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Abstract

Accoding to theWorld Health Organation (WHO)certain adverse pregnancy outcomes such
as preterm birth, low birth weight (LBW) and caesaresgtion (CS) present major public
health problemsdue to their adverseeffects on maternal and child healtifi.e. poor child

feeding practices, increasing perinatal mortality, child morbidity and mordality

The aim of the current works to assess the impact of sociodemographic factors, prenatal
factors and adverse pregnancy outcomes on child feeding practices and child Fealth.
current work creatednintegrated maternal and child healtteoretical frameworkaiming to
improve maternal and child healthThe newly-created framework isased om thorough
understanding of the existing knowledge and gaps about the main current aorkthrough
critically reviewing the literatureincludingthe p § Z Jpdof publications (9 papersas well as
existing relevant frameworkd he ggnificance of the newkgreated framework arise from the

WS Z} @Edr work, creating new meaning by cormbing and discussing the findinff®@m the

us Z} @uptished workwith existing literature and comparg the findings between the
studied settings (Sudan and the United Arab Emirates (U&k&)sforming the existing related
frameworks forward and addresing the sociatleterminants of health (SDthat can help
decision makers to prioritise actions fonproving maternal andchild healthas well as the
generalizability ofthe findings through theappication of the newly-created framework in

different settings.

The newlycreated theoretcal framework identifies particulasociodemographic factorgi.e.

nationality, residence, pareat education, socioeconomic statSES)maternal age, obsity



and child gender); particulgsrenatal fators, (i.e. prenatal care, maternallness,birth order,
and breastfeeding education) as the main predictors of adverse pregnancy outcomes, child

feeding practices, perinatal and child health.

In conclusion, the current workddressesall these predictors an@utcomesas well as their
implications on public health and tiwe research Also, the current workprovides
recommendations for decision makers and researcher§herefore, the currert work
significantly contributesto the knowledge by creatingn integrated maternal and child
healththeoretical frameworkTaking the wider scope of generalizability of the created
framework into accountapplication ofthe current workfindingswill lead to improvements in

maternal and child health in the studied sietjs and beyond settings.



Chapter 1
Introduction

Accoding to the World Health Orgaragon (WHO)certain adverse pregnancy outcomes such
as preterm birth low birth weight (LBW) andaesarearsection (CS)present major public health
problemg113). Based on the WH{»ecent annual estimation, the numbers of preterm, LBW
and CS are rising gloha(4 t6). The WHO definecreterm birth as the birth of a baby of <37

A le[ P +3(7hhd LBW as birth ai baby of <2500 gramg). Babies borrwith these
public health problems are more vulnerable to poor feeding practices,morbidity and mortality
(9t14).For exampledelayed initiation of breastfeeding associated witmeonatal morbidity

and mortality(15,16)

The WHOreported that every year an estimated 15 million babies are born preterm and this
global trend is rising7). Of the estimated 14.84 million preterm births in 2014, the majority
(81.1%) occurred in Asia and Sséharan Afriq@). In Sudan, 170,600abies are born preterm
every yeafl7). Preterm birth complications are considered the leading eanfsdeathamong
children undeffive years of ageand in 2015, preterm births were responsible for
approximately 1 million deathglobally(18). In Sudan, preterm complications result in 13.6%
of deaths amonghildren undeffive years(17). In Sudanthe preterm birth rates ranged from
3.8% to 4.7%19,20) In the United Arab Emirates (UAE), preterm birth rate was @3%and it

was similar tothe rate reported in Saudi Arabia (6.5%4)outlower than Oman rate
(9.7%}22)In Arabian Gulf countriesincluding the UAEdue to allocation of budgetand

investment in health systeaa remarkableeduction inneonatal mortality, infant mortality and
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underfive mortalityhaskeerachieved23). Therefore, unlike Sudan, in the UAE doemore

developed neonatal care, the available pretermirth data are about the management of
specificpreterm birth complications such as retinaghy of prematurityf24).The UAE rate of
preterm birth (6.3%]21), is lower than thabf high income countrieHICs)yuch as the United

Kingdom (UKY.8%)and the United State of America (USA0.2%)25).

In addition to pretermbirth, another major public health problem is LBW which may result
from preterm birth, intrauterine growth restriction (IUGR) or bfih The WHO has estimated
that more than 20 million LBW babieseaborn annually and over 96% of those balkaes

borninlow income countrie¢LICs)8,9)

In Sudan, the rate of LBW was 12(28), andit was 9.4%in the UAE21) In Iran the
neighbouring countryof UAE it was (9.4%}27)U <Ju]Jo & S§} $Z (2) Heweékerihe
Sudanrate was higher than many countries including the (8826) Iran(9.4%) and Ethiopia
(10.49%)21,26t28). On the other handboth Sudan and the UAE rates of LBW are higher

thanthe UK rate (6.8%®9)and theUSA rate §.3%9(25).

These LBW babies ameore vulnerableto several health problems such as delayed initiation of
breastfeeding, growth retardation, infectious diseases and developmental sjedand death
during infancy and childhoo®,11) Furthermore, several longrm negative outcomes were
reported associated with both pretm birth and LBW such dew educatiorachievementlow
employmentrate and an increased rate of receipt of social benefits in adulth@f]) In Sudan
and the UAEboth preterm birth and LBW babies weassociatedwitmeonatal 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 (uterusor outside) and 7 days pegartum(26)and neonatal
Uy@&s o]sSC - §Z } WEE]IVP A]38Z]v 3Z (16)Ehescltoff 280weeks
gestational was based on éhWHOQ «definition for international comparisqi32).The current
work focuses on both maternal and child health, especially early years laealthe maxmum

child age included in the ningaperswas five yearqdPaper 3(33).

Although the WHO considers that a CS rate of 10 to 15% is an optimal @gderingthe
necessity of the procedure of CS as a-déd@ing intervention for both the mother and
foetuswhen used for medically indicated reas¢4), overuse of CBas beerreported in many
countries including Sudan (17.8%) andet UAE (30.2%B5,36) Although, high rates of CS
were reportedin HICs for examplethe UK(26.24 (37)and the USA31.R%0)25), maternaland

perinataldeathwere high following CS in loand middle income countri€gdsMICsgspecially in

SubSaharan Afriog@8). Unfortunately, the WHO estimates every year 29.7 million deliveries

Cl-

occurred via CSglobal6). Like any surgery, CS is associated with risk to the mother, the child,

and future pegnancies(34). For example, CS is associated wgtiboptimal consequences
& o § §} 1}8Z S§Z u}sZ & v Z(&4Q)vAmohfethdse adisequences
reported includehaemorrhage endometritis, urinary tract infection, infant respiratory

complication, infanhypoglycaemiaanddelayed initiation of breastfeedin(.0,40,41)

United Nations ChildE v[e & uv ~A42E/}v&} &+ SZ (]JE&-*S ilii Ce }(
months of pregnancy plus the first 2 yeas&life) as a crucial period. In support ofthat, the
WHO reported in 2015, 4.5 million (75%) of all unfiee deaths occurred within thérstyear

of life and the highestate was in the African Region (55/1000 live births). This is fivetimes

12
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highethan the European Region (10/1000 live birtf#3). Mongein 2017, Hanieh, et alin
2015and Patel, et ajin 2015eportedpoor breasteeding practices such as deiaiiation of
breastfeeding, norexclusive breastfeedinEBF)and bottle feeding were the main predictor
of child morbiditf{44t46). The main causes ainder-five morbidity repoted in previous

studies including Sudaywere gastroenteritis and respiratory tract infectioRTI§33,45,47)

In Sudana study conducted byAbdelgadir, et aJin 1995 documentedZ]o [« Z oSie pE]JVP
first five years of life is largely set by events ocerduring prenatal, intranatahnd post

neonatal periods(48)X Ju]vP 8} « A Z]o & v[e 0]A «U Shotherk tov JpE P
initiate early breastfeeding (within 1 hour of birth), exclusyereastfeeding up to six months,
avoidbottle feeding andcontinuebreastfeeding for two years or mof49,50)The rate of early

initiation of breastfeeding was 68.7% in Sudai)and 62.5% in the UAE6). In both Sudan

and the UAESZ & § }( @&oC ]Jv]S] SI}v }( @& +S( ]JvP ] & § e Z
WHO indicators(i.e. between 50% and 89¢6®) In the UK, although the National Health

Service (NHSpported that for the period 2A3-2014 mentioned 74% of the babies initiated
breastfeeding, the report did not specify the time of breastfeeding initiafiaa within 1 hour

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

(54)

Early initiationof breastfeedingoromotes EBPByY enhancing bonding, increasing the likelihood
of breastfeeding success and generally extending breastfeeding durgtfhb2) Both early

initiation of breastfeethg and EBBre key predictors of infant surviv@s,56)
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Thesemportant public health problems (preterm birth, LBW and CS) are interre{2®88,57t

60). Such interrelation waslso 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 separatécould propose interventions aiming to mitigate their negative impacts
combined For examplean interventionaimsat tackling oneof these public health issugsuch
agreterm birthmay influenceanother of these public health issue&.gLBW. Previous
studies documented a strong association between adverse pregnancy outcomes and
sociodemographicfactors (12,61t63). Furthermore, many studiesascertained a significant
association betweesociodemographitactors and prenatal factor62,64t68). For example, in
Sudan, low coverage of prenatal care wassociated with sociodemographiactors such as

low parentaleducation and teenage pregnancy67,68)Adverse pregnancy outcomes,
breastfeeding pactices, perinatal mortality and early years health are influencethbysocial
determinants of health (SDH§9t71). The WHO defineSDHasthe conditions in which people

are born, grow, work, live, and age, and the wider set of forces and systemaghtiei
conditions of daily lifé72). These forces and systems inclualé are not limited to economic
policies and systems, development agendas, policies, political systems, cultural and societal
norms and value$72) In the USA, the relationship between SDidcluding individual
socioeconomic factors, and community factors such as crime, poverty, houosmdjtions

racial disparities, and adverse perinatal outcomes such as preterm birth, perinatal mortality
and early years mortality were reportd@9). To ensure better health outcomes, SDH including
socioeconomidactors, health related behaviors,and the physicalenvironmentneed to be well

addressed as they contribut6 } %o }%0 [¢ Z 0S8SZ }uS$-9p&0 eompared it® medical
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care 10%20%(73).In the UAE, medical and nenedical deteminants of health were identified
by healthcare providers and policpakers as key elements in developing culturapprapriate

maternal and childhealth strategieg74).

The current work investigated the published ddtam2009 up to dateegarding maternal and
child health in Sudan, namelyKhartoum and Kassala, @nin the UAE (Abu
Dhabi)11,21,26,33,35,36,7&7).The includedninepublished papersupon which this current
work is based armumbered as followsPaperl (26), Paper2 (35), Paper3(33), Paper4 (75),
Paper5 (76), Paper6 (36), Paper7 (77), Paper8(11)andPaper9 (21).These papers contributed
to the improvements of maternal and child health, especiallyasddla. Kassaisa characteried
by food insecurity(78)unstable security(79), and childrer smorbidity and mortdity in such
situations especially the unddives are found to be high and damagi{®§ t85).For example, in
Sudan, a recent nutritional assessment of untlee children showed the heavy burden of
malnutrition on the health, welbeing, and sustainable development of populati(86.In
Sudan 3.3 million children are acutely malnourished, with 522,000 children suffering from
severe acute malnutritiorand about 2.2 million children requiring treatment forogherate
acute malnutritior{86).In Sudan, he burden & disease iaffected by many factors such as
poverty, politics, armed confligand mismanagementf resource§87). It is worthmentioning,
for many yearsSudan has beeuffering from the consequences confict, and the separation
of Sudan into North and South Sarin 2011was not the end of confli¢79). Qurrently, Sudan
is passing through political and societal changeand ithas been managed by

transitionalgovernmentsince 201687).
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The included ningpapershave been published in peeeviewedjournals. The current work
combinesthese included papes into one thesisby creating a theoretical frameworkBy
focusing attention on thedentified sociodemographjgrenatal factors and adverse pregnancy
outcomesandthe extentto whichthese outcomes and factors impact child feeding p@eand
maternal and early yearkedth, major improvements inmaternal and child healtould be
achievedgespecially 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 literatureeview is to find outanswers for the following four

guestions:

1. What has already been reported regardingredictor of and interrelation
betweerpreterm birth, LBWCS, feeding préices, perinatal and early yearsorbidity
and mortality?

2. What hasalreadybeen reported regardinghe impacts ofpreterm birth, LBW and CS on
child feedirg practices, perinatal and early yeanerbidity and mortality?

3. What hasalready been reported regarding the impacts ofchild feeding practices on
perinatal and early yeammorbidity and mortality?

4. What can be done furtherto improve child feeding gtiaes andmatemal and child
health, according to the existing literatu?e

2.2 Search strategy

A comprehensive electronic search for the following databases; Medlloeulated ldex to
Nursing and Allied Health Literatur€I(MH.) and Human Research Premium Collectionwas
carried out The searchingvas carried under three concepts in combination with Boolean

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

caesarean delivery OR cesarean delivery.

Concept 2infant feeding, hild feeding practice OR breast feeding OR breastfeeding.

Concept 3: Perinatal mortality OR infant mortality OR infant death OR rolitidity 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 deliveryipfahCfgeding,child
feeding practice OR breadeeding OR breastfeeding) AND (perinatal mortality OR infant

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

2.3Inclusion and exclusion criteria

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

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 crosssectional studies, cageontrol studies,
cohort, reviews and systematic reviews).

- All studies weresearched upo 14"August 2021.

- Any study conductedt any location, (i.e. global)

18



- Any study relevant to the purpose of the abenentioned literature review (i.e. for
anystudy to be included, the study at least should repamdictorsof preterm birth,and/or
LBW anfbr CS,and/or feeding practicesand/orperinatal andorearly yearsmorbidity
andor mortality, and/or report impacts of preterm birthand/or LBW anébr CS a child
feeding practices, perinatal arehrly yearsnorbidity and mortality.

2.3.2 Exclusion criteria

Any study not fulfilling the abovmentioned inclusion criteria was excluded from the literature
review,(i.e. notin English language, lack of availabilityabstract and full text, not reporting
predictorsof preterm birth, BW,CS, feeding prdices, perinatal and early yeansorbidity and
mortality, and not reporting impacts of preterm birth, LBW and CS on child feedaujiqes,

perinatal and early yeammorbidity 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 stdihe
appropriate informaion (e.g.study[#ype, location, and key findingsvasextracted accordingly

and included in the literature revielmee Appendix 1 for details)

Based on inclusion and exclusion criteria from the initial identified studie$3@8F in the
end42studies wee included in the literature reviewFigure 1)The 42included studies were

published from 1999 to 2021
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s Total identifiedstudies (n=138p Medline
E (n=372), CINHAL (n=2@hdHuman Resarch
= Premium Collection (n= 8p9
<
()
= l/ »| Excluded due to language (n386
.8 Total English studie4299): Medline (n=345),
§ CINHAL (n=194ndHuman Resarch Premium
(<’,3) Collection (n= 760

U » Excluded due to noavailability of

abstracts and full texts (n=8D5
2 Total Englislstudieswith available abstracts and
% full textg(494): Medline (n475), CINHA(n=105)
0 andHuman ResealcPremium Collection (n= 214
»| Excluded due tarelevancyand/or
duplication (n452)

°©
(3]
§ Studies included in the literatureview (n=42)
c

Figure 1:The key steps taken in the identifications of the studies included in the literature
review

2.5Adverse pregnancy outcomes: preterm birth and low birth weight

A populatiorbased crossectional study which explorethe2008 demographic and health
survey of Nigeriaincluding 28,647 childrerof underfive years revealed that the main
predictors of undeifive mortality were early maternal marriage (<15 years), under utilisation of
healthcare services, short duration of breastfling (<18 matis), nonusing of family planning

big family sizepolygamy high birth ader, LBW, rural residencend poor sanitatior(88). In
India, Saroj, et a[89) reported that underfive mortality associated with socioeconomic,
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demographicfactors such as educationd Alu v[e P U v & o]P]}vU Vv % E}A
biological factors such as total number of childmver born, birth in the last 5 years, number of
living children, currently breastfeeding, smokers, dedwe more children delivery by CS,

prenatal care visits, and birth order.

Another populatiorbased crossectional study in Portugahat studied 1285 undeffive
children in 201X¥eported that birth weight, nutritional status, and maternal education and
weight gain during the first year of life were key protectivettas against undewtrition
during infancy and childhoo(P0).In Australia, a populatiochased retrospective cohort study
conductedfrom2007t02012 among 488,603 undérve children, reportecthildhood infection

associated with CS, labour induction, birth at <39 weeks and formula fg8ding

A community study conducted byuhe, et al,(92) among 1,304 childrenin Ethiopia
documented mitritional and healthcare factorsake a significant impact on unddive
morbidity Another prospective cohort study in Ethiopia conducted from April to July 2014,
among 1152 neonates documented thabtgonatal mortality associated with LBW, not initiating
EBF, neonatal complications, matergaimplications and lack of access to healthcare services
(93). Similar to Ethio@ [ «findingg93), anatched casdcontrol 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 signdor neonates,and home delivery(94). In Ghana, a populatichased study
conducted from 2003 to 2008 among 6,900 women indicated bottividual and community

characteristics showed a marked impact on neonatal sur¢d&l
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According to a recent symmatic reviewcarried out in 201&tudied risk factors for mortality
among infantshospitalised for spsis or serious infections in LM]@®th preterm birth and
LBW were the common reported faxxs associated with neonatal mortality; malnutrition, lack
of breastfeeding and low oxygen saturation were the most common reported factors

associated with infant mortalit{96).

A cohort study was conductebdetween June 2007 and September 286tbng 32,126 live
births in Bangladesh; of them 22.3% were preterm babies and 46.4% of all nedeathb
occurred among preterm babi€®7). Preterm babies who &re first child order, from low
socioeconomic statYSES¥amilies and of mothers sufferingrenatal complications were at

higherrisk of mortalitycompared to term babie§97).

