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Abstract

Background

Breastfeeding suppoiuidanceand optimal infant feeding practices are of key importance to
ensure child survivaBuboptimal infant feeding is still an impant issue in South Africa
despite strong recent efforts to promexelusive breastfeeding&BF). The delivery of health
careservicesaffectsEBF practices which in turn has consequences for child morbidity and
mortality. In South Africathe health sysim consists of two parts: hosp#alinics and
community health workers. Community health workesse a variety of roles itme local

community,such asromebased carand maternal and child health care

This thesis has a double objective: primamyassess the impact of health care quality on
infant feeding modality and secondly to assess the effect of HIV status dm $yesaéim

services and in turn on infant feeding modality.

Method

This thesis is based on data from e KwaZuluNatal Initiatve for Breastfeeding Support
(KIBS). KIBSwas a cross sectional stuldyinched tdl) providebreastfeeding estimates in
all districts of KwaZuldNatal and 2) to evaluate progress in breastfeeding afttrs
interventions implemented to support and prameastfeeding. The project was started in
2014 and lasted for three yea#stotal of 4059 interviews wereonductedcross the

KwaZulu-Natalprovince mostofthemwi t h 't he chi |l dés bi ol ogi cal

To map how infant feeding counselling is provideelwcr eat ed a fAgol d st an:
health care that the mothisrsupposed to geluring pregnancy, birth and post pregnancy.
The model is based on the recommendatgivisn in South Africaat the time of the survey

andcomprisevariablestargeting pragction and promotion of breastfeeding

Ouranalysisdentifiedfactors associatedith poor, medium andoodhealth care. We

wantedto examinghe impact ohealth care services impamt infant feeding outcomand

identify risk factorsinfant feeding otcomewasdivided intoin three categories fiinever
initiated breastfeedingo, fAbreastfeeding ces

Results

The analysis showed that poor health care drat@ high effect on the infant feeding
outcomes fneeagt fieme diimgd nagn d r filbterferiagsfactore e d i n g
such as mother returning to work shortly after giving birth, positive HIV status and child

support grant turned out to have an impact on both health care and infant feeding outcome.
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In the poo health ere score groupve found a significantly higher share of Hhégative

mothers still breastfeeding, compared to Hidsitive mothers. In the same health care score

group, there was a significantly higher share of i s i t i ve mot hiteted who fAn
br east f engaced to lgl\¥posiivee mothers. This suggests that Hifdtus affects infant

feeding outcome strongly.

Conclusion

The Agold standardo health care score used i
decisive forinfantfeedng modality. Poor healtltare score combined with positive HIV

status poses a major risk for never initigtoreastfeeding. Improved health care is therefore

of great importance. Further practical use of the health care scoreimadiékable, but an

optimization d the score s a tool for measuring health care performance should be

considered.
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Operational definitions

Exclusive breastfeeding (EBF)
The infant receives only breastmidind noother liquids (including wateQr solid foods. Exceptions

include oral rehydration solutisndrops or syrups aofitamins, minerals or medicin€s, 2).

Mixed feeding (MF)
The infant is being breastfedut isalsogiven other liquids or solid foods together witie

breastmilk, such as water, formula milk oriddbod (2).

Non breastfeeding (NBF)
The infant is only gien breast milk substitutend is never put to the breast.

Breastfeedingcessation
The mother habreasted at some point earlier, bat the time of assessment the child is only

receiving formula or replacement foods.
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Background

GlobalFocus onOptimal Nutrition

Sufficient nutrition during infancy anearlychildhood (623 manths) is critical to ensure
optimal health, growth and developmdmifant and child feeding practicesll directly affect
the nutritional status of children, aatsoon have an impact on child survi@). Optimal
feeding practices, including exclusive breastfeeding (E&f€)pf key importance to reduce
childhood morbidity ad mortality but alsgprovide benefits extending into adulthoddl). In
the policy documents mentioned below infant feeding is put into a life pgcspective

including prepregnancy nutritionppregnancy care anmltrition, and adolescent health

About 2,7 million children under the age oflie every year due to malnutritidp).

Chi | dr e n dealthsand wellbeingnprqved during th@eriodof the Millennium
Development Goals (MDGsYhere annual child mortality decreased from more tt#an
million to less than 6 millionThere argenewedargds under the Sustainable Development
Goals(SDGs) from 201®nwards some of them focusingarticularly onnutrition, (SDG
number2 - Zero hungerandSDG number 3 Good health and webeing)(6). In 2012, the
World Health Assembly (WHA) with 194 member statesthe global targets to improve
nutrition, with six main focusareas stunting, exclusive breastfeeding, wasting, anemia, low
birth weight and overweigt{g). Thespecific goal for EBF is torcrease the rates within the
first 6 months of life to 50 % by 2025. In 2016, 37% of children younger than 6 months were
exclusively breastfed in lonand middleincome countrie§LMIC). To meetEBF targetsan
estimated investentof 5,7 billion dollarsis neededThis wouldlead to105 million more
children beingexclusively breastfed, and approximate\B&8®0 lives could be savexkr year
(4, 7)

Breastfeeding support and guidance eosteffective interventions to promote child survival.
The countries with the highest increase in EBF levels are the ones with politics and
recommendationthat comeclose to the WHO/UNICEF recommendatid% A group of 20
countries had an average increase of more than 20 % in EBF ratesadii®ig

commitment to improvenfant and young child feedin@).

