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ABSTRACT

Infant mortality has been a major problem in developing nations particularly in the sub-Saharan
African. The problem has been linked to factors such as inadequate health facilities, lack of
financial capacity, and lack of access to appropriate medical care. Some of the common causes
of infant mortality in Nigeria include dehydration, infection, congenital malfunction, pneumonia,
measles, diarrhea, and malaria attributed to falling vaccination rates and increasing prevalence
of delayed or off-schedule administration of immunizations in sub-saharan African nations, this
has made many infants susceptible to the spread of eliminated vaccine preventable diseases.
There is therefore an urgent need to lessen challenges of noncompliance of infants immunization
uptakes and to reduce the child mortality in our societies among infants. This paper presents
the development on a Radio Frequent ldentification Tag-based System for supporting vaccine
immunization and uptake among nursing mothers. Recommendations were made for adoption,
diffusion, and uptake.
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1. INTRODUCTION

Child mortality rates are falling globally as a result of advances in vaccine production, but more
progress is still expected. The UNICEF, 2019 data showed that there has been a gradual
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decrease in the rate of child mortality between 1990s to date. The annual rate of reduction
among the under-five mortality rate has increased from 2.0 percent in 1990 to 3.8 percent in
2018 (UNICEF, 2019).

Many countries have shown considerable progress in tackling child mortality and have managed
to reduce under-five mortality rate by 40 percent or more over the past 20 years (UNICEF, 2019).
In contrast, little progress has been made in Nigeria and other sub-Saharan African countries.
Data from the Nigeria Demographic Health Survey (NDHS, 2018), showed that the under-five
mortality rate in Nigeria is 132 per 1,000 live-births, the painful implication of this is that 1in 8
Nigerian children never reach the age of 5 (UNICEF, 2019). World health organization (WHO,
2020) report on immunization revealed that most deaths among infants in developing countries
and in Nigeria are vaccine-preventable(Olusanya, 2005). These diseases are Diphtheria,
Haemophilus, influenza, serotype b infection, hepatitis B, measles, meningitis, mumps,
pertussis, poliomyelitis, rubella, tetanus, tuberculosis, and yellow fever. Nigeria has a precarious
problem of infant mortality complicated by vaccinating and ranked the world’s third-largest birth
rate within a culturally and socioeconomically diverse demography(McGavin et al., 2018).

Onamade (2018) revealed that failure other challenges failure to adopt the internationally
agreed standards or best practices relating to immunization and injection safety contributed
immensely to mortality rate in developing countries. Other reasons why nursing mothers miss
clinic and immunization appointments are many nursing mothers are pre-occupied with making
ends meet and sometimes forget the very important activity of vaccinating their infants against
deadly diseases, some are ignorance of it (Balogun et al., 2012).The need for identification has
become necessary for management infants and nursing mother due to outbreak of VPDs (Ruhil
et al., 2013).To be able to identified the specific vaccine taken and the time this vaccine were
taken by the child. RF Identification helps in providing a precise information about the infants
and the nursing mother to allow for necessary vaccines and medication to be provided in case
of any disease outbreak. Using RFID enables one to have knowledge about some relevant
information about the child for example date of birth, last vaccination taken by the child, how
was the vaccine and the drug were administered to the children and so on based on the
information in the database.

Therefore, it is imperative to decipher a technologically viable alternative that can serve as an
antidote to this needless and unwarranted deaths. This study examined how RFID based system
can be used to support vaccine immunization and uptake of nursing mother on regular
vaccination of infants against outbreak of diseases. This can be achieved by probing into various
factors; cultural, infrastructural and environmental variable that mitigate against vaccination of
infants, nursing mothers and health caregivers and how RFID can be integrated with the cellular
telephones and used to enhance health care delivery and services in various hospitals among
identified population.