Apopulation ]ESZ }Z}ES *Spu C Jv op 000 0SS %E& S (Eu ~10 S}
Brazi| in 2004 indicated the main factors associated with late preterm birth were young
maternal age (<20 years), inadequatesnatal care,and hypertension conpared with term
births, late preterm births associated with maternal depression at birth, perinatal morbidity,
and delay initiation of breastfeeding and neonatal and infant mortg®§). Although preterm
births are at higher risk of morbidity and mortality compared to term bi®8), very preterm

JESZe ~Dii A le[ P 8§ §]}ve & § Z]PZ & E]+l }( u}E ]1]15C v
preterm births, as this was reported by a cohort study in Western Austaatiang 538 very
preterm birthdrom1990 t01991(99). In addition to the studies which investigated association

between sociodemog@phic and prenatal factors, another study in Canealded (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 enviroment among 2000 womeg@i00)

In Omantheneighbouring country of UABRcasecontrol study was conducted among 190 cases
underweight children and 190 controls namderweight children age-85-months, showeda
child born with LBWvas strongly associated with persistent underweight, maternal height, low

maternal education, morbidityformulafeedingandpoor sanitation(101)

A qualitativestudin two rural settings of Bangladesincluded 32 irdepth interviews
ofpregnant womeiil1), recently delivered womefl2), husbandg4), and mothersin-law (5),

two focus group discussionamong 16 husbandsand keyinformant interviews with 4
community health workers explored that mosft participants did not consider birth weight a

% E]}E]SC (JE ¢ oo]JvP v A }EV[* Z 08Z *§ Sp*U o0 | }( A E Vv -
(102) The mogperceiveadtauses of LBWYy the particigntswere maternal poor nutrition,
inadequate diet during pregnancy, anaemia, illnesses during pregnancy, short stature, twin

births, and influence of supernatural spi(it02)

A study analysed data from World Bank and Food and Agriculture Organisation (FAO)
databasescollectedbf pv ®&e (jortality from 2000 to 2016 of 37 Stfaharan Afriga
countries, concluded that child nutritional status, LBWEBF health resources and
environmental hygiene play key role in child mortality in 8b-Saharan Africa103) A
secondary data analysis from rural Haryana, North India assessed association between birth
weight and mortality, hospitalisation and breastfeeding practices, from the totaluded

infants 44,984, 10,658 (23.7%) were LEY04) Those LBW infants wemnore prone to
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hospitdisation and mortality compared with normal birth weight ones, especially in the
neonatal period (LBW babies had four tima®re prone tomortality), in the post neonatal
period (LBW babies had two timesore prone tomortality), thelikelihoodof hospitalsation in

the neonatal period and post neonatal period was 1.86 times and 1.13 times, respectively
(104). In addition, LBW babies wemessociated withdelay initiation and early cessation of

breastfeeding104)

In Ethiopiathe neighbouring countryof Sudan, a study investigated the survival status and
predictors of mortality among 216 LBW neonates admitted in neonatal intensive care unit
(NICUat public hospitals, the study reported high rate of nadity (83/1000 live births),
especially among maternal hisioof diabetes mellitus, humamimunodeficiency virus (HIV),

not practicingkangaroo mothe care and nofEBF105)

Anotherstudy in Ethiom showed that undefive mortality rate was 72000 live birhs and the
key factors determiningchild mortality were breastfeeding, parental education, family
planning, preceding birth ietrval, presence of didnoea, LBW and age of thmother at first
birth (106) Among LBW infants, extremely low birth weigbt. BW) (birth weighGLOOOgramsg

were moreprone tomortality and morbidity such as necrotizing enterocol{if7)

In Iran the neighbouring countryof the UAE a communitybased nested caseontrol study in
rural areas of Shahroud, among undee children (65 cases and 130 controls) reported under
five mortality was significantly associated with shperiod of breastfeedng, less frequent
healthcare visits ad LBW(108) A studyin Somalilandanalysed hospital records of 164

neonats showedl6% preterm birth, 31% LBW and 27% delivered vig10%) The study
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attributed the high neonatal mortality rate to preterm birth and LEQ09) Furthermore, the
discharged neonates faced many health problems such asEBgnlow rate of vaccination and
more prane to gastroenteritisand RTL09) A communitybased cohort study conducted
among 497infants in India showed the interrelation between preterm birth and LBW, and

infant morbidity associated with male gender and ABBFE110)

Although in the literature review there were no studies included from Sudan and the tbsESsed on
adverse pregnancy outcomethe incluced studies coveredthe neighbouring countries of
Sudan, (i.e. Ethiopid®2,105,106and the UAE, (i.e. Oman and Irdf)1,108)In addition,the
reviewed studieswere conducted in botH.MICs(96,103,106)and HICs as we{P0,91) The
included studies are of adequate sample size and including demographic surveys as well

(88,91,92,97) Such adequate sample sizes will giveren@liabilityto the results

It is clear from the reviewed studies, access to healthcare services includingtgdreare is a
big challenge, espéily in LMIC$88,89,93,94)Althoughthe reviewed studies addressed the
marked impact of preterm birth and LBW on neonatafam and undeffive morbidity and
mortality by using differat studies types, (i.e. crossectional, caseontrol, cohort,reviews)
there is lack of using framework to integrate the findings of the reviewed stu@ias. of the
studiesis a qualitative studyespeciallyit included different study participants, (i.e. pregnan
women, recently delivered women, husbands, anathersin-law, and community health
workers (102) Including of both quaritative and qualitative studiescan give irdepth

understanding ofhe problem under study, (i.edverse pregnancy outcomes
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2.6 Adverse pregnancy outcomes: caesarean section

Theliterature shows a rapid risef CSsuch risng of CS wilbe associate with negative impact
on maternal and child heal{i11t114) According to the WHQrglobal survey ofrandomly
selected 131 African healthfacilities regarding maternal and perinatal heathong 8339
births, highCS rates were influenced by many factors such as previous CS, preeclampsia,
induced labourpregnancy complicationsand higher health facility classification scqrése.

the higher the classification scorekge higher the CS raté)15)

In Pakistan, a study assessed the impact of mode of delarapng 2500 women from2008 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 ¢EL6) In addition to bottle feeding practice, another breastfeeding
problem associatedvith CS is delay initiation of breastfeeding as this was reported in many
countries such as South Sudah7) the Democratic Republic of Con(id 8) Bangladesiil111)

and Vietram (119) In contrast, a study conducted in Yucatec Maya, Mexico ar@8rahildren
under-five yearsdid not find a direct link between Cghild breastfeeding practices and child

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

Many indicators showed the strength of the abovementioned reviewed studies such as (1)
the large samples size in most of the studiagart from study conducted in Mexidry Veile, et
al, (120), (2)stating of the rapid rising of Q%11t114), and (3) covering of the most reported

impact of CS on early years feeding practicemmely delay initiation of breastfeeding and
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bottle feeding(111,117t119) Despite of all these stretigs 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 prac(easdelay initiation of
breastfeeding andhon-EBF bottle feeding practiceand early cessation of breastfeedjngere
reported by AbdelRahman, et al(10)n Sudan Mukunya, et alJ(121) in UgandgOnah, et
al,(112) in NigeriaHazir, et al(122) in Pakista, Khanal, et aj(114) in Nepal, Raihana, et
al.,(123)in BangladeshWoldeamanuel(124)and Tayeet al, (125)in Ethiopia For example, in
Sudan, &rosssectional analysis conductdy AbdelRahman, et af10)from the 2014 Mulfple
Indicator Cluster Survey (MIC&nong 5622 mothers reported ptimal early feeding varied
across regions of Sud@Swas negatively associated witloptimal early feeding practice;
mothers with higheducation, those who desired their pregnancy at thedj those who were
assisted bya professional healthcare personra birth, and those who gave birth to female
infants had higher odds of optimal early feeding praciSeich subopthal breastfeeding

practices shovwa marked impact on neonatal survi(@b,108,123)

A systematic reew reported earlyinitiation of breastfeedings a simple intervention that has

the potential to significantly improve neonatal outcoméR6) A study conducted irsouth
Sudan the neighbouring country 8udan assessed the prevalence and determinants of delay
initiation of breastfeedig in Juba Teaching Hospjtathichshowed 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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exposureto infant formula advertis\g and no house ownershff17) In Nigeria, a cross
sectional analytical study in 201#mong400 motherinfant pairs documented a low rate of
EBF (33.5%) andon-EBF associated with low maternal edtion, high SESCS, and delay

initiation of breastfeedind112)

A recent hospal-based prospective cohort study conductEdm December 2017 tMay 2018
among 513 neonates admitted to tHélCUof Debre Markos, Ethiopiaeported 109 (21.3%) of
the admitted neonates died during the folleup time; u}SZ E[* U%O0}Cu, NG <35 Spue

attending prenatal care, not itiating EBRwvere the main predictors of neonatal mortalig27)

A study in the Democratic Republic of Congo showed factors associated with delay initiation of
breastfeeding among 396 mothehild pairs were unmarried mothers, CS, no counselling on
early initiation of breastfeeding and counselling by a non health peidesl(118) In wral
Ghana a study reportetnproving early infant feeding practices is an effective, feasible; low
cost intervention that could reduce early infant mortality IbBW infants inLICs especiallyin

Qub-Saharan Africa where many LBW infants are born at hr2@)

In Pakistan, a crossectional study used dataf 3,103 children undetwo yearsof the Pakistan
Demographic and Health Survebpm 2006 t02007, reporteddelay initiation of breastfeeding
associated with employed mothers, and CS; bottle feeding praetss®ciated with mothers

with H4 prenatalvisits and belongetb highSE§L22)

In both Sudan and South Sudan, CS was the common factors associated with suboptimal
breastfeeding, namely delay initiation of breastfeedif$0,117) 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 breastfeeding117,118) 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 iragt 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 o@5,108,123,127)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
suboptimalbreastfeeding practices Strengths of the reviewed studiesgarding child feeding
practices including AbdeRahman, et al., in Sudan is theghlighting of the key role of
healthcare professional regarding optimal breastfeeding throagipropriate breatfeeding
counselling(10,118) In addition, the studies highlighted the associatiogtvibeen suboptimal
breastfeeding practices, namely n&BF and bottle feeding and high SE$12,122) Studying

the structural factors such as SEBat lead to suboptimabreastfeeding practices is urial in

targeting mothers and families with appropriate breastfeedginselling straggy.

2.8 Strengths and limitations of tl literature review

Conductinga literature review is a essentialstep in discovering the gaps knowledgeand
paving the pathwayd take further actionsaiming toimprove maternal and child healtirhis
literature review is helpful to formulates Z U S ZhfEept work[ «aims and objectives. The
current published studies whichere included in this literature review coributed to improve
maternal and child health by tackling the searchedriahles (i.e. preterm birth, LBWCS,

feeding practices, perinatal angarly yearsmorbidity 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 ¢dyimpact of CS on child hea(tti11,116t119)
but not considering other adverse pregnancy outcorsesh as preterm birth and LBW.

- Although there is interrelatiorbetween the searched variableg.g. preterm birth, LBW
and CSJ109) there is lack oin-depth studyingof these variables together in the literature
review.In addition, naternal and child health is a complex issue, therefoee,
comprehensive answer is expectéde. not tofocusonly one variable).

- From the42 literature review included studies, therem® frameworkthat combines all the
searched concept®getheraiming to integrate maternal and child health

2.9What 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 mateamal chid health Not showing

up of §Z U S Zhp@&pgapers (pon which this work is basgdvhencombiningthe concepts

with Boolean operator ANKi.e. only showed up in individual concept searching)can juskfy
rationale beyond combingthe findings ofthese ninepapers tog¢her to improvematernal and

child healthin the studied settings and beyon@herefore, this literature review is used as
foundation to create a framework that combines the findings of maternal and child health

related studies and this the main aim of the current work.
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Chapter 3
Theoretical framework
3.1Introduction

This chapter explores the existing theoretical and conceptual frameworks relevant to the
current work. Furthermore, it justifies the need to integrate maternal and childtheand to

move the existing knowledge forward.
3.2 Theoretical framework

As theoretical framework come (E}u A} | C A}E U Z3Z }ECQS logial®(E u A}E
understand both these words The word ZSZ }@C4d common word usedin
researchgevelopedfor many reasos, to explain, predict, understand phenomena umde
research, challenge and advancexisting knowledge (129) Yamauchi, et a[130)
recommencaed using theoryat early stage of research and throghout the research process.
Theory can help researchers by many ways suchfasning collection, analysis, and
interpretation of findings, and movingxisting knowledge forwar@130)Theories play a key

role in healthcare practice, promotion, and researcl{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 fonany purposes (1) to connectthe workto the existing

body of knowledge, (2jo fill identified gaps imxisting knowledge, (3) to gde the study
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processes, (i.e. developitige « S u Gams, and questions@and (4) to understandthe problem

understudy(134)

3.2The importance ofleveloping theoretical framework

Both theoretical and conceptuarameworks help researchers many ways such asetter

understandingof theories and concepts upon which their research is bui(t.858)

Although bothiheoretical and conceptuaframeworks are commonly used frameworks by
researches to achieve logical findings and conclusions, there are some
differenceqg132,136,137)For example, Imendd4136)reported that a deductive approach and
an inductive approach lead to the development afhaoreticaland a conceptual frameorks,
respectivelyWhilea theoretical framework uses arexistingheory, conceptual framework do

not necessarily use an existing theof¥32) As the current work is built on established

theoriesa theoreticalframework isadopted.

Theoretical frameworkplaysan important role in conducting studies as grovides aclear
structure and vion for a studyl138) as well as it addresses the research problender

study(133)

In conclusionto create an appropriateéheoretical framework that gives acomprehensive
understanding of maternal and child healtfirst of allthe existing frameworks thaare

relevant to the current work need to be studied thorougtdgdone below.
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3.3The most relevant frameworks

The important frameworls relevant to the current work arev E-e Vv][e EalA |}
Model1968§139) Hector, et al.[ framework of factors affecting breastfeeding practi¢é40)
UNICEF+ramework of malnutrition and death(141) Mosley and Chepsframework of child

survival inLIC§142) Oliveira, etal[s (E u A}EI (}E ( S}Ee *¢} ] & 66)]5Z % E
and Vettore, etal[s (E u A}EI (}E ( 3}Ee ¢} ] & A]5Z(62).Thase % E § E
have beenmodified and extended irthe newy-created framework whichcontainsnultiple
factors:sociodemographic factors, prenatal factors, preterm birth, LBW, CS, child feeding
practices, perinatal, an@arly yers morbidity and mortality More detailsare given below

about thealready existing siftameworksfrom where the neWyframework is created
331 v E- v[e draANpdel 1968139)

An E-* V|- Z ANpdeéEwas first developed in 196&Figure 2) The main goal of

v (E- v[e EalAMddels toexploreaccess to medical cavased orboth individual and
family characteristics. v E « mpdel identifies three main components that determinghe
usageof healthcareservices. These three components @t¢predisposing factorg2) enabling
factors and (3) need factorsdZ ]Jv]3] o A Ee<]}v }( v Ee- v[was@vidf@d E o D}
by many researcherg139,143) For example Kehrer,(143) reported, each of the three
components consist of subcomponents containing a series of variables whicbspansible of

use of healtlcareservices 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 heathservice use, includes family self

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

In addition, he model indicatedor healthcare services to be used both community and
individual resources such as finarigiaed to be presentand orgaed. v Ee+ v[e Z AJ}uE o
Model has been used extensively by many researsherinvestigate the ge of healtlcare
service$144t146) For examplen Sudan,the Model was used byEl Shiekh and Kwaak to

explore the factorsinfluencing the utilisation of maternal healtbare servicesdoy nomadic
communitieg145)Also,the modeivas used by Jadoon, et alorevealcertain factors such as
maternal age, education, birthrder, residenceand 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 202017 (146) Likewise, one of the objectives of the oemt work

is to explore the possible factors assoe@twith utilisation ofprenatal care ancCS (overuse or

undemuse)3Z & (JE U v E-+ v[e Z A]J}JuE o D} o] E o A vs 8§} §Z

PREDISPOSING __,. ENABLING . nppp—s USE OF

CHARACTERISTICS RESOURCES HEALTH SERVICES
| | |
Demographic Personal/Family Perceived
Social Structure Community (Evaluated)
Health Beliefs

Figure2z v Ee v[e Z A]}puE o(IBP) 0 i6006
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3.3.2 Hector, et al, [framework20050f factors affecting breastfeeding practic€440)

Iv peSE o] U (E u A}YEI }( CluvP Z]wasHevélopéd plHaetopetE 5] -
al.,(140)Figure 3). Hector, et al,[framework140)investigates the factors influencing
breastfeeding practices such as early cessation of breastfeedingnam&EBFfor the first six

months after birth Hector, et al[e¢ framework indicates breastfeeding practices

areinfluencedby three levels ofactors as follows:

- Individual level factors relate directly to the motherfant and the mothetinfant dyad
which can directly influence the initiation and duration of breastfeeding, and are
frequently correlated with sociemographic variables.