In this context we will sum up thmaininfant feeding categories and the most important
research findings regardirnige differentpractices. We will also highlight current challenges

that are of importance to feeding counselling. Although the WHO recommendations on infant
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feeding practices amdea, there is lack of information on hatlve health systems should
communicatehese recommendations to populations. Further, even though breastfeeding has
been recommended for decades, the HIV epidemic distorted prior breastfeeding initiatives.
There § anongoing discussion on the best ways to convey the nutritional recommendations,
and in this context, we will describe the past and current infant feedingselling strategies

that are relevant to this thesis.

Infant FeedingPractices Benefits andChallenges

ExclusiveBreastfeeding

EBF takes place when tlirgant receives only breastmilk and no other liquids (including

water)or solid food€from the time of birthExceptions include oral rehydration solutpn

drops or syrups of vitaminsiinerals or madines(1, 2) EBF for the first 6 monthef
infancyprovidesmany benefits for both mother andldh Breastmilk isan important source

of energy and micronutrients, bititalsoa f f ect s t h e pwotecing apdinst heal t h L
respiratory infections, gastrointestinal infections, and other potentialthliéatermg

conditions(3, 4) Breastmilk works asthehci | d 6 s f i r ddcausencomtaimsi z at i on
immunoprotective substances suchyasphocytes and antibodieBurthermore, because the
motheris exposed tonost of the microbes in the environment, the breastmsk i® speak

At ail or made 0 erftthechild ib lrorméori9). EBF also protects the child from
infections by preventing exposure to bacteria and viruses in the drinking water, unclean

bottles and unsafe foods, whithmany settingsvill bethealternativeto EBF. In recent

years different studiehaveshown that EBF @n haveprotective, or at least beneficial, effect
against obesity later in life, type 1 and type 2 diab@gsllergies(10), sudden infant death
syndromg(SIDS) andeukemia It alsocontributes to better cognitive developmandhigher

IQ, and mayalsoprovide psychosociabenefits(11).

Mixed Feeding

If EBF is not possible tonplement n t he first mont hs of sa chil
better for the infanthan no breastfeeding at all. This is due tosthert and longterm

benefits breastfeeding provides for mother and dfiJdThe child will receive breastmilk

combined with suitable comginertary food such as formula milkhe infant still getsnany

of theimportant effect®f theimmunoprotective substances from the breastmilk and receives

a tailormade nutritiorsource as a part of the total diet.
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Non-Breastfeeding

If the infantdoes nogetany breastmilk at all, this is defined as Ameastfeeding (NBF). In

this case the childds food comes from other
weal thier economies, the infantods msalater sour c
supplemented with solid foods and a mixture of the two over(i2eIn areas where

infragructure, hygiene and sanitatiarepoor, access tasafe formula is an issyand there

are many challenges related to mixed feeding and.NBF

Complementaryeeding

At some point, breastfeediatpnedoes not meet the nutritionaldaam d s i n fea chi | d o
(13). This is when complimentary feeding should start. It is important that the food given to

the child is safe, nutritious andviiag atexture whichdoes not cause respiratory difficulties

or other possibly dangerosguations(13). Proper knowledge of safednutritious foods is

of great importance in health counselling to mothers who implement complementary foods to
infants (14).

Breastfeedindpuration

The duration of breast f ee dduratign hasfbéer se¢nde t he mo
beneficial forthe mother: it reduces the risk of breast problems such as mastitis or abscess and
alsothe risk of ovarian and breast can€ér15) It may as well help to space pregoias,

due to the hormonal effect that contributes to lack of ovulation, althibigyis not considered

a safe birth control methdd5). To summarizeurrent research:mastfeeding contributés

lifelong healthbenefits for both mother and child, and socioeconomic benefits for the child as

EBF has been related to better school performance and therebysbeibeconomic status

later in life (4).
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Early InfantFeedingPractices

Early infant feeding practices involve initiation time of breastfegdhmuse of colostrum
and the use of prelactal feedirigis recommended to start breastfeedinthin thefirst hour
afterbirth. This stimulatethe production of milk andnhance®onding between mother and
child. It also has positive effecion laterbreastfeeding practic€$6), andon
maternalpostpartundepressionvhichin turncanaffectbreastfeeding duration. It albas an

impactont he mot her 6 ®counsallimyd41B)v e ne s s

The initial breasnilk, colostrum, is higher in antibodies and protamsnmature breastmilk

(20). This is primarily to protect theulnerable, newborn baby from diseasewever

colostrum also has a mild laxative eff€21) which isimportant as it contributes to the

i nf ant d@bkandfcliear extessditirubin, decreasing the risk of jaundice which potentially
could cause brain dama@#?). In certain cultures, there is a belief that colostrum is dirty and
must not be given to the newbd@8). For this reason, counselling in certain African cultures
should include information on éhvalue of putting the child to the breast intiagely and

feed the colostrum, both for the protective effects and to establish a successful breastfeeding

routine.

