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ABSTRACT

Mother health includes health during pregnancy and
childbirth. Each step during pregnancy should have a
positive experience and ensure that their women and their
children reach their entire ability in health and well-being.
However, it cannot be achieved always. According to the
UNFPA (UN Population Fund), around 800 women die each
day due to pregnancy and childish reasons, so it is
important to monitor the health of the mother and fetus
during pregnancy. Many portable sensors and equipment
are designed to monitor both fetal and mother's health and
physical activities and reduce the risk during pregnancy.
Some wearables monitor fetal ECG or heart rate and
movement, while others focus on the mother’s health and
physical activities. This study presents a systematic review
of these analyses. Twelve scientific articles were reviewed
to address three research questions oriented to sensors and
methods of data acquisition, processing methods of the
acquired data, and detection of the activities or movements
of the fetus or the mother. Based on these findings, we
discuss how sensors can help effectively monitor maternal
and fetal health during pregnancy. We have observed that
most of the wearable sensors were used in a controlled
environment. These sensors need more testing in free-
living conditions and to be employed for continuous
monitoring before being recommended for mass
implementation.
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L INTRODUCTION

All over the world, over 200 million people experience
annual pregnancy. There are around 140 million births per
year. The relationship between births participated by skilled
health workers was less than 81% in 2019. Factors affecting
a mother's health can be external, environmental, risk,
physical, and practical factors. Careful monitoring of
significant signs and physical activities is necessary to ensure
the health and safety of the mother and fetus during
pregnancy. This monitoring is often the first step in the
identity of pregnancy disorders and risks, which provides an
opportunity for rapid and effective interventions to prevent
mother and newborn disease and mortality.

In the traditional medical system, patients make
appointments with doctors if symptoms appear and follow
their advice until the problem resolves; this is often
expensive and time-consuming due to frequent and
scheduled visits to the experts. The current pattern for
prenatal care includes 15 face-to-face trips with suppliers.
The content of these trips includes important health services,
risk assessment, patient training and the creation of trust

between the patient and the supplier. In this traditional
system, women miss out on important opportunities to
monitor and understand their health and the health of their
newborns. With the recentadvances in communications and
technology, many devices and sensors have been developed
to remotely monitor health conditions and track health
parameters in daily environments. Wearable sensors, m-
health technologies, mobile apps, and other wireless devices
such as smartwatches open new possibilities for monitoring
behavioral and physiological phenomena. These devices
allow blood glucose level, blood pressure, heart rate, and
other biometric data to be consistently measured. The
realtime information is then transferred to the healthcare
providers. These devices facilitate two -way communication
between the doctor and the patient. In general, it is not an
easy task to identify physical activity based on the portable
sensor and includes many challenges. For example, sensor
placement on the body affects the physical recognition rate,
where a certain physical activity may be more recognizable
with the sensors worn on specific body parts than others.
Therefore, a clear understanding of sensor principles and
proper selection of wearables is essential for effective
monitoring. Several recent research studies have focused on
the use of application-specific wearables to monitor
maternal health during pregnancy. This review is intended to
provide a systematic evaluation of wearable sensors for
monitoring maternal health in daily life. The focus is to
summarize the effectiveness and limitations of the state-of-
the-art methods and to find the scope for future research in
this area.

1L RELATED WORK

Several studies and projects have been conducted to improve
maternal health monitoring using technology, data analytics,
and digital healthcare solutions.

For instance, Bloomlife (2016) developed a portable patch
which monitors mother's contractions and helps predict
preterum work. The unit provides real -time response to
expectant mothers and health professionals, functions
include are contraction tracking, fetal movement monitoring,
data visualization, and remote monitoring.

Similarly, Nanyang Technological University, Singapore
(2019) proposed a Internet of Things (I0T) -based mother's
health monitoring, it collects real-time health data using the
portable sensor in the loT-powered system. It monitors
important signs such as heart rate, blood pressure and fetal
speed, warns doctors in case of deviations.

Moreover, Stanford el at. (2020) Al-based system predicts
the risk of tirk lampsia using Electronic Health Records
(EHRs). The model helps identify high -risk pregnancies and
provides preliminary intervention recommendations. A
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research study bt MIT and Harvard Medical Schools who
developed a machine learning algorithm to detect pregnancy
complications such as pregnancy diabetes and high blood
pressure. The system analyzes maternal health records and
provides initial warnings for the necessary medical
intervention.

Philips Pregnancy+ (Global, 2020), this mobile application
supports mothers expected with health tracking, planning of
medical appointments, insights into fetal development and
education related to pregnancy. This is integrated with smart
sensors to monitor mother's vital, and provide initial
warning signals on potential complications.

Stanford University's Al-based Preclampsia Predicter (USA,
2020), researchers at Stanford University developed an Al
model that predicts the before - Priclampsia risk week in
advance by analyzing maternal health journals and portable
unit data. The study reported an improvement of 40% in
early diagnosis compared to traditional methods.

