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Abstract

The nutritional needs of women of childbearing age and pregnant women are crucial for ensuring both maternal and
fetal health. Despite increasing awareness, many women still face nutritional deficiencies due to limited access to
accurate information and resources. This study evaluates the effectiveness of a mobile-based nutrition education
application tailored for women of reproductive age and pregnant women within a community setting. By offering
customized content on dietary guidelines, prenatal nutrition, and health tips, the application aims to bridge the gap
between knowledge and practice. A mixed-methods approach was employed, involving pre- and postintervention
surveys, focus group discussions, and health record analysis. The results indicate a marked improvement in nutritional
awareness, dietary behavior, and compliance with recommended guidelines. The study concludes that technology-driven
nutritional education can be a powerful tool to empower women and improve community health outcomes.
Keywords: Maternal Nutrition, Nutrition Education, Mobile Health (mHealth), Reproductive Health, Pregnant
Women, Dietary Behavior, Health Promotion, Community Health, Women of Childbearing Age

1. INTRODUCTION

Women of reproductive age and pregnant women are often affected by the malnutrition problem, and it
is a critical issue these days, particularly in low- and middle-income states. Proper nutrition at these levels
does not only imply improved health to the mother, but also benefits to the child in terms of development
and health. Among this group of people, poor nutrition, inadequate knowledge regarding nutrition, and
cultural misunderstanding are usually the causes of iron-deficiency anemia, folate deficit, and other
nutrition-related issues (Black et al. 2013). In his turn, mobile health (mHealth) interventions have
become popular due to the ease of access, low costs, and the ability to scale. There is promise in the use
of nutrition education applications as a means of providing on demand, individualized support. The
paper focuses on investigating the extent to which such application might promote nutritional awareness
and behaviours of childbearing women and pregnant women in the community.
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Nutrition plays a pivotal role in the health of women during their reproductive years and throughout
pregnancy. These life stages demand increased nutritional attention due to physiological changes,
hormonal fluctuations, and the demands of fetal development. Proper nutrition not only supports
maternal health but also determines long-term outcomes for children, such as physical growth, cognitive
development, and resistance to disease. Yet, global statistics show alarming trends in maternal
malnutrition, particularly in regions with socioeconomic disparities (Lassi et al. 2017). Iron-deficiency
anemia, calcium and vitamin D deficiencies, and inadequate caloric intake are still prevalent, leading to
a higher incidence of complications during and after pregnancy. As the provision of smartphones and
mobile internet connection, especially in rural and peri-urban settings, is becoming more widespread, the
opportunities of technology-based interventions as a complement to already existing healthcare services
are becoming larger. Nutrition education is an innovative scalable solution that was created to spread
evidence-based information and facilitate healthy behavioral change. Compared to conventional
counseling or face-to-face care where logistics should be organized, mobile apps allow ensuring the 24/7
viability of information and reminders by the user (Savarino et al. 2021). In this paper, the researcher
explores the feasibility and efficacy of a nutrition education app that would give women the skills and
knowledge to enable them have improved health outcomes at their reproductive and prenatal ages.

2. Rationale of the study

The reason this study is worth doing is that it is the way to find a solution to the challenging issue of a
poor maternal diet in a creative way. Conventional learning activities are mainly costly and do not have
wide coverage. Nevertheless, the penetration of mobile technology even in the rural and underserved
regions is also an opportunity to share important health information. Reproductive and prenatal women
are in the crossroad where nutrition-related knowledge can produce a drastic change in the maternal and
neonatal health status. However, not all people know diet recommendations, and they do not understand
how to apply them (Feroz et al. 2017). In this study, the researcher endeavors discovering whether
nutrition education application with userfriendly interface, culturally relevant information, and
professionally-endorsed advice can make significant health behavior change happen. The study will be
valuable to inform practical measures that health practitioners, policymakers, and health-tech solution
developers will take to improve knowledge and adherence to diet among individuals.