Breastfeedinghallenges

For some women, breastfeeding can be challenging. Not all aidasothers have the right
technique, and vanus difficulties in the mothechild interaction contribute to making it hard
for the baby to attach to the breast and collect the breastmilk pr¢p4)Iyhis can lead to

the baby getting frustrated due to ineffectiaetationof milk. The swallowing of air is

another problem which in many cases gives the baby stomach ache. All these facleeimay
to a stressful breastfeeding situation for both mother and child and at worst result in
insufficient intakeof milk, poor nutritonal status and other health concd@%. Technical

di fficulties may also affect the moastitiser 6s
abscesses, cracked nipples and pain. Sometimes these infections can turn into sepsis and
quickly become life treatening to the mothé24). Knowledge of recommended
breastfeedingpositions, feeding techniques and severe breast health conditiongeatof g
importance for health care workers giving breastfeeding counselling to both pregnant and
breastfeeding womef24, 5).
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Challenges aBirth

Birth complications can cause early breastfeeding challenges. Ayduouwe 2012, showed

that mothers who experienced complications breastfed for a significantly girogénan
thosewho did not haveomplicationg26). Complications associated with shorter

breasteeding duration were caesarean deliveries, fetal distress and failure to progress during
birth and postpartum hemorrha@). The reasons given for discontinuing breastfeeding

were pain and physat difficulty, possibly due to medications received which can both

weaken the infantds suckl i nsgengthR6). str engt h, a

Optimalandearly neonatal care is important the outcome of breastfeeding. A newborn

who is alert within the first hour after bir
assistance lota the odor of breastmilk and crawl up to the breast and latch on the nipple

itself (19, 24) Immediate skirto-skin contactafter birthand early breastfeeding iration is

essentiato asuccessful breastfeeding outcome. It also helps the infant transit from the

intrauterine to the extrauterine life circumstas(19). Skirnto-skin contact helps establishing

nursing behaviors and a baby ruled feeding pattern. ljpatsootes regulatioof temperature

and comfort on the part of the ba{ip). Delayed breastfeeding initiationcreases the risk of

neonatal mortality27). A study conducted in Ghana showed that thedobgeastfeeding

initiation was postponed after birth, the highexsthe neonatal mortality risk27).

Cord clamping is @other factor affecting infant mortality risk, development and strength
Delayed cord clamping for at least anenuteis recommendedand this reduces hospital
mortality in preterm infant§28, 29) A randomizedcontrolled trialfrom 2011 showed that

iron status and iron deficiency at 4 months postpartum strongly improved with delayed cord
clamping(30). Iron deficiency (not yet alicaly defined anemia)iinfants has been

associated with impaired developmés).

OtherStructural,Bodily andPsychologicalChallenges

Thesechallenges are intenked. The sructural challengesanbe described agrious factors
interfering with breastfeeding initiation and duration such as sptake, social and family
barriers and suppermechanismg$31). Mothers of preterm newborns may experience poor
lodging facilities and prainged separation from the infaand this will affect the practice of
exclusive breastfeeding negativéB2). Further on, infrequent visiting of the child in clinic
or hospital due to poviy,s i b | irea Substaimca abuse are also contributors to poorly
sugained breastfeedin@2).
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Bodily challenges may appear immediately after birth. It can be difficult for a mother to
maintain lactation, especially if the birth has caused severe illnetsey health related
issueg32). According to a list published by WHO breastfiegs contraindicated by several
conditions. The WHO recommendations were given prior to the later HIV and infant feeding
guidelines (2013 and 2016). They include HIV, HepatitiB &, Ebola, herpes simplex

virus type luntreated and active tuberculssubstance use or use of medications which can

pass on to the infant through the milk and cause da(3&je

When it comes to psychological challenges postpartum depression is a common and severe
condition. Approximately 1-24 % of women are affected during the first three months after

birth (34). Postpartum depression often has a bearing on breastfeeding outcome. The mother
finds it difficult to breastfeed and this combined with feelings of inadequacy, low self

confidence andglt may disturb the motheanfant relationship. It has also been found that

depressed mothers interact less withrtimgants both physically and emotional(35). An

overwhelming feelig of lack of energy leads toissinginfant cueq34). Reduced awareness

to the infantds s icgusedelayaddeeding,evsich mfurntriggeger can
distress and makes it hard to calown and latch the baby on the brg&8&). Postpartum

depression has also been found to be a main determinant for breastfeeding q@&aliion

this way untreatechaternal depressionchave me x t ended negati ve I mpac
growth and development in later lifg7), such as uretweight and stuntinB8). For this

reasonit is important for health workers to have sufficient knowledge of maternal depression

and address the probleat anearly stageso that treatment can be started
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CurrentDiscussion orOptimal Duration d ExclusiveBreastfeeding

Breastmil k is designed to cover the infantoés
the breastfeding recommendations stated that exclusive breastfeeding should take place up to

six months of age, and combined with complemerfegging up to two years of age or

beyond(39). Following arecent debate on whether or not breastmilk alone is sufficient to

cover the nuttion and energy needs of a 4 to 6 months old child, a systematic review of

current datavas done in 200039). No growth deficit in infants xclusively breastfed up to

six monthswas found and only one country showed impaired usiatus in 6 months old

infants wha exclusively breastfe(89).