- Group level factors relate to the environments that enable or abe mothers to
breastfeed including hospitahd healtltare services, home environment,
workenvironmenicommunity environmengand public policy

- Society level factors which includecultural normserof women and men in society and

food system
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Figure 3Hector, et al, [ framework 20050f factors affecting breastfeeding practic€440)

Hector, et al,[+ (@& u AjaE lsed by Blaneyet al,(147Yo highlight the potential
determinants of feeding practices among Indonesian childkector, et al, [« (E u KRG |

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 beused to address therhikewise, ae of the aing of the current work

is to assess the impact ebciodemographicprenatal factors andadverse pregnancy outcomes
on child feeding practices. This makes Hectoralef framework(140kuitable for the current
work. However, the current work is more advadcas itassesssthe impact of child feeding

practicesonchild health as well.Therefore, child feedig practices are used as intermediate
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outcomes as thewre influenced by some factors and at the same tintbey influence child

health (the final outcome}

Although Hector, etal, [+ (@& u AZ4®Istudied breastfeeding practices ia systematic
approach, the complete picture will not be obtained without taking into account the negative
impact of poor breastfeedingracticeson child morbidity andnortality. This is on@f Hector,

et al,[+(E u A(L4P) limitations. Not only this, but also the lack of involving adverse

pregnancy outcomes in the framework.
3.3.3 UNICEIJ framework 19900f malnutrition and death(141)

The original UNICHFeonceptual framework of malnutrition and death was developed in 1990
(Figured), since that time, the framework was revised and extendeyl researchers(i.e. new
varidbles are added to the framewoild48,149) For example, ecording to a recent
commentary on UNICEIFeframework, the final outcome \Whether the child survive and
thrives) depends on proximal components such as safe and nutritious, f@esgonsive care,
healthcare learning opportunities and safety and securifyenabling environments such as
families, communities seices and polcies and distal factors suchsapolitics, and

ideology(148)
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Figure4:UNICEI framework 19900f malnutrition and death(141)

In Kenya, Matanda, et 150) examined the multivariate relationships between
sociodemographic factors anddding practices, by adaptindNICEIFframework for nutrition

and extended by Englet al.(149) among sociodemogphic factorgesidence washe most
common predictors of early initiation of breastfeeding across all collected, dataddition to

CS Although Matanda, et g(150ganaly®d data of 6375 dyads of mothers aged between 15
and 49 years and thechildren aged undetwo years Matanda, et al, [* ¢ S¢onfains some
limitations such as da missing of the number of pratalcarevisits 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 202809.
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3.3.4 Mosley and Cherj framework 1984o0f child survival in developing countried 42)

Similar to UNICEIFsframework (141) Mosley and Chefivramework aims to improve child
survival inICghrough identifying the distal anthe proximate determinantgFigure 5)These
determinants influencechildhealth,(i.e.morbidity andmortality). Likewise, in the current work
child morbidity and mortality is used ake depencent variable and dstal and proximal
determinants as the independent variables In D}eo C v Zranjework distal
determinants influence child health directly or inglitly through the proximal determinants.
These determinants include various variabld3stal determinants suchas socioeconomic
variables, whiclare grouped into three categorieél) individual related to father and mother,
(2) household related tdamily income and (3) community level relatedo ecological setting,
economy and health systemProximal determinantsare grouped into five categorigd)
maternal factors (e.g. ag@ and birth orde), (2) environmental contaminants(e.g. air, water
and food), (3) nutrient deficiency (e.g. calories, tein and micronutrients)(4) injury, (e.g.
accidenta), and (5) personal illness contrpl(e.g. prevention and treatment measurements).
Similar tVioslkey and Cheriframework,the current work focusesn both child morbidity and

mortality.
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Figure5: Mosley and Cherj framework 19840f child survival in developing countried 42)

The keyadvart P }( D}eo C v franzewofkis the groupig of distal and proximal
determinants and linking those deternants with child survivaMosley and Chefiramework
was used by Bashiet al, (14) to investigate factors associated with neonatabrtality in
Sudan.Bashir et al, illustrated in their conceptulaframework the common factors influencing
neonatal mortality were old maternal a¢e35 years)low SES male child, CS and delivery

complicationg14).
3.3.5 Oliveira, etal,[+ (E u ARQIHfbr factors associated with preterm birth(66)

In Brazi] a populatiorbased cas&ontrol study proposed a theoretical framework by using
hospital birth data to investigatethe direct and indirect influence of sociodemographic and
prenatal factors orpreterm birth outcome&mong 296 cases and 329 controls from June 2006 to
March 200766) (Figure 6) Oliveira, et al[«3Z }& ] o (E u A}EI E A o

influencing preterm birth such as socioeconomic, psychosocial, pregnammplication,
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reproductive history, work and physical acti{@®). Furthermore, Oliveira, et afs (E u A}E|
emphasised the key role of inadequacy of prenatal care on preterm (B68}h Although
predictors similarities wee noted in the literature among preterm birth and LBd¥,151)

Oliveira, et al.[ framework mainlyfocused on preterm birt{66).

Socioeconomic characteristics

K

Psychosocial

Reproductive history

Maternal habits and prenatal care

Complications

\ 4

PRETERM

Figures:Oliveira, etal,[+ (& u ARQIBfbr factors associated with preterm birtt66)
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3.3.6 Vettore, et al,[+ (E u ApdBfor factors associated with low birth weight and
preterm low birth weight(62)

In Brazi] another theoretical framework was developed by Vettore, et, & assess the
relationship between housing conditions and LBW and preterm LBW by using hbosysital

casecontrol studyamong two groups of cases, LBWW£96) and preterm LBW infants (n=68),
compared with normal weight term controls (n=393) in 2EIW562) (Figure 7) In addition,

Vettore, et al,[« (E u A}EI JvA «3]P § u vC ( 3}E- ]v opedat®@ <} ]} u}
care and psychosocial fact¢é). Vettore, et al.[+ (@& u A}EIl }v op r hoS8sIng %o }}
conditions, inadequateprenatal care and previous history of preterm birth were associated

with both LBW and preten LBW(62). AlthoughVettore, et aJ[« (E u A}EIl tWvd E

adverse pregnancy outcomgise. LBW and preterm LBW) which put it in advance compared to
Oliveira, et al.[+ (& u ABSE however, bth(Oliveira, et al.[framework andettore, et

al,[* (E u A}EIe ] v} }A E }3Z E A E+ % E1BO/A152)C }us Ju « op
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Figure7:Vettore, et al, [+ (@& u ARPWAfor factors associated with low birth weight and
preterm low birth weight(62)

3.4 Rationale forcreating integrated framework

These abovenentioned six frameworké v E-+ v[e Z A]}puE o (DBP) ledtdrdét
al,[* (E u A3GEhE/ &[* (E lA)ED}+0o C v Z v[e (IE)0OIAJiE,I
etal,[+ (E u f6pJEhd Vettore, et a)[+ (E u AGIE lre most relevant to the current
work aim and objectiveShe strength of all thedemmeworks from whes the current
framework is create(b62,66,13%142)is their multifactorialnature, including structural factors,

however, these frameworkare not without limitations, especially when comparing them with
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the scope of the current work as the relevant framewofisused on a partular subset of
advease pregiancy outcomes, child feeding practices, as well as neonataleanly years
healthFor example Hector, et al. studied breastfeedin@d40) Oliveira, et al.studied only
preterm birth (66)and Vettore, et al, studied preterm LBW and LBW?2) Therefore,creation

of atheoretical frameworkvitha holistic approachis of paramount impdance to achieve a
complete picture of the issues related to perinatal amhrly years health such as
sociodemographicstructural factors prenatal factors, aduwese pregiancy outcomes and poor
feeding practicesln addition, to maximise thednefits of the included nin@apeis from both
studied countries (Sudan and the UAEand the current work will move the debate regarg
maternal and child health forwardAs none of the six relevant frameworks covered all aspects
of the current workwith such indepth, all six frameworks are combined together to create a
new theoretical frameworkThepurpose of the proposed theoretitéramework 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 througknowing the interrelation between the above

searched variables and their impact on materaatl child health.

In conclusion, after a thorough review of the existing literature, integration of maternal and
child health is crucial in achieving natipssustainability; to achieve so, creation of a new

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

Methods

4.1 Introduction

This chapter highlights théllowing: the thesig aim and objectives, thenethods used fothe
included nine papers (11,21,26,33,35,36,7&7) upon which this thesis iduilt, and the

methods used for th@ewly-created theoretical frameworkand the ethical considerations

4.2 Thess aim and objectives

The createdramework is use@s guidance t@achievethe main aim of thigshesis:exploring the
relationships between sociodemographic and prenatal factors and adverse pregnancy
outcomes and their significance in predicting cHaeding practices and child health thrdug
combining the findings othe included ninpublishedpapers and their integration with the

existing literature. Thereforehe currentthesishas fiveobjectives:

Objective 1. To asss to what extensociodemographi@and prenatal factors determine
adverse pregnancy outcomgsamely preterm birth, LBW and CS.

Objective 2: To aess the impact of sociodemograpranid prenatal factors on child
feeding practices, perinatal arehrly yeardhealth.

Objective 3: To assess the impact of these adverse preghancy outcomes on child feeding
practices, perinatal andarly yeardhealth.

Objective 4: To assess the impact of child feeding practicesidy yearshealth.
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Objective 5: To propossuitable recommadations that will lead to improvements in
maternal and child healthespecially at the studied settings by comhbm allthe «Sp ] <[
findings.

4.3 Methods used forthe included 9 papers

This subsection highlights the main methods uded the included ninepapers, studies|
settings, samles and data collectionn{ore information about the ningapersis mentioned

above. Furthermore the full texts of the published worire availablebelow (Appendix 2).

4.3.1 Studies settings

The current work isbased on the prewus nine published papers Quantitative
studieg(11,21,26,33,35,36,7687) which were conducted in the last ten years in different
settings in SudagmamelyKhartoumand Kassaland in the UAE (Abu Dhabijd&re §. These
studies were conducted in collaboration with colleagues from both countries. S(iarth
Sudan) cosists of 18states, with a population of 40 million people, of whom 8 million live in

Khartoum State and Khartoum is the capital of Sud#8)

Kassala is the capital dfassala State. Kassala is 550 Kilomefresn Khartoum onthe

EthiopiarEritrean border. Kassala has an estimated population of 453,159 inhabfficsats

Abu Dhabi is the capital of the UAE and it represents 87% of the geographical landmass of the
all seven emirates of the UAE55) Abu Dhabi is the largest emirate among the seven emirates
(155) According to the recenstatistics of the World Bankabout 10 millionpeopldivein the

UAE156) Some differences exist between the two studied countries of th€ihunlike Sudan,
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rural population representsa minority in 2020 13%compared to Sudan 65%b67) (2) free
access to prestal careservices adealth insurances mandatory in the UAES8) (3)in Sudan

the majority of premtal care services are deliverdceely by the government, however the
guality and coverage of the provided services is questionable, especially in remote and armed
conflict areag159) and (4) overall, according to the World BankSudanis classified asIC

compareal tothe UAE as HIT60)
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Figure 8 .Two maps of the studies’ locations marked by red cycle, Sudan (Khartoum and Kassala) and the United
Arab Emirates (Abu Dhabi). (Source: Adapted from OCHA: https://reliefweb.int/location-maps)

4.3.2 Description of samples

In each studyof the included nine papers a representative sample was shoto give
appropriate resultsThe sample of KhartoufnstudyPaper 1(26)Xn=2076)ncluded women wth
a singleton pregnancy who attendeatielabaur ward of Khartoum hospital, Sudan, between

February and April 2008.
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A series oftommunitybased studies included mothers with children undige yearsin Kassal,
eastern Sudanthe studies were conductebletweenDecember 2014 an8eptember2017the
sample sizes foPaper 2(35), Paper 3(33), Paper 475), Paper 576)were (n=303), (n=297),

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

The sample of th&JAE[ project (n=1822) included both Emirati and n&mirati mothers with
children undestwo years attending the seven healthcare centres located in different

geographical areas in Abu Dhathie UAEfrom March to September 2017

4.3.3 Data collection

In eachstudy a protocol was devgped by the investigatorso guide the study as well as a
guestionnaireto collect the data.To ensure datareliability many actions were tak by the
investigators: (1)raining of the data collector§research assistantgoout the study andhow

to administer the questionnairg2)validation of the questionnaire by conducting a pilot study
and all necessary corrections were done befoodlecting the datg3) setting of inclusion and
exclusion criteriafor eaclstudy/paper based o its aims and objectivegnd (4) using same
definition of terms in all nine papers, for example preterm bitBT A |« P «3) &ldLBW

(<2500 gramp

The data of each paper were presented in text, talaled figureswhere appropriate.

4.3.4 Dataanalysis

In all ninepapersStatistical Package for the Social Science(SP&Susedind both descriptive

statistics (e.g. meanand percentages and inferential statisticge.g. logistic regression
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analyses)were used to analyséhe data. For all includd nine papes, Adjusted Odds Ratio
(AOR) and 95% @nfidencelInterval (Cl) were calculated; variable withPavalue G 1 Xva8

considered as significant.

4 4 Methods used to createhe theoretical framework

Working in medical researchsince 2004(more than 1%ear§ has givethe author the
opportunity to look backinto thepreviouspublished worlespecially thoseelated to maternal
and child health The idea otreating the framework came after the authaeviewedll his
publishedwork. The author hapublishednore thartwenty-five publicationsincluding papers
and book chaptersee Appendi8 for detailg, from thesawenty-five publications,nine papers
arecloselyrelated. Therefore, a frameworls needed to guide the authoto exploreand to
maximi® the benefits of the selected nirmublished papersThe folbwing are the key steps

takenby the authorwhich led to buildhe newly-created framework

- Athoroughreviewof all £lected ninepapers.

- Theselection of papers isased on the integration of papers

- Key vaiables areidentified such as preterm birth, LBW, CS, breastfeeding practices and
child health.

- The initial questions came to the authpmind, of them, whatfactorsinfluence these
variables, (e.g. sociodemographic influenceraihd to what extentdo these variables
determine child healtli.e. live or deathr?

- Reviewing therelated literature including the commolty used frameworksin public

healthto find answes for the aboveraised questions.
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- Grauping the related variables into dependent and independent variablEise
dependent variable (child health(i.e. morbidity and mortality) which in this thesis is
referred to as final outcomeshe independent variables such as adverse pregnancy
outcomes, sociodemographic and prenatal varialiesvever, breastfeeding practies
variableact as intermediate outcomegi.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 variglle. the outcome) is
estimated by themagnitude of AOR for example, Bper 1(26) showeda LBW neonate is
more than severimesmore prone toperinatal mortality (AOR 7.2, 95% CI 3.8, 13.5).

- The initial drafting of the framework was based on theelevant existing frameworks
(i.e. relevant to the current work aim and objective$he relevant frameworks were
well studied(i.e. their strengtls, weaknesssand validations by other researchérs

- More refining of the framework wasarried out through irdepth understanding of the
included ninepapers, literature, aims and objectivastil the main aim andbjectives
of the current work were achieved

4 5 Ethical considerations

As the current worlcombinesexisting datano ethical approval waseeded and any authed
work used was acknowledged properly in the text and thenmericing. For all the included nine
papers all ethical issug were consideredforexample, ineach paper ethical approval and

informed consend were obtained from the ethical committee and the participars,
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respectively. In addition, all measures such as excluding personal identitiergy the data

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

Resuls

5.1 Introduction

Thisresults chapter focuses on théndings of the included ninepapers and combinirtbese

findings ino anewly-createdtheoretical framework

5.2 Summary otthe included9 papersfindings

The included ningoapers upon which this current work is built were conducted at different
settings in Sudan (Khartoum and Kassala) and in the UAE (Abu Dhabi). nirepsgpers

focused on maternal, perinatal and early years health

5.2.1 The study conducted in Khartoum, Sud#Raper 1)
x Paper 1(26was published under titleEducation, prenatal care, and poorperinataloutcome

in Khartoum, Sudan.

Paper 1(26). Identified and quantifiedthe predictordor LBW neonates and perinatenortality
in Khartoum, andassesed the role of somdemographic factors amon@,076 singleton
deliveries. Of them260 (2.5%) were LBW neonates af@were stillbirths (24 were fresh and
22 were maceratedand 20 early neonatal deathshéd stillbirth rate was 35.89/000births; the
early neonatal death ratevas 15.41000 births, givig a perinatal mortality rate 051/1000
births. The main predictors for LBW wéimst child order(AOR 1.4, 95% @1, 2.1), dck of
prenatalcare AOR 2.2, 95% Cl4, 3.4)and small maternal arm circumferenc&QR 1.4, 95% ClI
1.1, 2.0) The main factors associated with perinatal mortality weves Imaternal education
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(below secondaryfAOR 1.9, 95% @lO, 3.8), lack of prenatalare AOR 1.7, 95% Q@l1, 2.5)

and LBW neonatesAOR 7.2, 95% @Gl8, 13.5)

5.2.2 The sudies conducted in Kass$a, Sudan (Paper 2, Paper 3, Paper 4 argé& 5)

Four series communitpased crossectional studies were conducted in KassB#stern Sudan
from 2014 to 20170 understand feedingoractices and associated factors amamgder-five
children. From these four studies, ongaper was published per eadtudy, (i.e. 4 paperias

follows:

x Paper 2(35) was publishedunder title: Epidemiology of cesarean delivery in Kassala,

Eastern Sudara communitybased study 201-2015.

Paper A35)Investigatel the epidemiology of C&mong 303vomen The mairpredictorsof CS
were old maternal ag@ORL.1, 994Cl 1.01, 1.34fjrst child orde(AOR 6.4, 95% @13, 31.8)

and worren with medical disease?OR 2.9, 95% CI 1.16,)/.6

x Paper 3(33) was pblished under title:Causes and risk factors of une@re children

hospitalization in Eastern Sudan: a commuiiased study.

Paper 333) Estimated the prevalence and investigadleghe possible causes amiedictorsfor
underfive chitlren[ ehospitalis@tion over the last 6 months amon@97 motherchild pairs
More than onethird of the children34.7% (103/297) were hospitadid over the last 6 months.
The most common mentiorte causes for the last hospitadison were gastroenteritis 28.1%
(29103), RTI19.4% (20/103)and malaria 9.79%410/103) The main factors associated with

underfive childrenhospitali@tion were high birth order (AOR 1.25, 95% CD6, 1.47), low
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paternal education (AOR 2.89, 98%61.32, 6.30) and bottle feeding (A6, 95% CI 1.30

3.80)

x Paper 475)was published under title: Assessment of initiation of breastfeeding practice in

Kassala, Eastern Sudan: a commubaged study.

Paper 475). Investigatel the prevalenceand factors associated with the timeglgarly)initiation
of breastfeeding amon@50 mothers withchildren of unde#two years of them, 218 (87.2%)
initiated breastfeeding earlier. The main fadrs associated with delayedinitiation of
breastfeedinginclude having a male baby (AOR 3.90, 95%4.38, 11.47)and mothers with

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

x Paper 5(76) was published under titleAssessment of bottléeeding practices in Kassala,

Eastern Sudan: a communibased study.

