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Abstract 

According to the World Health Organisation (WHO), certain adverse pregnancy outcomes such 

as preterm birth, low birth weight (LBW) and caesarean section (CS) present major public 

health problems due to their adverse effects on maternal and child health, (i.e. poor child 

feeding practices, increasing perinatal mortality, child morbidity and mortality).  

The aim of the current work is to assess the impact of sociodemographic factors, prenatal 

factors and adverse pregnancy outcomes on child feeding practices and child health.The 

current work createdanintegrated maternal and child healththeoretical framework aiming to 

improve maternal and child health. The newly-created framework isbased ona thorough 

understanding of the existing knowledge and gaps about the main current work aim through 

critically reviewing the literature, including the author’sprior publications (9 papers), as well as 

existing relevant frameworks. The significance of the newly-created framework arises from the 

author’s prior work, creating new meaning by combining and discussing the findings from the 

author’s published work with existing literature and comparing the findings between the 

studied settings (Sudan and the United Arab Emirates (UAE)), transforming the existing related 

frameworks forward, and addressing the socialdeterminants of health (SDH)that can help 

decision makers to prioritise actions for improving maternal and child health as well as the 

generalizability of the findings through the application of the newly-created framework in 

different settings. 

The newly-created theoretical framework identifies particular sociodemographic factors, (i.e. 

nationality, residence, parental education, socioeconomic status (SES), maternal age, obesity 
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and child gender); particular prenatal factors, (i.e. prenatal care, maternal illness, birth order, 

and breastfeeding education) as the main predictors of adverse pregnancy outcomes, child 

feeding practices, perinatal and child health.  

In conclusion, the current work addresses all these predictors and outcomesas well as their 

implications on public health and future research. Also, the current work provides 

recommendations for decision makers and researchers. Therefore, the current work 

significantly contributes to the knowledge by creatingan integrated maternal and child 

healththeoretical framework.Taking the wider scope of generalizability of the created 

framework into account, application of the current work findings will lead to improvements in 

maternal and child health in the studied settings and beyond settings. 
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Chapter 1  

Introduction 

According to the World Health Organisation (WHO), certain adverse pregnancy outcomes such 

as preterm birth, low birth weight (LBW) and caesarean section (CS)present major public health 

problems(1–3). Based on the WHO’srecent annual estimation, the numbers of preterm, LBW 

and CS are rising globally (4–6). The WHO defined  preterm birth as the birth of a baby of <37 

weeks’ gestation(7) and LBW as birth of a baby of  <2500 grams (8). Babies born with these 

public health problems are more vulnerable to poor feeding practices,morbidity and mortality 

(9–14).For example, delayed initiation of breastfeedingis associated with neonatal morbidity 

and mortality(15,16).  

The WHOreported that every year an estimated 15 million babies are born preterm and this 

global trend is rising (7). Of the estimated 14.84 million preterm births in 2014, the majority 

(81.1%) occurred in Asia and Sub-Saharan Africa(4). In Sudan, 170,600 babies are born preterm 

every year(17). Preterm birth complications are considered the leading cause of death among 

children under-five years of age, and in 2015, preterm births were responsible for 

approximately 1 million deaths globally (18).  In Sudan, preterm complications result in 13.6% 

of deaths among children under-five years (17). In Sudan, the preterm birth rates ranged from 

3.8% to 4.7% (19,20). In the United Arab Emirates (UAE), preterm birth rate was 6.3%(21) and it 

was similar to the rate reported in Saudi Arabia (6.5%) (4)butlower than Oman rate 

(9.7%)(22).In Arabian Gulf countries, including the UAE, due to allocation of budgets and 

investment in health systems a remarkable reduction in neonatal mortality, infant mortality and 
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under-five mortalityhasbeenachieved(23). Therefore, unlike Sudan, in the UAE due to more 

developed neonatal care, the available preterm birth data are about the management of 

specific preterm birth complications such as retinopathy of prematurity(24).The UAE rate of 

preterm birth (6.3%)(21), is lower than that of high income countries (HICs) such as the United 

Kingdom (UK)(7.8%) and the United State of America (USA) (10.2%) (25). 

In addition to preterm birth, another major public health problem is LBW which may result 

from preterm birth, intrauterine growth restriction (IUGR) or both(5). The WHO has estimated 

that more than 20 million LBW babies are born annually  and over 96% of those babies are 

borninlow income countries (LICs) (8,9). 

 In Sudan, the rate of LBW was 12.5%(26), and it  was 9.4% in the UAE(21). In Iran the 

neighbouring country of UAE, it was (9.4%)(27), similar to the UAE’s rate (21). However, the 

Sudan rate was higher than many countries including the UAE(9.4%), Iran (9.4%), and Ethiopia 

(10.4%)(21,26–28). On the other hand, both Sudan and the UAE rates of LBW are higher 

thanthe UK rate (6.8%)(29)and the USA rate (8.3%)(25). 

These LBW babies are more vulnerable to several health problems such as delayed initiation of 

breastfeeding, growth retardation, infectious diseases and developmental delays, and death 

during infancy and childhood(9,11). Furthermore, several long-term negative outcomes were 

reported associated with both preterm birth and LBW such as low educationachievement, low 

employment rate and an increased rate of receipt of social benefits in adulthood (30). In Sudan 

and the UAE, both preterm birth and LBW babies were associatedwith neonatal morbidity and 

mortality(13,26,31). In the current work, perinatal mortality was defined as death occurring 
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between 28 weeks of gestation (in uterus or outside) and 7 days post-partum(26) and neonatal 

mortality as death occurring within the first 28 days of baby’s life(14). The cut-off 28 weeks 

gestational was based on the WHO’s definition for international comparison(32).The current 

work focuses on both maternal and child health, especially early years healthand the maximum 

child age included in the nine papers was five years, (Paper 3)(33). 

Although the WHO considers that a CS rate of 10 to 15% is an optimal range, considering the 

necessity of the procedure of CS as a life-saving intervention for both the mother and 

foetuswhen used for medically indicated reasons(34), overuse of CS has been reported in many 

countries, including Sudan (17.8%) and the UAE (30.2%) (35,36).  Although, high rates of CS 

were reported in HICs, for example, the UK (26.2%) (37)and the USA (31.7%)(25), maternal and 

perinatal death were high following CS in low and middle income countries(LMICs),especially in 

Sub-Saharan Africa(38). Unfortunately, the WHO estimates every year 29.7 million deliveries 

occurred via CSglobally(6). Like any surgery, CS is associated with risk to the mother, the child, 

and future pregnancies (34). For example, CS is associated with suboptimal consequences 

related to both the mother and her infant’s health (39,40). Among those consequences 

reported includehaemorrhage, endometritis, urinary tract infection, infant respiratory 

complication, infant hypoglycaemia, and delayed initiation of breastfeeding (10,40,41).  

United Nations Children’s Fund (UNICEF)(42) considers the first 1000 days of a child’s life (9 

months of pregnancy plus the first 2 years of life) as a crucial period. In support ofthat, the 

WHO reported in 2015, 4.5 million (75%) of all under-five deaths occurred within the firstyear 

of life and the highest rate was in the African Region (55/1000 live births). This is over fivetimes 
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higherthan the European Region (10/1000 live births)(43). Monge,in 2017, Hanieh, et al.,in 

2015and Patel, et al.,in 2015reportedpoor breastfeeding practices such as delayinitiation of 

breastfeeding, non-exclusive breastfeeding (EBF) and bottle feeding were the main predictors 

of child morbidity(44–46). The main causes of under-five morbidity reported in previous 

studies, including Sudan, were gastroenteritis and respiratory tract infection (RTI)(33,45,47).  

In Sudan, a study conducted by Abdelgadir, et al.,in 1995 documentedchild’s health during the 

first five years of life is largely set by events occurring during prenatal, intranatal and post 

neonatal periods (48). Aiming to save children’s lives, the WHO encourages all mothers to 

initiate early breastfeeding (within 1 hour of birth), exclusively breastfeeding up to six months, 

avoid bottle feeding and continue breastfeeding for two years or more(49,50).The rate of early 

initiation of breastfeeding was 68.7% in Sudan (51) and 62.5% in the UAE (36). In both Sudan 

and the UAE, the rate of early initiation of breastfeeding is rated as ‘good’ according to the 

WHO indicators, (i.e. between 50% and 89%)(52). In the UK, although the National Health 

Service (NHS) reported that for the period 2013-2014 mentioned 74% of the babies initiated 

breastfeeding, the report did not specify the time of breastfeeding initiation,(i.e. within 1 hour 

of birth or more)(53).  In the USA, the rate of early initiation of breastfeeding was 65% in 2013 

(54). 

Early initiation of breastfeeding promotes EBF by enhancing bonding, increasing the likelihood 

of breastfeeding success and generally extending breastfeeding duration (49,52). Both early 

initiation of breastfeeding and EBF are key predictors of infant survival(55,56). 
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These important public health problems (preterm birth, LBW and CS) are interrelated(22,28,57–

60). Such interrelation was also found among the studied countries (Sudan and the UAE) 

(13,21).Therefore, logic follows that, studying all these public health problems together and not 

merely separatelycould propose interventions aiming to mitigate their negative impacts 

combined. For example, an intervention aims at tackling one of these public health issues, such 

aspreterm birth,may influence another of these public health issues, (e.g.LBW). Previous 

studies documented a strong association between adverse pregnancy outcomes and 

sociodemographic factors (12,61–63). Furthermore, many studiesascertained a significant 

association between sociodemographic factors and prenatal factors (62,64–68). For example, in 

Sudan, low coverage of prenatal care was associated with sociodemographic factors such as 

low parentaleducation and teenage pregnancy (67,68).Adverse pregnancy outcomes, 

breastfeeding practices, perinatal mortality and early years health are influenced by the social 

determinants of health (SDH) (69–71). The WHO defines SDH as the conditions in which people 

are born, grow, work, live, and age, and the wider set of forces and systems shaping the 

conditions of daily life(72). These forces and systems include but are not limited to economic 

policies and systems, development agendas, policies, political systems, cultural and societal 

norms and values(72). In the USA, the relationship between SDH, including individual 

socioeconomic factors, and community factors such as crime, poverty, housing conditions, 

racial disparities, and adverse perinatal outcomes such as  preterm birth, perinatal mortality 

and early years mortality were reported (69). To ensure better health outcomes, SDH including 

socioeconomic factors, health related behaviors, and the physical environment need to be well 

addressed as they contribute to people’s health outcomes  by 80%-90% compared to medical 



15 
 

care 10%-20% (73).In the UAE, medical and non-medical determinants of health were identified 

by healthcare providers and policy makers as key elements in developing culturally appropriate 

maternal and child health strategies(74). 

The current work investigated the published data from2009 up to dateregarding maternal and 

child health in Sudan, namely Khartoum and Kassala, and in the UAE (Abu 

Dhabi)(11,21,26,33,35,36,75–77).The included ninepublished papers upon which this current 

work is based are numbered as follows: Paper 1 (26), Paper 2 (35), Paper 3(33), Paper 4 (75), 

Paper 5 (76), Paper 6 (36), Paper 7 (77), Paper 8(11) and Paper 9 (21).These papers contributed 

to the improvements of maternal and child health, especially in Kassala. Kassala is characterised 

by food insecurity (78),unstable security (79), and children’s morbidity and mortality in such 

situations especially the under-fives are found to be high and damaging (80–85).For example, in 

Sudan, a recent nutritional assessment of under-five children showed the heavy burden of 

malnutrition on the health, wellbeing, and sustainable development of populations(86).In 

Sudan, 3.3 million children are acutely malnourished, with 522,000 children suffering from 

severe acute malnutrition and about 2.2 million children requiring treatment for moderate 

acute malnutrition(86).In Sudan, the burden of disease isaffected by many factors such as 

poverty, politics, armed conflict, and mismanagement of resources(87). It is worth mentioning, 

for many years Sudan has beensuffering from the consequences of conflict, and the separation 

of Sudan into North and South Sudan in 2011 was not the end of conflict(79). Currently, Sudan 

is passing through political and societal changeand it has been managed by 

transitional government since 2019(87). 
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The included nine papers have been published in peer-reviewed journals. The current work 

combines these included papers into one thesis by creating a theoretical framework. By 

focusing attention on the identified sociodemographic, prenatal factors and adverse pregnancy 

outcomes and the extent to whichthese outcomes and factors impact child feeding practice and 

maternal and early years health, major improvements inmaternal and child health could be 

achieved, especially in countries with low resources such as Sudan and transforming ones such 

as the UAE. 
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Chapter 2 

Literature Review 

2.1 Introduction  

The main purpose of this literature review is to find out answers for the following four 

questions: 

1. What has already been reported regardingpredictor of and interrelation 

betweenpreterm birth, LBW, CS, feeding practices, perinatal and early years morbidity 

and mortality? 

2. What has already been reported regarding the impacts of preterm birth, LBW and CS on 

child feeding practices, perinatal and early years morbidity and mortality? 

3. What has already been reported regarding the impacts ofchild feeding practices on 

perinatal and early years morbidity and mortality?  

4. What can be done furtherto improve child feeding practices and maternal and child 

health, according to the existing literature? 

2.2 Search strategy  

A comprehensive electronic search for the following databases; Medline, Cumulated Index to 

Nursing and Allied Health Literature (CINAHL) and Human Research Premium Collectionwas 

carried out. The searching was carried under three concepts in combination with Boolean 

operators (AND, OR, NOT) as follows: 
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 Concept 1: Preterm birth OR low birth weight OR caesarean section OR cesarean section OR 

caesarean delivery OR cesarean delivery. 

Concept 2: Infant feeding, child feeding practice OR breast feeding OR breastfeeding. 

Concept 3: Perinatal mortality OR infant mortality OR infant death OR child morbidity OR child 

mortality OR child death. 

The searched Boolean keywords were: (preterm birth OR low birth weight OR caesarean section 

OR cesarean section OR caesarean delivery OR cesarean delivery) AND (infant feeding, child 

feeding practice OR breast feeding OR breastfeeding) AND (perinatal mortality OR infant 

mortality OR infant death OR child morbidity OR child mortality OR child death). 

2.3 Inclusion and exclusion criteria 

The following inclusion and exclusion criteria were set to conduct the literature review. 

2.3.1 Inclusion criteria  

The following inclusion criteria were applied in data searching: 

- Only English language data. 

- Only studies with available abstracts and full texts. 

- Any study type, (i.e. quantitative, qualitative, cross-sectional studies, case–control studies, 

cohort, reviews and systematic reviews). 

- All studies were searched up to 14thAugust 2021. 

- Any study conducted at any location, (i.e. global). 
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- Any study relevant to the purpose of the above-mentioned literature review, (i.e. for 

anystudy to be included, the study at least should report predictors of preterm birth, and/or 

LBW and/or CS, and/or feeding practices, and/orperinatal and/orearly years morbidity 

and/or mortality, and/or report impacts of preterm birth, and/or LBW and/or CS on child 

feeding practices, perinatal and early years morbidity and mortality). 

2.3.2 Exclusion criteria 

Any study not fulfilling the above-mentioned inclusion criteria was excluded from the literature 

review,(i.e. not in English language, lack of availability of abstract and full text, not reporting 

predictors of preterm birth, LBW, CS, feeding practices, perinatal and early years morbidity and 

mortality, and not reporting impacts of preterm birth, LBW and CS on child feeding practices, 

perinatal and early years morbidity and mortality). 