The current recommendations suggest exclusive breastfeeding up to six months of age,

followed by combined bretfeeding and complementary feeding up to two years of age or
beyond(40). Recent research himind that breastmilk does not cover all energy and nutrient
requirements for all children up to six montd4). Especially iron has brought concearsd

astudy from 2007 showed that US infants who were exclusively breastfed up to six months

had a higher risk of anem{dl). The ironlevelsinbreasmi | k wi |l | depend on t
iron status before pregmcy and her diet during pregnancy and the period of breastfeeding

(42). Early cord cl ampi ng statusrdegatvelysandthid f ect t he
combined with poor iroevels in the breastmilk may lead to low serum ferritin levels and

anemia in the chil@4d1). In addition, a large proportion of diets in LMICs are suboptimal,

either in very poor aes where food is scarce or in aredfood transitionvhere excess

energy and low nutritional value occur, leading to deficiency of iron and foliq42)d
Supplementation of iron and folic acid to pregnant woinehigh anemic areas improve birth

outcomes such as fewer low bixtkeight and fewer small for gestational age inf44%.

In addition to breastmilk not being enough for the child at six months opagengel EBF
for more than 6 months has an impact on taste develogdintt is believed that there is a
window between 4 and 6 months that is optimal for introducing new @8&g%&specially
vegetableswhich often have a bitter taste should be intosduduring this window, because
they are an important source of calcium, iron, and vitamins A, C, K ddd)BEven though
the recommendations suggest exclusive breastfgeghirio six months of age, in many high
income countries complementary foods are introduced during this wi@8)wn settings
where clean water and safe foods are in place, this is no probleim tutincome areas, the

mortality risk increase&39).
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MicronutrientNeedsandMalnutrition

During theearlylifecycle stages, prpregnancy and pregnancy, tlveo m a neédsfor
micronutriens is higherthan usualThe consequences of micronutrient deficiency can be fatal
to thefetal development44). The effects of malnutrition and micronutrient deficienty

these early stages of life dileely to cause irreversible consequencegterlifespan of both
mother ancthild. It increases the risk of impaired development and ddaihMaterral iron

and calcium deficiency adds to the risk of maternal death, and iron deficiency during
pregnancy is related to <2500 g infant birth wei@l). Maternal undernutrition during
pregnancy can lead to reduced fetal groarntd @mbined with deficiencies of iron and iodine
the riskof both death and stuntirry the age of 2 years increases for the clidleficiencyof

folic acid during pregnancy majause neural tube defe¢th). Maternal vitamin A

deficiency isassociated with increased low birth weight and higher infant mortality. Zinc is a
key micronutrient with an important role in DNA replication, protein synthesis and other
biological functions, and deficiency augments the death {@. lodine deficiency during
pregnancy causes tirgsm which leads do impaired growth and mental retardation for the
child (45).

Thus, the importance of per nutrition during these early life stages is vital to the child.
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Infant FeedingCounsellingStrategies

A considerableamount of research shows a windkasting forthe first 1000 days of life,

from conceptiorurtil the age otwo yearswhere optinal nutrition is critical and¢ansave

lives. Insufficient nutritiorduring this period f a ¢ his d pdténsahidh risk factor

when it comes to mortalitgnd suboptimal developmemitmong other thingg can lead to
stunting which is irreversiblandinked toreduced performeeat school andatwork, due to
impaired cognitive ability46). Figure 1 gives an overview of human brain development and

as we can see most of the developnakes placevithin the first 1000 days.

Human brain development
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Figure 1: Brain development processes from conception till the end ¢fTife

As shown in Figure 2 many programs and interventions have been developed to improve
maternal and infant nutritional status as. These are appliatdiféerent stages, such as

pregnancy, neonates and imfsaml children.
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Figure 1: Conceptual framework
WRA=women of reproductive age. WASH=water, sanitation, and hygiene. SAM=severe acute malnutrition. MAM=moderate AM.

Figure 2:Programs and interventions improving maternal and infant nutritional ¢f#us
As regard pregnancy interventions the following are listed:

- A Cochrane review on daily iron supplementationgiaeegnant women showekat
anemiawas reducedb term by 70% anthatthe incidence of low birth weight
declined by 19%. WHO recommend daily folicceind iron supplementation during
pregnancy in populations at risk of def{di).

- In someLMIC settings a multiple mronutrient supplementatiaga recommended
becauseleficiencies in micramutrients oftercoexist in these settin@k).