We proposed the use of a real-time low-cost RFID based system using location-aware request-
response model to ensure compliance to vaccination schedules and adequate coverage of
mapped-out geographical location for effective and efficient uptake and distribution of vaccines
for infants. This is intended to improve vaccine uptake in pregnant women and children.
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The proposed RFID technology would be a small portable device given to mothers upon a visit
to health centers on health-related care. We will design in a multifunction mode with:
a) An in-built periodic alarm

b) Ability to send periodic SMS/alerts to the infant mothers’ through phone.

c) A sensor Tags which senses the activities in (a) and (b)

d) Readers that are dynamic and reside in the test location.

e) RFID Middleware: consisting an Electronic Patient Records System (EPRS) and Database
/SMS Server System.

f) Mobile Wireless Network with Voice capability.

This technology would help infant mothers captured and registered in the database and help
them to respond timely to routine immunization. Our approach will educate parents, (especially
mothers), about the importance of immunization and vaccination. This research would be
carried out from sampled population in kwara state, Nigeria in a bid to properly collect real-life
data and show the workability of the proof the concept.

1.1 Etiology Of Infant’s Mortality In Our Communities

Women are at risk for delivering a low birth weight baby, the same mothers whose children are
at risk for later child-hood morbidity(Brooks-Gunn et al., 1988).Some of the identified causes of
infants mortality are discussed below.

Congenital Disease

This account for almost a third of all infant deaths(McCormick & Wise, 1993).Therefore, reviews
show that congenital malformations account for an increased proportion of infant deaths in both
developed and developing countries. Infant mortality attribute-able to congenital anomalies is
higher in developing nations, whereas the proportion of infant deaths is greater in developed
countries (Rosano et al., 2000).

Prematurity

Prematurity is another causes of infant mortality related conditions which accounted for 37.5%
of all deaths, ranking far above the 17.4% for congenital anomalies and 12.9% for sudden infant
death syndrome(Dollfus et al., 1990).

Malaria

Study show that malaria associated with low birth weight in pregnancy is estimated to result in
100 000 infant deaths in Africa each year(Desai et al., 2007).Malaria is a threat to health, has
remained undeterred in developing countries (Nevill, 1990). It contributes to one out of every
10 infant deaths(DEFO, 1995). Malaria is an acute and chronic disease caused by intracellular
protozoa of the genus Plasmodium which are transmitted by the bite of female Anopheles
mosquitoes. Approximately 2.6 billion people are at risk worldwide resulting in at least 100
million clinical cases(Nevill, 1990).

Diarrheal

Diarrheal diseases are one of the leading causes of childhood morbidity and mortality in
developing countries. An estimated 1,000 million episodes occur each year in children under 5
years of age(Carlos & Saniel, 1990). However, comprehensive advances in living standards
remain a long term prospect in most developing countries due to scarcity of resources. Results
of many programmes aimed at reducing diarrheal diseases by provision of safe drinking water
and adequate sanitation have often been unsatisfactory(Gupta et al., 1998).
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Diarrhea accounted for the second biggest killer of children in Nigeria with estimation of about
16% of child's death every year. Precisely an estimated figure 151,700 children die in Nigeria
every year from diarrhea disease.

Pneumonia

Pneumonia constitutes a major proportion of the global burden of childhood mortality and
morbidity being responsible for about 20% of childhood deaths, majority of which occur in
developing nations. Yearly, almost half of the 1.9 million deaths due to acute respiratory tract
infections in children under 5 years of age occur in Africa(Zar & Madhi, 2006).

Measles

Study shows that measles is a highly communicable disease which has an effect on child
survival, particularly in developing countries(Clements et al., 1992). Measles incidence is
increasing among children aged over 2 years(Cutts et al., 1991). Thus in the age group O to 11
months, measles mortality was higher among secondary cases than index cases, and the
proportion of secondary cases was significantly higher for this age group than for older
children(Abugabah et al., 2020)

Comparism between White And Black Infants

When compare white infants mortality rate with black, study indicated that there was higher
proportion of nonwhite infants death related to infectious diseases. More so for black infants,
the mortality rate related to infectious diseases was found to be twice that of white infants(Jason
& Jarvis, 1987).Jason and Jarvis (1987)Study show that infectious diseases contributed to
12.5% of all infant deaths and to almost 400,000 years of potential life was lost due to infant
deaths(Jason & Jarvis, 1987). Therefore, infectious diseases contributed to 9% of deaths of low
birth weight infants and to more than 18% of all deaths in the post neonatal period(Jason &
Jarvis, 1987).