2.4 Data extraction   

Initially, titles and abstracts were screened, and then full texts were reviewed for any relevant 

study that fulfilled the inclusion criteria. Finally, from the relevant reviewed studies, the 

appropriate information (e.g. study’stype, location, and key findings) was extracted accordingly 

and included in the literature review(see Appendix 1 for details).  

Based on inclusion and exclusion criteria from the initial identified studies (n=1385) in the 

end42studies were included in the literature review (Figure 1).The 42 included studies were 

published from 1999 to 2021. 
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Figure 1: The key steps taken in the identifications of the studies included in the literature 
review 
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demographic factors such as education, women’s age, and religion, and proximate and 

biological factors such as total number of children ever born, birth in the last 5 years, number of 

living children, currently breastfeeding, smokers, desire for more children, delivery by CS, 

prenatal care visits, and birth order. 

Another population-based cross-sectional study in Portugal that studied 1,285 under-five 

children in 2011reported that birth weight, nutritional status, and maternal education and 

weight gain during the first year of life were key protective factors against undernutrition 

during infancy and childhood (90).In Australia, a population-based retrospective cohort study  

conducted from2007to 2012 among 488,603 under-five children, reported childhood infection 

associated with CS, labour induction, birth at <39 weeks and formula feeding(91). 

A community study conducted by Muhe, et al.,(92) among 1,304 childrenin Ethiopia 

documented nutritional and healthcare factorsmake a significant impact on under-five 

morbidity.Another prospective cohort study in Ethiopia conducted from April to July 2014, 

among 1,152 neonates documented that, neonatal mortality associated with LBW, not initiating 

EBF, neonatal complications, maternal complications and lack of access to healthcare services 

(93). Similar to Ethiopia’s findings(93), amatched case–control study conducted in 2013, in 

Indonesia   revealed that, neonatal mortality associated with neonatal complications during 

birth, maternal complications during pregnancy and after delivery, maternal lack of knowledge 

of danger signs for neonates, and home delivery (94). In Ghana, a population-based study 

conducted from 2003 to 2008 among 6,900 women indicated both individual and community 

characteristics showed a marked impact on neonatal survival (95). 
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According to a recent systematic review carried out in 2017 studied risk factors for mortality 

among infants hospitalised for sepsis or serious infections in LMICs, both preterm birth and 

LBW were the common reported factors associated with neonatal mortality; malnutrition, lack 

of breastfeeding and low oxygen saturation were the most common reported factors 

associated with infant mortality (96).  

A cohort study was conducted between June 2007 and September 2009among 32,126 live 

births in Bangladesh; of them 22.3% were preterm babies and 46.4% of all neonatal deaths 

occurred among preterm babies(97). Preterm babies who were first child order, from low 

socioeconomic status(SES) families and of mothers suffering prenatal complications were at 

higher risk of mortality compared to term babies (97).  

A population-based birth cohort study included 447 late preterm (34 to 36 weeks’ gestation) in 

Brazil, in 2004 indicated the main factors associated with late preterm birth were young 

maternal age (<20 years), inadequate prenatal care, and hypertension; compared with term 

births, late preterm births associated with maternal depression at birth, perinatal morbidity, 

and delay initiation of breastfeeding and neonatal and infant mortality (98). Although preterm 

births are at higher risk of morbidity and mortality  compared to term births (97), very preterm 

births (<33 weeks’ gestation) are at higher risk of morbidity and mortality  compared to late 

preterm births, as this was reported by a cohort study in Western Australia among 538 very 

preterm birthsfrom1990 to 1991(99). In addition to the studies which investigated association 

between sociodemographic and prenatal factors, another study in Canada called (All Our Babies 
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Study) is aimed to predict women at risk of preterm birth through examining  gene expression 

profiles and the environment among 2000 women(100). 

In Oman theneighbouring country of UAE, a case-control study was conducted among 190 cases 

underweight children and 190 controls non-underweight children age 6-35-months, showed a 

child born with LBW was strongly associated with persistent underweight, maternal height, low 

maternal education, morbidity, formula feeding and poor sanitation (101).   

A qualitativestudyin two rural settings of Bangladesh included 32 in-depth interviews 

ofpregnant women(11), recently delivered women (12), husbands (4), and mothers-in-law (5), 

two focus group discussions among 16 husbands and key-informant interviews with 4 

community health workers explored that most of participants did not consider birth weight a 

priority for assessing a newborn’s health status, lack of awareness of birth weight and fear of CS 

(102). The mostperceivedcauses of LBW by the participantswere maternal poor nutrition, 

inadequate diet during pregnancy, anaemia, illnesses during pregnancy, short stature, twin 

births, and influence of supernatural spirit (102).  

A study analysed data from World Bank and Food and Agriculture Organisation (FAO) 

databasescollected of under‐five mortality from 2000 to 2016 of 37 Sub-Saharan African 

countries, concluded that child nutritional status, LBW, EBF, health resources and 

environmental hygiene play a key role in child mortality in Sub-Saharan Africa (103). A 

secondary data analysis from rural Haryana, North India assessed association between birth 

weight and mortality, hospitalisation and breastfeeding practices, from the total included 

infants 44,984, 10,658 (23.7%) were LBW (104). Those LBW infants were more prone to 
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hospitalisation and mortality compared with normal birth weight ones, especially in the 

neonatal period (LBW babies had four times more prone to mortality), in the post neonatal 

period (LBW babies had two times more prone to mortality), the likelihood of hospitalisation in 

the neonatal period and post neonatal period was 1.86 times and 1.13 times, respectively 

(104). In addition, LBW babies were associated with delay initiation and early cessation of 

breastfeeding (104).  

In Ethiopia the neighbouring country of Sudan,  a study investigated the survival status and 

predictors of mortality among 216 LBW neonates admitted in neonatal intensive care unit 

(NICU)at public hospitals, the study reported high rate of mortality (83/1000 live births), 

especially among maternal history of diabetes mellitus, human immunodeficiency virus (HIV), 

not practicing kangaroo mother care and non-EBF(105).  

Another study in Ethiopia showed that under-five mortality rate was 72/1000 live births and the 

key factors determining child mortality were breastfeeding, parental education, family 

planning, preceding birth interval, presence of diarrhoea, LBW and age of the mother at first 

birth (106). Among LBW infants, extremely low birth weight (ELBW) (birth weight ≤ 1000 grams) 

were more prone to mortality and morbidity such as necrotizing enterocolitis (107). 

In Iran the neighbouring country of the UAE, a community-based nested case-control study in 

rural areas of Shahroud, among under-five children (65 cases and 130 controls) reported under-

five mortality was significantly associated with short period of breastfeeding, less frequent 

healthcare visits and LBW (108). A study in Somaliland analysed hospital records of 164 

neonates showed 16% preterm birth, 31% LBW and 27% delivered via CS (109). The study 
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attributed the high neonatal mortality rate to preterm birth and LBW (109). Furthermore, the 

discharged neonates faced many health problems such as non-EBF, low rate of vaccination and 

more prone to gastroenteritis and RTI(109). A community-based cohort study conducted 

among 497 infants in India showed the interrelation between preterm birth and LBW, and  

infant morbidity associated with male gender and non-EBF(110). 

Although in the literature review there were no studies included from Sudan and the UAE   focused on 

adverse pregnancy outcomes, the included studies   covered the neighbouring countries of 

Sudan, (i.e. Ethiopia) (92,105,106) and the UAE,  (i.e. Oman and Iran)(101,108).In addition, the 

reviewed studies were conducted in both LMICs (96,103,106) and HICs as well (90,91). The 

included studies are of adequate sample size and including demographic surveys as well 

(88,91,92,97).  Such adequate sample sizes will give more reliability to the results.  

 It is clear from the reviewed studies, access to healthcare services including prenatal care is a 

big challenge, especially in LMICs (88,89,93,94). Although the reviewed studies addressed the 

marked impact of preterm birth and LBW on neonatal, infant and under-five morbidity and 

mortality by using different studies types, (i.e. cross-sectional, case-control, cohort, reviews), 

there is lack of using framework to integrate the findings of the reviewed studies. One of the 

studies is a qualitative study, especially it included different study participants, (i.e. pregnant 

women, recently delivered women, husbands, and mothers-in-law, and community health 

workers (102). Including of both quantitative and qualitative studies can give in-depth 

understanding of the problem under study, (i.e. adverse pregnancy outcomes).  
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2.6 Adverse pregnancy outcomes: caesarean section  

The literature shows a rapid rise of CS, such rising of CS will be associated with negative impact 

on maternal and child health(111–114). According to the WHO’s global survey of randomly 

selected 131 African health facilities regarding maternal and perinatal healthamong 83,439 

births, high CS rates were influenced by many factors such as previous CS, preeclampsia, 

induced labour, pregnancy complications, and higher health facility classification scores, (i.e. 

the higher the classification scores, the higher the CS rate)(115).  

In Pakistan, a study assessed the impact of mode of delivery among 2,500 women from 2008 to 

2009 on breastfeeding practice, revealed that women delivered via CS faced breastfeeding 

problems compared to vaginal delivery, and there isincreasing trend of bottle feeding with the 

increases in the rates of CS (116). In addition to bottle feeding practice, another breastfeeding 

problem associated with CS is delay initiation of breastfeeding as this was reported in many 

countries such as South Sudan(117), the Democratic Republic of Congo (118), Bangladesh (111) 

and  Vietnam (119). In contrast, a study conducted in Yucatec Maya, Mexico among 88 children 

under-five years did not find a direct link between CS,child breastfeeding practices and child 

morbidity (120), and the lack of association can be explained by the small sample size.  

Many indicators  showed the strengths of the above-mentioned reviewed studies such as (1) 

the large samples size in most of the studies, apart from study conducted in Mexico by Veile, et 

al, (120), (2) stating of the rapid rising of CS (111–114), and (3) covering of the most reported 

impact of CS on early years feeding practices, namely delay initiation of breastfeeding and 
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bottle feeding (111,117–119). Despite of all these strengths there is lack of integrating of CS 

with other adverse pregnancy outcomes such as preterm birth and LBW.  

2.7 Child feeding practices  

In many countries including Sudan, suboptimal breastfeeding practices, (e.g. delay initiation of 

breastfeeding and non-EBF, bottle feeding practice, and early cessation of breastfeeding) were 

reported by Abdel-Rahman, et al.,(10)in Sudan, Mukunya, et al.,(121) in Uganda,Onah, et 

al.,(112) in Nigeria,Hazir, et al.,(122) in Pakistan, Khanal, et al.,(114) in Nepal, Raihana, et 

al.,(123) in Bangladesh, Woldeamanuel, (124) and Taye, et al.,  (125) in Ethiopia. For example, in 

Sudan, a cross-sectional analysis conducted by Abdel-Rahman, et al.,(10)from the 2014 Multiple 

Indicator Cluster Survey (MICS) among 5,622 mothers reported optimal early feeding varied 

across regions of Sudan;CS was negatively associated with optimal early feeding practice; 

mothers with high education, those who desired their pregnancy at the time, those who were 

assisted by a professional healthcare personnel at birth, and those who gave birth to female 

infants had higher odds of optimal early feeding practices.Such suboptimal breastfeeding 

practices show a marked impact on neonatal survival(95,108,123). 

A systematic review reported early initiation of breastfeeding is a simple intervention that has 

the potential to significantly improve neonatal outcomes (126). A study conducted in South 

Sudan the neighbouring country of Sudan assessed the prevalence and determinants of delay 

initiation of breastfeeding in Juba Teaching Hospital, which showed that 52% of 806 mothers 

included in the study delayed initiation of breastfeeding and the main factors associated with 

delay initiation of breastfeeding were CS, discarding of colostrum, unmarried mothers, 
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exposure to infant formula advertising and no house ownership(117). In Nigeria, a cross-

sectional analytical study in 2012 among 400 mother-infant pairs documented a low rate of  

EBF (33.5%) and non-EBF associated with low maternal education, high SES, CS, and delay 

initiation of breastfeeding (112). 

A recent hospital-based prospective cohort study conducted from December 2017 to May 2018 

among 513 neonates admitted to the NICU of Debre Markos, Ethiopia, reported 109 (21.3%) of 

the admitted neonates died during the follow-up time; mother’s employment status, not 

attending prenatal care, not initiating EBF were the main predictors of neonatal mortality (127).  

A study in the Democratic Republic of Congo showed factors associated with delay initiation of 

breastfeeding among 396 mother-child pairs were unmarried mothers, CS, no counselling on 

early initiation of breastfeeding and counselling by a non health professional (118). In rural 

Ghana a study reported improving early infant feeding practices is an effective, feasible, low-

cost intervention that could reduce early infant mortality of LBW infants in LICs, especially in 

Sub-Saharan Africa where many LBW infants are born at home (128). 

In Pakistan, a cross-sectional study used data of 3,103 children under-two years of the Pakistan 

Demographic and Health Survey from 2006 to 2007, reported delay initiation of breastfeeding 

associated with employed mothers, and CS; bottle feeding practice associated with mothers 

with ≥ 4 prenatal visits and belonged to high SES(122). 

In both Sudan and South Sudan, CS was the common factors associated with suboptimal 

breastfeeding, namely delay initiation of breastfeeding (10,117).  Unlike Sudan, in the 

Democratic Republic of Congo and South Sudan, unmarried mothers were more likely to delay 
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the initiation of breastfeeding (117,118). Therefore, marital status should not be ignored when 

collecting data as such women need special care and support from healthcare professionals and 

the community. Despite the negative impact of suboptimal breastfeeding practices on neonatal 

survival,  Kayode, et al., 2014, Chaman, et al., 2012, Raihana, et al., 2019, and Alebel, et al., 

2020   focused on the morbidity impact rather than mortality one (95,108,123,127). Linking of 

suboptimal breastfeeding practices with both child morbidity and mortality is of paramount 

importance in estimating both the proximal (morbidity) and distal (mortality) impact of 

suboptimal breastfeeding practices.  Strengths of the reviewed studies regarding child  feeding 

practices including Abdel-Rahman, et al., in Sudan is the highlighting of the key role of 

healthcare professional regarding optimal breastfeeding through appropriate breastfeeding 

counselling (10,118). In addition, the studies highlighted the association between suboptimal 

breastfeeding practices, namely non-EBF and bottle      feeding and high SES (112,122). Studying 

the structural factors such as SES that lead to suboptimal breastfeeding practices is crucial in 

targeting mothers and families with appropriate breastfeeding counselling strategy.  

2.8 Strengths and limitations of the literature review 

Conducting a literature review is an essential step in discovering the gaps in knowledge and 

paving the pathway to take further actions aiming to improve maternal and child health. This 

literature review is helpful to formulate the author’s current work’s aims and objectives. The 

current published studies which were included in this literature review contributed to improve 

maternal and child health by tackling the searched variables, (i.e. preterm birth, LBW, CS, 

feeding practices, perinatal and early years morbidity and mortality). However, the potential 
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benefits of these studies are not reached yet. This can be attributed to many limitations, of 

them: 

- Some of the included studies assessed only the impact of CS on child health(111,116–119), 

but not considering other adverse pregnancy outcomes such as preterm birth and LBW.  