- Calcium supplementation is recommendetbteer the risk of maternal mortalityy
redwcing gestational hypertensive disorders and the risk of preterm(#8jh

- lodized salt is the most common intervention in regions affected by iodine deficiency,
but this is not alwaysm®ugh. A review showethatcretinismwas reducedby 73%

chil

supplementation was given during pregnaf#s).

and dr ends idcecasedydP20tewhtmmdinescor es
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For neonates the interventions are completed before the mother leaves the clinic. The
following are liste@8):.

- Optimal ironstatusmust be ensured in casesdelayed cord clamping, as mentioned
above.

- Neonatal vitamin K supplementation is given after birth to prevent bleeding, but this is
mainly dore in health facilities.

- Neonatal vitamin A supplementation is shown to reduce mortality in very low birth
weightinfants.

- Kangaroo mother care promotes starskin contact after birth, early initiation and
continued breastfeeding. This has been shovimctease breastfeeding rates and

duration of breastfeeding.

For infants and children, the interventions are myginomoting and supportingBF from

birth up to 6 months of age, and from 6 months breastfeeding combined with complementary
feeding with guidnce and focus on nutritionally rich and safe fodds. (Further, preventing
deficiencies by supplementationvafamin A, iron and zinc is shown to reduce anemia and

mortality rateq48).

The lives lost and the consequencémanutrition lead to lost global productivity and
increased health care co#t3. Supporting strategies are critical to ensure health services for
women and children the first 1000 days, when their requirements are high, and the risk of
unde- and malnutrition is even highé6). For this reasant is important to implement the

breasfeeding recommendations.
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RecommendationgjealthCare Services Initiatives andBreastfeedindgrograms

The BabyFriendly Hospital Initiative

There have been many initiativésoughthe years to promote exclusive breastfeeding

addition toembraeng and proteahg mother and child the first periodat hi | d6s | i f e.
In 1991, WHO and UNICEF launchdide firstbreastfeedingecommendationsSince then

several changes have been made to adjust the recommendations to recent rémearch. T

current recommandations from 2016tatethat the goalsare it o i ni ti ate breas
an hour after birth, exclusive breastfeedingthear first 6 months, and continued breastfeeding

for two years or more, together with safe, nutritionally adequate, age appeppesponsive
complementary feeding starting in the sixth month together with continued breastfeeding up

to 2 years of age dr e y o (AOd5D)

Next to the original recommelationsWHO and UNICERalso introducedthe BabyFriendly
Hospital I nitiative (BFHI ) b6 adtieewthatpgiotectanda gl ob
support brdastfeedingo

BFHI includes TerBteps to Successful Breastfeediagiong othes:

Skinto-skin contactimmediately after birth

Breastfeeding initiation within the first hour of life

- Selfregulated baby,e. breastfeeding on demand

- Roomingin (allowing mothers and infants to remain together 24 hours a day)

- Not giving the baby anytber foods or drinks than breastmilk (unless it is medically
necessary)

- Supportive healtservices to all caregivers, feeding counselling during antenatal care,
postnatal care and immunization visits

- Community support to the mothers with support groupshaadth promotion

activities

Mothers who breastfeed are highly responsive to supporttframsurroundings

Breastfeeding rateshouldthereforebe positively affectedif the right support is provided

when it comes tanfant feeding choicand facilitaton. Likewise, he mother should be

encouraged to implement the ten steps of B{E). Still, many countries have dewgled

infant feeding cultures that promote supplementary feeglingd s o clactedlf eede dispor e
for the newborr{52). Initiativeslike the poteinrenergy malnutrition initiativéave

Aaut hor i z efarmulatssepplenssdtor modin infant feeding, instead of exclusive
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breastfeeding53). In additionformula milk companies hayever the yearssoldtheir
productsquite aggressive/yandthis has led some motheis believethatformula milk is just
as good as breastmilk ftre child(54). Furthe, marketing, availability and free formula
samples both in supermarkets and in some héattlities contribute to high bottieeeding
rates(55, 56)
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Fiédre 3: Aggressive formula miliromotion h the slog n tomp Learningo, ¢
gift included in the purchase, in this case a backpack trolley for the child. Photo: Kristine
Vinje.
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The International Code of Marketimg Breast Milk Substitutes

In 1981, the World Health Assemblg@pted the Internatioh&ode of Marketingf Breast
Milk SubstitutegICMBS) to protect and promote breastfeed{b@). The code aims to end
inappropriate marketing of breasilk substitutes and stipulates that there should be
absolutely no promotion of formula milk angefding bottles in public. Also, no health
facilities or health professionals should in avgy promote breashilk substitutesThe
industry has used different argents and slogans which substantiate formula feeding and

may seem appealing (asseeninFigu 3) . Substitutetasyarfe xpr d e
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option forthe mothers, since breastfeeding can be both challenging and difficult for many
women(55).

This way of marketing may have contributed to low breastfeeding and high feieediag
rates.Furthemore it may also havaddedo the high infant mortality rates in southern and

eastern Africa whertheseratesare among the highest in the wof&8).