Paper %76). Assesedthe usage and factors associated witbttle feeding practices during the
first six months of f& among242 mothers with children aged between 6 and 24 ntios) From

the total, 96(39.7%) used bottlieeding for their children in the first six months of lif@he
main factors associated with bottldeeding were uban residence (AOR 1.96, 95% CI1.06, 3.63),
not receiving breastfeeding education (AOR 1.92, 95% 071 3.45) and child hospitaditon

(AOR 1.83, 95% CI 1.02, 3.28)

5.2.3 Project conducted in Abu Dhabi, the UABaper 6 Paper 7, Paper 8 andaPer 9)

Beside the studies conducted in SudgKhartoum and Kassaladhe thesis included work

conducted in Abu Dhalas well. Amulticentre crosssectional study that aimed to evaluate
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years in Abu Dhabi. Four papdfaper 6, Paper 7, Paper 8 anapBr 9have ben published

from this project as follows:

X Paper 6(36) was published under titlePrevalence and associated facta caesarean
section and its impact on early initiation of breastfeeding in Abu Dhabi, United Arab

Emirates.

Paper §36) Describal the prevalence of C&nd evaluate its impact on breastfeeding
initiation. Among the 624 participants, about onthird (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 initiatedbreastfeeding. The main factorssociatedwith CSwere old maternal ag¢AOR

1.04, 95% CI 1.02, 1.0hon-Arab nationality (AOR 1.36, 95% CI 1.08, 1.&hd maternal
obesity (AOR 1.79, 95% CI1.15, 2.78jowever,advancedgestational age was negatively
associated with CBAOR B0, 95%Cl 0.75, 0.86)(i.e. preterm babies were more likely 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
delively, planned Cand emergency CS, respectively. Regarding the mode of delavehjld
delivered viaaginatlelivery was almost threenes more likelyto initiate early breastfeeding

(AOR 2.78, 95% Z’17, 3.56) CS ingeneraland emergency CHB particular, was the main

predictorfor the delayed initiation of breastfeeding.

x Paper 177) was published under titleFactors 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). Investigatel the prevalence and factors associated with delayed initiation and
cessatim of breastfeeding among working niwrs with children undetwo years, in Abu
Dhabi. Among the ,610 motherchild pairs vith 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 amog working mothers were old maternagje (AOR 1.04, 95% QL.
1.08),non-Arab nationality (AOR 2.24, 95 % CI11.53, 3.27)AOR @.7095 % (.84, 3.96), not
roomingin(AOR 3.85, 95 % CI1.56, 9.5ty anothers with LBWehildren (AOR 2.47, 95% CI
1.23, 4.94). The main factors associated wittssagion of breastfeeding wer@on-Arab
nationality (AOR 1.59, 95 % CI11.09, 2.31) and methathhigh income rating (AOR 2.79, @b

CI1.36, 5.75).

x Paper 8 (11) was published under title:Risk factors associated with initiation of
breastfeeding among mothers with low birth weight babies: a ciesgional multicenter

study in Abu Dhabi, United Arab Emirates.

Paper 811) Investigatel the prevalenceand factors associated with initiation of breastfeeding
among motherswith LBW children of unde#two years Of 134 mothers of LBW children
included in the study, 40(29.9%) early initiated breastfeeding within the first hour.-Bixty
(47.8%) delivered wanally, and 70(52.2%) via CS. The andyificantfactorassociated with
delayed initiation of breastfeeding among the LBW children was CS (AOR2.33, 95% CI1.07,

5.07).
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x Paper 921)was published under title: Factors associated with preterm birth and low birth

weight in Abu Dhabi, United Arab Emirates.

Paper 921) Investigatel the prevalenceand factors associated with preterm birth and LBW
among 1,610 motherchid pairs Reterm birth rate was 102 (6.3%) and LBW rate was 151
(9.4%). Factors associated finely with preterm birth wereArab mothers (AOR.02, 95%
CI1.19, 3.43)ow maternaleducation(AOR 4.38, 95%CI1.95, 9.81), CS (AOR 2.35, 9548 CI
3.73)and LBW (AOR7.62, 95% CI 11.05, 28.10BW 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@RIdr98, 95% ClI

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

5.3 Combining of he included 9%. %o fi@lmnjgs to buildthe theoretical framework

The findings of theincluded ninepapers represent thecore workupon which the current
theoretical frameworks built. The theoretical franweork is composeaf three main levelsand

eachlevel is intended to achieve one objective or more than obgectiveasmentioned below.

5.3.1 Level lof the created framework

Level 1 assessdke impact ofsociademographicand prenatal faairs on perinathand early
yearshealth. This level isbuilt on the results ahcludedninepapers, (i.e. Raper 1(26), Paper 2
(35), Paper 3(33), Paper 4(75)Paper 5(76), Paper 6(36), Paper 7(77), Paper 8(11)and Raper
9(21). Furthermore, Level 1 is sulategorised into three sublegls. Level 1 with its

subcategories provides a solid basis for answering objectives 1 anfolows(Figure9):
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x level la assessethe impact of sociodemographic and prenatal factom
adverse pregnancy outcomemsamely preterm birth, LBW and Cthis level is
based on Bper 1(26)which showedirst child order(AOR 1.4, 95% Ql1, 2.1),
lack of prenatal care AOR 2.2, 95% Cl.4, 3.4), and small maternal arm
circumference AOR 1.4, 95% CL.1, 2.0) were the main predictors for LBW
Paper 2(35) which revealed old maternal ag&QR 1.1, 95% @l01, 1.34), first
child order AOR 6.4, 95% (Cl,3, 31.8) ad women withmedical disorder¢AOR
2.9, 95% CI1.16, 7.60)were the maimpredictors of CS Paper 6 (36which
identified old maternal agdOR1.04, 95%CI11.02, 1.Q7hon-Arab rationality,
(AOR1.36, 95%CI 1.08, 1.&hd maternal obesityAOR1.79, 95%CI 1.15, 2.79)
were the main factes associated with C®aper 9(21) showed mothersfrom
Arab nationality (AOR2.02, 95%11.19, 3.43) and mothewith low education
(AOR 4.38, 95%CI5,9 9.81) were associated witpreterm birth, while
motherhavingafemale child AOR.08, 95%CL.41, 3.08) andirst child order
(AOR 1.98, 95@%4 1.35, 2.89) were abore prone toLBW.

x level 1b assessdbe impactof sociodemographic and prenatal factoss child
feeding practices(intermediate outcomes) This level is based onaper
4(75which found the main factors associated with the delay of breastfeeding
initiation were having a nla baby (AOR 3.90, 95% CI 1.33, 11.47) and mothers
with medical disorders (AOR 5.07, 95% CI 1.22, 21Bfer 5 (76) which
revealed urban residence (AOR 1.96, 95% CI1.06, 3.63), not receiving

breastfeeding education (AOR 1.92, 95% CV,1345)were associated with
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bottle feedingduring the first six months of lif€aper 7 (77) which foundold
maternal age (AOR 1.04, 95%@11.1.08) andhon-Arab nationality (AOR 2.24,
95%Cl1.53, 3.27) were themain factors associated with delayed breastfeeding
initiation amorg working mothers and he main factors associateavith
cessationof breastfeeding werenon-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).
Levellc assessethe impactof sociodemographic and prenatal factgise. the
direct impact)on periratal and early yearshealth (final outcomesThis level is
based on the results ofdper 1(26)which indicatedmother with low education
was almost two timesnore prone to perinatal mortality AOR 19, 95% CL1.0,
3.8)as well as mother witlack of prenatal careAOR 1.7, 95% QI1, 2.5) Paper

3 (383) which showedhigh birth order (AOR 1.25, 95% @Il06, 1.47and low
paternal education (AOR 2.89, 98%1.32, 6.30) were associated Wiunder

five children hospitaletion.
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Perinatal early yearsmorbidity and mortality

Figure9:Level 1of the theoretical framework, illustrates the impact of sociodemographic and
prenatal factors onadverse pregnancy outcomes (level 1a), early yearsfeeding practices
(level 1b) and on prinatal, early yearsmorbidity and mortality (level 1c)

5.3.2 Level of the created framework

Level 2Zassesesthe impact of adverse pregnancy outcomesperinatabndearly yearshealth.
This level promes a solid basis for answeringjective 3.This levels mainly butl on theresults
of Paper1 (26), Paper 6(36), Paper 7 (77)and Paper 8(11). Moreoverlevel 2 is subcategoesl

into two sublevelsas follows(FigurelQ):

X Level 2assesseshe impactof adverse pregnancy outcomem child feeding
practices and its based on the results ofiBer 6 (36) which showedn contrast
to CS, motheswho delivered viavaginal delivery wre almost three times more
likely related to an early initiation of breastfeedi®OR 2.78, 95% CI 2.17,
3.56)Paper 7(77showedvorking mothersvith LBW childrerwere more han

two times morelikely to delayinitiation of breastfeeding (AOR 2.47, 96%d.3,
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4.94) and Bper8 (11xshowedwhen amother delivered via C&hewasmore than
two times more likely to delayinitiation of breastfeeding (AOR2.33, 95%CI1.07,
5.07)

X Level 2bassesseghe impactof adverse pregnancy outcom@se. the direct
impact)on perinatal, ancearly yearshealth and itis based on &er 126), which
showed LBW neonate wasnore than severtimes more likely todie in the

perinatalperiod (AOR 7.2, 95% @l8, 13.5)

Adverse pregnancy outcomes

Level 2a—» «— Level 2b

Y

Earlyyears feeding practices

v

Perinatal early yearamorbidity and mortality

Figure 10:Level 2 of the theoretical framework illustrates the impact of adverse
pregnancy outcomes ogarly yearsfeeding practices (level 2aand on perinatal, and
early yearshealth (level 2b)

5.3.3 Level3of the created framework

Level 3assesseshe impact of childfeeding practices omarly yearshealth (Figure1l). This
level provides a solid basis for answering objectiv€hié. level is mainly builbn Raper
3(33whichindicateda child who usedbottle feedingvasnore than two timesnore likelyto be

hospitalied (AOR 2.26, 95% CI 1.30, 3.80)

61



Early yeardeeding practices

Level 3

Perinatal early yearsmorbidity and mortality

Figure 11level 3of the theoretical framework illustratesthe impact ofearly yearsfeeding
practices onperinatal, early yearsmorbidity and mortality

5.4 The integrated theoretical framework

The integratedtheoretical framework iscomposed from the combination of akbove
mentionedthree levels (Figurd2).In addition, the results showedn interrelation within the
same level such as adverse preghancy outcomes and it is clear in P&ier reterm birth
associated with LBW, preterm birth associated with CS and LBW associated WitieCi$e 5

(i.e.the proposed recommendationss based on theverall findings of the current work
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Figurel2 Thentegrated maternal and child health framework (theewly-created framework
integratesmaternal and child healthby usingthe findings of theincluded 9papers

Note 1: Theframework was adaptedrom referenceg62,66,13%142).
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Chapter 6
Discussion

6.1 The sgnificanceoriginal contribution to Knowledgeof the current work

Tothe bestofSZ  p S KijoE¢ege, and aftea thorough review of the literature, there is no
previous workthat focuses on the whole scope of the current warkd with such irdepth. The
previous workfocused on a particular subset of adse pregniancy outcomes, child feeding
practices, as well as naatal andearly yearshealth(14,62,66,139142,146.The current work
significantly contributed to the knowledge by creating a theoretical framework.The significance
of the newly-created framework arisefrom its findings, achieving the curremtork [ smain aim
and objectivestransforming the existing related theories forward as well asapplicationof
the newlycreated frameworkin different settings. Sucla framework is a suitable tool to
predict child feeding practices, perinatal ardrly yearshealth. Predicting materal and child
health and putting appropriate preventive measures accordinglgniessential key step in
achieving thesustainable development goalSIPG} especially those related to child health
(SDG3 target R (i.e. reducing child mortality)(18,161,162) In addition to the created

framework,certain recommendationare proposedelow (seeChapter Tor details)

Which makes this current work distinguishedhis generalizabilityof the findings throught the
application of the created frameworkSuch wide scope of generalizability will provalgood
foundation for further interventions targeting maternal and child health based on a thorough
studying of the local contexfThe created framework successfully integrated findings from both
LIC (i.e. Sudan) and HIC (i.e. the UAE), however, the ajpobantervention will depend on

local assessmentFor example, iterventionalprogrammesto improve prenatal care covage
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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 armgbplying the proposed recommendations, the
main goal of the current wotko improve maternal and chdlhealth in the studied settirggand

other settingscan be achieved. The kewydings of the current work aréhe identification of
sociodemographic and pnatal predictors of preterm birth, LBW and CS #mel assessment
ofthe impact of these predictors and public health problems on child feeding ipessGt

perinatal and early yeatsealth.

6.2 Impactsof sociodemographi@nd prenatal factorson perinatal andearly yearshealth

This work identifieghat particular sociodemographic, prenatal factors and adverse pregnancy
outcomes hada direct and indirect negative impact on child feeding practicesmely delay
initiation of breastfeeding, bottle feeding and darcessation of breastfeedind\ plethora of
studies conducted in many counigs including Sudadocumented the association between
sociodemographic, prenatal factors, adverse pregnancy outcomes, child feeding practices and
poor perinatal and child health (12,14,61t63,66,140,146,152,163)Among the studied
factorssociodemographic factors are the ame powerful factorsthan adverse pregnancy
outcomes andbreastfeeding practices, becauseciodemographic factorsnpact child health
through three levels, indirectj on adverse pregnancy outcomeand (2) on breadfeeding
practices and direct (3) onchild morbidity and mortalityln line with this result,Hood, et

al. highlightedthe social and economic determinants of health compared to medical care, their
study revealedsocioeconomic factors contributéo the health outcomes by 47% compared to

health behaviours (34%), medicatare (16%), and the physical environment (3%)
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(73).Additionally, the literaturefrom many countriesincluding Sudamevealed the strong
association between sociodemogpaic factorg(e.g. low parental education and teenage
pregnancyand prenatal factorge.g. inadequate prenatal ca)p€62,64t68). Most of the
identified factors were reportecs keySDHhfluencing maternal and child hea(tt63t166) In
Italy, old maternal age and employment status weteetmaindeterminants of breastfeeding
initiation (163)In Iran, the relationship betwen SDHand pregnancy outcomes was studied,
andthe main social determinants of adverse pregnancy outcomes (preterm W, dnd CS)
were maternal education and body mass index (Bi8Y) Worldwide among SB that havea
significantdeterminanton adolescent (aged 124 years) health are structural factors such as
national wealth, income inequality, and access to educafid8) For examplein Sudan, infant
mortality is influenced ¥ SDHsuch as residence (rurafban), gender (boysgirls), educatioal
level, income and territorial disparity betwaethe 18stateg164)The following highlights the
impact of the identified sociodemographic factors such as paresdalcation, SESnaternal
agenationality, residence,obesity, child gendematernal health and maternal nutritional

statusas well as prenatal factors such@gnatal care, maternal iliness achild birth order.

6.2.1 Impactsof parentaleducation

Paternal education is higher than maternal educatiorboth studiedcountries(Sudan and the
UAB(33,36) Even among mothers, mothers in the UAE were more educated (96.0%) compared
to Sudanese ones (43.89433,36) Likewise, the maternal employant rate was higher in the

UAE (37.6%)77xcompared to Sudan (11.8%B3)Interestingly, in Kassalachild of bw

paternakducation was three timesmore prone to hospitalisation (33), and in
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Khartounmamother with loweducation was two timesnore likely tohave perinatal death(26).
It is clear, there are varigtfve E P E JvP SZ Ju%e S }( % E vS[e eady S]}v }v ¢
yearshealth. 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
regardng their own health such as prenatal care and family planiiig9,171)Such vaations
ofimpact of parental education on child mortality was shown ia comprehensive global
systematic review and metanalysis (i.eincreasing ofooth parentaleducation is associated
with underfive mortality reduction, and maternal education is strorg than paternal
education in reducing undefive mortality)(172)In contrast to education in botlstudied
countries and the literature, parentaloccupation was not associated with child feeding
practices and child health both studied countrig, nevertheless, it was only associated in the
univariate logistic regression analysfse. crude odds rati¢35,75) Even when the association
E]eS SA v Z]Jo Z 03Z Vv % (E73134) the imPack pfvpaternal
occupation on child health is more than maternal ofi4) For example, in China, while
maternal unemployment has a positive impact on child hedjtle. less child hospitalisation),
paternal unenployment has the opposite impadi73) Although, education is strongly
associated wh health and wellbeing, thragh itinfluenceslife expectancy, morbidity, health

behaviours, employment, and income, it is one of the neglected 8BDH

It can be conclded that parental education is a key factor of achieving the SDGttar
however, more research is required to explore the mechanigysvhich education influences
child health According to UNIE-F education report 2018, the main barriers to schooling in

Sudan are poverty, geographical disparities, gender inequities, disahilihed conflict, and
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displacement(175)UNICEF«eport cancluded thatSudan remained far from achieving SDG 4
(quality educati@)(175) In addition, a reent study in 2021 conducted byabud, (176)among
40 illiterate girls from villages in threetates, namelyKhartoum,Kassalaand North Kordofan
reported povety was the most mentioned cause of drop out from basic scHachddition to
the old challengeof educationthat faced LICghe unanticipated globaCOVIBEL9 pandemids
putting education at riskthrough forced global shutdown of manwctivities, including

educational activitie€l77,178)

6.2.2 Impactsof maternal health and nutritional status

While undernutrition (e.g small maternal upper arm circumfererk23 centimetre¥is a public
health problem in Sudaf26), overnutrition, (e.g.overweight and obesity) is the case in the Gulf
countries including the UAE36,179) Nevertheless, micronutrients and anaemia with their
complications such as perinatal deaths are major public health problems in both studied
countries, particularly in Sudafil80t185) Althaugh all these types(i.e undernutrition,
overnutrition and micrautrition) are malnutrition problems their approaches are different
especially whemroexistngin the same community(i.e. undernutrition and ovetrutrition)(186)

In KhartoumPaper 1 reportedsmall maternal upper arm circumfereneeasthe main predictor

of LBW (26) In addition, 12.5% of thepregnant womefil801) in Khartoum were
undernutrition, especially among womevith few prenatal care visits~- G T A ([{1€[3 1t s 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 problét84,188) especially among vulnerable
groups such as children and women, regardless of age and birth (8@ In Africa including
Sudan, many authors have reported a close relationship between malaria and adverse
pregnancy outcomes such as preterm bid00) LBW(188)and stillbirth (191) In addition,
maternal anaemia is linked to both peripheral and placental mald&4,188,189)Recently,n
Sudan, anaemia waassociated with an increased risk of @82) Simple masures such as
access to prenatal care, adherence to nutritidie.g. iron supplementation) and malaria
preventive measureqe.g. antimalarial chemoprophylaxis anceth nets) can prevent malaria

and its lifethreatening complications such as anaemia amgriove 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 waseported (193) The complexity of the association
between malaria, anaemia, preterm, LBW and CS is understi&2j184,188,189)This may

raise the needor further research to explain the variations of pretetmrth rates. Therefore,

malaria and anaemia could be taken into consideration in future studies.