There is a compelling need to address the nutritional knowledge gaps and poor dietary practices among
women of reproductive age and pregnant women. Despite government programs and healthcare services
targeting maternal nutrition, compliance and awareness remain limited due to cultural beliefs, poor
literacy, lack of personalized information, and time constraints. Traditional education methods—such as
pamphlets, workshops, and antenatal visits—often fail to engage women consistently or to deliver
personalized guidance that aligns with their daily routines and preferences. This study was conceptualized
to explore how mobile-based solutions can help overcome these challenges. The rationale stems from the
growing body of evidence suggesting that mobile applications can serve as practical tools to deliver real-
time, user-friendly, and contextually relevant health information. The core objective is to evaluate whether
the use of a mobile nutrition education app can improve knowledge retention, dietary behavior, and
supplement intake among the target demographic. Moreover, integrating technology into maternal health
education aligns with global Sustainable Development Goals (SDG 2: Zero Hunger and SDG 3: Good
Health and Well-being) and can serve as a model for scalable interventions in other low-resource settings.
The findings of this study will help determine the feasibility of broader implementation and may inform
policy decisions and public health strategies aimed at maternal nutrition.

3. LITERATURE REVIEW

3.1 Importance of Nutrition for Reproductive and Maternal Health

Diet is very critical on the wellbeing of women within their reproductive age and during pregnancy. The
correct diet will not only help to preserve the health of the mother but also will provide an ideal formation
of the fetus and healthy childbirth. The world health organization (WHOQO) claims that maternal
underweight leads to a death rate of almost 20 per cent, iron, folate, calcium, and iodine deficiencies are
the highest (Cetin and Laoreti, 2015). The body during the pregnancy period needs increased energy and
other nutrients which are essential to the growth of the fetus, as well as the tissue of the mother and the
placenta. Researchers have established that malnutrition in pregnancy is associated with poor outcomes
that include low birth weight, pre-mature birth, birth defects and poor cognitive development among
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children. Nutrition is also vital before conceiving, as it determines fertility, hormonal balance, and quality
of eggs (Magbool et al. 2019). One of the most well-recognized disorders of women in the reproductive
age cohort is iron-deficiency anemia, which frequently causes fatigue, suppressed immune system, and
childbirth complications. Hence the need to ensure before and during pregnancy nutritional adequacy
in breaking the cycle of malnutrition among generations.

Maternal and reproductive nutrition serves as the cornerstone for public health strategies worldwide. It
is widely accepted that the nutritional status of women before, during, and after pregnancy significantly
affects both maternal and neonatal health outcomes. Proper nutrition reduces the risks of complications
such as gestational diabetes, hypertension, neural tube defects, and preeclampsia (Magbool et al. 2019).
Micronutrients such as iron, folic acid, calcium, iodine, and zinc play vital roles during gestation. For
example, folic acid deficiency during early pregnancy is linked to severe congenital malformations like
spina bifida. Iron-deficiency anemia remains a leading cause of maternal morbidity, affecting nearly 41.8%
of pregnant women worldwide according to WHO (2021). Nutrition during the periconceptional period
also influences placental development, fetal programming, and long-term noncommunicable disease risks
in the offspring—a concept known as the "Developmental Origins of Health and Disease" (DOHaD).
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3.2 Challenges in Nutritional Awareness and Practice

Despite the proven benefits of adequate maternal nutrition, many women lack access to reliable
information and resources. Cultural beliefs, low literacy rates, economic constraints, and gender
inequalities significantly influence dietary practices among women, particularly in low- and middle-
income settings. In several cultures, pregnant women are advised to reduce food intake due to myths
about difficult labor or large babies. Such misinformation contributes to nutritional deficiencies at a time
when the body’s demands are highest (Salama and Esmail, 2018). Moreover, limited access to antenatal
care services, poor dissemination of nutrition-related policies, and minimal counseling by healthcare
providers further hinder nutritional awareness. Even when knowledge is available, practical
implementation is often lacking due to unavailability or affordability of nutritious food. These challenges
call for innovative strategies that make nutrition education more accessible, relevant, and actionable for
women across different backgrounds.