Another challeng&hen it comes tthe choice of infant feeding is HIMhere hae been
conflictingmessages from heal#tuthoritiesall over the world as progresstime HIV
treatment has lem madeThis hasgiven room for confusion, insecuyitand even better
opportunities for the milk formula companies to promote and sell infant formitkaln

South Africafrom 2001to 2011, fredormula milk was provided to HApositive womenn

the case whenformula feeding wasonsidered acceptableasble, affordable,sustainable
andsafe (AFASS)(2). Even tough new WHO guidelines on HIV and infant feedirgen
published in 2010, promotirgxclusivebreastfeedings long as the mother was adherent to
ART, manymothers still have chosen formula feeding for tidantsin fear of transmitting
HIV (59). SouthAfrica implemented the ICMBS by a law entering into forc®ecember
2012(60). Compared to other countries such as e.g. Norway this wa#ldi@83the

c hi | dr endustsyin Navwayhgreed with the Ministry of Health and Care Services to
comply with the ICMBS61). The fact that South Africa was late implementing the ICMBS
combined with mixed messages regarding breastfeeding and HIV has been a large contributor
to the IowEBF rates at 6 months of a(f9).

The PMTCT Progam, InfantFeeding in theContext of HIV

In 2010, WHO recommended antiretroviral therapy (ART) drug interventioribe first
timeto prevent HIV transmission, both during pregnancythegostnataperiodthrough
breastfeeding62). Before this, WHO recommendddat n cases where thraother was HIV
positive,an individualized approadhould bechosen This includedcounselling on feeding
options from community or healthorkerstakingtheir household circumstanceso account
Other feeding options than breastfegd{auch as formuléeeding), vereonly recommended
when it was affordable, feasible, availapteistainablend safeotherwise EBF was
recommended for the first 6 mont{®.

In 2016, updated guidelines on HIV and infant feeding was presented by WHO. It is now
r e c o mme nguveelitlong ARTiior everyone from the time when adult (including
pregnant and breastfeeding women) (8 «child

When HIV-positive mothers arender ARTand adherence is good, the risk of HIV
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transmission is low. Therefore, itis stronglgre mmended f or them to Abr
12 months and may continue breastfeeding for up to 24 months or longer while being fully
supportedvith AR T a d h 65).Asnaresudlt, e risk of HIV-transmissiorthrough

breastmilk is no longer a reason tmbreastfeed.

South AfricaToday

A countryés child mortality rate i s an i mpor
system availability and qualif$3). South Africa is cosidered to have made no progress in
reducing mortality among children under fiyears old between 1990 and 2008. The
mortality rate for this groumcreasedrom 56 to 67 deaths per 1000 live births, whéreut
28% of the deaths were attributable to HADS followed by the other common causes like
pneumonia, diahorrea anddernutrition(64). Statisticsfrom SADHS 2016 report an overall
under 5 years mortality rate of 42 per 1000 live birthdatdy the mortalky ratehas been
decreasing65).

Breastfeeding practices in South Africenesuboptimal even before the outbreak of the
HIV -epidemic(66). Breastfeeding initiation has been high, but EBFbesen verylow and

did not improve much from 1998 (7 % of children under 6 months EBF) & (830% of
children under 6 months EBF)a periodof 5 years(63, 67). The South Africa Demographic
and Health Survey frorB016 shows improvement EBF rates. The percentage of children
under 6 months who are exclusively breastfed has risen to 32 % i{&%)1®his is an
encouraging increase, hatspite ofmany initiatives during the years, theehstfeeding rates
in South Africa are still low65).

In 2001, the Prevention of Moth&s-Child HIV Transmission (PMTCT) program was
launched New guidelines regarding infantdding when the mother was H{ositive, were
releasedrom the Department of Health. For Hipbsitive women who chose to breastfeed,
the guidelines recommended cessatibd months of age line with the WHO
recommendations at that timEehe provision ofree formula milk from public health care
facilitiesto HIV-positive women choosing not to breastfeesone ofthe contributorso
formulamilk asafeeding option still affeatg breastfeeding rates as much as thejoday
(67). Formula milk has bean commonuse in South Africa for a long time as a part of the
AProtein Ener gy (68atdrehatilitate malnounishesl childeesn ehds

policy wasnot unusual at the time. From 2001 to 2010 no investmeetemade to promote
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breastfeedingandfears of HI\ftransmissiontrough breastmilk partially pjeda rolein this
(67). In 2010, Soth Africa adopted the promotion of exclusive breastfeeding as a National
Infant Feeding Strategy and removed free formula milk from the Prevention of Mother
Child Transmission program (PMTCTg§9).

