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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Problem 

Maternal Mortality (MM) and Neonatal Mortality (NM) are worldwide health challenges. However, 

empirical evidence reveals that the challenge is more prevalent in developing countries (Bhutta & 

Black, 2013; Tobergte & Curtis, 2013). All around the world, several projects and programmes 

have been implemented to address this challenge. Notable ones include millennium development 

goals (MDGs) and the current sustainable development goals (SDGs). Among other targets, MDGs 

emphasized improving Maternal, Neonatal, and Child Health (MNCH). In particular, MDGs 

intended to reduce the child mortality rate (NMR) by two-thirds (MDG 4) and maternal mortality 

ratio (MMR) by three-quarters (MDG 5) by 2015 (United Nations [UN], 2015). Its successor SDGs 

also calls for healthy lives and promoting well-being at all ages through SDGs 3 (UN, 2016). 

Subsequently, to improve services and mitigate the challenge, most developing countries have set 

MNCH care as priority agenda in the health sector (Bliss & Streifel, 2015).  

Like other developing countries, Tanzania has high maternal and neonatal mortality rates and is 

striving to address the challenge (Bwana et al., 2019). The government of Tanzania, with local and 

international non-governmental organizations (NGOs), development partners and other 

stakeholders, work tirelessly to make MNCH services available and accessible to all (Ministry of 

Health, Community Development, Gender, Elderly and Children [MOHCDGEC], 2016). At the 

national level, strategies such as a national road map strategic plan to accelerate the reduction of 

maternal, neonatal and child health in Tanzania (One Plan I) were implemented from 2008 to 2015. 

The strategy is geared toward accelerating the reduction of maternal, newborn and childhood 

morbidity and mortality, in line with MDGs 4 and 5 by 2015. This strategy focused on reducing 

maternal, neonatal and child deaths (Ministry of Health and Social Welfare [MoHSW], 2008).  

The follower strategy the national roadmap strategic plan to improve reproductive, maternal, 

neonatal, child and adolescent health in Tanzania (One Plan II) was implemented from 2016 to 

2020. Building on the progress made under one plan I, the strategy focused on guiding the 

implementation of reproductive, maternal, neonatal, child and adolescent health (RMNCAH) 

interventions in the country. The latter strategy focused on reducing maternal, neonatal, child and 

adolescent morbidity and mortality by offering quality services (MOHCDGEC, 2016). These 

strategies were followed by other projects and interventions implemented at the country level, all 

having the prime objective of reducing mortality rates and improving MNCH services (Moran et 

al., 2016). 
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to pregnant women and children (Sheffel et al., 2019). Most developing countries lack standards 

and good quality measurement approaches to measure and report the quality of MNCH services 

(Adirim et al., 2017; Akachi & Kruk, 2017). Failure to measure and report on the MNCH quality 

leads to unestablished MNCH quality status, a situation that renders all efforts in quality 

improvement meaningless and makes it challenging to link quality improvement efforts to 

improved MNCH outcomes (Dettrick et al., 2013). To improve MNCH quality and reduce maternal 

and child mortality, Tanzania and developing countries need quality measurement approaches that 

can effectively measure and report on MNCH quality (Kruk et al., 2016b). In addressing the 

challenge, this study intends to develop an integrated machine learning-based model for the quality 

measurement of MNCH services in Tanzania. 

In the current technological era, artificial intelligence (AI) technologies, especially machine 

learning and data mining, have increasingly been used in predicting healthcare outcomes (Wolff et 

al., 2019). Several studies have reported using machine learning (ML) not only in predicting 

healthcare cost, utilization and quality (Doupe et al., 2019), but also in predicting medical 

conditions and diseases related to maternity to avoid or mitigate the risks to both the mother and 

the expected newborn. Various conditions of pregnancy and childbirth such as predicting early 

severe maternal morbidity (Rotheram-borus et al., 2012), lifetime risks of maternal death 