- Although there is interrelation between the searched variables, (e.g. preterm birth, LBW 

and CS) (109), there is lack of in-depth studying of these variables together in the literature 

review.In addition, maternal and child health is a complex issue, therefore, a 

comprehensive answer is expected, (i.e. not to focus only one variable). 

- From the 42 literature review included studies, there is no framework that combines all the 

searched concepts together aiming to integrate maternal and child health. 

2.9 What can be done further to improve maternal and child health? 

Maximising the benefits of existing studies by analysing them together and assessing the 

collective impact of the searched variables on maternal and child health will take the debate of 

maternal and child health issues forward and  improve maternal and child health. Not showing 

up of the author’s nine papers (upon which this work is based) when combining the concepts 

with Boolean operator AND, (i.e. only showed up in individual concept searching)can justify the 

rationale beyond combiningthe findings of these nine papers together to improvematernal and 

child health in the studied settings and beyond. Therefore, this literature review is used as a 

foundation to create a framework that combines the findings of maternal and child health 

related studies and this is the main aim of the current work. 
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Chapter 3 

Theoretical framework 

3.1 Introduction 

This chapter explores the existing theoretical and conceptual frameworks relevant to the 

current work. Furthermore, it justifies the need to integrate maternal and child health and to 

move the existing knowledge forward. 

3.2 Theoretical framework 

As theoretical framework comes from two key words, ‘theory’ and ‘framework’, it is logical to 

understand both these words. The word ‘theory’ is a common word used in 

research,developed for many reasons, to explain, predict, understand phenomena under 

research, challenge and advance existing knowledge (129). Yamauchi, et al.,(130) 

recommended using theory at early stages of research and throughout the research process. 

Theory can help researchers by many ways such asinforming collection, analysis, and 

interpretation  of findings, and moving existing knowledge forward (130).Theories play a key 

role in healthcare practice, promotion, and  research(131,132). Regarding framework, 

developing of a framework is an added value to overall research processes, from developing of 

research question or hypothesis, through the analysis to the presentation of research findings 

(133). Frameworks are developed for many purposes: (1) to connect the work to the existing 

body of knowledge, (2) to fill identified gaps inexisting knowledge, (3) to guide the study 
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processes, (i.e. developing the study’s  aims, and questions), and (4) to understand the problem 

under study(134).  

3.2 The importance of developing theoretical framework  

Both theoretical and conceptual frameworks help researchers in many ways, such as better 

understanding of theories and concepts upon which their research is built on(135).  

Although boththeoretical and conceptual frameworks are commonly used frameworks by 

researchers to achieve logical findings and conclusions, there are some 

differences(132,136,137). For example, Imenda, (136) reported that a deductive approach and 

an inductive approach lead to the development of a theoretical and a conceptual frameworks, 

respectively.Whilea theoretical framework uses an existingtheory, conceptual frameworks do 

not necessarily use an existing theory (132). As the current work is built on established 

theories,a theoretical framework is adopted. 

Theoretical framework playsan important role in conducting studies as it provides a clear 

structure and vision for a study(138) as well as it addresses the research problem under 

study(133). 

In conclusion, to create an appropriate theoretical framework that gives a comprehensive 

understanding of maternal and child health, first of all,the existing frameworks that are 

relevant to the current work need to be studied thoroughly, as done below.  

 

 



33 
 

3.3 The most relevant frameworks  

The important frameworks relevant to the current work areAndersen’s Behavioural 

Model1968(139), Hector, et al.,’s framework of factors affecting breastfeeding practices (140), 

UNICEF’s framework of malnutrition and death (141), Mosley and Chen’s framework of child 

survival in LICs(142), Oliveira, et al.,’s framework for factors associated with preterm birth (66), 

and Vettore, et al.,’s framework for factors associated with LBW and preterm LBW (62). These 

have been modified and extended in the newly-created framework whichcontainsmultiple 

factors:sociodemographic factors, prenatal factors, preterm birth, LBW, CS, child feeding 

practices, perinatal, and early years morbidity and mortality. More details are given below 

about the already existing six frameworks from where the newlyframework is created. 

3.3.1 Andersen’s Behavioural Model 1968 (139) 

Andersen’s Behavioural Model was first developed in 1968 (Figure 2). The main goal of 

Andersen’s Behavioural Modelis to explore access to medical carebased on both individual and 

family characteristics. Andersen’s model identifies three main components that determine the 

usage of healthcare services. These three components are:(1) predisposing factors, (2) enabling 

factors, and (3) need factors.The initial version of Andersen’s Behavioural Modelwas reviewed 

by many researchers (139,143). For example, Kehrer,(143) reported, each of the three 

components consist of subcomponents containing a series of variables which are responsible of 

use of healthcare services as follows: 

- The predisposing component includes family composition, social structure, and health 

beliefs. 
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- The enabling component includes family resources and community resources. 

- The need which is the most immediate cause of healthcare service use, includes family self-

reports of illness and response of family reaction to illness or potential illness. 

 In addition, the model indicates for healthcare services to be used both community and 

individual resources such as financial need to be present and organised. Andersen’s Behavioural 

Model has been used extensively by many researchers to investigate the use of healthcare 

services(144–146). For example,in Sudan, the Model was used by El Shiekh and Kwaak to 

explore the factors influencing the utilisation of maternal healthcare services by nomadic 

communities(145).Also, the modelwas used by Jadoon, et al., toreveal certain factors such as 

maternal age, education, birth order, residence and set of beliefs as key predisposing factors 

responsible for the varying trend in CS rate in the WHO Eastern Mediterranean Region including 

Sudan and the UAE during 2000–2017 (146). Likewise, one of the objectives of the current work 

is to explore the possible factors associated with utilisation of prenatal care and CS (overuse or 

underuse);therefore, Andersen’s Behavioural Model is relevant to the current work.  

 

Figure 2: Andersen’s Behavioural Model 1968(139) 
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3.3.2 Hector, et al.,’sframework2005 of factors affecting breastfeeding practices (140) 

In Australia, a framework of young children’s feeding practices was developed by Hector, et 

al.,(140)(Figure 3). Hector, et al.,’sframework(140)investigates the factors influencing 

breastfeeding practices such as early cessation of breastfeeding and non-EBF for the first six 

months after birth. Hector, et al.,’s framework indicates breastfeeding practices 

areinfluencedby three levels of factors as follows: 

- Individual level factors relate directly to the mother, infant and the mother-infant dyad 

which can directly influence the initiation and duration of breastfeeding, and are 

frequently correlated with sociodemographic variables. 

- Group level factors relate to the environments that enable or disable mothers to 

breastfeed including hospitaland healthcare services, home environment, 

workenvironment,community environment and public policy. 

- Society level factors which includecultural norms, role of women and men in society and 

food system. 
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Figure 3:Hector, et al.,’sframework 2005 of factors affecting breastfeeding practices (140) 

Hector, et al.,’s framework was used by Blaney, et al.,(147)to highlight the potential 

determinants of feeding practices among Indonesian children. Hector, et al.,’sframework(140) 

by studying the interrelationship between breastfeeding practices among different level factors 

is useful in generating hypotheses about factors affecting breastfeeding and suitable types of 

interventions that might be used to address them.Likewise, one of the aims of the current work 

is to assess the impact of sociodemographic, prenatal factors andadverse pregnancy outcomes 

on child feeding practices. This makes Hector, et al.,’sframework(140)suitable for the current 

work. However, the current work is more advanced as it assesses the impact of child feeding 

practices onchild health as well. Therefore, child feeding practices are used as intermediate 
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outcomes as they are influenced by some factors and at the same time, they influence child 

health (the final outcomes).  

Although Hector, et al.,’s framework (140) studied breastfeeding practices in a systematic 

approach, the complete picture will not be obtained without taking into account the negative 

impact of poor breastfeeding practices on child morbidity and mortality. This is one of Hector, 

et al.,’sframework (140) limitations. Not only this, but also the lack of involving adverse 

pregnancy outcomes in the framework.  

3.3.3 UNICEF’s framework 1990 of malnutrition and death (141) 

The original UNICEF’s conceptual framework of malnutrition and death was developed in 1990 

(Figure 4), since that time, the framework was revised and extended by researchers, (i.e. new 

variables are added to the framework)(148,149). For example, according to a recent 

commentary on UNICEF’s framework, the final outcome (whether the child survives and 

thrives) depends on proximal components such as safe and nutritious food, responsive care, 

healthcare learning opportunities and safety and security, enabling environments such as 

families, communities services and policies  and distal factors such as politics, and 

ideology(148).   
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Figure 4:UNICEF’s framework 1990 of malnutrition and death (141) 

In Kenya, Matanda, et al.,(150) examined the multivariate relationships between 

sociodemographic factors and feeding practices, by adapting UNICEF’s framework for nutrition 

and extended by Engle, et al.,(149), among sociodemographic factors,residence was the most 

common predictors of early initiation of breastfeeding across all collected data, in addition to 

CS. Although Matanda, et al.,(150)analysed data of 6,375 dyads of mothers aged between 15 

and 49 years and their children aged under-two years, Matanda, et al.,’s studycontains some 

limitations such as data missing of the number of prenatalcare visits and type of birth attendant 

during delivery in one of its surveys and it used old data of Demographic and Health Survey 

data collected in 1998, 2003 and 2008–2009. 
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3.3.4 Mosley and Chen’s framework 1984 of child survival in developing countries (142) 

Similar to UNICEF’s framework (141), Mosley and Chen’sframework aims to improve child 

survival inLICsthrough identifying the distal and the proximate determinants (Figure 5).These 

determinants influencechild health,(i.e.morbidity and mortality). Likewise, in the current work 

child morbidity and mortality is used as the dependent variable, and distal and proximal 

determinants as the independent variables. In Mosley and Chen’s framework, distal 

determinants influence child health directly or indirectly through the proximal determinants. 

These determinants include various variables. Distal determinants such as socioeconomic 

variables, which are grouped into three categories: (1) individual related to father and mother, 

(2) household related to family income, and (3) community level related to ecological setting, 

economy, and health system. Proximal determinants are grouped into five categories:(1) 

maternal factors, (e.g. age and birth order), (2) environmental contaminants, (e.g. air, water 

and food), (3) nutrient deficiency, (e.g. calories, protein and micronutrients), (4) injury, (e.g. 

accidental), and (5) personal illness control, (e.g. prevention and treatment measurements). 

Similar toMosley and Chen’sframework, the current work focuses on both child morbidity and 

mortality.  
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Figure 5: Mosley and Chen’s framework 1984 of child survival in developing countries (142) 

The key advantage of Mosley and Chen’sframework is the grouping of distal and proximal 

determinants and linking those determinants with child survival. Mosley and Chen’sframework 

was used by Bashir, et al., (14) to investigate factors associated with neonatal mortality in 

Sudan. Bashir, et al., illustrated in their conceptual framework the common factors influencing 

neonatal mortality were old maternal age(>35 years), low SES, male child, CS and delivery 

complications (14). 

3.3.5 Oliveira, et al.,’s framework 2019 for factors associated with preterm birth (66) 

In Brazil, a population-based case-control study proposed a theoretical framework by using 

hospital birth data to investigatethe direct and indirect influence of sociodemographic and 

prenatal factors on preterm birth outcomeamong 296 cases and 329 controls from June 2006 to 

March 2007(66) (Figure 6). Oliveira, et al.,’stheoretical framework revealed several factors 

influencing preterm birth such as socioeconomic, psychosocial, pregnancy complication, 
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reproductive history, work and physical activity(66). Furthermore, Oliveira, et al.,’s framework 

emphasised the key role of inadequacy of prenatal care on preterm birth(66). Although 

predictors similarities were noted in the literature among preterm birth and LBW(62,151), 

Oliveira, et al.,’s framework mainly focused on preterm birth(66).  

 

Figure6:Oliveira, et al.,’s framework 2019 for factors associated with preterm birth(66) 
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3.3.6 Vettore, et al.,’s framework 2010 for factors associated with low birth weight and 
preterm low birth weight(62) 

In Brazil, another theoretical framework was developed by Vettore, et al., to assess the 

relationship between housing conditions and LBW and preterm LBW by using hospital-based 

case-control studyamong two groups of cases, LBW (n=96) and preterm LBW infants (n=68), 

compared with normal weight term controls (n=393) in 2003-2005(62) (Figure 7). In addition, 

Vettore, et al.,’s framework investigated many factors including sociodemographic, prenatal 

care and psychosocial factors(62). Vettore, et al.,’s  framework concluded that poor housing 

conditions, inadequate prenatal care and previous history of preterm birth were associated 

with both LBW and preterm LBW (62). AlthoughVettore, et al.,’s framework covered two 

adverse pregnancy outcomes,(i.e. LBW and preterm LBW) which put it in advance compared to 

Oliveira, et al.,’s framework (66), however, both(Oliveira, et al.,’sframework andVettore, et 

al.,’s framework) did not cover other adverse pregnancy outcomes such as CS (146,152). 
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Figure 7:Vettore, et al.,’s framework 2010 for factors associated with low birth weight and 
preterm low birth weight(62) 

 

3.4 Rationale for creating integrated framework  

These above-mentioned six frameworks (Andersen’s Behavioural Model 1968 (139), Hector, et 

al.,’s framework(140), UNICEF’s framework (141), Mosley and Chen’s framework (142), Oliveira, 

et al.,’s framework (66), and Vettore, et al.,’s framework  (62))  are most relevant to the current 

work aim and objectives.The strength of all theseframeworks from where the current 

framework is created(62,66,139–142) is their multi-factorial nature, including structural factors,  

however, these frameworks are not without limitations, especially when comparing them with 



44 
 

the scope of the current work as the relevant frameworks focused on a particular subset of 

adverse pregnancy outcomes, child feeding practices, as well as neonatal and early years 

health.For example, Hector, et al., studied breastfeeding(140), Oliveira, et al., studied only 

preterm birth (66),and Vettore, et al., studied preterm LBW  and LBW (62).Therefore, creation 

of atheoretical frameworkwitha holistic approach is of paramount importance to achieve a 

complete picture of the issues related to perinatal and early years health such as 

sociodemographic, structural factors, prenatal factors, adverse pregnancy outcomes and poor 

feeding practices. In addition, to maximise the benefits of the included nine papers from both 

studied countries (Sudan and the UAE), and the current work will move the debate regarding 

maternal and child health forward. As none of the six relevant frameworks covered all aspects 

of the current work with such in-depth, all six frameworks are combined together to create a 

new theoretical framework. The purpose of the proposed theoretical framework of the current 

work is: (1) to fill the identified gap in the literature, and (2) to explorethe complexity of 

maternal and child health factors through knowing the interrelation between the above 

searched variables and their impact on maternal and child health. 

In conclusion, after a thorough review of the existing literature, integration of maternal and 

child health is crucial in achieving nation’s sustainability; to achieve so, creation of a new 

theoretical framework is needed (see the Results chapter below). 
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Chapter 4 

Methods 

4.1 Introduction 

This chapter highlights the following: the thesis’s aim and objectives, the methods used for the 

included nine papers  (11,21,26,33,35,36,75–77) upon which this thesis is built, and the 

methods used for the newly-created theoretical framework and the ethical considerations.  