6.2.3 Impactsof prenatal care

Adequate prenatal care is an important strategy for improving maternal and child health
outcomes(62,66,71)n line with other studies, the framework emphasises the importance of
prenatal care for child healtf62,66)In Sudatlack of prenatal carassociated with significant
maternal and perinatal morbidity and mortality clu as LBWAnd small maternal upper arm
circumference(26,187) Regarding prenatal care servic&ydanis characterised by botlow

prenatal care coverage and low quality of prenatal cét6,67)compared to free access to
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prenatal care in the UAE58,194) however, in the UAE, low educated metis were less likely
to startearly prenatal car¢194) Consistent wih Sudan, a mother with nor few prenatal care
visits was more likely to deliver a LBW child in different sett{ii®%,196)in the USA, among
the identified SH, low education and youngiaternal age played key rotein late or no

prenatal care utilisation among pregnant womgfiL).

In Sudan, dck of prenatal care has m@egative impact on @rinatal outcomes(26,197) For
example, in Khartoum, a mother with no prenatal caras two times more prone tbaveLBW

and perinatal death(26). In addition, mothers with no prenatal care and with LBW were at
almaost two times and seven timesiore pronetohave perinatal death, respectively26). In
Kassala, thdikelihood of perinatal death was more than three times among foenatalcare
users (197) Lack of prenatal care was stated by many researcherthasnain factor of
neonatal de#h (198,199) In support of the current results, LBW and preterm birth were the
main causes of neonatal andf@amt 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 @ccess to maternal healthcare
services, especially amonglisadvantagedommunities such as nomad wonemd teenage
pregnancy girl§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 attitudebtrair geographical

locationg145)
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In Suidan, the main identified barriers of prenatal care wexest, distance, dissatisfaction with
previously used services and low level of educa{ib4b,203) Prenatalcarevisit is a good time

to check maternal health statyg.g. nutritional), to provide breastfeeding education, to discuss
with the mother in advance all the possibilities of adverse pregnancy outcomes amddo
overcome themFor examplea systematic review and megnalysisstudy conducted in 2018

by McFadan and others concluded both prenatal and postnatal breastfeeding counselling is an

effective public health intervention tmitiate and continue breastfeedir{g04)

It isworth emphasising that,in Sudaprovision of access to healthcare serviceangmportant

SDH. Fortunatelysimple 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 survivgR1). In contrast to Sudan, in the BAhealthcare coverage
including maternity benefit is mandatory for both Emirati and femirati families(158)

However, the quality of prenatal care needs to be improved in the (18&)

By analysing these factors-d@epth, the key factorthat healthcare decisiomakersreed to focus

on is the prenatal care as the other factprée.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 thrdoeghsing on providing
healthcare services faall mothers, especially those with high birth order a@dus v <[ A]3Z
low educatior§68). Improving educatioof mothersan improve the quality of prenatal care in

the UAE tod194) and potentially reduce the preterm birth rate axonsequencg21).
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6.3 Predictors ad impacts of preterm birthJow birth weightand caesarearsection

6.3.1 Predictors andmpacts of preterm birth and low birth weight

In Sudan, abnormal BMI, dental problems and maternal iliness and short inter pregnancy
intervals were the common reported factors of preterm bi(tt®,20) Low maternal education,
LBW and Arab mothers were associated with preterm birth in the(RBERecently, a study
indicated that low educated motrs were less likely to stadarly prenatal care in the UAE
(194) Another study in Belgium documented a significance association between the content
and timingof prenatalcare and the risk of delivering preterm bir(B05) CS was the common

predictor of pretem birth in both studied countrig(19t21).

Fortunately, most of thefactors associated with preterm birtican be modified; therefore,
preterm biths can be reduced by implementing community programmes regarding maternal

education, dental hygiene and adequate prenatal care.

LBW associated with perinatal morbidity and mortalit{l3,26) and delayed initiation of
breastfeeding(11) in Sudan and the UAEespectively. In addition, in Abu Dhahil.BW infant

was at thirty times greater risk of being admitted into thNeCléompaed to a normal birth
weight infan{31) The main factors associated with perinatal deaths in Sudan were home
delivery, birth orderH,ilack 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 Kas€e#8) In Sudan, the most
common reported cause of neonatal and infant morbiddnd mortality was septicaemia,

especially among preterm birth and LBW infaf#8,207)
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6.3.2 Predictors and impacts ofaesarearsection

Besides the countriemcluded in this workstudies fromother countries have documentedn
overuseof CS(57,208,209) The overuse of C&as been associated with aehse pregnancy
outcomes (e.g. preterm birth and LBW57,208,209) delayed initiation of breastfeeding

(117,210t213), maternal mortaliy, stillbirths, neonatal mortalityand infant mortali¢4,208)

Although the rates of CS were above the WHO recommended rates (10% t¢3¥%)both
studied countries, it was nearly double in the UAE (30(3%rompared to Sudan (17.8%35).
The high rate of CS in the UA&uld beattributed to many reasons: (lack of knowledge
among the majority of pregnant women (78.4#%Qut risks associatedvith CSas it was
reported by a recent study(214) which can lead to unnecesyaCs$ (i.e. CS on maternal
request) (2) increase in the prevalence of obeg®$,215) and (3)increase in the proportion of
older women(36). In many regionsincluding the EasteriMediterranean Regionthe high CS
rate was attributed to multiple factors such as social, economic, cultural, individual and

healthcare facilitiesdctors(146,216)

In the current workold maternal age was the common predictor ofirC®oth studied
countrieg35,36) This result is comstent with existing literaturethat showing stroragsociation
between old maternal ageand CSlifierent countriesincludingthe UAE217t220)However,in
Qub-Saharan Africayoung maternal agewaa strong predictor forother adverse pregnancy
outcomes such as preterm birth and LB®1) Thiscould be attributed to the lowmaternal
healthcare service utilisation in the majority ofub-Saharan African countries including

Sudarf202)This could be attributed tdimited access to prenatal care and education among
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teenage mothers (67,202,222) In Kassala, the rate of teenage pregnancy was

15.29467)However, teenage pregnancy is notommonly recordedin the UAE The last
recorded rate of teenage pregnanay the UAEwvas 8% in 199223) Alow rate of teenage
pregnancynthe UAEis expecteth comparisonto Sudan for many reasons, of thenthe high
mean ofmaternal age in the UAE (30 yeaf3%) }u% & S} “un v[e u \35)i(6e.C
the possibility of teenage pregnancy is highéth low maternal age meanompared tohigh
maternal age mean}the high maternal education levet the UAH96.0%)compared to Sudan
(43.8%(33,36psaccess to educatiof222) prenatal carg202)as well as higlpregnancy health
literacyamong teenager@24)are preventive factorgor teenage pregnangythe UAE is high
income countryandow rate of teenage pregnancy is expecd2?5) However, teenage

pregnancyis acomplex issue asis influenced by mangociaultural factorg67,226)

It can be concluded thaktreme maternal age@.e<20 years and >35 yeard)avenegative
impact on poor pregnancy outcomé227)and this can be linked t8DH such aow access to

healthcare serviceespecially in&-SahararAfrica(202)

While first child order and maternallness(e.g. diabetes with pregnancy and hypertension with

pregnancy were identifed as predictors of CS in Sud@b), nonArab mothers and obesity
were identified in the UARSs predictors of dS6). In line with the current results in Qatar,

obesity and norArab mothes' nationdity were the main factors associatedtiv pregnancy

complications such as diabetes with pregnanbypertension with pregnancy and adverse

pregnhancy outcomege.g. preterm birth and Q&79) In Sudan,mothes with illness during

pregnancy such as dialet, hypertension and malaria wesssociatedwith poor pregnancy
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outcomes such as<CS(35), preterm birth (19), still birth (191) and delayed initiation of
breastfeeding(75) The riskrelated tdfirst child order in Sudan could be due to the association
between younger age and first child order, unlike in the UAE with olde(iagehe mean of
maternal age in Sudaf85)wvas less compad tothe UAE(36)). Obesity was reported by many
researchers as the main predictor of CS including both studied count8@d79,228

230)Obesity influences G&many waysand this was reportethy Rogers, et af230)

In contrast to ¢her studies(231,232) in both settings mzrnal education wasissociated with
CS only in univariatiegistic regressioanalysi§35,36) The literature is contradictory regarding
the impact of high maternal edudan on CS, positive impa¢231) (i.e. educated mother is
less likely tobedelivered by CS negative impact(232) and no impact(229) similar to the

current work(35,36)

The literature has documented that CS has both shemnh and longterm impacts on the
health of women and childre(233) CS is the most reportegredictor 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 medcatiers and obesity
were identified35,36) Addresing these factors and prioritigy action to reduce the high CS
rates will ultimately improve the survival offants andchildren (235) Modifying such factors
will also improve breastfeeding practi€@86,237) 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, repattéreastfeedingof previous childmight
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reduce thelikelihoodof hypertension during pregnan(®40)Therefore, breastfeeding is acting

in the frortline against obesitydiabetesand hypertension during pregnancy.

Although CS impastegatively on early initiation of breastfeeding loth the UAE(11) and
Sudarf10), CSwas only associated itihe univariate logistic regression analygikassalg35).

Another study with a larger sample size could reveal surdssociation in Kassala.

6.4 Predictors andmpacts of breastfeeding practices

Despite the WHO adoption of the International CodéMiafketing of breasmilk substitutes,

still poor adherence exig®11)Y242). Such poor adherence was documé&iteLQ WKH :+2qV
reportof Felruary 2022which exposes the aggressive marketing practices used by the formula
PLON LQGXVWU\ DQG KLJKOLJKWV LPSDFWV RQ IDPLOLHVY G
young children(243). In addition, the report explores some opportunities for macthmat
governments, healtprofessionals and their associations, civil society iadiiduals can and

should take such as (1) recognise the scale and urgency of theprobldaeve{@p,activae, and
enforcéegislation, and regulatiof3) protect the irggrity of science and medicine, (4) safeguard
FKLOGUHQYYVY KHDOWK RQ GLJLWDO SODWIRUPV LQYHVW

milk companies, and (6) expand coalitions to drive aq{a#?3).

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 rather's milk substitutes at the time of the previous humanitarian/refugee crisis)
(76)(244)245) According to Gribble, 2013in emergency situations breastfeeding should be
encouraged, (i.e. psychmsal support) as much as possible and fornfeleding should be
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avoided to save children's li(@46). Therefore,in any situatios breasfeeding should bé¢he

best choicdor babies.

In Kassala, male chjldnd child ofa mother with illness during pregnancy were four and five
times more likelyto delay initiation of breastfeeding, respectivelgs). The association between
male child and delay initiation of breastfeeding wagported in therecent Sudan MIC&s well
(10). Suchan association needs to be studied thaighly including socmultural factorsandto
explore if there is anysort of gender biased breastfeeding(i.e. gender inequality in

breastfeeding. It isworth mentioning that, according to the WHO, gender is a str&igH72).

On the other hand, poor breastfeeding practices are associated with poor infargahdyears
health (33,247,248) In Kassala, poor breastfeeding practices such as bottle feeding was among
factors associated with child morbidi{33,76)and bottle fed childen were more than two

times more prone tohospitali@tion(76). Urban residence and lack of breastfeeding education
during pregnancy were associated with bottle feedi{T®) and these factors might havan
indirect associaibn with child hospitaliation. In support ofthis assumption, Ray, et #249)

found infants livingin rural areas were less utilig) hospital and stay less at hospital commhre

to urban ones. Although théour includedpapersfrom the UAEIid not include child morbidity
data, poor breastfeeding practices such as delay initiation of breastfeedidgbottle feeding

were associated withhild morbidity inclding RTIgastroenteritis and malaril5,248)

Although delayed initiation of breastfeedinigcreases thdikelihood of neonatal morbidity and
mortality in many settingg15,16) it was not in Kassala. This could he do 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, C$%36) and LBW (11) were associated with delay initiation of
breastfeeding and among workingothers were old maternahdge, norArab nationality, CS,

not roomingin and LBW77).

In summary, early initiation of preventive measures for maternal and child health such as good
maternal health, safe pregnancy and delivery }%3]Ju o @& +3( ]JvP AJoo « A
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, thecurrent work providessome recommendations toeduca the high rates of
preterm birth, LBW and CS; promotion of prenatal care and promoting breastfeeding among all

mothersespecidly to vulnerable mothers.
6.5 Implicationsforpublic health

A pdethora of studiesin many countries including Sudan and the UAE haverteg that
sociodemographicprenatal predictorspublic health problems such as preterbirth, LBW, CS

and poorfeeding practices such as bottle feeding and delaystiation of breastfeedingare
important causes othild morbidity and mortality(9,18,208,25Qhese issues peesent major
public health problems andut a heavyburden on human health, economy and the nation as a
whole (1t3).These public health problems are interrelaté®d2,28,5760), hence, their impact

on child morbidity and mortality can be direct or indireéiming to improve birth outcomes

and child health, the WHO has issued recommendations and guidelines regarding preterm birth
(7), LBW(8), CS(2) and breastfeeding practice@51) Such recommendations and guiites

are of paranount importancewhen linked to the local context baseyv $§Z <pu@EA ]Joo v
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findings so as trioritise interventions. Athorough understanding of the mole context is
needed to prioritise interventions This isthe core aim of this work.e. exploringthe
magnitude of the predictors, a@vse pregnancy outcomes, assegs the impacts and
proposing suitablerecommendations includingnterventions to improve maternal and child
health within the studied settings and beyond his workwasa wonderful opportinity to look

back to what have already done regardingmaternal and child health. Suatonsideratiors
needed to understand the contexts a holistic approach, cqtie the existing situations,
identifying the gaps, paving the path ttuture researchFurthermore, thiswork indicates the
importance of the need for more collaboration of all involved parties and even across countries.
Such collaboration is neededarticularly during difficult times of global emergencies sush a

COVIBEL9 and its direct and direct negative impact on maternal and child heg[#52)

The benefits of theincluded nine published papers(11,21,26,33,35,36,767) were not
confined tothe studied settings as marof thesepapers have beegited by other scholarsThe
frequent dtations of thesepapers may indicate the gaps they filled. rFexample, although,
Paper9 (21yegardingpreterm birth and LBW in Abu Dhabi was published in February,2020
hasbeercited nineteentimes. In additionthe author receivedrerbal positive feedbackrom
healthcarestaff that the original papey of this work helps therto improve theirpractices such

as updating their guidelines, conducting campaigns regarding safe pregnancy awareness and
breastfeeding promotio akingthe wider scope ofeneralizability of the current work findings

into account, ly transforming this work into actiongspecially by applying this newtyeated
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 midied settings and similar context

6.6 Implications for future research

This work revealed valuable information regarding the id&dtion of certain
sociodemographi@nd prenatal, adverse pregnancy outcomes and child feeding practices and
their final impact on perinatal and early yearsealth. This information an be used by
healthcare decisiomakers to improve pregnancy outcomes and childalth. As the papers
upon which this work iguilt were all carried out in the last teryears it is meaningfulto
combinethese in one thesis. Such comimg will widen the scope anihcrease the impact of

the already publised work. This wok evaluated the previous papgr by detecting the
strengths and weaknesses thie previous published ninpapers, and integrating their findings

within the existing literature and by doing thahe path for future research will be clear.

Due to the dynamicnature ohealth predictors and tmasformation within and between
countries further research is needed to understahdse public health issues-@epth. Future
research needs to take into consideration the limitationghlighed in these papers, in

addition to the newly detected limitatiagin this current work

Although the current work explorethe existing situation and shathe complexity of maternal
and child health in the studied detgs; it raisesiew questionsthat need to be answered
byfuture research. This indicates the riinearity of maternal and child health issues, for

example, inesting in child health W improve SESuch as education and vice ve(2&3)
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As thepresent work exmres the impact of sociodemographic, prenatal, preterm birth, LBW
and CS on child feedy practices, perinatadnd early yearfealthfurtherwork to reverse the
impact is desirablgi.e. to estimate the impact and benefits of breastfeedipgactices on
preterm birth, LBW survival, and to come up with suitable interventions and suggestions to
improve breastfeeding among, preterm, LBW and CS bplAasthe health o& child starts not

only from pregnancy but even before pregnan@g?) any investment in this period is cost

effective and should be encouraged.