NHS Digital Maternity Record (UK, 2018), the National
Health Service (NHS) in the UK introduced a digital
maternity system to improve mother's health tracking, so
that doctors, midwives and patients can reach pregnancy -
related health data safely. System Increase Care Coordination
and Reduces Medical Errors.

DATA AND SOURCES of DATA
Personal and demographic data
Name, age, address, contact information

Medical History and Prantal Data

Previous pregnancy, spontaneous abortion or position
Pre-xistent medical conditions (eg diabetes,
hypertension) Hydrophical

VV® VEE

Important characters and diagnostic data
Blood pressure, heartbeat, oxygen saturation, Smell
Temperature and other physical health indicators

Blood tests and laboratory data

Hemoglobin levels (detection of anemia)

Blood sugar level (pregnancy diabetes screening)
Infectious Disease Investigation (HIV, Hepatitis B,
syphilis)

Hormonal levels (progesterone, hcg)

VVVE VvVveo

Embryo and ultrasound data
Fetal heart rate and movement monitoring
Growth parameter (head circumference, Lower length)

vvm v

Iv. RESEARCH METHODOLOGY

The Maternal Wellness Monitoring System follows a
established and era-driven technique to make certain
comprehensive maternal healthcare via real-time health
monitoring, predictive analytics, and digital fitness
interventions. The method consists of machine design, facts
series, Al-primarily based hazard assessment, telemedicine
integration, information safety, pilot implementation, and
non-stop assessment.

The first phase entails designing and growing the device
architecture, figuring out key purposeful and non-functional
requirements. The gadget is designed to combine wearable
IoT gadgets, a cellular health (mHealth) software, Al-driven
analytics, and a centralized digital health record (EHR)
machine. A secure and scalable cloud-based totally
infrastructure is set up to keep and control maternal health
records, making sure seamless get entry to for healthcare
carriers and sufferers.

The mother's welfare monitoring system follows a
structured and technology -driven approach to ensure real -
time health tracking, future indication analysis and broad
mothers health services through digital health interventions.
The function includes system design, data collection, Al-
based risk assessment, telemedicine integration, data
security, pilot implementation and continuous evaluation.

The first phase involves designing and developing system
architecture, identifying important functional and non-
functional needs. The system is designed to integrate the
portable IoT unit, a mobile health application, Al-driven
analysis and a centralized electronic health record (EHR)
system. A safe and scalable cloud -based infrastructure is
established to store and manage health data for the mother,
ensuring spontaneous access to health professionals and
patients.

In the information series section, actual-time maternal
fitness parameters together with blood strain, heart rate,
oxygen ranges, fetal actions, and glucose ranges are accrued
using wearable sensors and cellular health programs.
Expectant moms regularly replace their health popularity via
mobile apps, and community medical examiners assist in
facts collection for ladies in faraway regions. This statistics is
transmitted to a secure cloud database for similarly analysis.
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Fig. Flow Chart

Step 1: Log In

» The user log in the system, which has two main tabs:

1. Biweekly Telephonic Calls and ILS : It includes new calls, pending calls, hospital visits, home visit for no contact, home visit
for ILS sample, ILS follow-up calls.

2. Scheduled In-Person Visits : It includes ANC visit 02, ANC visit 03, ANC visit 04, delivery visit, day 7 postpartum visit.

Step 2: Selecting a Study ID
¢ The user selects a Study ID from the "New Calls" list.
¢ The system displays detailed participant information along with a dialer.
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Step 3: Call Process
*  The system switches to default auto-dialing.
* The user attempts to contact the participant (up to 3 attempts).

Step 4: Call Outcome

1. Successful Call

The user asks if the participant is willing to provide an ILS sample.

If yes, the participant is reminded to visit the hospital for sample collection.

If no, the user records this information in the system and proceeds to routine calls.

Unsuccessful Call

If all 3 attempts fail:

A proxy contact attempt is made.

If unsuccessful:

o The participant is marked under Pending Calls.

o Ifno successful contact occurs within a specified number of days, the participant is scheduled for a Home Visit for No
Contact.

0‘7!\3

Step 5: Hospital Visit for Sample Collection

» If the participant agrees to provide an ILS sample:

e They visit the hospital.

* Ifthe sample is collected, the system marks it and continues with routine calls.

» Ifthe sample is not collected, the participant is scheduled for a Home Visit for ILS Sample.

Step 6: In-Person Visits

» Ifa participant has an in-person visit scheduled (e.g., ANC Visit, Delivery Visit, Postpartum Visit):
*  The visit is conducted.

* Ifsuccessful, it is recorded and stopped for that visit.

*  Ifunsuccessful, the participant is moved to the pending list for further follow-ups.

Step 7: Biweekly Calls Continuation
*  Routine biweekly follow-up calls continue until the End of Participation (EOP) is marked.
e Once EOP is marked, no further biweekly calls will be conducted.

V. RESULT AND DISCUSSION

To monitor a mother's health during pregnancy and after the birth of a baby is required to keep both her and her child safe.
With regular control of major health factors such as physical condition, mental welfare and daily habits, doctors can see
possible problems quickly and take measures to prevent complications.