4.2 Thesis aim and objectives 

The created framework is used as guidance to achieve the main aim of this thesis: exploring the 

relationships between sociodemographic and prenatal factors and adverse pregnancy 

outcomes and their significance in predicting child feeding practices and child health through 

combining the findings of the included ninepublished papers and their integration with the 

existing literature. Therefore, the current thesis has five objectives: 

Objective 1: To assess to what extent sociodemographic and prenatal factors determine 

adverse pregnancy outcomes, namely preterm birth, LBW and CS. 

Objective 2: To assess the impact of sociodemographic and prenatal factors on child 

feeding practices, perinatal and early years health. 

Objective 3: To assess the impact of these adverse pregnancy outcomes on child feeding 

practices, perinatal and early years health. 

Objective 4: To assess the impact of child feeding practices on early years health. 
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Objective 5: To propose suitable recommendations that will lead to improvements in 

maternal and child health, especially at the studied settings by combining all the studies’ 

findings.  

4.3 Methods used for the included 9 papers 

This subsection highlights the main methods used for the included nine papers, studies’ 

settings, samples and data collection (more information about the nine papers is mentioned 

above). Furthermore, the full texts of the published work are available below (Appendix 2). 

4.3.1 Studies settings 

The current work is based on the previous nine published papers (quantitative 

studies)(11,21,26,33,35,36,75–77) which were conducted in the last ten years in different 

settings in Sudan, namely Khartoum and Kassala,and in the UAE (Abu Dhabi) (Figure 8). These 

studies were conducted in collaboration with colleagues from both countries. Sudan (North 

Sudan) consists of 18 states, with a population of 40 million people, of whom 8 million live in 

Khartoum State and Khartoum is the capital of Sudan (153).  

Kassala is the capital of Kassala State. Kassala is 550 Kilometres from Khartoum on the 

Ethiopian-Eritrean border. Kassala has an estimated population of 453,159 inhabitants (154).  

Abu Dhabi is the capital of the UAE and it represents 87% of the geographical landmass of the 

all seven emirates of the UAE (155). Abu Dhabi is the largest emirate among the seven emirates 

(155). According to the recent statistics of the World Bank,about 10 million peoplelivein the 

UAE(156). Some differences exist between the two studied countries of them: (1) unlike Sudan, 
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rural population represents a minority in 2020 13% compared to Sudan 65%(157), (2) free 

access to prenatal care services as health insurance is mandatory in the UAE(158), (3) in Sudan 

the majority of prenatal care services are delivered freely by the government, however the 

quality and coverage of the provided services is questionable, especially in remote and armed 

conflict areas(159), and (4) overall, according to the World Bank, Sudan is classified as LIC 

compared to the UAE as HIC(160).  

 

4.3.2 Description of samples 

In each study of the included nine papers a representative sample was chosento give 

appropriate results.The sample of Khartoum’s study Paper 1 (26)(n=2076) included women with 

a singleton pregnancy who attended thelabour ward of Khartoum hospital, Sudan, between 

February and April 2008. 
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A series of community-based studies included mothers with children under-five years in Kassal, 

eastern Sudan; the studies were conducted between December 2014 and September 2017;the 

sample sizes for Paper 2 (35), Paper 3 (33), Paper 4 (75), Paper 5 (76) were (n=303), (n=297), 

(n=250), and (n=242), respectively.  

The sample of the UAE’sproject (n=1822) included both Emirati and non-Emirati mothers with 

children under-two years attending the seven healthcare centres located in different 

geographical areas in Abu Dhabi, the UAE, from March to September 2017.  

4.3.3 Data collection 

In each study a protocol was developed by the investigators to guide the study as well as a 

questionnaire to collect the data. To ensure data reliability many actions were taken by the 

investigators: (1) training of the data collectors (research assistants) about the study and how 

to administer the questionnaire, (2)validation of the questionnaire by conducting a pilot study 

and all necessary corrections were done before collecting the data,(3) setting of inclusion and 

exclusion criteriafor each study/paper based on its aims and objectives, and (4) using same 

definition of terms in all nine papers, for example preterm birth (<37 weeks’ gestation) andLBW 

(<2500 grams).  

The data of each paper were presented in text, tables and figures where appropriate.  

4.3.4 Data analysis 

In all nine papers Statistical Package for the Social Science(SPSS) was used and both descriptive 

statistics, (e.g. mean and percentages) and inferential statistics,(e.g. logistic regression 
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analyses) were used to analyse the data. For all included nine papers, Adjusted Odds Ratio 

(AOR), and 95% Confidence Interval (CI) were calculated; variable with a P-value ≤ 0.05was 

considered as significant.  

4.4 Methods used to create the theoretical framework  

Working in medical research since 2004(more than 15 years) has giventhe author the 

opportunity to look back into theprevious published work,especially those related to maternal 

and child health. The idea of creating the framework came after the author reviewedall his 

published work. The author has publishedmore thantwenty-five publications including papers 

and book chapters(see Appendix 3 for details), from thesetwenty-five publications, nine papers 

areclosely related. Therefore, a framework is needed to guide the author to explore and to 

maximise the benefits of the selected ninepublished papers. The following are the key steps 

taken by the author which led to build the newly-created framework: 

- A thorough review of all selected nine papers.  

- The selection of papers is based on the integration of papers. 

- Key variables are identified such as preterm birth, LBW, CS, breastfeeding practices and 

child health. 

- The initial questions came to the author’s mind, of them, what factors influence these 

variables, (e.g. sociodemographic influencers) and to what extent do these variables 

determine child health,(i.e. live or death)? 

- Reviewing the related literature including the commonly used frameworks in public 

health to find answers for the above-raised questions. 
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- Grouping the related variables into dependent and independent variables. The 

dependent variable (child health), (i.e. morbidity and mortality) which in this thesis is 

referred to as final outcomes.The independent variables such as adverse pregnancy 

outcomes, sociodemographic and prenatal variables.However, breastfeeding practices 

variable act as intermediate outcomes, (i.e. both dependent and independent variable) 

as it has impact on the final outcomes and at the same times influence by others 

independent variables as well. 

- The impact of the independent variable on the dependent variable, (i.e. the outcome) is 

estimated by the magnitude of AOR, for example, Paper 1 (26) showed a LBW neonate is 

more than seven times more prone to perinatal mortality (AOR 7.2, 95% CI 3.8, 13.5). 

- The initial drafting of the framework was based on the relevant existing frameworks, 

(i.e. relevant to the current work aim and objectives). The relevant frameworks were 

well studied,(i.e. their strengths, weaknessesand validations by other researchers).  

- More refining of the framework was carried out through in-depth understanding of the 

included nine papers, literature, aims and objectives, until the main aim and objectives 

of the current work were achieved. 

4.5 Ethical considerations 

As the current work combines existing data, no ethical approval was needed and any authored 

work used was acknowledged properly in the text and the referencing. For all the included nine 

papers, all ethical issues were considered, forexample, in each paper, ethical approval and 

informed consents were obtained from the ethical committees and the participants, 
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respectively. In addition, all measures such as excluding personal identifiers during the data 

collection were taken to ensure privacy and confidentiality of the participants. 
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Chapter 5 

Results 

5.1 Introduction 

Thisresults chapter focuses on the findings of the included ninepapers and combiningthese 

findings into anewly-created theoretical framework.  

5.2 Summary of the included 9 papers findings 

The included nine papers upon which this current work is built were conducted at different 

settings in Sudan (Khartoum and Kassala) and in the UAE (Abu Dhabi). These ninepapers 

focused on maternal, perinatal and early years health.  

5.2.1 The study conducted in Khartoum, Sudan (Paper 1) 

 Paper 1 (26)was published under title: Education, prenatal care, and poorperinataloutcome 

in Khartoum, Sudan. 

Paper 1 (26): Identified and quantifiedthe predictorsfor LBW neonates and perinatal mortality 

in Khartoum, and assessed the role of sociodemographic factors among 2,076 singleton 

deliveries. Of them, 260 (12.5%) were LBW neonates and 46 were stillbirths (24 were fresh and 

22 were macerated) and 20 early neonatal deaths. The stillbirth rate was 35.5/1000 births; the 

early neonatal death rate was 15.4/1000 births, giving a perinatal mortality rate of 51/1000 

births. The main predictors for LBW werefirst child order (AOR 1.4, 95% CI 1.1, 2.1), lack of 

prenatal care (AOR 2.2, 95% CI 1.4, 3.4) and small maternal arm circumference (AOR 1.4, 95% CI 

1.1, 2.0). The main factors associated with perinatal mortality were low maternal education 
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(below secondary) (AOR 1.9, 95% CI 1.0, 3.8), lack of prenatal care (AOR 1.7, 95% CI 1.1, 2.5) 

and LBW neonates (AOR 7.2, 95% CI 3.8, 13.5). 

5.2.2 The studies conducted in Kassala, Sudan (Paper 2, Paper 3, Paper 4 and Paper 5) 

Four series community-based cross-sectional studies were conducted in Kassala, Eastern Sudan 

from 2014 to 2017 to understand feeding practices and associated factors among under-five 

children. From these four studies, one paper was published per each study, (i.e. 4 papers)as 

follows: 

 Paper 2 (35) was published under title: Epidemiology of cesarean delivery in Kassala, 

Eastern Sudan: a community-based study 2014-2015. 

Paper 2 (35):Investigated the epidemiology of CS among 303 women. The main predictors of CS 

were old maternal age(AOR1.1, 95%CI 1.01, 1.34),first child order(AOR 6.4, 95% CI 1.3, 31.8) 

and women with medical disease (AOR 2.9, 95% CI 1.16, 7.6). 

 Paper 3 (33) was published under title: Causes and risk factors of under-five children 

hospitalization in Eastern Sudan: a community-based study. 

Paper 3(33): Estimated the prevalence and investigated the possible causes and predictors for 

under-five children’s hospitalisation over the last 6 months among 297 mother-child pairs. 

More than one-third of the children 34.7% (103/297) were hospitalised over the last 6 months. 

The most common mentioned causes for the last hospitalisation were gastroenteritis 28.1% 

(29/103), RTI 19.4% (20/103), and malaria 9.7% (10/103). The main factors associated with 

under-five children hospitalisation were high birth order (AOR 1.25, 95% CI 1.06, 1.47), low 
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paternal education (AOR 2.89, 95% CI 1.32, 6.30) and bottle feeding (AOR 2.26, 95% CI 1.30, 

3.80).  

 Paper 4(75) was published under title: Assessment of initiation of breastfeeding practice in 

Kassala, Eastern Sudan: a community-based study. 

Paper 4(75): Investigated the prevalence and factors associated with the timely (early) initiation 

of breastfeeding among 250 mothers with children of under-two years, of them, 218 (87.2%) 

initiated breastfeeding earlier. The main factors associated with delayedinitiation of 

breastfeeding include having a male baby (AOR 3.90, 95% CI 1.33, 11.47) and mothers with 

medical disorders (AOR 5.07, 95% CI 1.22, 21.16). 

 Paper 5 (76) was published under title: Assessment of bottle feeding practices in Kassala, 

Eastern Sudan: a community-based study. 

Paper 5(76): Assessed the usage and factors associated with bottle feeding practices during the 

first six months of life among 242 mothers with children aged between 6 and 24 months. From 

the total, 96(39.7%) used bottle feeding for their children in the first six months of life.  The 

main factors associated with bottle feeding were urban residence (AOR 1.96, 95% CI1.06, 3.63), 

not receiving breastfeeding education (AOR 1.92, 95% CI 1.07, 3.45) and child hospitalisation 

(AOR 1.83, 95% CI 1.02, 3.28)  

5.2.3 Project conducted in Abu Dhabi, the UAE (Paper 6, Paper 7, Paper 8 and Paper 9) 

Besides the studies conducted in Sudan (Khartoum and Kassala), the thesis included work 

conducted in Abu Dhabi as well. A multicentre cross-sectional study that aimed to evaluate 
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infants’ and young children’s feeding practices among 1822 mothers of children under-two 

years in Abu Dhabi. Four papers (Paper 6, Paper 7, Paper 8 and Paper 9)have been published 

from this project as follows: 

 Paper 6 (36) was published under title: Prevalence and associated factors of caesarean 

section and its impact on early initiation of breastfeeding in Abu Dhabi, United Arab 

Emirates. 

Paper 6(36): Described the prevalence of CS and evaluated its impact on breastfeeding 

initiation. Among the 1,624 participants, about one-third (30.2%) delivered via CS, of which 

71.1% were planned, while 28.9% were emergency CS. More than half of all mothers (62.5%) 

early initiated breastfeeding. The main factors associated with CS were old maternal age (AOR 

1.04, 95% CI 1.02, 1.07), non-Arab nationality (AOR 1.36, 95% CI 1.08, 1.71) and maternal 

obesity (AOR 1.79, 95% CI1.15, 2.79). However, advanced gestational age was negatively 

associated with CS (AOR 0.80, 95% CI 0.75, 0.86), (i.e. preterm babies were more likely to be 

delivered viaCS). CS is associated with lower early initiation rates of breastfeeding. The early 

initiation rates of breastfeeding were 804 (79.2%), 162 (16.0%), and 49 (4.8%) among vaginal 

delivery, planned CS and emergency CS, respectively. Regarding the mode of delivery, a child 

delivered viavaginaldelivery was almost threetimes more likely to initiate early breastfeeding 

(AOR 2.78, 95% CI2.17, 3.56). CS in general and emergency CS in particular, was the main 

predictor for the delayed initiation of breastfeeding. 

 Paper 7(77) was published under title: Factors associated with delayed initiation and 

cessation of breastfeeding among working mothers in Abu Dhabi, the United Arab Emirates. 
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Paper 7 (77): Investigated the prevalence and factors associated with delayed initiation and 

cessation of breastfeeding among working mothers with children under-two years, in Abu 

Dhabi. Among the 1,610 mother-child pairs with completed data, 606 were working mothers 

giving an employment rate of 37.6%.  Of the 606 mothers, 217(35.8%) delayed initiation of 

breastfeeding and 359(59.2%) ceased breastfeeding. Factors associated with delayed 

breastfeeding initiation among working mothers were old maternal age (AOR 1.04, 95% CI1.01, 

1.08), non-Arab nationality (AOR 2.24, 95 % CI1.53, 3.27), CS (AOR 2.70, 95 % CI1.84, 3.96), not 

rooming-in(AOR 3.85, 95 % CI1.56, 9.51) and mothers with LBW children (AOR 2.47, 95% CI 

1.23, 4.94). The main factors associated with cessation of breastfeeding were non-Arab 

nationality (AOR 1.59, 95 % CI1.09, 2.31) and mothers withhigh income rating (AOR 2.79, 95% 

CI1.36, 5.75). 

 Paper 8 (11) was published under title: Risk factors associated with initiation of 

breastfeeding among mothers with low birth weight babies: a cross-sectional multi-center 

study in Abu Dhabi, United Arab Emirates. 

Paper 8(11): Investigated the prevalence and factors associated with initiation of breastfeeding 

among mothers with LBW children of under-two years. Of 134 mothers of LBW children 

included in the study, 40(29.9%) early initiated breastfeeding within the first hour. Sixty-four 

(47.8%) delivered vaginally, and 70(52.2%) via CS. The only significant factorassociated with 

delayed initiation of breastfeeding among the LBW children was CS (AOR2.33, 95% CI1.07, 

5.07). 
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 Paper 9 (21) was published under title: Factors associated with preterm birth and low birth 

weight in Abu Dhabi, United Arab Emirates. 