Another examplgustifying the significant sociaindeconomic benefits of investing women's
and children's health(i.e. byincreasing health expenditurehigh health and socioeconomic
return is estimated when using simulatiomodelling was demonstrated byStenberg et
al.,(254) Such work Ighlights the needs and the cestfectiveness of investing in the health of

girls, women and children as a key in achieving SR&3

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 newtyeated framework ~]X X , e v[e (E u A}EI (}E ]v$§
maternal and child health 2021). The future research should focus on the discrimination

SA Vv % E v§[e u  §]jationwithin gmédbdetweencountries; the mechanism of
Jv(opu v }( % & vS[e pu S]}v v } HU% S]}v }v Z]Jo ( ]JvP % E §
child health; sociocultural factors behind some child feeding praststeh as child gender
discrimination regarding delay irdtion of breastfeeding; in future research more attention

should be paid to data linking so as to have a full picture of the situafi@n integrating child
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morbidity data with mortality data and communHyased data with hospitddased ones)Also,
the current workhighlight the importance ofunderstanding the SDHheir impact onhealth
outcomes, and the need to provide comprelensive healthcare for all especially

fordisadvantagedommunities.

6.7 Limitations of the current work

The current work has somenitations that need to be mentionedThelimitations are related
to the originalincluded ninepapers, which aresummarisedbelow with some suggestions to

overcome them

- Few data were mgsing, any data collector should know the value of the completed dat

and early checking of data is desirable.

- Some studies were hospithhsed and others were community based, collecting data
from both hospitaland communityat same timecan give an accurate estimation and
better description for these public health issu@saddition to longitudinal projects that

could follow wonen even before pregnancy until child age five years or more.

- All theincluded nine papers arguantitative studies, a mi&d methods studythat
combines bothquantitative and qualitative data collection will be gbaramount

importance toprovidemorein-depth findings about maternal and child health.

- lLack of in-depth tackling of some factorof SDHsuch as policies, laws, and

environmenal factorsand their impact a childhealth in the original ningpapers For
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example the influence of environmental factors on child mortality will be prominent in

the future(255)

Future research that takesll these limitations intoaccount will improve the newlgreated

theoretical framework.
6.8 The dissemination plan for the current work

To maximise the benefits of the current work, especially encouragimgofighe created

theoretical franework the author will communicatethe findings of this wik to wider
communities throughpublishing thethesis, delivering opresentationsat conferences and

sharing the information with the health authorities in both studied count@sswell as with
colleagues Furthermore, the authomvites researchers from the studied countseand across

the globe to use the createftamework under the title ofZ <« v[e (& u fdk jri@grating

maternal and child healtR2021[ and the authorencuE P ¢ %0}S vS] o pe Ee* }( ,
framework to sendeedbackand commentsaiming to improve the frameworkn addition, the

author will try to update this framwork based on the findings of hfsiture research.For
example,the author future researchwill focus on studyingand integratingmore SDlih the

framework
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Chapter 7
Recommendatios and Conclusiaos
7.1 Recommendations

This work showmaternal and child health nesdto be improved in the studied settings,
therefore, urgent action should be taken by all involved parties, such as deaomsikimg
authorities, healthcare staff, family members, employers andietyas a whole.Based on the
created theoretical frameworkhe analyssofthe content andthe triangulaton of the collected
information fromreviewing the literature andhe included ningpapersregarding maternal and
child health in both Sudan and the UAEhe current work addresseshe following
recommendationsincluding implementation of policies and tiatives that will lead to

improvenments in maternal and childealth:

X The reported papergprovided valuable baseline information tdevelop appropriate
strategies to reduce the high rates of preterm birth, LBW @8hrough estimating their
magnitude, addressing the associated sociodemographic and prenatal factors and their
impact on child feeding préices, perinatal and early yeahealth.The futurestrategies
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.

X Addressing theSDHas well as health promotion activitiegspecially thoseelated to
A}lu v[e Z o3ZuchEasage of marriage, female educatigender inequality,

prenatal care and womemutrition, to prepare womentheir familiesand healthcare
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providers for safe pregnancy and with good outcome&ddressinghe SDH can be
through many waysraising awareness about SDd¢veloping and updating policies and
laws related to human health and wellbeindddressingthe SDH is essential to
improvematernal andchild health, epecially in countriesufferingfrom armed @nflict
and its adverseeffects on child healtrand development (e.g.lack of access to basic
needs,malnutrition high maternal and neonatal mortality ratesocial and psychological

problemg, and Sudan is not an excepti(8i/,256,257)

x Parental education statsl hasa significantimpact on maternal and child healttior
example, inSudan; ( 8Z E[s n 3]}v 8 Spue A+ UulE %}A E(po §Z
education status on seeking prenatal care serviddsereforeprovision of education for
all children regardless of they v GE A]3Z ul}E §S vS]}v qidlity andS]}v[e
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.

X Appropriate strategy is neededtimprove access thealthcare servicessspecially for
disadvanagedccommunities, for example, povision offree prenatal care services rfall
mothers with moreemphasison mothers with low educatiorand residing in difficult
access areas such as nomads. More attention should be paid notoottlg coverage of

healthcare servicelut to the quality of the provided services well

X Implement policiessuch assafe pregnancy and breastfeeding promotiauditing and

reporting of preterm birth, LBW and CS.
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X Initiatives to raise awareness of unnecessary CS, appropriate breastfeeding practices,
among women, men, healthcare staff and the public through education,
traininglaunching of campaigns(i.e. posters, brochures and media sessiprend
discussingcultural breastfeedingelated issues such as acceptance of breastfeeding in

public

x Promotion of breastfeeding practices among all mothers through early initiation of
breastfeeding within the fat hour, EBFup to 6 months, appropriate introddion of
complementary feeding anatontinuebreastfeeding for two years or more. This can be
achieved through supporting, promoting, and educatingmathers and fathers
regarding goodbreastfeedingpracticesand disourage 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 a&/hole.

x The WHO International Code of Marketing of breastk substitutes should be adopted,

and enfocedby all countriegshrough developing of policies, law and raising awareness.

X More attention should be paid to mothsrwith medical illness siic as diabetes,
hypertension, and malariaThis can be achieved through early detection and close

prenatal cardollow up as well as looking for SDH relatedhese medical ilinesses.

x Creating of partnerships witother countriego share kimwledge and practies aiming to
improvematernal and child healthFor exampleSudan can extend such partnership with

the UABRhroughtheUAE funding of maternal andchild health programmes such as
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increasing prenatal care coverage, decreasing teenage pregnancy and improviren

education in SudarThis wak can be a good start farfruitful partnership.

In addition, the abovgroposed recommendationsan be implemented to improve the current
situation of maternal and child health. The proposed recommendatinakiding policies and
initiativescan be applied at the studied countries and can be duplicated in others countries and

even across the globe.

7.2 Conclusioms

The current work addresses the main determinants of preterm birth, LBW and CS and their
impact on clid feeding practices, perinatal and early years healfldverse pregnancy
outcomes such as preterm birth, LBW and CS present major public healiteims due to their
adverseeffects on maternal and child health, (i.e. poor child feeding practices, increasing
perinatal mortality, child morbidity and mortalitygspecially in LICEo improve maternakhild
health, a theoretical framework is creatdthe significance of the ndyvcreated framework
arises fromthe uS$Z} (@Ede work, creating new meaning by combining and discussing the
(Jv JvPe (E}u 8Z HuSZ}E[* %p o]z A}EI Al3Zz 8Z /E]*3]vP 0]
findings between the two studied countre (Sudan and th UAE) transforming the existing
related frameworks forward, and addressif®@PHthat can helpdecision makrs prioritise
actions forimproving maternal and child healtas well as the applicatiaf the newly-created
framework in different settingsTherefore, thecurrent work significantly contributes to the
knowledge by creating a theoretical framework ahdlpshealthcare professional to take

decisions based on a holistic approach.
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The newlycreated theoretcal framework identified certaisociademographic factors such as
nationality, residence, parent&ducation, SESnaternal age, obesity and child gender; certain
prenatal factas such as prenatal care, materilatess, birth order and breastfeeding education

as the main predictors of advexgpregnancy outcomes, child feeding practices, perinatat

early yearshealth. The current work addresses all these predictors and outcomes; highlights
the implications on public health and future research and provides some recommendatiens
findings of this current work, especially the created framework and tipeoposed
recommendations can be used bgecision makers and researcherso prioritise their
interventionsin additiontoapplication ofthe current workfindings with such generalizability
scopewill lead to improvements in maternal and child health in the studied settings and
beyond settingsimproving matenal and child health is key f@ny nation[ ssustainabilityas

both mother and child represent the core thfe SDG. 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 acemly is an essential key step in
achieving SDG3%his can be achieved through empowering women by education, employment,

and free access to healthcare services.
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Appendix 1

Data extraction and sengths and limitationsof the literature review included studies

Study, bcation | Type of study Sample ASp G- ASu Cdy findings
concept
Kayode, et Populationbased | 28,647 children - Underfive | Underfive mortality
al.,(88), Nigeria | crosssectional of underfive mortality | associated with early
study explored the years maternal marriage  (<1f
2008 demographic years), under utilisation o
and health survey healthcare services, sho|
duration of breastfeeding
(BF)(<18 months), notusing
of family planning, big family
size, polygamy high birt
order, low birth weight
(LBW, rural residence and
poor sanitation
Valente, et al.| Populationrbased | 1,285 undef |- Nutritional | birth  weight, nutritional
(90), Portugal crosssectional five children status of | status, and materna
study  conducted underfive | education and weight gail
between January children during the first year of life
and May 2011 were key potective factors
against undenutrition during
infancy and childhood
Liang, et al.| Systematic review 45 articles| - Infants - Both preterm birth and
(96), data from| carried outin 2017| included in the under one LBW were asxiated
low and middle analysis year of with neonatal mortality
income age - Malnutrition, lack of BF
countries and low oxyger
(LMICs) saturation were
associated with infan|
mortality
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Shah, et aJ(97), | Cohort study| 32,126 live| - Preterm - 22.3% were preterm|
Bangladesh conducted births babies
between June 200] - 46.4% of all neonatal
and Septembel deaths occurred amon
2009 preterm babies
- Preterm babies
associated with first chilg
order, low
socioeconomic statu
(SEy and maternal
complications during
pregnancy
- Preterm babies were a
higher risk of deathg
compared to term babies
Santos, et a).| Populationbased | 447 late| - Preterm - lLate preterm  birth
(98), Brazil birth cohort study| preterm births associated with young
in 2004 maternal age, lackof
prenatal care, ang
hypertension
- compared with term
births, late preterm
births associated with
maternal depression a
birth, perinatal
morbidity, and calay
initiation of BF and
neonatal and infant
mortality
Elder, et al(99), | Cohort  andysed| 538 very| - Preterm - Readmission of ven
Australia hospital preterm births preterm babies
readmissions tg associated with
one year in infants aborigind race, male
delivered with very, baby and hronic lung
preterm during disease
1990 and 1991 -  BF was protective of
readmission
- \Very preterm births are
at  higher risk  of
morbidity and mortality
compared to late
preterm births
Gracie, et al.| Study protocol 2,000 women |- Preterm To predict womenat risk of

(100) Canada

preterm birth  through
examining gene expressid
profiles and the environment
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Alasfoor, et al.| Casecontrol study| 190 caseg - LBW Child born with LBWwas
(101) Oman conducted in 2002 | underweight strongly associated  witl
children  and persigent underweight,
190 controls maternal height, low]
non- maternal education,
underweight morbidity, usage of milk
children age 6 formula and poosanitation
35-months
Nisha, et| Qualitative study in 32 indepth | - LBW Most of participantsdid
al.,(102) two ruralsettings | interviews  of not consider birth weight
Bangladesh pregnant a priority for assessing
women  (11), v AJEV[s Z 0312
recently Lack of awareness (
delivered birth weight and fear of
women  (12), caesarearsection C9
husbands (4) The most perceivec
and mothers causes of LBW wer
in-law (5), two maternal poor nutrition,
focus group inadequate diet during
discussions pregnancy, anaemia
among 16 illnesses during
husbands anc pregnancy, short stature
keyinformant twin births, and influence
interviews with of supernatural spirit
4 community
health workers
Ricci, et al| Structural equdon | Analysis of the - hv & r( Child nutritional stats, LBW,
(203) Sub | modelling World Bank mortality | exclusive breasteding
Saharan Africar approach wag and FAQ (EBF, health resources ani
countries applied to the| databases of environmental hygiene play
databases uv  Er(]JA key role in child mortality
collected from| mortality in
2000 to 2016 ur™ zZz E
African
countries (37)
Upadhyay, et Secondary datd 44,984 infants | - LBW 10,658 (23.7%) wert
al., (104) India | analysis of primary - BF LBW
intervention  trial - infants LBW infants were at ris
aimed to evaluate morbidity of hospitalisation anc
the effect of - infants mortality compared with
vitamin A mortality normal birth  weight

supplementaion
on mortality in the
first 6 months of
life

ones, especially in th
neonatd period
LBW babies were &
increased risk of dela
initiation and  early
cessation oBF
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Dessu, et al.| Prospective cohor| 216 LBW, LBW High rate of mortality,
(105) Ethiopia | study conducted neonates (83/1000 live births),
during March 2018 admitted in especially among matern:
to February 2019 | neonatal history of didetes mellitus,
intensive care HIV, not practicindkangaroo
unit (NICU) mother careand nonrEBF
Tesfaye, et al.| Decision tree 11,654 records Underfive | Child mortally associated
(106) Ethiopia | analysis forl of EDHS mortality | with BF parental education
Ethiopian family planning, preceding
demographic ang birth interval, presence o
health survey dats diarrhoea, LBW and age ¢
(EDHy data of the mother at first birth
2011
Colaizy, et al.| Analysis of 848 extreme LBW - ELBW were more at ris
(107) UA secondary datg LBW infants BF of mortality and
collected between morbidity such as
October 1999 anc necrotizing enterocolitis
August 2001 by (NEC)
using models - optimised feeding 98%
maternal milk)
associated with reduce(
risk of NEC among ELB
infants
Chaman, et al. | Communitybased | 65 cases anc Underfive | Under-five mortality
(108) Iran nested case| 130 controls children associated with short BI
control study period, less frequen
conducted among healthcare visits and LBW
children born from
June 1999 to
March 2009
(10,912 children)
Lundeby, et al.| Observational 164 neonates Neonatal | - Neonatal mortality
(209) study based or morbidity associated with pretern
Somaliland hospital  records and birth and LBW
from 164 neonates mortality | - The discharged neonate
admitted to the faced many health
neonatal unit from problems subh as non
June to Octobel EBE low rate of
2013 vaccination and rore
prone to gastroenteritis
and respiratory distress
Karim, et| Secondary datd 3,162 BF Delay initiation of BF
al.,(111) analysis ofl delivered associated with CS and ni
Bangladesh Bangladesh mothers receiving postnatal care
Demographic ang
Health Survey
2014
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Veile, et al.|Study used g 88 children CS No a direct linkbetween CS
(120) Mexico longitudinal chid | aged up to 60 BF child BFpractices and chilc
health dataset months childhood | morbidity

infectious
morbidity
Shah, ett dz t,K[* P (83,439 births CS CS ratesnfluenced by many
al.,(115) survey in 7 Africar factors such as previous C
randomly countries between preeclampsia, inducet
selected 131 September 2004 labour, pregnacy
African  health| and March 2005 complications, and highe
facilities health facility classificatior
scores
Saeed, et al.| Hospitatbased 2,500 women Mode of | Women delivered via C
(116) Pakistan | crosssectional delivery facedBFproblems comparec
study conducted BF to vaginal delivery, and ther(
during 2008 to is increasing trend of bottle
2009 feeding with the increases i
the rates of CS
Bruno, et al.| Crosssectional 806 mothers BF 52% dehyed initiation of BF
a17) South| study  conducted Delay initiation of BF
Sudan from October 2016 associated with CS§
to January 2017 discarding of colostrum
unmarried mothers,
exposure to infant formulg
advertisement and no hous
ownership
Kambale, et a).| Crosssectional 396 mothers BF Delay initiation of BF
(118) The| study conducted associated with unmarrie(
Democratic between July ang mothers, CS, no counsellir
Republic ofl October 2016 on early initiation of BFand
Congo counselling by a non healt
professional
Nguyen, et al.| Crosssectional 286 mothers BF - 90.6% initiated BEarlier

(119) Vietram

guestionnaire
survey in Februar
2017

- Less intention to
breastfeed  exclusivell
was  higher among

mothers of preterm
babies and low educatiol
compared to term babies
and educated mothes
respectively

- Delay initiation of BH
associated with CS
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Debes, et al.| Systematic review 18 included| - BF Early BFRnitiation is a simple
(126) Global| for data bases fron| studies intervention that has the
data 1963 to 2011. potential to  significantly
improve neonatal outcomes
Alebel, et al.| Hospitatbased 513 neonates - Neonatal |- 21.3% died during th¢
(127) Ethiopia | prospective cohorf admitted tothe mortality follow-up time
study  conducted NICU - Predictors of neonata
between mortality were being
December 2017 unemployed mother, not
and May 2018 attending prenatal care,
and not intiating EBF
Edmond, et al.| Analysis of 3411 infants |- BF - 8.7% were LBW
(128) Ghana secondary datg - LBW - Improving early infani
from a cluster - neonatal feeding practicesis an
randomised trial mortality effective, feasible, low
based in rura cost intervention that
Ghana of the could reduce early infan
impact of weekly, mortality of LBW infantg
vitamin A in low income countries
supplementation (LIC3
to women  of
childbearing age of
maternal and
infant mortality
Muhe, et al, | A oneyear | 1,304 children | - Underfive | Nutritional and healtcare
(92), Ethiopia community study morbidity | factors make a significar
impact on undeffive
morbidity
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Kayode, et al.
(95), Ghana

a populationbased
study  conducted
from 2003 to D08

6,900 women | -

Neonatal
mortality

- Both individual ang
community
characteristics show
marked impact on
neonatal survival

- Infants of  multiple
gestation, neonates witk
inadequate birth spacing
and LBW had a lowe
chance ofsurviving the
neonatal period

- Smilarly, high birth order
infants and non
breastfed infants were
more likely to die during
neonatal life, wiereas
adequate utilisation of
prenatal, delivery ang
postnatal health services
reduced the kelihood of
neonatal mortality

- Dwelling in a
neighbouhood with high
socioeconomic
deprivation
associated
increased
mortality

was
with
neonata

Onabh, et
al.,(112) Nigeria

Qrosssectional
analytical study in
2012

400

mother | -
infant pairs

Infant
feeding

- Low rate of EBF (33.5%)

- NonEBF associatl with
low maternal education|
high SESCS, and dela
initiation of BF

Ezeh et aJ(113)
13 Economig
Community  of
West African
States
(ECOWAYS)

Populationbased
crosssectional
surveys

76,934 ch
undertwo
years

ildren -

Delay initiation of BF
associated with mothers whi
perceived their babies to b
small at birth, CS, net
attending prenatal care
delivered by norhealth
professionals, malechildren
and mothers from pooi
households

Raihana, ef
al.,(123)

Bangladesh

Community-based
study  conducted
from 2013 to 2015

30,646
newborns.