In August 2@ 1 , South Africa announced, AThe Tshwan
Breastfeedi ng(70) hwaSkased dn thd2010i\WH® BIIV & Infant feeding
Guidelines, recommending Hivifectedmothers to exclusivg breastfeed and be adherent to
ART. It suggestedhat only trained, qualified health professiorgti®uldprovide free

formula milk tothose with special, medical needs, and public health facilities could no longer
issue free formulanilk (31). Further, itstatedthat national regulations on theetInternational
Codeof Marketingof Breast Milk Substitutes (ICMBS3hould be promoted and setlaw

within 12 months from the meeting, and one year |ae2012 ICMBSwasimplemented by

the government in South Afriand regulations on infant and young child foodstuff were in
place(31). The Tshwane Declaratidad to anincrease in EBF rates when we quame

numbers from 2003 (8%), with 2016 (32 %).

Before 2011 there was no lelgiBon or enforcement on formuf@omotion commercialdn
2012, South Africalsoimplemented the Framework for Accelerating Commubgged
Maternal , N e o n at aHealth adhNutrittbn laterventiohyemain goal
being to improve health and nutrition status in mothers and chiti@ommunitybased
interventiong71).

South Africais committed to actively support and promote breastfeeding, but the process has
beenslow due toinsufficiert understandingf the benefits of breastfeedingnd strong fear

among familieof HIV -transmis®n from mother to child44). In 2012, Doherty et al.

published a studgn factors assciated with early cessah of breastfeedingAccording to

this dudy the strongest predictors for breastfeeding cessafi@ weekpostpartunwere

the introduction of other fluids than breastmilk, and that the women had not decided whether

to breastfed or not before havingpé baby(67). The study concluded t ha
breastfeeding is common amongst botl Hhegative and HIWpositive women in South

Africao.

Socialand culturaktircumstancesanalso interfere withinfant feedingandmayoftenlead to
anearly introduction of formula milk69). Some of these ardtudes towards breastfeeding,

mother®ageandeducatiorlevel, mothers experiencing bref@eding problems andoubting
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their breastfeedingbility (low breastfeedingfficacy) andeasily accessible infant formula
(67). In addition lack of support from family membevghenmaking critical decisions abib
early infantfeeding,lack of support from employ€if the mother must return to work shortly
after giving birth), media and health servicean all influence feeding decisioaadinfant
feedingmodality (69, 72) There are many studies the importance of good breastfeeding
counselling regarding frequency and dunatiand infant morbidity is influenced by the
feeding choices the mother mak8spport to mothers, fathers and family members at

household level haasoshown improvd breastfeeding ratg¢s5).

The South African HealthSystem

South Africa has both public and private healgstens. Most of the population is served by
the public sector, the wealthiest 200%the private sectq{73). Therearel0 teaching

hospitals managed by the national Department of Health, and medical training is done
exclusivelyin the public sector. There are in totabre thard00 public hospéls, andnore
than200 private hospitals, still over f@rcent of the doctors are working in the private sector
(74). Further, the health care system is divied into regisnatystems, with a hierarchial

model for each district. In each region there are hospitals offering spesaaiigtespther
hospitals offering general health services, and district hospitals or chiffiesng a variety of
health services usually given brgined nurses. The district hospitals or clinics are normally

not run by quafied doctos, butby amedical officemot always having medical trainir{@s).

The distribution of health professionals between rural and urban areas is dispnahovith
fewer working in the rural areas than the urban afé@sRecruitment ohealth professionals
to the rural areais difficult, and only approximately 20% of the traineehlth professionals

in South Africa work in these areaferealmost 50 % of the populatiare living(76).

The under 5 gars mortality rate in South Africa was 42 per 1000 bivths according tahe
SADHS report 201665). It is estimated that 60% of these deaths could be avoided by already
existing treatment options from the health system if ayyeland capacity in the most

vulnerable communities wene place(77). Available coverage of antenatal and postnatet c
(including infant feeding support and PMTCT interventions) is of major importance to reduce

the mortality rates for women and childr@i8).

16,9 % to 37,4% of pregnant women in South AfacaHIV -positivedepending on region

Despite medical helpeingavailable in clinics and health care facilitidse mother and child
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mortality ratesare still high(79). Over 50% of all child deaths happen outside the health
facilities, often due to late arrival in cases of severe illfgssning he familiesto recognize
symptoms ofevere illness is crucial to reduce the mortality ratedin this field community

health workers caplay an important paf6).

HealthSystemDelivery of BreasteedingCounselling

In many countries worldwide, community health workeagea key role in delivering radth-
programs to theopulation Community health worke&€HW) are in general chosen by their
community to support or give health interventions at household (89glin many areas the
health care coverage is underserved, and CEdligrovide care closer to the famil(@4).
CHWs are linked to the health systdmt have shorter training than professional health
workers(80). In South Africa, CHWs have a variety of roles in the local commusiityh as
homebased care, adherence to antiretroviral treatment and tuberculosis treatment, and
maternal and child healttare(82). Support and guidance of new mothers at home in their
postnatal period is of great importance to breastfeeding outconteehrsthe mother
recognize problemis herself or the infando that she caseek health care in time, thereby

reducingmaternal anahild mortality(83).