Paper 9(21): Investigated the prevalence and factors associated with preterm birth and LBW 

among 1,610 mother-child pairs. Preterm birth rate was 102 (6.3%) and LBW rate was 151 

(9.4%). Factors associated positively with preterm birth were Arab mothers (AOR 2.02, 95% 

CI1.19, 3.43), low maternal education (AOR 4.38, 95%CI1.95, 9.81), CS (AOR 2.35, 95% CI 1.48, 

3.73) and LBW (AOR 17.62, 95% CI 11.05, 28.10). LBW was associated with female child (AOR 

2.08, 95% CI 1.41, 3.08), CS (AOR 2.29, 95% CI 1.57, 3.35), first child order (AOR 1.98, 95% CI 

1.35, 2.89) and preterm birth (AOR 17.64, 95%CI 11.03, 28.21). 

5.3 Combining of the included 9 papers’ findings to build the theoretical framework 

The findings of the included ninepapers represent the core workupon which the current 

theoretical framework is built. The theoretical framework is composed of three main levels and 

each level is intended to achieve one objective or more than one objectiveas mentioned below.  

5.3.1 Level 1 of the created framework  

Level 1 assesses the impact of sociodemographic and prenatal factors on perinatal and early 

years health. This level is built on the results ofincluded ninepapers, (i.e. Paper 1(26), Paper 2 

(35), Paper 3 (33), Paper 4 (75),Paper 5 (76), Paper 6 (36), Paper 7 (77), Paper 8 (11),and Paper 

9(21)). Furthermore, Level 1 is subcategorised into three sublevels. Level 1 with its 

subcategories provides a solid basis for answering objectives 1 and 2 as follows (Figure 9): 
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 level 1a assesses the impact of sociodemographic and prenatal factors on 

adverse pregnancy outcomes, namely preterm birth, LBW and CS. This level is 

based on Paper 1 (26) which showed first child order (AOR 1.4, 95% CI 1.1, 2.1), 

lack of prenatal care (AOR 2.2, 95% CI 1.4, 3.4), and small maternal arm 

circumference (AOR 1.4, 95% CI 1.1, 2.0) were the main predictors for LBW; 

Paper 2 (35) which revealed old maternal age(AOR 1.1, 95% CI 1.01, 1.34), first 

child order (AOR 6.4, 95% CI, 1.3, 31.8) and women with medical disorders (AOR 

2.9, 95% CI, 1.16, 7.60)were the main predictors of CS; Paper 6 (36)which 

identified old maternal age(AOR 1.04, 95%CI1.02, 1.07), non-Arab nationality, 

(AOR 1.36, 95%CI 1.08, 1.71)and maternal obesity(AOR 1.79, 95%CI 1.15, 2.79) 

were the main factors associated with CS; Paper 9 (21) showed mothers from 

Arab nationality  (AOR 2.02, 95%CI1.19, 3.43) and mother with low education 

(AOR 4.38, 95%CI1.95, 9.81) were associated withpreterm birth, while 

motherhavinga female child(AOR2.08, 95%CI 1.41, 3.08) and first child order 

(AOR 1.98, 95%CI 1.35, 2.89) were at more prone to LBW. 

 level 1b assesses the impact of sociodemographic and prenatal factors on child 

feeding practices (intermediate outcomes). This level is based on Paper 

4(75)which found the main factors associated with the delay of breastfeeding 

initiation were having a male baby (AOR 3.90, 95% CI 1.33, 11.47) and mothers 

with medical disorders (AOR 5.07, 95% CI 1.22, 21.16); Paper 5 (76) which 

revealed urban residence (AOR 1.96, 95% CI1.06, 3.63), not receiving 

breastfeeding education (AOR 1.92, 95% CI 1.07, 3.45) were associated with 
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bottle feedingduring the first six months of life; Paper 7 (77) which found old 

maternal age (AOR 1.04, 95%CI 1.01, 1.08) and non-Arab nationality (AOR 2.24, 

95%CI1.53, 3.27) were the main factors associated with delayed breastfeeding 

initiation among working mothers and the main factors associated with 

cessation of breastfeeding were non-Arab nationality (AOR 1.59, 95% CI1.09, 

2.31) and mother with high income rating (AOR 2.79, 95% CI 1.36, 5.75). 

 Level 1c assesses the impact of sociodemographic and prenatal factors,(i.e. the 

direct impact) on perinatal and early years health (final outcomes).This level is 

based on the results of Paper 1 (26) which indicated mother with low education 

was almost two times more prone to  perinatal mortality (AOR 1.9, 95% CI 1.0, 

3.8)as well as mother with lack of prenatal care (AOR 1.7, 95% CI 1.1, 2.5); Paper 

3 (33) which showed high birth order (AOR 1.25, 95% CI 1.06, 1.47)and low 

paternal education (AOR 2.89, 95% CI 1.32, 6.30) were associated with under-

five children hospitalisation. 
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                            Level 1a                           Level 1b                                                               Level 1c              

 

 

 

 

 

Figure 9:Level 1 of the theoretical framework, illustrates the impact of sociodemographic and 
prenatal factors on adverse pregnancy outcomes (level 1a), on early years feeding practices 
(level 1b) and on perinatal, early years morbidity and mortality (level 1c)  

5.3.2 Level 2of the created framework 

Level 2 assesses the impact of adverse pregnancy outcomes on perinataland early years health. 

This level provides a solid basis for answering objective 3. This level is mainly built on the results 

of Paper 1 (26), Paper 6(36), Paper 7 (77),and Paper 8(11). Moreover,level 2 is subcategorised 

into two sublevels as follows (Figure 10): 

 Level 2aassesses the impact of adverse pregnancy outcomes on child feeding 

practices and it is based on the results of Paper 6 (36) which showed in contrast 

to CS, mothers who delivered via vaginal delivery were almost three times more 

likely related to an early initiation of breastfeeding(AOR 2.78, 95% CI 2.17, 

3.56);Paper 7(77)showedworking motherswith LBW children were more than 

two times morelikely to delay initiation of breastfeeding (AOR 2.47, 95%CI 1.23, 

Sociodemographic and prenatal factors  

Adverse pregnancy outcomes  

Early years feeding practices   

Perinatal, early years morbidity and mortality 
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4.94) and Paper8 (11)showed when a mother delivered via CS she was more than 

two times more likely to delay initiation of breastfeeding (AOR2.33, 95%CI1.07, 

5.07). 

 Level 2b assesses the impact of adverse pregnancy outcomes,(i.e. the direct 

impact) on perinatal, and early years health and it is based on Paper 1(26), which 

showed LBW neonate was more than seven times more likely to die in the 

perinatal period (AOR 7.2, 95% CI 3.8, 13.5). 

 

 

            Level 2a                                                                                    Level 2b 

 

 

 

Figure 10:Level 2 of the theoretical framework, illustrates the impact of adverse 
pregnancy outcomes onearly years feeding practices (level 2a) and on perinatal, and 
early years health (level 2b)  
 

5.3.3 Level 3 of the created framework 

Level 3 assesses the impact of child feeding practices on early years health (Figure 11). This 

level provides a solid basis for answering objective 4.This level is mainly built on Paper 

3(33)which indicated a child who used bottle feedingwasmore than two times more likelyto be 

hospitalised (AOR 2.26, 95% CI 1.30, 3.80). 

Adverse pregnancy outcomes  

Early years feeding practices 

Perinatal, early years morbidity and mortality 
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Figure 11:Level 3 of the theoretical framework, illustrates the impact of early years feeding 

practices on perinatal, early years morbidity and mortality 

5.4 The integrated theoretical framework 

The integrated theoretical framework is composed from the combination of all above-

mentioned three levels (Figure 12).In addition, the results showed an interrelation within the 

same level such as adverse pregnancy outcomes and it is clear in Paper 9 (21), preterm birth 

associated with LBW, preterm birth associated with CS and LBW associated with CS.Objective 5, 

(i.e. the proposed recommendations) is based on the overall findings of the current work. 

 

 

 

 

 

 

Early years feeding practices   

Perinatal, early years morbidity and mortality 
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Figure 12: Theintegrated maternal and child health framework (the newly-created framework 
integrates maternal and child health by using the findings of the included 9 papers. 

Note 1: The framework was adapted from references(62,66,139–142).  

Note 2: Abbreviations,BMI: body mass index,BF: breastfeeding, SES: socioeconomic status 
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Chapter 6 

Discussion 

6.1 The significance original contribution to Knowledge of the current work 

To the best of the author’sknowledge, and after a thorough review of the literature, there is no 

previous work that focuses on the whole scope of the current work and with such in-depth. The 

previous work focused on a particular subset of adverse pregnancy outcomes, child feeding 

practices, as well as neonatal and early years health(14,62,66,139–142,146).The current work 

significantly contributed to the knowledge by creating a theoretical framework.The significance 

of the newly-created framework arises from its findings, achieving the current work’s main aim 

and objectives, transforming the existing related theories forward as well as the application of 

the newly-created framework in different settings. Such a framework is a suitable tool to 

predict child feeding practices, perinatal and early years health. Predicting maternal and child 

health and putting appropriate preventive measures accordingly is an essential key step in 

achieving the sustainable development goals (SDGs), especially those related to child health 

(SDG3 target 2), (i.e. reducing child mortality), (18,161,162). In addition to the created 

framework, certain recommendations are proposed below (see Chapter 7for details).  

Which makes this current work distinguished is the generalizability of the findings throught the 

application of the created framework. Such wide scope of generalizability will provide a good 

foundation for further interventions targeting maternal and child health based on a thorough 

studying of the local context. The created framework successfully integrated findings from both 

LIC (i.e. Sudan) and HIC (i.e. the UAE), however, the approach of intervention will depend on 

local assessment. For example, interventional programmes to improve prenatal care coverage 
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in Sudan and to reduce the high CS rate in the UAE will improve maternal and child 

health.Therefore, by using this framework and applying the proposed recommendations, the 

main goal of the current work, to improve maternal and child health in the studied settings and 

other settingscan be achieved. The key findings of the current work are the identification of 

sociodemographic and prenatal predictors of preterm birth, LBW and CS and the assessment 

ofthe impact of these predictors and public health problems on child feeding practices, 

perinatal and early years health.  

6.2 Impacts of sociodemographic and prenatal factors on perinatal and early years health 

This work identifies that particular sociodemographic, prenatal factors and adverse pregnancy 

outcomes had a direct and indirect negative impact on child feeding practices, namely delay 

initiation of breastfeeding, bottle feeding and early cessation of breastfeeding. A plethora of 

studies conducted in many countries including Sudan documented the association between 

sociodemographic, prenatal factors, adverse pregnancy outcomes, child feeding practices and 

poor perinatal and child health (12,14,61–63,66,140,146,152,163). Among the studied 

factors,sociodemographic factors are the more powerful factors than adverse pregnancy 

outcomes and breastfeeding practices, because sociodemographic factors impact child health 

through three levels, indirect(1) on adverse pregnancy outcomes, and (2) on breastfeeding 

practices and direct (3) on child morbidity and mortality.In line with this result, Hood, et 

al.,highlighted the social and economic determinants of health compared to medical care, their 

study revealed socioeconomic factors contribute to the health outcomes by 47% compared to 

health behaviours (34%), medical care (16%), and the physical environment (3%) 
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(73).Additionally, the literature from many countries, including Sudan,revealed the strong 

association between sociodemographic factors,(e.g. low parental education and teenage 

pregnancy)and prenatal factors,(e.g. inadequate prenatal care)(62,64–68). Most of the 

identified factors were reported as key SDHinfluencing maternal and child health(163–166). In 

Italy, old maternal age and employment status were the main determinants of breastfeeding 

initiation (163).In Iran, the relationship between SDH and pregnancy outcomes was studied, 

andthe main social determinants of adverse  pregnancy outcomes (preterm birth, LBW and CS) 

were maternal education and body mass index (BMI)(167). Worldwide among SDH that have a 

significant determinant on adolescent (aged 10-24 years) health are  structural factors such as 

national wealth, income inequality, and access to education (168). For example, in Sudan, infant 

mortality is influenced by SDH such as residence (rural-urban), gender (boys-girls), educational 

level, income and territorial disparity between the 18 states(164).The following highlights the 

impact of the identified sociodemographic factors such as parental education, SES, maternal 

age,nationality, residence, obesity, child gender,maternal health and maternal nutritional 

statusas well as prenatal factors such as prenatal care, maternal illness andchild birth order. 

6.2.1 Impacts of parental education  

Paternal education is higher than maternal education in both studied countries (Sudan and the 

UAE)(33,36). Even among mothers, mothers in the UAE were more educated (96.0%) compared 

to Sudanese ones (43.8%) (33,36). Likewise, the maternal employment rate was higher in the 

UAE (37.6%) (77)compared to Sudan (11.8%) (33).Interestingly, in Kassala,achild of low 

paternaleducation was three times more prone to hospitalisation (33), and in 
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Khartoumamother with low education was two times more likely to have perinatal death (26). 

It is clear, there are variations regarding the impact of parent’s education on perinatal and early 

years health. These variations could be explained by the quality of the provided education to 

each parent (169) and the effectiveness of education on empowering women to take decision 

regarding their own health such as prenatal care and family planning (170,171).Such variations 

ofimpact of parental education on child mortality was shown ina comprehensive global 

systematic review and meta-analysis, (i.e.increasing of both parental education is associated 

with under-five mortality reduction, and maternal education is stronger than paternal 

education in reducing under-five mortality)(172).In contrast to education in both studied 

countries and the literature,  parentaloccupation was not associated with child feeding 

practices and child healthin both studied countries, nevertheless, it was only associated in the 

univariate logistic regression analysis, (i.e. crude odds ratio)(35,75). Even when the association 

existed between child health and parent’s occupation (173,174), the impact of paternal 

occupation on child health is more than maternal one (174). For example, in China, while 

maternal unemployment has a positive impact on child health, (i.e. less child hospitalisation), 

paternal unemployment has the opposite impact(173). Although, education is strongly 

associated with health and wellbeing, through itinfluences life expectancy, morbidity, health 

behaviours, employment, and income, it is one of the neglected SDH(70). 

It can be concluded that parental education is a key factor of achieving the SDG3 target 2; 

however, more research is required to explore the mechanisms by which education influences 

child health. According to UNICEF’s education report 2018, the main barriers to schooling in 

Sudan are poverty, geographical disparities, gender inequities, disability, armed conflict, and 
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displacement (175).UNICEF’s report concluded that Sudan remained far from achieving SDG 4 

(quality education)(175). In addition, a recent study in 2021 conducted by Daoud, (176) among 

40 illiterate girls  from villages in three states, namely Khartoum, Kassala, and North Kordofan 

reported poverty was the most mentioned cause of drop out from basic school. In addition to 

the old challenges of education that faced LICs, the unanticipated global COVID-19 pandemic is 

putting education at risk through forced global shutdown of many activities, including 

educational activities(177,178). 