BF

Children who delayed ang
who never initiated BRvere
at risk of morbidity
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Abdullah, et| Matched case | 154 cases an( Neonatal | Neonatal mortality
al.,(94), control study| 308 matched mortality | associated with neonata
Indonesia conducted in 2013 | controls complications during birth
(surviving maternal complications
neonates) during pregnancy and afte
delivery, maternal lack o
knowledge of danger g3
for neonates and home
delivery
Mengesha, et Prospective cohort 1,152 neonates Neonatal |- high neonatal mortality
al.,(93), Ethiopia | study  conducted mortality rate 62.5/1000 live births
from Apil to July - Neonatal mortality
2014 associated with LBW, nd
initiating EBF neonatal
complications, materna
complications and lack g
access to healthcart
services
Hazir et | Grosssectional 3,103 children BF - Deday initiation of BF
al.,(122) study used data o] undertwo associated with
Pakistan the Pakistan years employed mothers, and
Demographic and CS
Health Survey - Bottle feeding practice
200612007 associated with mothers
had H4 prenatal clinic
visits and belongedto
highSES
Bentley, et| Populationbased | 488,603 Underfive | Chilchood infection
al.,(91), retrospective children morbidity | associated with CS, labol
Australa cohort study induction, birth at <39 week!
conducted 2007 and formula feeding
2012
Taye et al| Communitybased | 494 mothers Infant Formula feeding practict
(125) Ethiopia | crosssectional with infants Ot feeding associated with high
study conducted 6 months of maternal education, CS

from April to May
2020.

age

delayed initiation of BFpre-
lacteal feeding practice
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Saroj, et al(89),
India

Secondary date
analysis by usin
models

National Family
Health Survey
(published in
2016)

Underfive
mortality

Underfive mortality
associated with
socioeconomic, demographi
such as educatioral level,
Alu vie P U v (
and proximate and biologice
( 8}@Ee ep Z « A}
in years, total number o
children ever born, birth in
the last 5 years, number ¢
living dildren, curently BF
smokers, desirefor more
children, delivery by CS
prenatal care visits, and birtl
order

Kattula, et
al.,(110) India

Communitybased
cohort study

497 infants

LBW
Infant
morbidity

- LBW associated witl
maternal anaemia during
pregnancy, < 4 prenatg
visits andpreterm birth

- Infants morbidity
associated with male
genderand nonEBF

Khanal, et al.
(114)Nepal

Community based
prospective cohort
study

735  mother
infant pairs

- Delay initation of BF
associated with mothers
who were assisted by
traditional attendants
during childbirth, CS
from ethnically
disadvantaged familie:
and LBW

- BEarly intiation of BF
associated with mothers
from the poorest familieg
and did not introduce
prelacteal feeds to theil
infants
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AbdelRahman, | Crosssectinal 5,622 mothers BF Optimal early feeding
et al, (10)| analysis from varied across regions (
Sudan multiple Indicator Sudan
cluster CS was negatively
surveyconducted ir associated with optima|
2014 early feeding practice
Mothers with secondary
education, those whd
desired their pregnancy
at the time, those who
were assisted by a
professional healthcar
personnel at birth, and
those who gave birth tg
female infants had highe
odds of use optimal earl)
feeding practice
Mukunya, et| Comparative cross| 930  children BF Delkyed initiation of BF
al.(121) sectional study in undertwo associated with  low
Uganda 2016 years maternal education, CS§
discarding initial breas
milk, home delivery ang
mother being
responsble for initiating
BF as compared to ¢
health worker
Woldeamanuel, | Study extracted 5,122 children BF Delay initiation of BF
(124), Ethiopia | data from the associated with rural
Ethiopian residence, female chilo
Demographic ang home delivery, CS, LB}
Health Survey and large family size

(EDHS) 2016

non- EBFassociated \ith
Living in Affar, Somal
and Harari, low materna
education, home
delivery, no prenatal care
follow up, and no
postnatal checlup
cessation of BF
associated with younge
maternal age, Muslims
home delivery, ang
maternal employment
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Perinatal outcome is an important indicator of obstetric care and
health status. Reducing the incidence of low birth weight neonates
by at least one third between 2000 and 2010 is one of the major
goals of the United Nations resolution “A World Fit for Children” [1]
and is an important contribution toward Millennium Development
Goal (MDG) 4 which is to reduce child mortality by two thirds by
2015 [1]. Local surveillance and basic epidemiology can more accu-
rately assess perinatal outcome and identify areas to which inter-
ventions should be targeted. The aims of the present study were to
identify and quantify the risk factors for low birth weight neo-
nates and perinatal mortality in Sudan, and to assess the role of
sociodemographic factors.

The study was conducted between February and April 2008 in the
labor ward of Khartoum hospital, Sudan. After informed consent had
been obtained, women with a singleton neonate were approached to
participate in the study. A structured questionnaire was administered
to each woman to gather information on sociodemographic markers
such as education, age, parity, and prenatal care attendance. Maternal
mid-upper right arm circumference, weight, height, and body mass
index (BMI, calculated as weight in kilograms divided by height in
meters squared) were obtained.

Neonates were weighed immediately and followed-up on day 7 post
partum (at hospital or at home). Placenta and cord were examined
for malaria using Giemsa stained thick blood films. Maternal hemoglo-
bin level was determined.

Statistical analysis was performed using SPSS (SPSS, Chicago. IL,
USA). Means and percentages were calculated. Univariate analyses
were performed initially and variables with significant results
(P<0.05) were analyzed by multivariate analyses. Low birth weight
and perinatal mortality were categorized as dependent variables,
while maternal sociodemographic characteristics were categorized as
independent variables. P<0.05 was considered significant.

* Corresponding author. P.O. Box 102, Department of Obstetrics and Gynecology,
Faculty of Medicine, University of Khartoum, Khartoum, Sudan. Tel.: +249 912168988;
fax: 4249 183771211.

E-mail address: ishagadam@hotmail.com (I. Adam).

Low birth weight was defined as weight less than 2500 g.
Perinatal mortality was defined as death occurring between
28 weeks of gestation (in utero or outside) and 7 days post partum.
Stillbirths were defined as delivery of a neonate after 28 weeks
with no signs of life, and were categorized as fresh (normal in
appearance with intact skin) or macerated (when the skin was not
intact), which implies that death occurred more than 24 hours before
delivery.

A total of 2076 women with a singleton pregnancy and complete
data available were eligible for participation. The mean age and par-
ity of the women were 27.44-8.5 years and 1.9+ 2.2, respectively;
789 (38.0%) of the women were primiparous. There were 976 (47.0%)
women who had less than secondary education (less than 8 years). A
total of 354 (17.0%) women had not attended a prenatal care clinic
during the index pregnancy. Mean BMI and arm circumference were
26.9 + 7.6 and 26.2 4+ 4.7 cm, respectively. Mean hemoglobin level was
10.6 +1.3 g/dL.

Eight women were identified with peripheral, placental, and cord
Plasmodium falciparum malaria, and another 3 women had positive
placental blood films for malaria.

Of the 2076 singleton deliveries, 260 (12.5%) were low birth
weight neonates, for a rate of 125 per 1000 births. Mean birth weight
was 3040.6 4-573.3 g. At follow-up 7 days post partum, data were
available for 1293 deliveries. Of these, there were 46 stillbirths (24
were fresh and 22 were macerated) and 20 early neonatal deaths. The
stillbirth rate was 35.5 per 1000 births, the early neonatal death rate
was 15.4 per 1000 births, giving a perinatal mortality rate was 51 per
1000 births.

Primiparous status (OR 1.4, 95% Cl, 1.1-2.1; P=0.007), lack of
prenatal care (OR 2.2, 95% CI, 1.4-3.4; P=0.001), and small maternal
arm circumference (OR 14, 95% (I, 1.1-2.0; P=0.009) were the
predictors for low birth weight in univariate and multivariate
analyses. Height and level of education were only significantly
associated with low birth weight in the univariate analysis (Table 1).
Low level of education (OR 1.9, 95% CI, 1.0-3.8; P=0.04), lack of
prenatal care (OR 1.7, 95% CI, 1.1-2.5; P=0.005), and low birth
weight neonates (OR 7.2, 95% CI, 3.8-13.5; P<0.001) were

Table 1
Factors associated with low birth weight and perinatal mortality in Khartoum hospital,
Sudan using univariate analyses

Variable Low birth weight Perinatal mortality

OR 95%¥CI Pvalue OR 95%Cl P value
Maternal age 09 09-10 0.06 09 09-10 04
Primiparous status 14 11-19 0005 10 09-11 0.1
Education less than secondary 1.5  1.2-2.0 0.01 23 13-40 0.003
Occupation 08 06-11 02 07 07-12 02
Lack of prenatal care 23 15-34 <0001 24 17-34 <0001
Maternal weight 09 09-10 0.1 1.0 09-11 0.6
Maternal height 09 09-09 001 09 09-10 04
Maternal BMI 09 10-10 0.7 1.0 1.0-10 0.7
Maternal MUAC<25 09 09-09 <0001 09 09-10 0.06
Gender 1.0 09-11 0.6 09 08-12 05
Maternal hemoglobin level 09 08-10 0.5 0.7 06-10 0.07
Low birth weight 62 3.6-107 <0.001

Abbreviation: MUAC, maternal upper arm circumference.
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significantly associated with perinatal mortality in univariate and
multivariate analyses (Table 1).

Rate and predictors (primiparous status and maternal height) for
low birth weight were comparable with previous reports from eastern
and central eastern Sudan and neighboring Ethiopia [2-5]. In the
present study the total perinatal mortality rate was 51 per 1000 births;
most of these deaths were stillbirths and might have been labor-
related deaths. In high-resource countries, intrapartum stillbirths
comprise less than 10% of all stillbirths, while in low-resource
countries higher proportions of stillbirths are thought to occur in
the intrapartum period. In the present study, women who had not
attended prenatal care had a 2-times higher risk of low birth weight
and perinatal death. This is similar to previous observations in other
African countries [6].

Future efforts should emphasize improving the education, nutri-
tion, and attendance of women at prenatal care clinics, to prepare
them and their families for the delivery, and to prevent and prepare
for complications.
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Epidemiology of Cesarean Delivery in Kassala, Eastern Sudan:
A community-based study 2014- 2015
Abdelmageed Elmugabil', Duria A Rayis”, Ahmed Ali Hassan®

AbdelAziem A Ali’, Ishag Adam®
ABSTRACT
Background: Cesarean delivery is a main obstetrical operation and its rate should be
optimized where the World Health Organization regards that a cesarean delivery rate
of 5-15% is an optimal range, putting in consideration the necessity of the procedure as a life-
saving intervention for both the mother and fetus.
Objectives: To investigate the epidemiology of cesarean delivery in Kassala, Eastern Sudan
from December 2014 to March 2015.
Materials and Methods: A stratified, multistage, household survey was carried—out.
Questionnaires were applied to gather mode of delivery and its determinants.
Results: Out of 303 women, 87 (28.7%), 100 (33%), 116 (38.3) were primiparous,
secondiparous and multiparous, respectively, Mothers' age ranged from 13 to 48 with mean
(SD) 27.79 (5.94) years. In logistic regression, elder women (OR=1.1, 95 CI=1.01-1.34, p =
0.005), primparae (OR= 6.4, 95% CI = 1.3-31.8, p = 0.001) and women who had medical
disease (OR= 2.9, 95% CI= 1.16-7.6, p= 0.023) were at higher risk to deliver by caesarean
delivery.
Conclusion: The rate of cesarean delivery in Kassala in the current study is17.8% and the
elder women, primiapare and women with medical disorders were at a higher risk to deliver
by caesarean delivery.

Keywords: Cesarean, Kassala, pregnancy, Sudan.

esarean delivery is a major States of America and Canada, in contrast
obstetrical operation and its rate to the low rates observed in low-resource
should be optimized where the setting e.g. sub-Saharan Africa where the
World Health Organization cesarean delivery rates are not more than
considers that a cesarean delivery 3% of all deliveries in some settings™”.

rate of 5-15% is an optimal range, Therefore, research on the epidemiology
regarding the necessity of the procedure as (rate, indications, risk determinants, and
a life-saving intervention for both the maternal and perinatal complications of
mother and fetus'. While a low rate of cesarean delivery is important for health
cesarean delivery indicates an unmet need planners as well as for caregivers and
for this operation, high rates suggest practicing clinicians. There are much data
improper selection of the procedure itself on caesarean delivery for most of the
and it has to be reduced. High cesarean countries in Africa™®, few published data
delivery rates has been reported in are accessible on the epidemiology of
advanced countries, such as the United cesarean delivery in Sudan’. Moreover the
vast majority of the studies on caesarean

1. Faculty of Medicine, El Imam El Mahdi delivery in Africa were hospita] ones

University, Kosti, Sudan.
2. Faculty of Medicine, University of Khartoum,
Sudan.

which might not reflect the true picture at
the community level. Hence there is a need

3. Faculty of medicine, Kassala University, Sudan for community-base.d researgh that
*Correspondence to: ishagadam@hotmail.com assesses caesarean delivery and yield data
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needed to adjust or readjust the practice in
the particular settings. Therefore, this was
a community —based study conducted at
Kassala in Estern Sudan, to investigate the
epidemiology of cesarean delivery and to
add to our previous reports on caesarean
delivery as well as reproductive health in
this setting” ™"’

MATERIALS AND METHODS:

A stratified, multistage, household survey
was conducted in Kassala, eastern Sudan
from December 2014 to March 2015.
Kassala is the capital of Kassala State.
Kassala is 550 kg from Khartoum on
Ethiopian-Eritrean border with 260000
inhabitants. In Kassala, there are 28 health
centres and three hospitals providing
health services Kassala state area is 42,282
Kilometres Square located in the eastern
part of Sudan. The focused house (each
one of ten houses out of 6 blocks in the
stratum) was visited and the aim was to
find women who deliver during the last six
months. The second house (on the right)
was chosen if the focused one contains no
woman to be interviewed. Five medical
officers were trained by the investigator to
collect the data and how to administer the
questionnaires. The data were collected
through  direct application of the
questionnaires at community level. The
recruited sample size during the study
period was 303 mothers who gave birth in
the last six months in Kassala. After
acceptance to participate and fulfilling the
inclusion criteria which included: accept to
participate in the study, delivered within
the last six months and available at the
time of data collection. The study excluded
any mother, who did not fulfill the above
mentioned  inclusion  criteria.  First,
aninformed consent was obtained from
study participants in their own language,
then explaining the purpose of the study,
and the right to refuse. The participants
also were assured about the confidentiality
of the data. Then after acceptance to
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participate in the study, a written consent
was signed by the participant. The
questionnaire was used to gather the
background information (age, parity,
education, place of living, husband
education and occupation etc), medical
disease e.g. diabetes, hypertension, mode
of the delivery (vaginal or cesarean).
Statistical analysis:

Data were entered in SPSS and double
checked before analysis. The results were
illustrated in tables and text by calculating
the means and standard deviation (SD) for
continuous variables, and frequencies and
percentages for categorical variables to
describe the participants’ responses.
Continuous and categorize data were
compared between the women with
cesarean and vaginal delivery using t-test
and X* test, respectively. Logistic
regression was conducted with cesarean
delivery was the dependent variable and
the other variables were the independent
variable (age, parity, education, residence,
and the newborn gender) Odds ratio, 95%
CI were calculated and p value < 0.05 was
considered significant.

Ethical considerations:

The ethical approval was obtained from
Ministry of Health, Kassala State, Sudan.

RESULTS:

The socio-demographic characteristics of
the participants

Three hundred and three women had
complete data and analyzed in the results.
Mothers® age ranged from 13 to 48 with
mean (SD) 27.79 (5.94) years. Out of these
303 women, 87 (28.7%), 100 (33%), 116
(38.3) were primiparous, secondiparous
and multiparous, respectively. The
illiteracy among the total 303 women and
their couples was 127 (41.9%) and 98
(32.3), respectively. About 41% of these
women lived in rural areas. Male gender
was dominating among the newborns (164,
54.1%). About one in tenth 29 (9.6)
suffered from chronic problems during
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pregnancy, e.g. diabetes mellitus 2 (0.7%),
hypertension 7 (2.3%), and others 7
(6.6%). Regarding paternal occupation,
about similar numbers of the parents were
employed by the government 83 (27.4%)
and the rest of the parents 84 (27.7%) were
freelancers, and the rest of 303 worked as
private employees 61 (20.1%), farmers 46
(15.2%), labour 13 (4.3%) and others 16
(5.3%).

Fifty four out of the 303 delivery were
caesarean delivery and the rest by vaginal
delivery giving the rate of 17.8%.

Epidemiology of Cesarean Deliveryin Kassala, Eastern Sudan

significantly higher in women who
delivered by cesarean [29.2(5.4) vs. 27.3
(6.0) years, 0.036]. Compared to vaginal
deliveries, a significantly higher number of
women who delivered by cesarean were
primipare, educated, resided in a rural area
and were employed, Table 1.