Despite numerous global campaigns and public health efforts, significant challenges remain in enhancing
nutritional awareness and translating knowledge into practice. A wide range of barriers—structural,
economic, educational, and cultural—continue to limit the effectiveness of maternal nutrition programs.
Cultural taboos such as avoiding eggs or bananas during pregnancy due to fears of “big babies” are still
prevalent in South Asia and parts of Africa. In some communities, pregnant women intentionally eat less
to ease labor pain. Poor literacy levels further reduce the ability to interpret nutrition labels or understand
the importance of balanced meals.
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Healthcare systems in low-resource settings are often overstretched and underfunded, leading to minimal
personalized dietary counseling during antenatal visits. Moreover, even when information is provided, it
may be generic and fail to consider socio-cultural dietary patterns or financial constraints. Additionally,
time poverty among women—due to work, household duties, and caregiving responsibilities—often makes
it difficult to prioritize meal planning or visit healthcare facilities regularly (Pepino, 2014). Hence, there
is a strong need for interventions that are flexible, context-aware, and available at the convenience of the
user.

3.3 Mobile Health Interventions for Nutrition Education

Mobile health (mHealth) has emerged as a transformative tool for delivering healthcare information in
recent years. With the proliferation of smartphones and increasing mobile internet penetration, even in
remote areas, mHealth offers a scalable and cost-effective solution to bridge the nutrition knowledge gap.
Nutrition education apps can deliver personalized dietary advice, daily tips, supplement reminders, and
culturally appropriate recipes directly to users’ phones. Evidence supports the positive impact of mHealth
interventions on maternal and child health outcomes. For example, a randomized controlled trial in
Bangladesh using mobile-based nutrition messages reported a 28% increase in iron-folic acid supplement
adherence (Brown et al. 2020). Applications designed with input from public health professionals and
aligned with national dietary guidelines have shown promising results in improving nutritional behavior
among women of childbearing age. Furthermore, mobile apps allow users to access information on
demand, track their progress, and receive continuous motivation—advantages that traditional paper-based
education materials or occasional health visits cannot offer. By promoting self-efficacy and supporting
informed decision-making, mHealth solutions hold great promise for tackling maternal malnutrition.
Mobile Health (mHealth) has liberated the health education sector due to closing the last mill gap in
healthcare provision. As smartphone penetration has exceeded 70% in all regions of the world, digital
interventions are finding more and more use to spread health information and enable self-care. mHealth
platforms allow providing custom diet instructions, multimedia educational content, supplement
prompting, and real-time feedback, all of which is critical to ensure long-running engagement (French et
al. 2024). The effectiveness of mobile applications in enhancing the maternal health outcomes has been
tested in various researches. Most of these interventions are cheap, modifiable, and flexible to regional
languages and cultural experiences. As compared to the one-off counseling sessions, mobile platforms
would allow enabling long-lasting support during the pregnancy and postpartum experience. In addition,
it is possible to combine mHealth technologies with telemedicine services, referral systems, and the
platforms of community health workers to provide continuity of care. The main benefit of those apps is
interaction. These include individual self-assessment quizzes, video tutorials, grocery list planners and
progress dashboards, which ensure that the individual learns at their own pace and has better chances of
remembering and utilizing the information (French et al. 2024).

3.4 Behavioral Change and Technology Use

Any tool that is used in health education should be informative as well as in a position to motivate a long-
term change in behavior. A more effective nutrition app will be one that has been designed to take into
consideration the science of behavior like Health Belief Model, Transtheoretical Model, and Theory of
Planned Behavior, and will induce long-term change. Such functionality as individual feedback, push
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notifications, gamification, and progress monitoring can add motivation and engagement of users (Spring
et al. 2012). The process of behavior change usually develops gradually through internal motivation,
support by peers and relevance. Programs which support goal-setting (e.g. to drink 2 liter of water per day
or to eat iron-containing food three times a week), remind and reward good habits with digital badges or
advice are likely to increase the adherence. Greater community-building can also be achieved through
peer forums and the sharing of messages which helps in further affirming the positive change.