6.2.2 Impactsof maternal health and nutritional status 

While undernutrition, (e.g. small maternal upper arm circumference<23 centimetres) is a public 

health problem in Sudan (26), overnutrition, (e.g. overweight and obesity) is the case in the Gulf 

countries including the UAE (36,179). Nevertheless, micronutrients and anaemia with their 

complications such as perinatal deaths are major public health problems in both studied 

countries, particularly in Sudan (180–185). Although all these types, (i.e. undernutrition, 

overnutrition and micronutrition) are malnutrition problems their approaches are different, 

especially when coexisting in the same community, (i.e. undernutrition and overnutrition)(186). 

In Khartoum,Paper 1 reported small maternal upper arm circumference was the main predictor 

of LBW (26). In addition, 12.5% of thepregnant women (1801) in Khartoum were 

undernutrition, especially among women with few prenatal care visits (≤2 visits)(187).It is worth 

mentioning that, more attention should be paid not only to number of prenatal care visits but 

to the quality of prenatal care visit. 
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In Sudan, malaria is a major public health problem (184,188), especially among vulnerable 

groups such as children and women, regardless of age and birth order (189). In Africa including 

Sudan, many authors have reported a close relationship between malaria and adverse 

pregnancy outcomes such as preterm birth (190), LBW (188) and stillbirth (191). In addition, 

maternal anaemia is linked to both peripheral and placental malaria (184,188,189). Recently, in 

Sudan, anaemia was associated with an increased risk of CS (182). Simple measures such as 

access to prenatal care, adherence to nutrition, (e.g. iron supplementation) and malaria 

preventive measures, (e.g. anti-malarial chemoprophylaxis and bed nets) can prevent malaria 

and its life-threatening complications such as anaemia and improve maternal and child health 

(184,192).In Kassala, the greater the severity of anaemia during pregnancy, the greater risk of 

preterm birth, LBW and stillbirth was reported (193). The complexity of the association 

between malaria, anaemia, preterm, LBW and CS is understudied (182,184,188,189). This may 

raise the need for further research to explain the variations of preterm birth rates. Therefore, 

malaria and anaemia could be taken into consideration in future studies. 

6.2.3 Impacts of prenatal care 

Adequate prenatal care is an important strategy for improving maternal and child health 

outcomes (62,66,71).In line with other studies, the framework emphasises the importance of 

prenatal care for child health (62,66).In Sudan,lack of prenatal care associated with significant 

maternal and perinatal morbidity and mortality such as LBW and small maternal upper arm 

circumference (26,187). Regarding prenatal care services, Sudan is characterised by both low 

prenatal care coverage and low quality of prenatal care (26,67) compared to free access to 
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prenatal care in the UAE (158,194), however, in the UAE, low educated mothers were less likely 

to start early prenatal care (194).  Consistent with Sudan, a mother with no or few prenatal care 

visits was more likely to deliver a LBW child in different settings (195,196).In the USA, among 

the identified SDH, low education and young maternal age played key roles in late or no 

prenatal care utilisation among pregnant women (71).  

In Sudan, lack of prenatal care has a negative impact on perinatal outcomes (26,197). For 

example, in Khartoum, a mother with no prenatal care was two times more prone to have LBW 

and perinatal death (26). In addition, mothers with no prenatal care and with LBW were at 

almost two times and seven times more prone tohave perinatal death, respectively (26). In 

Kassala, the likelihood of perinatal death was more than three times among non-prenatalcare 

users (197). Lack of prenatal care was stated by many researchers as the main factor of 

neonatal death (198,199). In support of the current results, LBW and preterm birth were the 

main causes of neonatal and infant morbidity and mortality (13,200). Thus, to reduce perinatal 

and infant deaths, all efforts should be directed to encourage women to attend prenatal care 

visits (26,197,201) and to investigate the main barriers of access to maternal healthcare 

services , especially among disadvantagedcommunities such as nomad womenand teenage 

pregnancy girls (145,202,203). In the nomadic community in Sudan, the main identified barriers 

of access to maternal healthcare services are the mobile lifestyle of nomads, their low level of 

education and knowledge, gender norms, beliefs, values and attitudes, and their geographical 

locations(145). 
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In Sudan, the main identified barriers of prenatal care were cost, distance, dissatisfaction with 

previously used services and low level of education (145,203). Prenatal care visit is a good time 

to check maternal health status (e.g. nutritional), to provide breastfeeding education, to discuss 

with the mother in advance all the possibilities of adverse pregnancy outcomes and how to 

overcome them. For example, a systematic review and meta-analysis study conducted in 2018 

by McFadden and others concluded both prenatal and postnatal breastfeeding counselling is an 

effective public health intervention to initiate and continue breastfeeding(204). 

It is worth emphasising that,in Sudan, provision of access to healthcare services is an important 

SDH. Fortunately, simple interventions such as promoting prenatal care and improving 

maternal nutrition can improve child survival through reducing the high rates of preterm births 

and LBW. Not to mention, every effort that can reduce the unnecessary CS and preterm birth 

will definitely improve child survival (21). In contrast to Sudan, in the UAE healthcare coverage 

including maternity benefit is mandatory for both Emirati and non-Emirati families (158). 

However, the quality of prenatal care needs to be improved in the UAE (194).  

By analysing these factors in-depth, the key factorthat healthcare decision-makersneed to focus 

on is the prenatal care as the other factors, (e.g. using a mosquito net, nutritional 

supplementations and breastfeeding education) can be received during prenatal care visits. The 

low coverage of prenatal care in Sudan can be improved through focusing on  providing 

healthcare services for all mothers, especially those with high birth order and husbands’ with 

low education(68). Improving educationof motherscan improve the quality of prenatal care in 

the UAE too (194), and potentially reduce the preterm birth rate as a consequence (21).  
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6.3 Predictors and impacts of preterm birth, low birth weightand caesarean section  

6.3.1 Predictors and impacts of preterm birth and low birth weight 

In Sudan, abnormal BMI, dental problems and maternal illness and short inter pregnancy 

intervals were the common reported factors of preterm birth (19,20). Low maternal education, 

LBW and Arab mothers were associated with preterm birth in the UAE(21). Recently, a study 

indicated that low educated mothers were less likely to start early prenatal care in the UAE 

(194).  Another study in Belgium documented a significance association between the content 

and timing of prenatal care and the risk of delivering preterm birth (205). CS was the common 

predictor of preterm birth in both studied countries (19–21). 

 Fortunately, most of the factors associated with preterm birth can be modified; therefore, 

preterm births can be reduced by implementing community programmes regarding maternal 

education, dental hygiene and adequate prenatal care. 

LBW associated with perinatal morbidity and mortality (13,26) and delayed initiation of 

breastfeeding (11) in Sudan and the UAE, respectively. In addition, in Abu Dhabi, a LBW infant 

was at thirty  times greater risk of being admitted into theNICUcompared to a normal birth 

weight infant(31). The main factors associated with perinatal deaths in Sudan were home 

delivery, birth order ≥3, lack of prenatal care, not using a mosquito net and not taking prenatal 

iron supplementation (26,197,206). In addition, lack of prenatal care and low maternal 

education were associated with high maternal mortality in Kassala (183). In Sudan, the most 

common reported cause of neonatal and infant morbidity and mortality was septicaemia, 

especially among preterm birth and LBW infants (13,207). 
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6.3.2 Predictors and impacts of caesarean section  

Besides the countries included in this work, studies from other countries have documented an 

overuse of CS (57,208,209). The overuse of CS has been associated with adverse pregnancy 

outcomes, (e.g. preterm birth and LBW)(57,208,209), delayed initiation of breastfeeding 

(117,210–213), maternal mortality, stillbirths, neonatal mortalityand infant mortality(14,208). 

Although the rates of CS were above the WHO recommended rates (10% to 15%) (34) in both 

studied countries, it was nearly double in the UAE (30.2%) (36)compared to Sudan (17.8%) (35). 

The high rate of CS in the UAE could be attributed to many reasons: (1) lack of knowledge 

among  the majority of pregnant women (78.4%)about risks associated with CS as it was 

reported by a recent study (214), which can lead to unnecessary CS, (i.e. CS on maternal 

request), (2) increase in the prevalence of obesity(36,215), and (3) increase in the proportion of 

older women(36). In many regions, including the Eastern Mediterranean Region, the high CS 

rate was attributed to multiple factors such as social, economic, cultural, individual and 

healthcare facilities factors (146,216).  

In the current work,old maternal age was the common predictor of CSin both studied 

countries(35,36). This result is consistent with existing literaturethat showing strong association 

between old maternal ageand CS indifferent countries including the UAE (217–220).However, in 

Sub-Saharan Africa, young maternal agewas a strong predictor for other adverse pregnancy 

outcomes such as preterm birth and LBW(221). This could be attributed to the lowmaternal 

healthcare service utilisation in the majority of Sub-Saharan African countries including 

Sudan(202).This could be attributed to limited access to prenatal care and education among 
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teenage mothers (67,202,222). In Kassala, the rate of teenage pregnancy was 

15.2%(67).However, teenage pregnancy is not commonly recordedin the UAE. The last 

recorded rate of teenage pregnancy in the UAE was 8% in 1995(223).  A low rate of teenage 

pregnancyinthe UAE is expectedin comparison to Sudan, for many reasons, of them, the high 

mean of maternal age in the UAE (30 years) (36) compared to Sudan’s mean (27 years)(35), (i.e. 

the possibility of teenage pregnancy is higher with low maternal age mean compared to high 

maternal age mean), the high maternal education level in the UAE (96.0%) compared to Sudan 

(43.8%)(33,36)as access to education (222), prenatal care (202) as well as high pregnancy health 

literacyamong teenagers (224) are preventive factors for teenage pregnancy, the UAE is a high 

income country andlow rate of teenage pregnancy is expected(225). However, teenage 

pregnancy is a complex issue as it is influenced by many sociocultural factors(67,226).  

It can be concluded thatextreme maternal ages,(i.e.<20 years and >35 years) havenegative 

impacts on poor pregnancy outcomes(227) and this can be linked to SDH such as  low access to 

healthcare services, especially in Sub-Saharan Africa (202). 

While first child order and maternal illness,(e.g. diabetes with pregnancy and hypertension with 

pregnancy) were identified as predictors of CS in Sudan (35), non-Arab mothers and obesity 

were identified in the UAE as predictors of CS(36). In line with the current results in Qatar, 

obesity and non-Arab mothers'  nationality were the main factors associated with pregnancy 

complications such as diabetes with pregnancy, hypertension with pregnancy and adverse 

pregnancy outcomes,(e.g. preterm birth and CS)(179). In Sudan,mothers with illness during 

pregnancy such as diabetes, hypertension and malaria were associated with poor pregnancy 



75 
 

outcomes such as CS (35), preterm birth (19), still birth (191), and delayed initiation of 

breastfeeding (75). The risk related tofirst child order in Sudan could be due to the association 

between younger age and first child order, unlike in the UAE with older age,(i.e. the mean of 

maternal age in Sudan (35)was less compared tothe UAE (36)). Obesity was reported by many 

researchers as the main predictor of CS including both studied countries (36,179,228–

230).Obesity influences CS in many ways and this was reported by Rogers, et al.,(230). 

In contrast to other studies (231,232),  in both settings maternal education was associated with 

CS only in univariate logistic regression analysis(35,36). The literature is contradictory regarding 

the impact of high maternal education on CS, positive impact (231), (i.e. educated mother is 

less likely to bedelivered by CS), negative impact (232) and no impact (229) similar to the 

current work (35,36).  

The literature has documented that CS has both short-term and long-term impacts on the 

health of women and children (233). CS is the most reported predictor to poor breastfeeding 

practices (10,36,234). Reducing high CS rates should be a global health issue. The high rates of 

CS in both studied countries necessitate a call for action.  

In the studied settings some modifiable factors for CS such as medical disorders and obesity 

were identified(35,36). Addressing these factors and prioritising action to reduce the high CS 

rates will ultimately improve the survival of infants and children (235). Modifying such factors 

will also improve breastfeeding practices(236,237). Breastfeeding is a significant protective 

factor against obesity (238) and chronic medical disorders such as diabetes in later life 

(239).Interesting, a recent study in Sudan, reported breastfeeding of previous child might 
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reduce the likelihood of hypertension during pregnancy(240).Therefore, breastfeeding is acting 

in the frontline against obesity, diabetes and hypertension during pregnancy. 

Although CS impacts negatively on early initiation of breastfeeding in both the UAE (11) and 

Sudan(10), CS was only associated in the univariate logistic regression analysisin Kassala (35). 

Another study with a larger sample size could reveal such an association in Kassala. 

6.4 Predictors and impacts of breastfeeding practices 

Despite the WHO adoption of the International Code of Marketing of breast-milk substitutes, 

still poor adherence exists(241)(242). Such poor adherence was documented in the WHO’s 

report of February 2022 which exposes the aggressive marketing practices used by the formula 

milk industry, and highlights impacts on families’ decisions about how to feed their babies and 

young children (243). In addition, the report explores some opportunities for action that 

governments, health professionals and their associations, civil society and individuals can and 

should take such as (1) recognise the scale and urgency of theproblem, (2) develop, activate, and 

enforcelegislation, and regulation, (3) protect the integrity of science and medicine, (4) safeguard 

children’s health on digital platforms, (5) invest in mothers and families, divest fromformula 

milk companies, and (6) expand coalitions to drive action (243). 

Higher prevalence of formula feeding was reported in various studies, for example in Sudan 40% 

(76), Yemen 55% (244), and in Iraq 64% (245). Such high rates of formula feeding could be 

attributed to the degree of security instability in these countries, (i.e. donation of infant formula 

and other mother's milk substitutes at the time of the previous humanitarian/refugee crisis) 

(76)(244)(245). According to Gribble, 2013, in emergency situations breastfeeding should be 

encouraged, (i.e. psychosocial support) as much as possible and formula feeding should be 
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avoided to save children's lives(246). Therefore, in any situations breastfeeding should be the 

best choice for babies. 

In Kassala, male child, and child of a mother with illness during pregnancy were four and five 

times more likelyto delay initiation of breastfeeding, respectively (75). The association between 

male child and delay initiation of breastfeeding was reported in the recent Sudan MICS as well 

(10). Such an association needs to be studied thoroughly including sociocultural factors and to 

explore if there is any sort of gender biased breastfeeding, (i.e. gender inequality in 

breastfeeding). It is worth mentioning that, according to the WHO, gender is a strong SDH(72). 

On the other hand, poor breastfeeding practices are associated with poor infant and early years 

health (33,247,248). In Kassala, poor breastfeeding practices such as bottle feeding was among 

factors associated with child morbidity (33,76) and bottle fed children were more than two 

times more prone to hospitalisation(76). Urban residence and lack of breastfeeding education 

during pregnancy were associated with bottle feeding (76) and these factors might have an 

indirect association with child hospitalisation. In support of this assumption, Ray, et al.,(249) 

found infants living in rural areas were less utilising hospital and stay less at hospital compared 

to urban ones. Although the four included papers from the UAE did not include child morbidity 

data, poor breastfeeding practices such as delay initiation of breastfeeding and bottle feeding 

were associated withchild morbidity including RTI, gastroenteritis, and malaria(15,248). 