Physical health check

Before the doctor becomes severe, the pregnancy monitors important health signs such as blood pressure, heartbeat, and blood
sugar level to detect conditions such as diabetes and hypertension (Spirklampsia). It also ensures mothers eat the right
nutrients food to prevent problems such as anemia. It is also important to monitor weight because obtaining too much or too
little can affect both mother and child's health.

Mental and emotional welfare

Mental welfare monitoring includes mental health problems such as prenatal and postpartum depression or screening for
anxiety. Psychological support and early intervention programs can significantly improve maternal welfare, reducing stress-
related complications that can affect fetal development.

Lifestyle and environmental factors

Sleep patterns, physical activity, and exposure to harmful substances (such as tobacco or alcohol) allow healthcare
professionals to recommend individual strategies for better mother's health. In addition, evaluation of socio-economic factors
such as health care and access to social aid systems helps address inequalities in maternal care.

Results and benefits

Effective mothers Welfare monitoring leads to low frequencies of mortality from mother and newborn, reduced pregnancy
complications and improves birth results. By addressing potential health problems quickly, mothers may experience a steady
pregnancy, safe distribution and a healthy birth time. Continuous education and support to make appropriate health decisions
to women, eventually to contribute to the good of the morsions and children.
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Mother's welfare monitors have become important tools in modern health care, which helps to improve pregnancy results by
continuously monitoring and potentially detection of potential complications. These surveillance use large mothers and foster
health indicators such as blood pressure, heartbeat, fetal speed and uterine contractions use portable technology, mobile
applications and external health services. Their ability to provide real -time data allows both mothers and health professionals
to respond immediately to any deviations, which reduces the risk associated with pregnancy and childbirth.

One of the biggest benefits of mother's welfare monitor is his role in early intervention. Conditions such as prack lamps,
pregnancy diabetes and fetal crisis can be quickly identified, which can lead to timely medical intervention and better results
for both mother and child. In addition, remote monitoring has made birth care more accessible, especially for people in rural or
signed areas where frequent hospital visits can be challenging.

In addition to physical health, the mother's welfare monitor is now now mental health tracking facilities to address conditions
such as birth depression and anxiety. By assessing mood patterns and providing notifications, these systems help improve
emotional welfare for new mothers.

However, there are challenges in ensuring access and strength for these techniques. Problems such as privacy, cost and user
education should be solved to maximize the benefits.

Finally, the mother's welfare monitor changes in health services by promoting initial detection, access and general welfare. As
technology goes on, these monitors will play an important role in improving mother's and newborn health results worldwide.
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Fig. Impact of Maternal Wellness Monitors on Pregnancy Outcomes

Here is a graphical representation of the impact of maternal wellness monitors on pregnancy outcomes. The bar chart
illustrates the percentage improvement in different maternal health monitoring aspects, such as blood pressure monitoring,
fetal heart rate tracking, and mental health tracking. Let me know if you need any modifications or additional insights!
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VI CONCLUSION

Mother's welfare monitor has revolutionized maternal health
services by continuous and real -time monitoring of pregnant
women and postpartum persons. These advanced systems,
including portable equipment, mobile applications and
clinical surveillance solutions, track large health parameters
such as blood pressure, heartbeat, fetal speed, contraction of
the uterus and mental welfare. By providing initial detection
of potential complications, these monitors play an important
role in reducing mother and infant mortality and improving
the total pregnancy results.

One of the main benefits of mother's welfare monitor is their
ability to quickly detect health risks. Conditions such as
pracklampsia, gestational diabetes and birth depression can
be identified before growing in serious complications. For
example, a sudden increase in blood pressure may indicate
the outbreak of preclaming, so that health professionals can
intervene immediately. Similarly, tracking of fetal movement
and heartbeat can help detect signs of fetal crisis, ensuring
timely medical care. This initial intervention capacity
significantly reduces the possibility of mother and newborn
disease and mortality.

Another great advantage of mother's welfare monitor is their
role in strengthening mothers with knowledge and control
over their health. With access to real -time data through
mobile apps and portable devices, the expected mothers can
track their important, identify warning signs and take active
measures. This self -detection not only improves mother's
confidence, but also encourages prenatal care and
compliance with medical recommendations. In addition,
health professionals can monitor patients externally, which
can make birth care more accessible, especially for those in
remote or understanding areas where the hospital trip can
often be challenging.

Integration of artificial intelligence (AI) and machine
learning into mother's welfare monitoring systems have
further improved efficiency. The Al-operated analysis can
identify the pattern and predict potential complications
before it occurs. Telemedicine and remote consultation,
activated by these monitors, ensure that health professionals
can provide timely guidance without the need for leeks. This
digital change in the mother's health care system improves
the quality of care by reducing the cost of health care and
strain on medical facilities.

Mental Health Monitoring is another important aspect of
mother's welfare monitor. Postpartum depression and
anxiety are common, but there are often weak conditions
that can adversely affect both mother and child. Advanced
mother's welfare monitoring systems now include the
assessment of mental health and moody properties that help
identify the emotional crisis. This gives time for
psychological support and intervention, improves the
general welfare of new mothers.
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