1.2 Prevention Of Infant’s Mortality

The prevention of preterm deliveries among disadvantaged populations remains elusive,
suggesting the need for different approaches to women's health needs(McCormick & Wise,
1993). However, an attempt to decrease post neonatal mortality received marked attention with
the recommendations for specific positioning to prevent sudden infant death syndrome and
heightened attention to increased immunization completion rates(McCormick & Wise,
1993).Some of the preventive measures were discussed below.

Vaccination

Some childhood diseases can be prevented by taken vaccine includes but limited to measles,
polio, diphtheria, tetanus, pertussis, pneumonia due to Haemophilius influenzae type B and
Streptococcus pneumoniae and diarrhea due to rotavirus, vaccines are available and can
protect children from illness and death. Asides using vaccine we are recommending the use of
RFID to alert the nursing mother on appropriate time to visit nearest health medical clinic to
access medication for their infant.

Immunization

Immunization remains the most effective methods for primary prevention and major
contribution to reduction in post-natal mortality and morbidity(McCormick & Wise, 1993).
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Early childhood Intervention Program

This serve as a service to support children who might not been able to survive the neo-natal
period and as an intervention to reduce factors associated with post-natal mortality(McCormick
& Wise, 1993)

Family Planning

Family planning has helped to reduce the number of unplanned pregnancies also leading to
decrease in low birth rate deliveries. Interventions that have been carried out includes decision
making skills, peer counselling, community media, health education and School
services(Brooks-Gunn et al., 1988) .

Access to Prenatal Care

It is one of most effective primary prevention for infant mortality as a pregnant woman would be
informed to learn the do’s and don’ts during pregnancy. Study show that inadequate prenatal
care is extensively a risk factor for infant mortality(Brooks-Gunn et al., 1988)
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1.3 Problem Statement

The inefficient management of infants, in need of medical assistance, and poor living condition
has been one of the major challenge for infant’s mortality rate in our society .Sub-Saharan Africa,
still have very high rates of under-five mortality rate and these children are more than 15 times
more likely to die before the age of five than children in developed regions(Vakili et al., 2015).
The leading causes of death in under-five children are mostly attributed to preterm birth
complications, pneumonia, birth asphyxia, diarrhea and malaria. Most deaths among children
aged one to five years are due to diseases that can be prevented, but that can also be easily
treated at home or in health facilities. Development Goal 4 (MDG 4) calls for reduction in the
under-five mortality rate by two-thirds between 1990 and 2015(Vakili et al., 2015).

Accurate and routine vaccination is a perennial problem in Nigeria. According to the study
conducted by McGavin et al. (2018) on the nature of immunization coverage among 5759
children within one year of age revealed that 25.5% of the children were fully vaccinated, 47.9%
were under or irregularly vaccinated, and 26.6% had not received any vaccinations. This problem
is exacerbated by myriad challenges of culture, illiteracy, unavailability of health care centers in
rural areas, and poverty(Bolu-Steve et al., 2020).

It is therefore unacceptable that very significant number of children still die before their fifth
birthday, mostly from preventable causes and treatable diseases, even though the knowledge
and technologies for life- saving interventions are available(Mesike & Mojekwu, 2012).This
research seek to construct RFID system that capable of alerting nursing mother on periodic time
to access immunization for their infant child. Although research has shown that non-compliance
with vaccination in most countries is caused by financial reasons (Harris Interactive, 2001), in
resource-poor environments such as Nigeria, a preliminary interrogation of nursing mothers on
non-compliance to vaccination regimen for infants revealed that lack of information, monitoring,
lack of knowledge of medications, confusion with medication and forgetfulness are major
factors responsible for non-compliance.