Although delayed initiation of breastfeeding increases the likelihood of neonatal morbidity and 

mortality in many settings (15,16), it was not in Kassala. This could be due to lack of including 

mortality data, (e.g. child with delayed initiation of breastfeeding may result in death) in Kassala 
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(75). In Abu Dhabi, CS (36) and LBW (11) were associated with delayed initiation of 

breastfeeding and among working mothers were old maternal age, non-Arab nationality, CS,  

not rooming-in and LBW(77). 

In summary, early initiation of preventive measures for maternal and child health such as good 

maternal health, safe pregnancy and delivery, and optimal breastfeeding will save children’s 

lives. To achieve this, the current work addresses certain sociodemographic, prenatal, adverse 

pregnancy outcomes and child feeding practices aiming to improve perinatal and child health. 

Furthermore, the current work provides some recommendations to reduce the high rates of 

preterm birth, LBW and CS; promotion of prenatal care and promoting breastfeeding among all 

mothers,especially to vulnerable mothers. 

6.5 Implications forpublic health 

A plethora of studies in many countries including Sudan and the UAE have reported that 

sociodemographic, prenatal predictors, public health problems such as preterm birth, LBW, CS 

and poor feeding practices such as bottle feeding and delayed initiation of breastfeeding are 

important causes of child morbidity and mortality (9,18,208,250).These issues represent major 

public health problems and put a heavy burden on human health, economy and the nation as a 

whole (1–3).These public health problems are interrelated (22,28,57–60), hence, their impact 

on child morbidity and mortality can be direct or indirect. Aiming to improve birth outcomes 

and child health, the WHO has issued recommendations and guidelines regarding preterm birth 

(7), LBW (8), CS (2) and breastfeeding practices (251). Such recommendations and guidelines 

are of paramount importance when linked to the local context based on the surveillances’ 
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findings so as to prioritise interventions. A thorough understanding of the whole context is 

needed to prioritise interventions. This is the core aim of this work,(i.e. exploring the 

magnitude of the predictors, adverse pregnancy outcomes, assessing the impacts and 

proposing suitable recommendations including interventions to improve maternal and child 

health within the studied settings and beyond). This work was a wonderful opportunity to look 

back to whatI have already done regarding maternal and child health. Such considerationis 

needed to understand the context as a holistic approach, critique the existing situations, 

identifying the gaps, paving the path to future research.Furthermore, this work indicates the 

importance of the need for more collaboration of all involved parties and even across countries. 

Such collaboration is needed, particularly during difficult times of global emergencies such as 

COVID-19 and its direct and indirect negative impact on maternal and child health (252).  

The benefits of the included nine published papers (11,21,26,33,35,36,75–77) were not 

confined to the studied settings as many of these papers have beencited by other scholars. The 

frequent citations of thesepapers may indicate the gaps they filled. For example, although, 

Paper 9 (21)regarding preterm birth and LBW in Abu Dhabi was published in February 2020, it 

has beencited nineteen times. In addition, the author received verbal positive feedback from 

healthcare staff that the original papers of this work helps them to improve their practices such 

as updating their guidelines, conducting campaigns regarding safe pregnancy awareness and 

breastfeeding promotion.Taking the wider scope of generalizability of the current work findings 

into account, by transforming this work into actions, especially by applying this newly-created 

framework, maternal and child health in the studied settings and beyond settings will be 

improved. 
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In conclusion, this work can be a good foundation for future research targeting maternal and 

child health in the studied settings and similar contexts. 

6.6 Implications for future research  

This work revealed valuable information regarding the identification of certain 

sociodemographic and prenatal, adverse pregnancy outcomes and child feeding practices and 

their final impact on perinatal and early years health. This information can be used by 

healthcare decision-makers to improve pregnancy outcomes and child health. As the papers 

upon which this work is built were all carried out in the last ten years, it is meaningful to 

combine these in one thesis. Such combining will widen the scope and increase the impact of 

the already published work. This work evaluated the previous papers, by detecting the 

strengths and weaknesses of the previous published nine papers, and integrating their findings 

within the existing literature and by doing that, the path for future research will be clear.  

Due to the dynamic nature ofhealth predictors and transformation within and between 

countries further research is needed to understand these public health issues in-depth.  Future 

research needs to take into consideration the limitations highlighted in these papers, in 

addition to the newly detected limitations in this current work.  

Although the current work explores the existing situation and shows the complexity of maternal 

and child health in the studied settings; it raisesnew questions that need to be answered 

byfuture research. This indicates the non-linearity of maternal and child health issues, for 

example, investing in child health will improve SES such as education and vice versa (253).  
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As the present work explores the impact of sociodemographic, prenatal, preterm birth, LBW 

and CS on child feeding practices, perinatal and early years health,furtherwork to reverse the 

impact is desirable,(i.e. to estimate the impact and benefits of breastfeeding practices on 

preterm birth, LBW survival, and to come up with suitable interventions and suggestions to 

improve breastfeeding among, preterm, LBW and CS babies). As the health of a child starts not 

only from pregnancy but even before pregnancy (42) any investment in this period is cost 

effective and should be encouraged.  

Another example justifying the significant social and economic benefits of investing in women's 

and children's health, (i.e. by increasing health expenditure, high health and socioeconomic 

return is estimated when using simulation modelling) was demonstrated by Stenberg, et 

al.,(254). Such work highlights the needs and the cost-effectiveness of investing in the health of 

girls, women and children as a key in achieving SDGs (253). 

Further research is needed for many reasons, such as overcoming the previous work 

limitationsas mentioned below, answering the newly created questions from the current 

discussion and validating the newly-created framework, (i.e. Hassan’s framework for integrating 

maternal and child health 2021). The future research should focus on the discrimination 

between parent’s education and occupation within and between countries; the mechanism of 

influence of parent’s education and occupation on child feeding practices, perinatal, infant and 

child health; sociocultural factors behind some child feeding practices such as  child gender 

discrimination regarding delay initiation of breastfeeding; in future research more attention 

should be paid to data linking so as to have a full picture of the situation, (i.e. integrating child 
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morbidity data with mortality data and community-based data with hospital-based ones). Also, 

the current work highlights the importance of understanding the SDH, their impact on health 

outcomes, and the need to provide comprehensive healthcare for all, especially 

fordisadvantagedcommunities.  

6.7 Limitations of the current work 

The current work has some limitations that need to be mentioned. The limitations are related 

to the original included nine papers, which are summarised below with some suggestions to 

overcome them: 

- Few data were missing, any data collector should know the value of the completed data 

and early checking of data is desirable. 

- Some studies were hospital-based and others were community based, collecting data 

from both hospitaland community at same time can give an accurate estimation and 

better description for these public health issues, in addition to longitudinal projects that 

could follow women even before pregnancy until child age five years or more. 

- All theincluded nine papers arequantitative studies, a mixed methods study that 

combines both quantitative and qualitative data collection will be of paramount 

importance to providemore in-depth findings about maternal and child health. 

- Lack of in-depth tackling of some factors of SDH such as policies, laws, and 

environmental factors and their impact on child health in the original nine papers. For 
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example, the influence of environmental factors on child mortality will be prominent in 

the future(255).  

Future research that takes all these limitations into account will improve the newly-created 

theoretical framework. 

6.8 The dissemination plan for the current work 

To maximise the benefits of the current work, especially encouraging use of the created 

theoretical framework, the author will communicate the findings of this work to wider 

communities through publishing the thesis, delivering of presentations at conferences, and 

sharing the information with the health authorities in both studied countries as well as with 

colleagues. Furthermore, the author invites researchers from the studied countries and across 

the globe to use the created framework under the title of ‘Hassan’s framework for integrating 

maternal and child health 2021’, and the authorencourages potential users of Hassan’s 

framework to send feedback and comments aiming to improve the framework. In addition, the 

author will try to update this framework based on the findings of his future research. For 

example, the author future research will focus on studying and integrating more SDHin the 

framework. 
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Chapter 7 

Recommendations and Conclusions 

7.1 Recommendations 

This work showsmaternal and child health needs to be improved in the studied settings, 

therefore, urgent action should be taken by all involved parties, such as decision-making 

authorities, healthcare staff, family members, employers and societyas a whole.  Based on the 

created theoretical framework,the analysisof the content and the triangulation of the collected 

information from reviewing the literature and the included nine papers regarding maternal and 

child health in both Sudan and the UAE, the current work addresses the following 

recommendations including implementation of policies and initiatives that will lead to 

improvements in maternal and child health: 

 The reported papersprovided valuable baseline information to develop appropriate 

strategies to reduce the high rates of preterm birth, LBW and CS through estimating their 

magnitude, addressing the associated sociodemographic and prenatal factors and their 

impact on child feeding practices, perinatal and early years health.The future strategies 

need to focus on the above identified factors so as to address social determinants of 

maternal and child health in the studied settings and beyond settings. 

 Addressing the SDH as well as health promotion activities, especially those related to 

women’s healthcare such as age of marriage, female education,gender inequality, 

prenatal care and women nutrition, to prepare women,their families and healthcare 
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providers for safe pregnancy and with good outcomes. Addressingthe SDH can be 

through many ways: raising awareness about SDH, developing and updating policies and 

laws related to human health and wellbeing. Addressing the SDH is essential to  

improvematernal and child health, especially in countries suffering from armed conflict 

and its adverse effects on child health and development, (e.g. lack of access to basic 

needs, malnutrition,high maternal and neonatal mortality rates, social and psychological 

problems), and Sudan is not an exception(87,256,257). 

 Parental education status has a significant impact on maternal and child health, for 

example, in Sudan; a father’seducation status was more powerful than a mother’s 

education status on seeking prenatal care services. Therefore,provision of education for 

all children regardless of their gender with more attention to education’s quality and 

output. In addition, further research is needed to explore the variations of parental 

education on maternal and child health including access to prenatal care services. 

 Appropriate strategy is needed to improve access to healthcare services, especially for 

disadvantagedcommunities, for example, provision of free prenatal care services for all 

mothers with more emphasis on mothers with low education and residing in difficult 

access areas such as nomads. More attention should be paid not only to the coverage of 

healthcare services but to the quality of the provided services as well. 

 Implement policies such as safe pregnancy and breastfeeding promotion, auditing and 

reporting of preterm birth, LBW and CS.  
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 Initiatives to raise awareness of unnecessary  CS, appropriate breastfeeding practices, 

among women, men, healthcare staff and the public through education, 

training,launching of campaigns, (i.e. posters, brochures and media sessions) and 

discussing cultural breastfeeding related issues such as acceptance of breastfeeding in 

public. 

 Promotion of breastfeeding practices among all mothers through early initiation of 

breastfeeding within the first hour, EBF up to 6 months, appropriate introduction of 

complementary feeding and continuebreastfeeding for two years or more.  This can be 

achieved through supporting, promoting, and educating allmothers and fathers 

regarding good breastfeeding practices and discourage bottle feeding. Furthermore, 

women who face breastfeeding difficulties need to be identified as early as possible and 

challenges and barriers properly addressed. Such support can be from the healthcare 

staff, family, employers and the community as a whole. 

 The WHO International Code of Marketing of breast-milk substitutes should be adopted, 

and enforced by all countries through developing of policies, law and raising awareness. 

 More attention should be paid to mothers with medical illness such as diabetes, 

hypertension, and malaria. This can be achieved through early detection and close 

prenatal care follow up as well as looking for SDH related to these medical illnesses.  

 Creating of partnerships with other countries to share knowledge and practices aiming to 

improve maternal and child health. For example, Sudan can extend such partnership with 

the UAE,throughtheUAE funding of maternal and child health programmes such as 
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increasing prenatal care coverage, decreasing teenage pregnancy and improving women 

education in Sudan. This work can be a good start for a fruitful partnership. 

In addition, the above-proposed recommendations can be implemented to improve the current 

situation of maternal and child health. The proposed recommendations including policies and 

initiatives can be applied at the studied countries and can be duplicated in others countries and 

even across the globe. 

7.2 Conclusions 

The current work addresses the main determinants of preterm birth, LBW and CS and their 

impact on child feeding practices, perinatal and early years health. Adverse pregnancy 

outcomes such as preterm birth, LBW and CS present major public health problems due to their 

adverse effects on maternal and child health, (i.e. poor child feeding practices, increasing 

perinatal mortality, child morbidity and mortality), especially in LICs. To improve maternal, child 

health, a theoretical framework is created.The significance of the newly-created framework 

arises from the author’s prior work, creating new meaning by combining and discussing the 

findings from the author’s published work with the existing literature and comparing the 

findings between the two studied countries (Sudan and the UAE), transforming the existing 

related frameworks forward, and addressing SDH that can help decision makers prioritise 

actions for improving maternal and child health as well as the applicationof the newly-created 

framework in different settings. Therefore, the current work significantly contributes to the 

knowledge by creating a theoretical framework and helpshealthcare professionals to take 

decisions based on a holistic approach. 
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The newly-created theoretical framework identified certain sociodemographic  factors such as 

nationality, residence, parental education, SES, maternal age, obesity and child gender; certain 

prenatal factors such as prenatal care, maternal illness, birth order and breastfeeding education 

as the main predictors of adverse pregnancy outcomes, child feeding practices, perinatal, and 

early years health. The current work addresses all these predictors and outcomes; highlights 

the implications on public health and future research and provides some recommendations.The 

findings of this current work, especially the created framework and the proposed 

recommendations can be used by decision makers and researchers to prioritise their 

interventions.In addition toapplication of the current work findings with such generalizability 

scope will lead to improvements in maternal and child health in the studied settings and 

beyond settings. Improving maternal and child health is key for any nation’s sustainability as 

both mother and child represent the core of the SDGs. The created framework is a suitable tool 

to predict child feeding practices, perinatal and early years health. Predicting maternal and 

child health and putting appropriate preventive measures accordingly is an essential key step in 

achieving SDGs. This can be achieved through empowering women by education, employment, 

and free access to healthcare services. 
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Appendix 1 

 

Data extraction and strengths and limitations of the literature review included studies 

Study, location Type of study  Sample Study’s 

concept 

Study’s key  findings  

Kayode, et 
al.,(88), Nigeria  

Population-based 
cross-sectional 
study explored the 
2008 demographic 
and health survey  

28,647 children 
of under-five 
years 

- Under-five 
mortality 

Under-five mortality 
associated with early 
maternal marriage (<15 
years), under utilisation of 
healthcare services, short 
duration of breastfeeding 
(BF) (<18 months), non-using 
of family planning, big family 
size, polygamy  high  birth 
order, low birth weight 
(LBW), rural residence, and 
poor sanitation  

Valente, et al., 
(90), Portugal 

Population-based 
cross-sectional 
study conducted 
between January 
and May 2011 

1,285 under-
five children  

- Nutritional 
status of 
under-five 
children 

birth weight, nutritional 
status, and maternal 
education and weight gain 
during the first year of life 
were key protective factors 
against undernutrition during 
infancy and childhood 

Liang, et al., 
(96), data from 
low and middle 
income 
countries 
(LMICs) 

Systematic review 
carried out in 2017 

45 articles 
included in the 
analysis 

- Infants 
under one 
year of 
age 

- Both preterm birth and 
LBW were associated 
with neonatal mortality 

- Malnutrition, lack of BF 
and low oxygen 
saturation were 
associated with infant 
mortality 
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Shah, et al.,(97), 
Bangladesh 

