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Abstract: 

 

Over the years medical studies have tried to better understand the behaviour of human body. 

With the pervasiveness of smart phones and the advances of wireless body sensor networks 

(BSN), mobile health monitoring helps for better health monitoring and has attracted 

considerable amount of interest recently. The problem of maternal and infant mortality is one 

of the most challenging aspects around the world. Wherein abnormalities in physiological 

parameters is one of the major causes of maternal and fetal mortality and morbidity. The 

possibility of monitoring these physiological parameters continuously during the gestation 

period helps to solve the problem of maternal and infant mortality to a drastic level. Blood 

pressure, weight and blood glucose level are some of the physiological parameters that are 

considered  to cause serious problems in women during pregnancy if neglected at the 

beginning. A system is proposed in this paper to help women monitor their health during the 

gestation period to give them a safe motherhood. The proposed system helps the mother as 

well the fetus from facing complication during gestation by monitoring the BP,weight and 

glucose levels frequently with the help of body sensors, mobile and providing suitable 

suggestion with respect to diet and solutions to overcome any abnormalities in the monitored 

BP weight and glucose levels through  the mobile smart phone. This proposed system is 

expected to rule out any possibilities of complications with respect to abnormalities in 

physiological parameters in women during pregnancy by warning them in advance about the 

situation. 
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I. INTRODUCTION 

 

Complications of pregnancy are health problems that occur during pregnancy involving the 

mother's health, the baby's health, or both. Approximately 5,29,000 women die from 

pregnancy-complications  annually and almost all (99%) of these maternal deaths occur due 

to delayed medical attention. Causes of maternal mortality include postpartum haemorrhage, 

eclampsia, obstructed labour, changes in Blood pressure, High Blood glucose level, changes 

in weight and sepsis. Many developing nations lack adequate health care and pregnant 
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women have minimal access to skilled labour and emergency care. The highest maternal 

mortality rates are in Africa, with a lifetime risk of 1 in 16; the lowest rates are in Western 

nations (1:2800), with a global ratio of 400 maternal deaths per 100,000 live births. Maternal 

mortality in resource-poor nations has been attributed to the “3 delays”: delay in deciding to 

seek care, delay in reaching care in time, and delay in receiving adequate treatment. The first 

delay is on the part of the mother, family, or community not recognizing a life-threatening 

condition. Because most deaths occur during labour or in the first 24 hours postpartum, 

recognizing an emergency is not easy. Most births occur at home with unskilled attendants, 

and it takes skill to predict or prevent bad outcomes and medical knowledge to diagnose and 

immediately act on complications. By the time the lay midwife or family realizes there is a 

problem, it is too late. In developed nations the health care options for women during 

pregnancy are all not cost effective and immediate. 

The major causes of maternal and fetal mortality are the changes in the mothers blood 

pressure, weight and blood glucose levels. The changes in these physical parameters of the 

mother are dangerous to both mother and child. 

Blood Pressure: Blood pressure is the amount of force exerted by the blood against the walls 

of the arteries. A person's blood pressure is considered high when the readings are greater 

than 140 mm Hg systolic (the top number in the blood pressure reading) or 90 mm Hg 

diastolic (the bottom number). 

 

 High Blood Pressure: In general, high blood pressure, or hypertension, contributes to the 

development of coronary heart disease, stroke, heart failure and kidney disease. Although 

many pregnant women with high blood pressure have healthy babies without serious 

problems, high blood pressure can be dangerous for both the mother and the fetus. 

Women with pre-existing, or chronic, high blood pressure are more likely to have certain 

complications during pregnancy than those with normal blood pressure. However, some 

women develop high blood pressure while they are pregnant (often called gestational 

hypertension). The effects of high blood pressure range from mild to severe. High blood 

pressure can harm the mother's kidneys and other organs, and it can cause low birth 

weight and early delivery. In the most serious cases, the mother develops preeclampsia - 

or "toxemia of pregnancy"--which can threaten the lives of both the mother and the fetus. 

 

 Low Blood Pressure: Abnormally low blood pressure, also called hypotension, can cause 

problems as well.Low blood pressure during pregnancy has been associated with poor 

perinatal outcomes. The lower the baseline blood pressure during pregnancy, the higher 

is the incidence of very premature birth. 

 

 

Blood Glucose Level: Gestational diabetes is a condition characterized by high blood sugar 

(glucose) levels that is first recognized during pregnancy. The condition occurs in 

approximately 4% of all pregnancies. Almost all women have some degree of impaired 

glucose intolerance as a result of hormonal changes that occur during pregnancy. That means 

that their blood sugar may be higher than normal, but not high enough to have diabetes. 

