articles that were

published with an independent variable; and
use of mobile phone applications including

was

self-monitoring strategies.

Exclusion criteria leading to studies being
classified as ineligible were: Maternal age <15
years; Diagnosis of intellectual disability; lack
of original data in conceptual study, study
examining other health conditions apart from

nutritional conditions.

E Records identified through
i databases search (n=270)
E N Duplicates removed (n=65)
=
Records remaining after remowal
of duplicates (n=205)
&D - Records excluded after screening
= title and abstract n=195
% Records remaining after screening
title and abstract (n=10)
Additional records identified
= ,:' through references screening (n=8)
%;. Records included in agreement
i check [n=18)
Records excluded with reason
i » upon full-text screening (n=8)
E Finally, 10 studies were included in
é this systematic review (n=10)

Figure 1: PRISMA 2009 flowchart illustrating inclusion process
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RESULTS

Table 1 shows key information obtained from
the reviewed studies. This included; the names
of authors, the year of publication, sample size,
study design and the outcome measure. Eighty
percent of the studies reviewed used the

randomized controlled trial (RCT) as the study
design; one study used randomized pilot
study design to assess breastfeeding status,
and the other used comparative study design
to compare mobile phone applications and
pen-and-paper method on breastfeeding and
nutrition.

Table 1
Studies associating mobile phone applications (apps) on maternal and young child malnutrition interventions

Study ID | Author(s) Year | Sample | Study Outcome Measure
Size Design

1 Hojati et al.® 2023 | n=116 RCT Growth indicators and Increase in
Nutrition Knowledge Attitude and
Practices (KAP) score

2 Seyvyedi et al. 0 2021 | n=102 RCT Increase in Nutrition KAP score

3 Archana et al. ! 2019 | n=2,480 | RCT Reduction of stunting in young
children

4 Demirci et al. 1? 2016 | n=61 RPI Assess breastfeeding status

5 Areemit ef al. 2023 | n=358 RCT Assessment of child’s health and
growth

6 Shefaly et al.!* 2018 | n=17 RCT Postnatal Knowledge

7 Karamolahietal. > | 2021 | n=140 RCT Maternal health literacy during
pregnancy

8 Zhang et al. 1° 2012 | n=120 Comparative | Infant feeding practices

9 Avishek and | 2021 | n=1480 | RCT Maternal health awareness

Murari. 7

10 Demirci et al. 18 2019 | n=17 RCT Maternal breastfeeding confidence

score

Abbreviations: RCT, randomized controlled trial; KAP, Knowledge, Attitude and Practices; RP1, Randomized Pilot Intervention

Hojati et al° established that using
smartphones can help to deliver educational
content on a large scale and at a low cost. The
review recommends clinical trials of

that apply mobile phone
application. However, the review noted lack of

interventions

adequate mobile app effectiveness and
usability. Seyyedi et al.® investigating
effectiveness of a  smartphone-based
educational  intervention to  improve

breastfeeding established that the smartphone-
based app for educating new mothers on

breastfeeding had a significantly positive
effect on breastfeeding self-efficacy and
maternal knowledge, attitude and practices.
Aligned to this, the review recommends that
the app intervention be tested in both prenatal
and postpartum periods.

et al" conducted a study to
investigate mobile phone application solutions
to help promote
maternal and infant nutrition and health using
a community-based
controlled trial. The review noted that in the
process of study result evaluation, the

Archana
community providers

cluster randomized
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technology savviness was not factored in;
hence it was recommended that technology
savviness should be included. Demirci et al.”?,
investigated mothers’ use and experiences of
infant feeding apps with a feeding tracker
component. It included establishment of how
information within these apps are used, initial
reasons for downloading, the role of the apps
in infant feeding, perceived benefits and
disadvantages of infant feeding apps. The
study established that most participants
owned smartphones and used technology
during pregnancy to track pregnancy data,
follow fetal development, address pregnancy
concerns, and obtain breastfeeding
information. The study established that the
mobile app enabled mothers to track their
infant’s feeding as well as their growth pattern.
However, this review noted that the data is
qualitative hence cannot be used to represent
the wider population.