Cohort study 
conducted 
between June 2007 
and September 
2009 
 

32,126 live 
births 

- Preterm  - 22.3% were preterm 
babies  

- 46.4% of all neonatal 
deaths occurred among 
preterm babies 

- Preterm babies 
associated with first child 
order, low 
socioeconomic status 
(SES) and maternal 
complications during 
pregnancy 

- Preterm babies were at 
higher risk of deaths 
compared to term babies 

Santos, et al., 
(98), Brazil 

Population-based 
birth cohort study 
in 2004 

447 late 
preterm births 

- Preterm - Late preterm birth 
associated with young 
maternal age, lack of 
prenatal care, and 
hypertension 

- compared with term 
births, late preterm 
births associated with 
maternal depression at 
birth, perinatal 
morbidity, and delay 
initiation of BF and 
neonatal and infant 
mortality 

Elder, et al.,(99), 
Australia 

Cohort analysed 
hospital 
readmissions to 
one year in infants 
delivered with very 
preterm during 
1990 and 1991 

538 very 
preterm births 

- Preterm  - Readmission of very 
preterm babies 
associated with 
aboriginal race, male 
baby and chronic lung 
disease 

- BF was protective of 
readmission 

- Very preterm births are 
at higher risk of 
morbidity and mortality  
compared to late 
preterm births 

Gracie, et al., 
(100), Canada  

Study protocol  2,000 women - Preterm  To predict women at risk of 
preterm birth through 
examining  gene expression 
profiles and the environment 
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Alasfoor, et al., 
(101), Oman 

Case-control study 
conducted in 2002 

190 cases 
underweight 
children and 
190 controls 
non-
underweight 
children age 6-
35-months 

- LBW Child born with LBW was 
strongly associated with 
persistent underweight, 
maternal height, low 
maternal education, 
morbidity, usage of milk 
formula and poor sanitation  

Nisha, et 
al.,(102), 
Bangladesh 

Qualitative study in 
two rural settings 

32 in-depth 
interviews of 
pregnant 
women (11), 
recently 
delivered 
women (12), 
husbands (4), 
and mothers-
in-law (5), two 
focus group 
discussions 
among 16 
husbands and 
key-informant 
interviews with 
4 community 
health workers 

- LBW - Most of participants did 
not consider birth weight 
a priority for assessing a 
newborn’s health status 

- Lack of awareness of 
birth weight and fear of 
caesarean section (CS) 

- The most perceived 
causes of LBW were 
maternal poor nutrition, 
inadequate diet during 
pregnancy, anaemia, 
illnesses during 
pregnancy, short stature, 
twin births, and influence 
of supernatural spirit 

Ricci, et al., 
(103), Sub-
Saharan African 
countries 

Structural equation 
modelling 
approach was 
applied to the 
databases 
collected from 
2000 to 2016 

Analysis of the 
World Bank 
and FAO 
databases of 
under‐five 
mortality in 
sub‐Saharan 
African 
countries (37) 

- Under‐five 
mortality 

Child nutritional status, LBW, 
exclusive breastfeeding 
(EBF), health resources and 
environmental hygiene play a 
key role in child mortality  

Upadhyay, et 
al., (104), India 

Secondary data 
analysis of primary 
intervention trial 
aimed to evaluate 
the effect of 
vitamin A 
supplementation 
on mortality in the 
first 6 months of 
life 

44,984 infants  - LBW   
- BF 
- infants 

morbidity 
- infants 

mortality 

- 10,658 (23.7%) were 
LBW 

- LBW infants were at risk 
of hospitalisation and 
mortality compared with 
normal birth weight 
ones, especially in the 
neonatal period  

- LBW babies were at 
increased risk of delay 
initiation and early 
cessation of BF 
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Dessu, et al., 
(105), Ethiopia  

Prospective cohort 
study conducted 
during March 2018 
to February 2019 

216 LBW 
neonates 
admitted in 
neonatal 
intensive care 
unit (NICU) 

- LBW High rate of mortality 
(83/1000 live births), 
especially among maternal 
history of diabetes mellitus, 
HIV, not practicing kangaroo 
mother care and non-EBF 

Tesfaye, et al., 
(106), Ethiopia 

Decision tree 
analysis for 
Ethiopian 
demographic and 
health survey data 
(EDHS) data of 
2011 

11,654 records 
of EDHS 

- Under-five 
mortality 

Child mortality associated 
with BF, parental education, 
family planning, preceding 
birth interval, presence of 
diarrhoea, LBW and age of 
the mother at first birth 

Colaizy, et al., 
(107), USA 

Analysis of 
secondary data 
collected between 
October 1999 and 
August 2001 by 
using models  

848 extreme 
LBW infants 

- LBW 
- BF 

- ELBW were more at risk 
of mortality and 
morbidity such as 
necrotizing enterocolitis 
(NEC) 

- optimised feeding (≥98% 
maternal milk)  
associated with reduced 
risk of NEC among ELBW 
infants 

Chaman, et al., 
(108), Iran 

Community-based 
nested case-
control study 
conducted among 
children born from 
June 1999 to 
March 2009 
(10,912 children) 

65 cases and 
130 controls 

- Under-five 
children 

Under-five mortality 
associated with short BF 
period, less frequent 
healthcare visits and LBW 

Lundeby, et al., 
(109), 
Somaliland 

Observational 
study based on 
hospital records 
from 164 neonates 
admitted to the 
neonatal unit from 
June to October 
2013 

164 neonates - Neonatal 
morbidity 
and 
mortality  

- Neonatal mortality 
associated with  preterm 
birth and LBW   

- The discharged neonates 
faced many health 
problems such as non-
EBF, low rate of 
vaccination and more 
prone to gastroenteritis 
and respiratory distress 

Karim, et 
al.,(111), 
Bangladesh 

Secondary data 
analysis of 
Bangladesh 
Demographic and 
Health Survey, 
2014 

3,162  
delivered 
mothers 

- BF Delay initiation of BF 
associated with CS and not 
receiving postnatal care  
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Veile, et al., 
(120), Mexico 

Study used a 
longitudinal child 
health dataset 

88 children 
aged up to 60 
months 

- CS 
- BF 
- childhood 

infectious 
morbidity 

No a direct link between CS, 
child BF practices and child 
morbidity 

Shah, et 
al.,(115), 
randomly 
selected 131 
African health 
facilities 

The WHO’s global 
survey in 7 African 
countries between 
September 2004 
and March 2005 

83,439 births - CS CS rates influenced by many 
factors such as previous CS, 
preeclampsia, induced 
labour, pregnancy 
complications, and higher 
health facility classification 
scores 

Saeed, et al., 
(116), Pakistan 

Hospital-based 
cross-sectional 
study conducted 
during 2008 to 
2009 

2,500 women - Mode of 
delivery 

- BF 

Women delivered via CS 
faced BF problems compared 
to vaginal delivery, and there 
is increasing trend of bottle 
feeding with the increases in 
the rates of CS 

Bruno, et al., 
(117), South 
Sudan 

Cross-sectional 
study conducted 
from October 2016 
to January 2017 

806 mothers - BF 52% delayed initiation of BF 
Delay initiation of BF 
associated with CS, 
discarding of colostrum, 
unmarried mothers, 
exposure to infant formula 
advertisement and no house 
ownership 

Kambale, et al., 
(118), The 
Democratic 
Republic of 
Congo 

Cross-sectional 
study conducted 
between July and 
October 2016 

396 mothers - BF Delay initiation of BF 
associated with unmarried 
mothers, CS, no counselling 
on early initiation of BF and 
counselling by a non health 
professional 

Nguyen, et al., 
(119), Vietnam 

Cross-sectional 
questionnaire 
survey  in February 
2017 
 

286 mothers - BF - 90.6% initiated BF earlier 
- Less intention to 

breastfeed exclusively 
was higher among 
mothers of preterm 
babies and low education 
compared to term babies 
and educated mothers, 
respectively 

- Delay initiation of BF 
associated with CS 
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Debes, et al., 
(126), Global 
data 

Systematic review 
for data bases from 
1963 to 2011. 

18 included 
studies  

- BF Early BF initiation is a simple 
intervention that has the 
potential to significantly 
improve neonatal outcomes 

Alebel, et al., 
(127), Ethiopia  

Hospital-based 
prospective cohort 
study conducted 
between 
December 2017 
and May 2018 

513 neonates 
admitted to the 
NICU 

- Neonatal 
mortality  

- 21.3% died during the 
follow-up time 

- Predictors of neonatal 
mortality were being 
unemployed mother, not 
attending prenatal care, 
and not initiating EBF 

Edmond, et al., 
(128), Ghana 

Analysis of 
secondary data 
from a cluster 
randomised trial 
based in rural 
Ghana of the 
impact of weekly 
vitamin A 
supplementation 
to women of 
childbearing age on 
maternal and 
infant mortality 

3,411 infants  - BF 
- LBW  
- neonatal 

mortality 

- 8.7% were LBW 
- Improving early infant 

feeding practices is an 
effective, feasible, low-
cost intervention that 
could reduce early infant 
mortality of LBW infants 
in low income countries 
(LICs) 

Muhe, et al., 
(92), Ethiopia 

A one-year 
community study  

1,304 children  - Under-five 
morbidity  

Nutritional and healthcare 
factors make a significant 
impact on under-five 
morbidity 
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Kayode, et al., 
(95), Ghana 

a population-based 
study conducted 
from 2003 to 2008  

6,900 women - Neonatal 
mortality  

- Both individual and 
community 
characteristics show a 
marked impact on 
neonatal survival 

- Infants of multiple-
gestation, neonates with 
inadequate birth spacing 
and LBW had a lower 
chance of surviving the 
neonatal period 

- Similarly, high birth order 
infants and non-
breastfed infants were 
more likely to die during 
neonatal life, whereas 
adequate utilisation of 
prenatal, delivery and 
postnatal health services, 
reduced the likelihood of 
neonatal mortality 

- Dwelling in a 
neighbourhood with high 
socioeconomic 
deprivation was 
associated with 
increased neonatal 
mortality 

Onah, et 
al.,(112), Nigeria 

Cross-sectional 
analytical study in 
2012 

400 mother-
infant pairs  

- Infant 
feeding  

- Low rate of EBF (33.5%) 
- Non-EBF associated with 

low maternal education, 
high SES, CS, and delay 
initiation of BF 

Ezeh et al.,(113), 
13 Economic 
Community of 
West African 
States 
(ECOWAS) 

Population-based 
cross-sectional 
surveys 

76,934 children 
under-two 
years 

- BF Delay initiation of BF 
associated with mothers who 
perceived their babies to be 
small at birth, CS, not-
attending prenatal care, 
delivered by non-health 
professionals, male children 
and mothers from poor 
households 

Raihana, et 
al.,(123), 
Bangladesh 

Community-based 
study conducted 
from 2013 to 2015  

30,646 
newborns. 

- BF Children who delayed and 
who never initiated BF were 
at risk of morbidity 
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Abdullah, et 
al.,(94), 
Indonesia 

Matched case–
control study 
conducted in 2013 

154 cases and 
308 matched 
controls 
(surviving 
neonates) 

- Neonatal 
mortality  

Neonatal mortality 
associated with neonatal 
complications during birth, 
maternal complications 
during pregnancy and after 
delivery, maternal lack of 
knowledge of danger signs 
for neonates,  and home 
delivery 

Mengesha, et 
al.,(93), Ethiopia 

Prospective cohort 
study conducted 
from April to July 
2014 

1,152 neonates - Neonatal 
mortality 

- high neonatal mortality 
rate 62.5/1000 live births 

- Neonatal mortality 
associated with LBW, not 
initiating EBF, neonatal 
complications, maternal 
complications and lack of 
access to healthcare 
services 

Hazir, et 
al.,(122), 
Pakistan 
 

Cross-sectional 
study used data of 
the Pakistan 
Demographic and 
Health Survey 
2006–2007 

3,103 children 
under-two 
years 

- BF - Delay initiation of BF 
associated with 
employed mothers, and 
CS 

- Bottle feeding practice 
associated with mothers 
had ≥ 4 prenatal clinic 
visits and belonged to 
high SES 

Bentley, et 
al.,(91), 
Australia 

Population-based 
retrospective 
cohort study  
conducted 2007–
2012 

488,603 
children 

- Under-five 
morbidity  

Childhood infection 
associated with CS, labour 
induction, birth at <39 weeks 
and formula feeding  

Taye et al., 
(125), Ethiopia  

Community-based 
cross-sectional 
study conducted 
from April to May 
2020. 

494 mothers 
with infants 0–
6 months of 
age 

- Infant 
feeding  

Formula feeding practice 
associated with high 
maternal education, CS, 
delayed initiation of BF, pre-
lacteal feeding practice  
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Saroj, et al.,(89), 
India  

Secondary data 
analysis by using 
models 

National Family 
Health Survey 
(published in 
2016) 

- Under-five 
mortality  

Under-five mortality 
associated with 
socioeconomic, demographic 
such as educational level, 
women’s age, and religion, 
and proximate and biological 
factors such as women’s age 
in years, total number of 
children ever born, birth in 
the last 5 years, number of 
living children, currently BF, 
smokers, desire for more 
children, delivery by CS, 
prenatal care visits, and birth 
order 

Kattula, et 
al.,(110), India  

Community-based 
cohort study  

497  infants  - LBW 
- Infant 

morbidity  

- LBW associated with 
maternal anaemia during 
pregnancy, < 4 prenatal 
visits and preterm birth 

- Infants morbidity 
associated with male 
gender and non-EBF 

Khanal, et al., 
(114) Nepal 

Community- based 
prospective cohort 
study 

735 mother-
infant pairs 

- BF - Delay initiation of BF 
associated with mothers 
who were assisted by 
traditional attendants 
during childbirth, CS, 
from ethnically 
disadvantaged families 
and LBW 

- Early initiation of BF 
associated with mothers 
from the poorest families 
and did not introduce 
prelacteal feeds to their 
infants  
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Abdel-Rahman, 
et al., (10) 
Sudan 

Cross-sectional 
analysis from 
multiple Indicator 
cluster 
surveyconducted in 
2014 

5,622 mothers - BF - Optimal early feeding 
varied across regions of 
Sudan 

- CS was negatively 
associated with optimal 
early feeding practice 

- Mothers with secondary 
education, those who 
desired their pregnancy 
at the time, those who 
were assisted by a 
professional healthcare 
personnel at birth, and 
those who gave birth to 
female infants had higher 
odds of use optimal early 
feeding practice 

Mukunya, et 
al.,(121), 
Uganda  

Comparative cross-
sectional study in 
2016 

930 children 
under-two 
years 

- BF - Delayed initiation of BF 
associated with low 
maternal education, CS,  
discarding initial breast 
milk, home delivery and 
mother being 
responsible for initiating 
BF as compared to a 
health worker 

Woldeamanuel, 
(124), Ethiopia  

Study extracted 
data from the 
Ethiopian 
Demographic and 
Health Survey 
(EDHS) 2016 

5,122 children - BF - Delay initiation of BF 
associated with rural 
residence, female child, 
home delivery, CS, LBW 
and large family size  

- non- EBF associated with 
Living in Affar, Somali, 
and Harari, low maternal 
education, home 
delivery, no prenatal care 
follow up, and no 
postnatal check-up  

- cessation of BF 
associated with younger 
maternal age, Muslims, 
home delivery, and 
maternal employment 
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