During the later part of pregnancy (the third trimester), these hormonal changes place 

pregnant woman at risk for gestational diabetes. During pregnancy, increased levels of certain 

hormones made in the placenta (the organ that connects the baby by the umbilical cord to the 

uterus) help shift nutrients from the mother to the developing fetus. Other hormones are 

produced by the placenta to help prevent the mother from developing low blood sugar. They 

work by resisting the actions of insulin. Over the course of the pregnancy, these hormones 
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lead to progressive impaired glucose intolerance (higher blood sugar levels). To try to 

decrease blood sugar levels, the body makes more insulin to get glucose into cells to be used 

for energy. Usually the mother's pancreas is able to produce more insulin (about three times 

the normal amount) to overcome the effect of the pregnancy hormones on blood sugar levels. 

If, however, the pancreas cannot produce enough insulin to overcome the effect of the 

increased hormones during pregnancy, blood sugar levels will rise, resulting in gestational 

diabetes. Diabetes can affect the developing fetus throughout the pregnancy. In early 

pregnancy, a mother's diabetes can result in birth defects and an increased rate of miscarriage. 

Many of the birth defects that occur affect major organs such as the brain and heart. During 

the second and third trimester, a mother's diabetes can lead to over-nutrition and excess 

growth of the baby. Having a large baby increases risks during labor and delivery. For 

example, large babies often require caesarean deliveries and if he or she is delivered 

vaginally, they are at increased risk for trauma to their shoulder. In addition, when fetal over-

nutrition occurs and hyperinsulinemia results, the baby's blood sugar can drop very low after 

birth, since it won't be receiving the high blood sugar from the mother 

Weight: Both very low and overweight states are regarded as risk factors in pregnancy. Many 

maternity units use 45 kg as the lowest border of normal, below which the woman will be 

regarded as underweight. The upper border of normal is 80 kg for some units and 85 kg for 

others. 

 

 Obese: Recent studies suggest that the heavier a woman is before she becomes pregnant, 

the greater her risk of a range of pregnancy complications, including preeclampsia and 

preterm delivery. An overweight mother is four times more likely to develop gestational 

diabetes. This can lead to extremely large infants who are more likely to have birth 

injuries or require Caesarean delivery. Obese mothers are twice as likely to have high 

blood pressure related to pregnancy. This can increase the chance of blood clots, stroke 

and premature birth. When delivering a baby naturally, my medical partners and I like to 

say, "It's all about the push."  Women, who are carrying extra weight, especially in the 

midsection, have less muscle tone and thus less strength with which to push their babies 

out. In addition, the extra fat deposits within the birth canal make it much more difficult 

for the baby to slip through. In addition, obese women who have a Caesarean have a 

higher risk of blood clots, bleeding and infections after surgery.   

 

 Under weight: this problem is mostly a result of eating disorders such as anorexia 

nervosa and bulimia. These conditions mostly affect young women from the affluent 

social classes, and in themselves make it difficult for these young women to conceive, 

but some do.Another group of underweight women are those who are chronically 

abusing drugs. These are likely to be underweight simply as a result of under-

nourishment. Food becomes a minor priority in their lives. In some poorer countries in 

the developing world, underweight may be a direct result of poverty and consequently 

poor nutrition.Underweight women are likely to cope poorly with pregnancy. The 

primary causes of their underweight are likely to become more complicated and could 

worsen. As far as the baby is concerned, there is increased possibility of restricted fetal 

growth and birth of an underweight baby, whatever the gestation at delivery. These 

underweight babies are at risk of several early life complications (such ashypothermia, 

low blood-sugar, feeding difficulties and viral infections).The risk of losing the baby in 

the perinatal period is also significantly increased. 

 

M-Health: With the pervasiveness of smart phones and the advance of wireless body sensor 

networks (BSNs), mobile Healthcare (m-Healthcare), which extends the operation of 

http://www.womenshealth.gov/glossary/#preeclampsia
http://www.womenshealth.gov/glossary/#preterm_birth
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Healthcare provider into a pervasive environment for better health monitoring, has attracted 

considerable interest recently. In our aging society, mobile Healthcare (m-Healthcare) system 

has been envisioned as an important application of pervasive computing to improve health 

care quality and save lives, where miniaturized wearable and implantable body sensor nodes 

and smart phones are utilized to provide remote healthcare monitoring to people who have 

chronic medical conditions such as diabetes and heart disease. Specifically, in an m-

Healthcare system, medical users are no longer needed to be monitored within home or 

hospital environments. Instead, after being equipped with smart phone and wireless body 

sensor network (BSN) formed by body sensor nodes, medical users can walk outside and 

receive the high-quality healthcare monitoring from medical professionals anytime and 

anywhere.The same M-Health care system can be used to save pregnant women from 

complications during pregnancy. 