A study conducted by Sawesi et al. (2016) showed that interventions based on multiple behavior change
techniques (BCTs) such as self-monitoring and educational support along with prompts proved to be
much more effective than purely information-delivering interventions. Thus, incorporation of behavior
change concepts in nutrition education apps would turn them into a lifestyle change tool rather than a
source of information. The knowledge of nutrition and nutrition practices alone does not magically result
into a healthier behaviour. To be able to carry the impact over time, the interventions should contain the
psychological, social, and environmental pressures causing the health choices. That is what digital
platforms can competently do by adding behavioral change models and user centric design principles.
When technology platforms contain behavior changes communication (BCC) strategies, its pathway of
impact can lead the users through phases of awareness, interest, action, and maintenance. As an example,
the behavior, according to the COM-B Model, is seen as the consequence of the interaction between the
capability, opportunity, and motivation of the reaction, which could be manipulated via digital content.
Personalized goal setting, frequent feedback, motivating quotes and community forums have been
incorporated in health apps which have demonstrated to increase compliance to health practices. The
implementation of gamification (the enumeration of reward systems, tasks, and their procedural
significance) has shown itself useful in enhancing the use of the app and the adherence to its rules (Sawesi
et al. 2016). In addition, an application with social support tools (e.g., discussion board, peer challenges,
chatbots) promotes an experience of participation in communities, which is reported to enhance
commitment and adherence. The idea of smarter interventions that are adaptive can be achieved by
further personalizing the recommendations through answers, feedback, and behaviour in the course of
using technology. These are done using Al and machine learning technologies.

4. METHODOLOGY

This paper used the mixed-method research design which mainly entailed quantitative and qualitative
data collection methods. The target population was on women (18-45 years) of a semi-urban community;
and the sample consisted of two hundred participants including 80 pregnant women. The purposive
sampling approach was used to identify participants working together with the local health centers. By a
consultation on nutrition experts, obstetricians, dieticians, and public health professionals developed a
mobile nutrition education application with modules on balanced diets, micronutrients need, locally
based food recipes, and weekly nutrition tidbits. A baseline test of nutritional knowledge was conducted
and then data on individuals were collected over 3 months of using the app on a daily basis to graduate.
Post-graduation assessments were done to check the difference between their nutritional knowledge, diet
and health indicators like hemoglobin levels. Further, to acquire knowledge on user experience, usability
and perceived impact, focus group discussions and interviews were carried out. The SPSS was used to
analyze the quantitative data and the qualitative data were coded in a thematic way.

5. RESULTS AND DISCUSSION

The utilization of the nutrition education application provided significant results both in the level of
knowledge and change of behavior by the study participants. The average score of nutritional knowledge
of pregnant women at baseline score was 10.2 in a scale of O to 20, whereas women of childbearing age
were averagely 9.5. These scores went up tremendously after three months of using the mobile application
at 16.8 and 15.1 respectively. This marked an improvement above 60 percent in both groups, and the
statistical analysis proved beyond doubt that the increment was very considerable (p < 0.01). The results
reveal how the digital platform contributes to a better grasp of the main fundamental knowledge in the
realm of nutrition, i.e., the relevance of iron, folic acid, hydration, and balanced meal (Brown et al. 2020).
There is also improvement in dietary behavior; beyond the knowledge gained. In the final part of the
intervention, the percentage of those who reported intake of at least one fruit per day increased to 71
percent against 34 percent at the time of initiation. On the same note, iron rich food consumption of at
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least three times or more per week rose by 41% to 76 percent and adherence to intake of iron and folic
acids supplement rose by 29 percent to 68 percent as well. There was also a positive change in the
incidence of poor health behaviors like missing out meals, where it dropped to 21% as opposed to 48%.
The obtained findings provide an indication that the educational material of the application coupled
with dietary reminders and goal creation mechanisms helped to promote a healthier eating behavior (Lassi
et al. 2017).