Oku et al. (2017) revealed myriads of problem affecting vaccination communication and
awareness in Nigeria, these included funding constraints, poor attitude of health workers and
vaccination teams, inadequate infrastructure and equipment and weak political will, and health
human resource factors. In an attempt to solve these problems, they proffered political-will and
organized communication committee to effect workable vaccination communication. However,
while these factors are admissible, their study failed to consider the use of emerging technology
to effect the inadequacy of communication problems in vaccination. Our project will fill up the
research gap in vaccination communication and find a means to reduce these inequities across
countries and saving more children's lives by ending preventable child deaths.

1.4 Research Questions
1. What are the major challenges responsible facing immunization uptake of infants
among nursing mothers in our communities?
2. What are the current methods and measures being used among public health workers
to ensure nursing mothers compliance?
3. What level of acceptance of technology tools and devices introduced to nursing
mothers?
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1.5 Aim

To develop a RFID based application that can be used to alert nursing mother on their
appointment time for vaccination of infant in our communities. The aim of this study was to
design and develop a reliable RFID system for effective management of immunization of infant’s
children by the nursing mother. This is to simplify a cumbersome and risk procedure currently in
operation in our health clinics.

1.6 Objectives
The objective of our research is to develop a prototype device that can serve as a prompt for
infant and maternal patients for vaccine and schedule visit compliance.

To achieve this aim, the following specific objectives will be pursued:
i Investigate the level of vaccination compliance in each of the six geo-political zones in
Nigeria.
ii. Develop a technological artifact using appropriate tool that can support immunization
and uptakes.
iii. Testthe developed artefact for relevance and efficiency at solving the problem.

1.7 Significance of the Study

i.  The significances of the research work are as follows:

ii.  Adoption of this study will contribute to the success of immunization coverage most
especially in rural areas where immunization is taken for granted;

iii.  This study will make contributions to the literature in the area of RFID as a device to
reduce immunization noncompliance if replicated in developing countries;

iv.  The future research of this study could be a guide for e-Health application by software
developers;

v. The findings from this study can be used by government and nongovernmental
organizations in health sectors to improve vaccination for decision making.

1.8 Research Limitation

The study focused only on factors responsible for infant’s mortality rate as a result of negligence
in compliance to immunization, measures being used to ensure vaccination compliance and
perceived usefulness of RFID to improve health delivery in some of our health clinics in Kwara
State. It would be unrealistic to state that all essential information had been accumulated during
the course of the study as information collected is limited to the only ones that we could
accessed and made available by the participants and community health institutions we visited
for the study therefore, randomly selected from primary and secondary health facilities in kwara
state would be considered and also those gathered from archive.

Research Design

The quantitative research approach were used to collect data taken cognizant of cultural,
amenities and environmental factors that exist as enabling factors to vaccination with the
support of RFID technology used for vaccination uptake. Then, a quantitative was used to
examine the effect of using RFID technology as a barometer to determine the level of
performances in compliance to immunization clinic appointments by the nursing mothers.
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To achieve the objective, a quantitative research method was employed in the research work
(Onamade, 2018).Quantitative approach was found suitable for the study under investigation
because the same group of respondents, who initially participated in the pre-test, were again
used for the post-test exercise.

1.9 Philosophical Assumption

The philosophy of any research focuses on the perception of the way facts about a phenomenon
ought to be accumulated, analyzed and adopted. Among some of the several paradigms within
the philosophy of science which include positivism, interpretivism, critical realism and other
philosophical assumptions, positivism was found adequate for this study, because ontologically
the essence of a reality is what makes things what is it, and that is human being. Second, at
empirical domain the study can be observed, measurable and can be seen. Third, positivist
studies, allows independency between the researcher and study and discourages human
intervention on the outcome results within the study and relies on quantitative research
instruments used to provide measurable results.