 

 

 

 

II. Existing System for Pregnant Women health monitoring: 

 

With the existing system the patients or the women need to meet the doctor every time there 

is an abnormality in the physical parameters. This system is not efficient because the patient 

is at the peak of the complication when fixing the appointment with the doctor. The existing 

system doesn’t provide timely monitoring of the abnormalities in the patient.With the 

existing system there is no frequent monitoring of the abnormalities. There is no timely 

readings of abnormalities and no frequent diet recommendations. The existing system doesn’t 

advice regarding the solution for the abnormalities. Advice from doctor only after 

appointment and delayed medical supervision may lead to maternal and fetal mortality. 

 

III. Proposed System for Pregnant Women health monitoring: 

 

The proposed M-Health monitoring system has a set of sensors sensing the physical 

parameters like blood pressure, blood glucose levels and weight of the pregnant women 

(user) frequently and reporting the abnormalities through the smart phone, by transmitting the 

sensed data to the smart phone through Bluetooth. The smart phone has the application 

installed in it to analyse the sensed data and report the same when abnormalities are found. 

When the abnormalities extend the maximum normal level and pose a possible threat to the 

heath of the mother and fetus in the near future the smart phone alerts the user and also 

communicates with the obstetrics expert regarding the threat. This M-Health monitoring 

system is considered to be an expert system which not only monitors the physical parameters 

but also reports the same and provides suitable measures to normalize the abnormalities in the 

parameters. The proposed M-Health monitoring system safeguards not only the health of 

mother but also the fetus and hence reduces the rate of maternal and fetal mortality to a great 

extent. Thus this system helps a woman to gain her motherhood in her best health situation 

and have a healthy baby. 

The sensors to measure the physical parameters are used specifically with respect to those 

parameters: 

 

 Blood pressure: the device takes advantage of a method called pulse wave velocity, 

which allows blood pressure to be calculated by measuring the pulse at two points along 

an artery. Once the blood pressure information is gathered, the data can be transmitted 
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via radio signals or wireless Internet. The device runs on a tiny battery, about the same 

size as the ones that power watches. 

 

 Blood Glucose Level: The sensor has three main parts: layers of nanosheets resembling 

tiny rose petals made of a material called graphene, which is a single-atom-thick film of 

carbon; platinum nanoparticles; and the enzyme glucose oxidase. Each petal contains a 

few layers of stacked graphene. The edges of the petals have dangling, incomplete 

chemical bonds, defects where platinum nanoparticles can attach. Electrodes are formed 

by combining the nanosheet petals and platinum nanoparticles. Then the glucose oxidase 

attaches to the platinum nanoparticles. The enzyme converts glucose to peroxide, which 

generates a signal on the electrode. 
 

 

 Weight: Pressure sensors are the sensors which calculate weight based on the pressure 

exerted on them when any object or person stands on it. 

 

Mobile devices: any mobile device that has an Bluetooth option and can support C# 

application can be used for this proposed system. The mobile device receives the data 

through Bluetooth from the sensors and then analyses them by comparing them with the 

standard readings for that particular month of pregnancy. When there are differences in the 

sensed readings the mobile reports the same to the user along with a few measures to 

counterpart the abnormal readings. When there a very large difference the mobile alerts the 

user and also sends an alert SMS to the obstertrics expert, reporting the abnormalities. 
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Fig 1: Proposed System for Pregnant Women health monitoring 
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Fig2: System Design for Pregnant Women health monitoring
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IV. Advantages of  Pregnant Women Health Monitoring System 

The proposed system frequently monitors the BP, BGL and weight which are the major 

problems during pregnancy. Timely advice and diet information help to prevent/ control the 

complication during pregnancy is given by this system. Continuous sensing and monitoring, 

timely help and emergency services help women to have safe child birth. This system reduces 

maternal and fetal mortality to a great extent. Immediate medical supervision from 

obstetrician is possible with the proposed system. 

 

 

V. CONCLUSION 

 

A Mobile Health Monitoring system is one which helps a woman achieve her motherhood 

without complications and delayed supervision/care. This system thus reduces maternal fetal 

mortality o great extents. Since this system provides frequent monitoring of health of women 

during pregnancy it protects women from delay in identifying the emergency, delay in getting 

the emergency care and delay in getting skilled labor. 
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