Table 2: Change in Key Nutritional Behaviors

Behavior Baseline (%) After 3 Months (%) Change (%)
Daily Fruit Intake (> 1 serving) 34% 71% +37%
Iron-Rich Foods > 3 times/week 41% 76% +35%
Daily Supplement Compliance (Iron/Folic) | 29% 68% +39%
Skipping Meals > 2 times/week 48% 21% -27%

Qualitative insights from focus group discussions supported the quantitative data. Participants shared

their experience of the app as simple to navigate, appe
100%
80%
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40%
N I I I .
0%
Daily Fruit Intake (= 1 Iron-Rich Foods > 3 Daily Supplement Skipping Meals =2
-20% serving) times/week Compliance (lron/Folic) times/week
-40%
M Baseline (%) W After 3 Months (%) Change (%)
aling

and applicable in their daily endeavors. Here are some features that were particularly popular among
pregnant women: suggestions about what meals to make based on what is available locally, visual guides
that showed how much is a serving, and frequent reminders notifying one to take supplements and to
hydrate. Included among the above ways, some women mentioned the participation of family members,
including their spouses and mothers-in-law, in the use of the app, which contributed to the establishment
of a supportive setting in terms of behavior change (Salama and Esmail, 2018). But there are several
obstacles that were noted. There was low digital literacy in the older women and sometimes problems
with internet sources in distant places, which prevented the other users to participate fully. Also, despite
having the regional language as the content, some of the participants proposed even reducing the
complexity of the technical terms to enhance comprehension (Spring et al. 2012).

Compared to other similar mHealth interventions in other parts of the world, including the Kilkari
program in India or mNutrition in Africa, the results of this study follow the worldwide pattern of
mHealth-based tools beneficially affecting maternal health behaviors. The inclusion of such interactivity,
which involves quizzes, weekly check-ins, and individual dashboards, in this app was probably one of the
reasons as to why it became relatively more engaging and effective in terms of behavior outcomes
compared to the traditional aspects such as passive data reporting seen in apps based on traditional
principles. These findings imply that nutrition education can be a potential intervention to the
community with respect to reproductive and maternal health using the mobile-based platform. The
inclusion of health behavior theories, interactive design, and culturally adapted material resulted in the
intervention that was practical and effective (Feroz et al. 2017). This correlates with the need to utilize
technology as a means of breaking old guard inhibitors of health education: time restrictions, lack of
access to professionals, and illiteracy in particular in resource constrained fields.
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6. CONCLUSION

Based on the results of this study, it can be said that digital intervention in the form of nutrition education
application can be effectively used to enhance dietary knowledge and practices of women of child bearing
age and expectant women. The availability of both the technology and the personal material creates the
compatibility of more engagement and the ability to cross the traditional obstacles of health education.
The use of such tools in community health programs would be able to make a substantial contribution
to the development of maternal and child health. Nevertheless, there is still a need to maintain
sustainability, inclusiveness, and cultural responsiveness of app design and delivery.

In this study, the robust evidence was presented, which shows that mobile-based nutrition education tools
may contribute to health literacy and dietary behavior of women during reproductive and prenatal stages
significantly. The app has been effective as a practical health promotional tool since knowledge score and
compliance with supplement and positive food preferences improve in users. Also, the application was
safe and easy to use with the cultural suitability being scientifically and medically acceptable to even the
low literate or technologically involved women. Even though the use of technology-based health
intervention is not a substitute to the traditional healthcare, it is an excellent complement in addressing
people who have limited access. Such tools should be incorporated in maternal health strategies by
policymakers and community health programs. The next stage activity is assessment on long-term impact,
expansion of features (e.g. teleconsultation) and capacity building in integration with the local health
system to make it sustainable and scalable.
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