2. LITERATURE REVIEW

Some information’s on the sources of child deaths is crucial to guide human efforts to improve
child survival(Black et al., 2010).A child's risk of dying is highest in the neonatal period, the first
28 days of life(Vakili et al., 2015).Yaya et al. (2017) stressed on the menace of infant mortality
to public health system amongst families in Nigeria. McGavin et al. (2018) study on the nature
of immunization coverage among 5759 children within one year of age revealed that 25.5% of
the children were fully vaccinated, 47.9% were under or irregularly vaccinated, and 26.6% had
not received any vaccinations. Atkinson et al. (2016)the study revealed that the use of mobile
app was a well-received technological solution, but there was a divergent view on the
accessibility and application of the technology.

Studies such as Gatuha and Jiang (2015) proposed prototypes using mobile technologies and
an open source data collection frameworks to test the feasibility of improving the vaccination
data collection in Afghanistan and Kenya. Records has it that infants deaths prior to age of five
years worldwide occurs in Democratic Republic of Congo, India, Pakistan, China and
Nigeria(Bolu-Steve et al., 2020).When particularized to Nigeria infant mortality has been a major
issue associated to some factors such as funding, accessibility to good medical care and
inadequate health faculties in our communities and some of the major causes of infant
mortality rate are diarrhea, pneumonia, measles, congenital malfunction and malaria.

In 2008,findings indicated that 8795 million deaths in children under 5 years worldwide
infectious diseases caused 68% (5970 million), with the largest percentages due to pneumonia
(18%, 1-575 million, uncertainty range 1:046 million-1-874 million), diarrhoea (15%, 1-336
million, 0-822 million-2-004 million),and malaria (8%, 0-732 million, 0601 million-0-851
million). 41% (3575 million) of deaths occurred in neonates, and the most important single
causes were preterm birth complications (12%, 1:-033 million(Black et al., 2010).Black et al.
(2010) child mortality can be lessen by two-thirds, only if the high numbers of deaths are
addressed by maternal, newborn, and child health interventions. According to (Olusanya, 2005)
about half of the 10.8 million child deaths in year 2000 worldwide occurred in India, Nigeria,
China, Pakistan, Democratic Republic of Congo, and Ethiopia although these countries were not
necessarily the worst by infant mortality rate ranking.
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Findings also revealed that age, education, and mothers’ monthly income working mothers’
cultural beliefs significantly predicted f infant mortality(Bolu-Steve et al., 2020).Culture is
another factor hindering the infant immunization in Sub-Sahara Africa as many individuals belief
in orthodox medication for the infant medication rather than seeking for modern medication for
the children. However, this vary from by geographical location, tribes, ethnicity, level of
education, gender, age, income, marital status to give better understanding on how this cultural
belief works. Inequity in health delivery system within and between one nations to another was
found to be the major hurdle against achieving the goal of vaccine. The rate of infant mortality
in Nigeria is not only high but also failed to improve relative to other countries(Bolu-Steve et al.,
2020; Oku et al., 2017).

Ramazani et al. (2022) the maternal mortality rate was estimated at 620 deaths per 100,000
live births, of which 46% of maternal deaths were related to a parturients’ delayed decision in
seeking healthcare on time (first delay) and adopted an epidemiological study that employs
retro-spective data to estimate the maternal mortality rate. One of the challenges facing the
nursing mother also include concerns regarding vaccine safety, challenges the understanding
of complex immunization schedules, logistical issues related to attending appointments and
beliefs that VPDs are rare and the fear of immune system overload have been documented and
erroneously believed by the nursing mothers(Atkinson et al., 2016).

World health organization (WHO, 2020) report on immunization revealed that most death among
infants in developing countries and in Nigeria are vaccine preventable technological
interventions the inability of government in addressing these issues to enable nursing mother
adherence to on-time vaccination of their children has been major issues confronting infants
mortality rate (Atkinson et al., 2016).