Areemit ef al.”’, their study trial focuses on the
effectiveness of using the mobile phone
application with the Maternal and Child
Health Handbook (MCHH) and standard care
(intervention) compared with the conventional
MCHH and standard care (control) on parents’
health literacy. The study established that the
number of parents with high total health
literacy significantly increased specifically in
the health management and child health
management domains in the app group, but
not in the control group. It also established that
parents in the app group could correctly assess
their child’s head and
development better than those in the control
group at both visits. Nonetheless, this review
noted that the study was conducted at a single
institution and that the sample contained a
larger proportion of parents with high health
literacy than the general adult population,
hence this may influence generalizability to
parents with lower health literacy status.

circumference

Shefaly et al.", their descriptive and qualitative
study explored the views of parents of
newborn babies on the content and delivery of
health app-based postnatal
educational program. The study established
the mobile phone - based educational program
was helpful in supporting a multi-ethnic
sample of parents during the postnatal period.
this review noted that health
professionals were not involved in the
development of the mobile app; therefore this
recommended that health
professionals should be included in the
developmental stage regarding the feasibility

a mobile

However,

review care

or acceptability of such a program in their
professional practice.

Karamolahi et al."” investigated the efficacy of
mobile app-based training on health literacy
among pregnant women. The results of the
study showed that mobile app-based training
is effective in the health literacy of pregnant
women especially in situations like the Corona
Virus pandemic. This review recommended
that a mixed method study should be applied
in identification of the educational needs in

designing and  building  need-based
application. Zhang et al'°, investigated
Smartphone versus Pen-and-Paper Data

Collection of Infant Feeding Practices. The
study established that smartphones can be
successfully used for household data collection
on infant feeding. However, the review
recommended that to deliver maximum
benefits, smartphone data collection should be
further evaluated for other surveys and on a
larger scale.

Avishek and Murari” investigated mobile
phone applications for mothers’ intervention
to augment maternal health awareness and
behavior of pregnant women. Their study
established  that the mobile phone
interventions can augment awareness of, and
persistence in, recommended maternal health
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behaviors. However, this review healthcare providers, policymakers, and
recommended that research is needed to researchers identify nutrition-related
capture the direct impact of the mobile phone  problems, track progress in nutrition

application intervention, on maternal health
awareness and behavior in tribal communities
when pregnant women are active users
without assistance from trained personnel.
Demirci et al.'® researched on the impact of
telelactation through mobile phone app in
rural Pennsylvania. The study established that
telelactation was convenient and efficient,
provided a needed service in rural areas
lacking breastfeeding support services, and
increased maternal breastfeeding confidence.
However, the review recommends
further research to establish the value of direct-
to-consumer telelactation across diverse

populations.
CONCLUSION

This review established that there is enough
agreement across studies to conclude that
mobile phone applications are patient-
acceptable and helpful in reducing maternal
and young
knowledge, attitude and practices. While
several review studies have examined the role
of mobile phone applications in malnutrition
interventions to promote proper diet and
nutrition or to lose weight in maternal and
young children to the best of our knowledge,
there are limited or no studies that have

child malnutrition through

focused on the role of mobile phone
applications ~ for  addressing
prevalence, a common nutritional issue among

anemia

pregnant women. As in pregnant women,
anemia prevalence among young children can
be indicative of nutritional issues, particularly
iron deficiency. Hence more studies on mobile
phone application interventions on anemic
prevalence on both maternal and young child

should be encouraged. This will help

interventions, and develop targeted strategies
to improve the health and well-being of both
maternal and young children nutritional
status.

While mobile apps can be valuable tools for
raising awareness, providing education, and
tracking personal nutrition and health goals,
they should be seen as part of a broader
strategy for nutrition management. This study
also emphasizes the importance of combining
mobile apps with access to healthcare,
community-based interventions, and policy
changes that can lead to more effective
nutrition management and improved health
outcomes.
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