In logistic regression, elder women
OR=1.1, 95 CI=1.01-1.34, P 0.005,
primparae (OR= 6.4, 95% CI =1.3-31.8, P
= 0.001) and women who had medical
disease (OR= 2.9, 95% CI= 1.16-7.6, P=
0.023) were at higher risk to deliver by

The mean (SD) of the age was caesarean delivery, Table 2,
Table 1: Demographic characteristic of cesarean delivery maternal responses in Kassala,
eastern Sudan, 2014- 2015
Characteristic g}ej;‘;‘;a“ delivety Zligz‘;’;; delively p
Parity
Primiparae 24 (44.4) 63(25.3)
Parous (2-5) 27(50.0) 170(68.3) 0.018
Grandparity ( > 5) 3(5.6) 16(6.4)
Maternal education < secondary level 26(48.1) 160(64.3) 0.021
Maternal occupation housewives 36(66.7) 199(79.9) 0.029
Paternal education< secondary level 22(40.7) 134(53.8) 0.560
Paternal occupation (Governmental 26(48.1) 118(47.4) 0519
employee)
Residence
Rural 16(29.6) 108(43.5)
Urban 38(70.4) 140(56.5) 0.040
Infant sex
Male 25(46.3) 139(55.8) 0.131
Female 139 459 ’
Maternal medical history
Diabetes 2 0.7
Hypertension 7 2.3
Others 20 6.6 0.051
No 9(16.7) 20 (8.0)
DISCUSSION: cesarean deliveries in  Sudan using the

The main findings of the current study
were the rate of cesarean delivery and the
elder women, primiparae and women with
medical disorders were at a higher risk to
deliver by cesarean. We have recently
shown that only 8% of deliveries were
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data of the national survey''. Interestingly
the rate of cesarean delivery was 20% in
Sudan, which was based on national
hospital-based ~ surveys  that  were
conducted in 1993'2. We have recently
observed that the rate of cesarean delivery
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was 43.2% in a tertiary hospital in
Khartoum, Sudan’. A much lower rate of
cesarean delivery was reported in in
neighboring Ethiopia where Fesseha et al?®
observed that while the national
population-based cesarean delivery rate
was 0.6%, with regional rates varying from
0.2% to 9%. likewise, most of the African
continent countries have a low rate of
cesarean delivery (e.g. the rate of cesarean
delivery was 4.5% in the Congo® and it
was between 0.1% and 1% in Kenya,
Rwanda, Southern Sudan, and Uganda13 .

Epidemiology of Cesarean Deliveryin Kassala, Eastern Sudan

In the current study elder women,
primipare and women with medical
disease were at higher risk to have
cesarean delivery, similarly, a group of
African researchers claimed the same
finding'!, and this could be attributed to
the fact that increased maternal age is
linked to complicated pregnancy such as
preeclampsia as we have shown in a
previous research'>, moreover, chronic
diseases like diabetes mellitus and
hypertension are more likelier than
younger ages. This is in contrast to our

Table 2: Predictors for cesarean delivery using logistic regression analysis

Characteristic OR 95% CI P
Age 1.1 1.01-1.34 0.005
Parity
Primiparae 6.4 1.3-31.8 0.001
Parous (2-5) Ref Ref Ref
Grandparity (> 5) 1.6 0.40-6.911 0.481
Maternal education < secondary level 0.8 0.30-2.4 0.794
Maternal occupation housewives 0.6 0.29-14 0.300
Paternal education< secondary level L.1 0.40-3.1 0.828
Paternal governmental employee 0.8 0.42-1.6 0.615
Residence 1.3 0.62-2.8 0.469
Infant sex 1.3 0.73-2.6 0314
Maternal medical history 29 1.16-7.6 0.023
recent findings in the hospital based educated women were most likely to be
study where neither age nor parity was employed and were older. Thus age was
associated with cesarean delivery’. It is the only factorthat persisted among these
worth to be mentioned that in the later in logistic regression.
study obese women were at a higher risk to The limitations of this study were; its
have cesarean delivery. We did not sample size was rather small, it failed to
investigate the body mass index in the differentiate  between elective  and
current study because women have already emergency cesarean and indications of
delivered and it would be difficult to recall caesareans were not investigated.
their weight and height during the index
pregnancy.
Some factors e.g. education, women's job CONCLUSION:
and residence showed an association with The rate of cesarean delivery in Kassala in
cesarean delivery in univariate analyses. It the current study isl17.8% and the elder
seems that these were confounders and women, primiapare and women with
disappeared during logistic regression. medical disorders were at a higher risk to
The plausible explanation for this is that deliver by caesarean delivery.
© Sudan JMS Vol. 11, No.2. Jun 2016 52
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Abstract

BACKGROUND: According to the World Health Organization estimation, African Region deaths of all under-five
deaths in 2015 were over 5 times higher in comparison to the European Region.

AIM: The study aimed to estimate the prevalence, investigate the possible causes and risk factors associated with
under-five children’s hospitalization in Kassala, Eastern Sudan.

METHODS: A community-based cross-sectional study was conducted from December 2015 to March 2016. The
data were collected by interviewing mothers.

RESULTS: A total of 297 mother-child pairs participated in the study. The mean (SD) of maternal age and children’s
age was 27.6 (5.9) years and 16 (11.3) months, respectively. One hundred and three children were hospitalized
over the past 6 months. The most common mentioned causes for the last hospitalization were gastroenteritis
28.1% (29/103), respiratory tract infections 19.4% (20/103), malaria 9.7% (10/103), and trauma 3.8% (3/103).
In multivariable analysis, a high birth order (adjusted odds ratio [AOR] 1.25, 95% Confidence Interval [CI] (1.06,
1.47), low paternal education (AOR 2.89, 95% 1.32, 6.30), and bottle feeding (AOR 2.26, 95% CI 1.30, 3.80) were
associated with under-five children’s hospitalization.

CONCLUSIONS: More than one-third of the children were hospitalized in Eastern Sudan. Urgent action is required
to address children’s health issues (i.e., the above-mentioned causes and associated factors).

Introduction

According to the World Health Organization
(WHO), in 2015, 4.5 million (75%) of all under-five
deaths occurred within the 1% year of life and the
highest risk was in the WHO African Region (55/1000
live births). This is over 5 times higher in comparison to
the European Region (10/1000 live births) [1].

Based on the results of the previous studies
on under-five children’s hospitalization, the predictors
of admission were non-exclusive breastfeeding;
delay of initiation of breastfeeding; bottle-feeding;
unemployed mothers; having two or more children;
and complementary feeds given by a person other
than the mother; prolonged rupture of membrane;
place of delivery; intrapartum fever; and APGAR score
<7 at 5" min [2], [3], [4], [5], [6], [7], [8]. [9]. Likewise,
exclusive breastfeeding and avoidance of bottle feeding
have been documented as key predictors of child
survival [9], [10], [11], [12]. Besides, child hospitalization
has a heavy burden on the economy [4], [13]. The main

causes of admission reported by the previous studies
including Sudan were respiratory tract infections and
gastroenteritis [2], [4], [5], [6], [7], [8].

Unfortunately, in Sudan, infants and young
children are the most vulnerable ones among the
population [2]. Child hospitalization rates, as well as
causes and risk factors, have been studied in many
countries [4], [5], [6], [14], [15], [16], [17]. However, little
data exist in Sudan, especially in the most vulnerable
and remote areas.

Kassala, located in Eastern Sudan, was
selected to study children’s hospitalization for several
reasons. First, most of the available data in Sudan
regarding child hospitalization were hospital-based
studies [9], [18], [19]. Furthermore, the target area of
Kassala State is categorized to be among the most
vulnerable states where high rates of acute and chronic
malnutrition have been reported, especially among
children [20]. Most of the previous studies on children’s
hospitalization were carried out in the capital state
of Khartoum and the nearby areas [18], [19] which
is a relatively stable region. In contrast, Kassala is
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characterized by refugees’ settlement mainly from the
neighboring country Eritrea from early eighth of the last
century [21], [22]. It has had an influx of refugees from
that time until now (i.e., according to the last report,
influxes of refugees from Eritrea continue on average
at a rate of approximately 2000 per month). This has
increased Kassala’s population and has put stress on the
already limited resources [22], [23], [24]. The previous
reports for both food [23] and security [25], as well as
the recent report for food [26], have shown that Kassala
is more vulnerable to humanitarian crises. In the context
of food insecurity and unstable security, child morbidly
and mortality, especially the under-fives, is found to be
high and damaging [27], [28], [29], [30], [31], [32]. Both
food insecurity and unstable security are linked to each
other [33] as unstable security limits the provision of
food production and distribution as well as health-care
provision such as child vaccination [29], [34]. Besides,
the availability of data before the crisis is of paramount
importance to build on when a crisis occurs.

Conducting such a study at a community-level
in an area characterized by both food insecurity and
unstable security is, therefore, of great importance
toward identifying the magnitude of the problem and
will ultimately provide the basis for a future community-
based intervention. Sudan is one of those developing
countries where the rationale use of resources should
always be strategic. Furthermore, such kind of research
is needed to understand the gap and to prioritize the
interventions for child life saving which this study aimed
to achieve.

The study aimed to estimate the prevalence of
under-five children’s admission to health-care facilities
and to investigate the possible causes and risk factors
over the past 6 months in Kassala, Eastern Sudan by
collecting community-level data.

Methods

A two-stage random (using a computer-
generated number) cluster study was conducted in
Kassala, Eastern Sudan from December 2015 to March
2016. Kassala is the capital of Kassala State. Kassala is
550 km from Khartoum on Ethiopian-Eritrean borders.
Kassala has an estimated population of 453,159
inhabitants [35]. In stage one, simple random sampling
of the localities was performed to randomly identify
the household. In stage two, random sampling of the
households was done to identify subjects (under-five
children).

The houses were mapped to select a
representative sample. The main tool used to
collect data, in this study, was a structured pre-
tested questionnaire. The questionnaire was tested
among 15 participants (i.e., not considered in the

final data) and the necessary corrections were done
accordingly. Five female medical officers were trained
by the investigators to collect the data. The following
inclusion criteria were set before conducting the study:
Willingness to participate in the study, having under-five
children (in case the mother had two children under-5
years and less, and the interview took place based on
the youngest child), and availability at the time of data
collection. The study excluded any mother, who did not
fulfill the above-mentioned inclusion criteria.

A child was considered to be hospitalized
when a child was admitted to a health-care facility
complaining from any sickness and spent atleast 24 h or
more [36], [37]. A child admitted for <24 h was included
in the study but considered as not having been admitted.
For example, a child who came for routine immunization
was not considered as child hospitalization and was
included in the study as non-hospitalized.

The target participant was approached and
before collecting any data, the following information was
delivered by the interviewer to the participant, that is, the
study purpose wasexplained, therighttorefuse atanytime,
and the confidentiality of the obtained information. After
participant acceptance and success in fulfilling the study
inclusion criteria, a questionnaire was applied to collect
relevant information from mothers through a face-to-face
interview. The questionnaire was developed based on the
previous studies [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19]. It included demographics (e.g., education,
age, and occupation), mode of delivery (vaginal delivery,
and cesarean delivery), infant’'s information (e.g., age,
gender, and history of hospitalization over the past
6 months), and the main cause for hospitalization. For
children who were hospitalized more than once, the cause
of hospitalization was based on the last hospitalization.

Asample size of 309 participants was calculated
using the assumption of the prevalence of (27.8%) which
was reported in the previous community survey among
children below the age of 5 years in Sudan [38]. This
sample was selected to give 80% power with a precision
of 5%.

Statistical analysis

The questionnaire was coded, for example, the
main outcome variable (child hospitalization) was coded
as (0) and (1) for not hospitalized and hospitalized,
respectively.

Data were entered into the computer using
Statistical Package for the Social Sciences version 20.0 for
Windows, International Business Machines Corporation
(IBM Corp, New York, United States), and double-
checked before analyses. The results were illustrated
in tables and text by calculating the means and SD for
continuous variables, and frequencies and percentages
for categorical variables to describe the participants’
responses. t-test and Chi-square were applied for the
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continuous and the categorical variable, respectively.
Univariate analysis was applied with child hospitalization
(hospitalized/not  hospitalized) as the dependent
variable and the other variables (age, parity, education,
residence, mode of delivery, the new-born gender, etc.)
as the independent variable. Moreover, variables with
p < 0.2 were entered in multivariable analysis to control
confounding variables. This cutoff p < 0.2 was chosen
because being significant (i.e., the variable) in univariate
analysis but not significant in logistic regression and
vice versa is not uncommon, as it has been explained
in the literature [39], [40]. Odds ratio (OR), adjusted OR
(AOR), and 95% confidence interval (Cl) were calculated.
Variable with p < 0.05 was considered as significant.

Results

From the total (309) enrolled mother-child pairs,
297 (96.1%) had complete data. The mean (SD) of
maternal age and children’s age was 27.6 (5.9) years and
16 (11.3) months, respectively. Of these 297 participants,
122 (41.1%) were a rural, 269 (88.6%) were housewives,
and 197 (66.3%) had education less than the secondary
level. Twenty-eight (9.4%) of the mothers had medical
disorders (diabetes, hypertension, and others). Less than
half 137 (46.1%) of the children were females. More than
half 161 (54.2%) of the children were institutional deliveries
with a cesarean rate of 18.2%. One hundred and fifteen
(38.7%) children were bottle-fed in the first 6 months.

Over the past 6 months, more than one-third
of the children 34.7% (103/297) was hospitalized and
spent 24 h or more at the hospital at least 1 time over
the past 6 months.

The most commonly mentioned causes of
hospitalization over the past 6 months based on the last
hospitalization were gastroenteritis 28.1% (29/103),
respiratory tract infections 19.4% (20/103), malaria
9.7% (10/103), and trauma 3.8% (3/103).

Residence and maternal education were found
to be significant in univariate analysis only (Table 1).

In multivariable analysis (Table 2), a high birth
order (AOR 1.25, 95% CI 1.06, 1.47), low paternal
education (AOR 2.89, 95% 1.32, 6.30), and bottle
feeding (AOR 2.26, 95% CI 1.30, 3.80) were associated
with hospitalization of the under-five children.

Discussion

The main finding of the current study was that
more than one-third (34.7%) of the studied children were
hospitalized over the past 6 months. This prevalence

was higher in comparison to the prevalence which
was reported in Nigeria (9.7%) [14], in the United Arab
Emirates (UAE) (10%) [15] and Ethiopia (21.5%) [16].
The difference could be due to the study methodologies
as this is a community based one.

The commonly reported causes of admissions
over the past 6 months were respiratory tract infections,
gastroenteritis, and malaria. This is consistent with the
previous reports in Sudan where the most common
clinical presentations for under-five children were
gastroenteritis, malaria, urinary tract infections,
giardiasis, and tuberculosis [18], [41]. Likewise, the
previous studies conducted in food insecurity areas
showed that respiratory infection and gastroenteritis
were the common causes of under-five children’s
hospitalization [17], [27], [32], [42].

Table 1: Socio-demographic characteristic of the under-five
children’s hospitalization in Kassala, Eastern Sudan (n=297)

Variable Total (n=297) Child hospitalization (hospitalized
n=103), (non-t italized n=194)
Mean (SD)  Mean (SD)  Mean (SD)  p-value
Maternal age, years 276 (5.9) 27.1(6.3) 27.8 (5.7) 0.366
Child age, months 16.0(11.4) 17.6(11.9) 152 (11.1)  0.086
Birth order 2.5(1.6) 29(1.9) 23 (1.4) 0.006
n (%) n (%) n (%)
Child gender
Male 160 (53.9) 55 (53.4) 105 (54.1) 0.905
Female 137 (46.1) 48 (46.6) 89 (45.9)
Residence
Rural 122 (41.1) 51 (49.5) 71 (36.6) 0.039
Urban 175 (58.9) 52 (50.5) 123 (63.4)
Mode of delivery
Cesarean 54 (18.2) 16 (15.5) 38 (19.6) 0.389
Vaginal 243 (81.8) 87 (84.5) 156 (80.4)
Place of delivery
Institutional 161(54.2) 52 (50.5) 109 (56.2)  0.348
Home 136 (45.8) 51 (49.5) 85 (43.8)
Bottle-feeding in the first 6 months
Yes 115 (38.7) 52 (50.5) 63 (32.5) 0.002
No 182 (61.3) 51(48.1) 131 (67.5)
Matemal education
<Secondary level 197 (66.3) 82(79.6) 115 (59.3) <0.001
2Secondary level 100 (33.7) 21(20.4) 79 (40.7)
Paternal education
<Secondary level 167 (56.2) 75(72.8) 92 (47.4) <0.001
2Secondary level 130 (43.8) 28(27.2) 102 (52.6)
Maternal medical history
Yes 28 (9.4) 12(11.7) 16(8.2) 0.339
No 269 (90.6) 91 (88.3) 178 (91.8)
Matemal occupation
Housewife 262 (88.2) 96 (93.2) 166 (856)  0.052
Employed 35 (11.8) 7 (6.8) 28 (14.4)

Table 2: Multivariable logistic regression analyses of factors
associated with the under-five children’s hospitalization in
Kassala, Eastern Sudan

Variables Crude OR (95% CI) AOR (95% CI) p-value
Child age 1.02 (0.99, 1.04) 1.02(0.996, 1.043)  0.101
High child order 1.23 (1.06, 1.43) 1.25(1.06, 1.47) 0.011
Residence
Rural 1.67 (1.03, 2.71) 1.10(0.62, 1.95) 0.738
Urban (reference)
Bottle feeding
Yes 2.12(1.30,3.46) 2.26(1.3,3.8) 0.002
No (reference)
Maternal education
<Secondary level 2.68 (1.54, 4.69) 1.21(0.50, 2.89) 0.677
2Secondary level (reference)
Paternal education
<Secondary level 2.97 (1.77, 4.98) 2.89 (1.32, 6.30) 0.009
2Secondary level (reference)
Maternal occupation
Housewife 2.31(0.97, 5.50) 1.13 (0.40, 3.17) 0.820

Employed (reference)
Cl: Confidence interval, AOR: Adjusted odds ratio, OR: Odds ratio.

The current study showed a high rate of bottle
feeding (38.7%) and children who were bottle-fed were
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