RFID is known to is a technology that not been fully deployed in the health sectors in alerting
the nursing mother for purpose of immunization of their infants (Abugabah et al., 2020). Many
countries have shown considerable progress in tackling child mortality, however, little progress
has been made by countries, especially in Nigeria and other sub-Saharan Africa countries, this
study will address how this technology can be used and deployed to the nursing mothers for
prompt immunization of their children.

3. RADIO FREQUENCY IDENTIFICATION (RFID)

Radio-frequency identification (RFID) technology can be used to track patients by generating a
unique ID and allows Patient information to be retrieved from the database using this ID (Omar
et al., 2016).Radio frequency identification (RFID) is technology for automatic identification that
allows the transmission of a unique serial number wirelessly(Uddin et al., 2009). A typical RFID
system includes transponders (tags) and interrogators (readers). The tags are attached to
nursing mother, and readers communicate with the tags in their transmission ranges via radio
signals(Xiao et al., 2007).RFID technology play a critical role in identifying articles and serving
the growing need to combat counterfeiting and fraud. Thus, the use of RFID tags may cause
privacy violation of people holding an RFID tag. Abugabah et al. (2020) RFID technology has the
ability to track and relates with individual patients and almost any of the medical devices, IT
equipment, deployed in health clinics all over the world. According to Abugabah et al. (2020)
who investigate the benefits and obstacles to implement RFID technology in the healthcare
sector and further highlighted the most possible methods or technologies that can adopted to
improve and overcome the limitations of implementation of RFID.
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The concern and demerit of using RFID is the information leakage of a tag, traceability of the
person and impersonation of a tag. One of the major challenge is to find a way to protect the
leakage of information(Lee et al., 2005). As Information is collected and transmitted, security
issues will become vital for such a fully connected environment security issues became
inevitable to guide low-cost devices such as RFID tags to prevent tag cloning, and for data
authentication to prevent transmission of data forgery(O'Neill & Robshaw, 2010). Scharfeld
(2001) RFID systems provide an automatic means to inexpensively, accurately, and flexibly
capture information. In combination with the Internet, which allows immediate accessibility and
delivery of information, passive RFID systems will allow for increased productivities and
efficiencies in every segment of the global supply chain.

Therefore its widespread adoption depends on its improvements in terms of performance range,
speed, integrity, and compatibility particularly, reduction in cost of purchasing power. RFID
technology is better than barcode in many ways, and may totally replace barcode in the future
if certain technologies can be achieved such as low cost and protection of personal privacy(Xiao
et al., 2007).

Configuration Of RFID System

RFID consists of three basic component such as transponder (tag), interrogator (reader) and
antenna. In a typical communication sequence, RFID system performs a number of
functionalities between reader and tag. RFID reader emits a continuous RF carrier sine wave.
When a tag enters the RF field of the reader, the tag receives energy from the field. Further,
when receiving sufficient energy, it begins to modulate the carrier signal to the data storage on
the tag.

The modulating carrier signal is resonated from the tag to the reader. The reader detects the
modulating signal from the tag, and decodes signal in order to retrieve the data from the tag.
However, the information relays to the host computer where more data will be stored and finally
will be displayed to the user. RFID is basically based on wireless communication making use of
radio waves, which is a part of the electromagnetic spectrum.

Antenna \ntenna

R

Tag Reader

Host Computer

Application APl :
Software

Fig.2 Block diagram of Configuration of RFID System.
Adapted from (Uddin et al., 2009)
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Research Considerations

Confidentiality
Confidentiality of the participants was not compromised at any stage of data gathering for the
study so that the data collected would be valid, reliable and have integrity.