(Degninou, 2016), early hypertensive disorders during pregnancy (Poon, 2009), risk of pre-

eclampsia (Neocleous, 2009) and gestational Mellitus in the first trimester of pregnancy based on 

biomarkers and some maternal features (Nanda et al., 2011) have been predicted using machine 

learning. Apart from medical conditions, machine learning has also been used in different MNCH 

scenarios, such as analyzing the reasons behind woman's preferences for MNCH services (Jawad 

et al., 2015). From this point of view, it is high time to deploy artificial intelligence technologies, 

especially machine learning, to develop an effective quality measurement approach that can 

measure the quality of MNCH services provided to pregnant women and children in Tanzania. 

1.2 Statement of the Problem  

Quality measurement is the process of using data to evaluate the performance of healthcare plans 

and outcomes of healthcare providers against recognized quality standards (Lazar et al., 2013; 

Morris & Bailey, 2014). Quality measurement is essential in the process of MNCH quality 

improvement not only because it tells whether the services provided have high quality enough to 

impact the health and survival of women and children but also tells what works and what does not 

to improve the quality of MNCH care (Adirim et al., 2017). Various tools and approaches have 

been developed and used for quality measurement in developing countries. Examples are Facility 

assessment tools such as service availability and readiness assessment (SARA) (WHO, 2014), 
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service provision assessment (SPA) (Krüger et al., 2017), service delivery indicator (SDI) (Martin 

& Pimhidzai, 2013) and needs assessment of emergency obstetric and newborn care have been used 

in assessing MNCH quality (Measure Evaluation, 2016). Also, approaches like demographic and 

health surveys (DHS) (Benova et al., 2018; Dettrick et al., 2016), quality evaluation frameworks 

(Bhattacharyya et al., 2015; Hulton et al., 2000), direct observation of clinical consultations, 

interview with service providers and exit interview with clients (Lefevre et al., 2018) and health 

surveys methods (Duysburgh et al., 2016; Tripathi et al., 2019) to mention a few have been 

commonly tailored to suit various MNCH quality measurement needs.  

However, the majority of the mentioned quality measurement approaches are not effective quality 

measurement. The approaches are manual and paper-based; hence require dedicated datasets and 

data collectors, the physical presence of quality measurement personnel at the health facility and 

physical means of quality reports dissemination to decision-making bodies. Given the financial and 

healthcare human resources constraints in developing countries, particularly Tanzania, the 

approaches impede routine MNCH quality measurement and reporting. This study aimed at 

automating the quality measurement process in MNCH. Specifically, the study intended to develop 

an integrated machine learning-based model that measures the quality of health services provided 

to pregnant women and children using health data collected from routine services provided at health 

facilities. The model is resource efficient and can work with other ICT-based systems available in 

the health sector. 

1.3 Rationale of the Study 

For the past two decades, tremendous efforts have been made to reduce mortality and morbidity 

among mothers and children under five years of life in developing countries (Bhutta & Black, 2013; 

Fotso & Tsui, 2015; Gülmezoglu et al., 2016; Souza et al., 2013). Despite the substantial mortality 

decline progress globally, the decline has been relatively low in developing countries; and Sub-

Saharan Africa remains the region with the highest under-five mortality rates (WHO, 2020). It is 

further observed that the stillbirths decline rate in developing countries is not high enough to meet 

the 2030 goal of the early newborn action plan of twelve per thousand live births (12/1000) (Saleem 

et al., 2018). Given this alarming situation, several interventions and programmes have been 

implemented to improve the provision and utilization of Maternal Neonatal and Child Health 

(MNCH) services (Austin et al., 2014; Lund et al., 2014). Information and Communication 

Technology (ICT) was one of the initiatives employed to improve the provision, utilization and 

access to MNCH services (Brunette et al., 2011; Ismaila & Le May, 2015; Simba & Mwangu, 2004) 

However, along with increased utilization, access and coverage of MNCH services, maternal and 

neonatal mortality remain high in most developing countries (Alkema et al., 2016; Fotso & Tsui, 
























































































































































