Informed consent and Concept form

In order to carry out the study, formal permission was requested and granted by the selected
community health institutions used for the field work, before the participants fills the
guestionnaires, they are first given concept form to filled and signed before completing the form

Methods of Operation of the RFID Technology

We implement a smart RFID for management, monitoring and alerting nursing mother based on
the information provided in the database system. The system intends to create unique
identification numbers with tags for each nursing mothers which will identify her in the health
information system. The ID will link her information to records of the infant’s vital, will be signed
and saved in a database for further analysis and historical consultation for immunization
updates. The system will also provide real-time patient monitoring of vital signs during their stay
in an emergency and critical care unit in a clinic. It also alerts health workers if any abnormality
is detected during the stay in the clinic. The RFID can provide a cost-effective means of
increasing reliability, privacy and security in the management of healthcare records.

Database design

A database (dB) is a collection of logically related data, which have organized in such a way that
fulfills organizational requirements. We use a freely available relational database
management system (RDBMS). The infants ID, Temperature, Date and Time are recorded and
later on we can use this ID to retrieve all the above data of the patient. This will make tracking
of the patient much easier to illustrate. To add a new patient to the system, first, we need to log
in as admin or a username that has access to make new account, and an option will appear
under his/her name, it called “add new patient”. This study combines both action research and
designh science methods. The action research paradigm involve the clients or the target
population in finding solutions to the problem, the design science method would use the data
collected in order to prototype and coming up with the artefacts intended to solve the problem
of infant and maternal vaccine uptake.

Quantitative data would be collected using questionnaire from a sampled population of the
target health clinics in the each of community. The data would be analyzed using SPSS, the
analyzed data would be better visualized by using a conventional and well known model used
for patient compliance known as the self- regulation model (SRM). SRM is a common-sense
model widely used theoretical framework that shed light on the processes by which patients
become aware of a health challenge, navigate affective responses to counter the effect,
formulate perceptions on how to deal with the disease and potential treatment, create action
plans for addressing the diseases, and integrate continuous feedback on the desired action
plan efficacy and the eventual threat-progression. The philosophical basis of this study is firmly
rooted in Information Systems design and evaluation; therefore, critical realist research
philosophy would be applied to uncover the nitty-gritty of the artefact to be designed and it
perceived acceptance and effectiveness.
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4. CONTRIBUTION TO KNOWLEDGE

Several ways have been used and adopted by the health sector in Nigeria to make the nursing
mothers adherence to appointment time for immunization of their child for instance, creating
awareness using town-Cryer, involving health workers to visit various houses, running radio
jingle messages, sending text messages and putting calls to nursing mothers to remind them of
their clinic and or immunization appointments. All these interventions are not without burdens
because they are not basically targeted at rural dwellers and for the busy life style of most urban
dwellers(Onamade, 2018). Many rural areas in Nigeria do not have GSM network coverage and
are predominantly illiterates who are having challenges with reading and replying text messages
with understanding, who sometimes perceive text messages as scams. This work contributes
towards identifying some of the challenges confronting nursing mothers for noncompliance with
immunization appointment time. The design and construction of a low-cost RFID that can be
used to improve on keeping to appointment date and time for immunization of infants by the
nursing mothers and how low-cost RFID technology as a device can be used for reminding the
nursing mothers the appointment date and time.

Ethical considerations for the study
All the stages of the research work will be made to comply with ethical considerations as found
in its research ethics policy of institutional review board (IRB).

5. CONCLUDING REMARKS

Although a number of intervention systems have been developed using software artefacts, the
challenges with such systems is the fact that they are unable to effectively alert in real time.
Additional efforts is required to complement these developments using hardware artefacts. Our
research sought to investigate Low-Cost Radio Frequency Identification (RFID) Based System for
Supporting Vaccine Immunization and Uptake, and we would be applying engineering value
analysis (VA) process using an existing product to construct and fabricates an RFID System that
can be used to alert the nursing mothers the appropriate time to access health clinic for
immunization and medication for their infant child in a bid to reduce infant’s mortality rates in
our societies. However, the study is in the conception stage, and research is still ongoing to
further develop the idea to a logical conclusion.
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