According to information fronour collaborators,tican bedifficult for the mother to receive
adequate breastfeeding counselling while in the clinic since it is normal for women in rural
areas to leave the clinibreehours after giving birthThe windowwhenthe nurses can help
the mother with breastfeedimgvery narrowand breastfeeding may not be properly
establishedbeforedepartire. Further, the uniformsf the nurses come in countless versions,
and it is not possible for the motheridentify theeducation and trainingf the counselling
nurse.Iln addition,in the hierarchy of the clinic the nursagjoy greatespect and the mothers
may feel itis hard todiscusdreastfeeding challenges or lack of motivation with the nufses.
CHW can most like} provide more support to the mothersenthere are breastferd)

challenges or other issudaring thepostnatal period.
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Rationale for théroposedResearch

Suboptimal infant feeding is still an important issue in South Africa, despite strong recent
efforts to promote EBF. Mixed messages regarding breasttebdire been given due to fear
of HIV-transmission, and the South African Demographic Health Survey (SAD&8

2016 shows that only 32% of the children under 6 months are being exclusively breastfed
(65). According to the KIBS stydEBF levels in the region of KwaZulatal are higher than
the national levels reported by the SADHS: &till they do not reach 50% which is the global
target of WHA.

The delivery of health care services has an impact on EBF practices which insturn ha
consequences for child morbidity and mortaf#ty. This thesis will investigate the link

between health care services and infant feeding practices. Furthetorfoily, understand

how the mothers can take advantage of infant feeding advice, this thesis will also provide a
comprehensive model drow infant feeding counsellinghouldtake place within the existing

system.

We will also look into possible differencbstween health care provided to Hpdsitive and

HIV -negative women. The first ones are supposed to receive more care duk, tnodRling

more breastfeeding counselling and reassurances that breastfeeding is safe as long as they are
adherent to the AR

To conclude, this thesis will report on the health care services given in KwilZtdl; South

Africa, and the impact these services haveanous infant feeding practices.
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GeneralObjective

PrimaryObjective
To assess thenpactof healthcarequality on infant feeding modality.

Secondarybjective
To assess theffectof HIV status on health system services antlirnon infant feeding

modality.
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Method

StudySite: KwaZulu-Natal, South Africa
KwaZulu-Natal is a province in eastern South Afri€arban is the largest city with 3.5

million inhabitants.
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Figure 4: Map of South Africa, Durban is marked with (84).

In KwaZulu-Natal, there have been several initiatives to promote breastfemdinghe last
20 yearsand in 1995 the MothdBaby Friendly Initiative (MBFI) was implemented. By
2012, 44 out of 56 hospitals in the region were classified as mother and baby f(Esdly

In 2014 ahreeyear project called The KwaZulNatal Initiative for Breastfeeding Support
(KI'BS) was |l aunched to fAprovide reliable est
districts in KwaZulu-Natal, to evaluate whether improvements to EBF rates ang be

achieved going forward as a result of the broad ranges of interventions being implemented by

the KwaZulu-Natal Department of Health and other role players to promote guubsu

breast {88edi ngo
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In 2016, the final baseline report was presented. It showed that &eks wf age, 47,5% of
the children were being exclusively breastfed in Kwadial (85). This thess is part of the
KIBS project and is based on data from KIBS I, the baseliteeatdlection.

StudyDesign

KwaZulu-Natal Initiative for Breastfeeding Support (KIBS)

TheKwaZulu-Natal Initiative for Breastfeeding Support (KIB&#as a cross sectional study

conducted in all 11 districts in the provinoetween May 2014 and March 20(B%). The

intervention included four components: Training and improving skills of health workers to

provide support of infant feeding within the health system, establishing Human Milk Banks

(one facility in each of the 11 districts inZulu-Natal), a media campaign and a cross
sectional survey fito esti mate fMm&weaduiuiNgal pr act i
at the start and8)t he end of the projecto

Ethical Approval

The KIBS study waspproved by thé&iomedical Research Ethics Committee (BREC),
Durban, KwaZuluNatal, South Africa (Reference number BE064/14). ®ofdJanuary
2018, the Norwegian Regional Ethical Committee confirmed that no additional ethical

approval was required sincaly anonymouslata would be transferde

StudySetting andParticipantinclusionCriteria
The study was conducted in primary health care clinics in all 11 districtevafudu-Natal

and both fixed and mobile clinics were included. All caregivers older ibyears were
encouraged to participatend this was done as they attended the clinics with infants aged 13

<16 weeks (91111 days). All participants provided written informed consent.

Randomization an8ampleSize

The sample size was calculated topde district level estimates of EBF rates at 14 weeks for
each of the 11 districts inWaZulu-Natal Multistage stratified random sampling was used to
select health facilities in each district, and nine clinics were randomly selected for inclusion in
the study, giving a total of 99 clinics in the sample. All carers of infants aged @3veeks

were quadlfied to participate. Data collection took place simultaneously in all selected clinics
in each district, until the required sample (369 interviews in dethct) was obtained for

that district, therefore resulting in a seleighted samplé85).

A total of 4059 interviews were done across tiveaKulu-Natalprovince of which 3659

interviewees werethehi | dés bi ol ogi cal mot her, the rema
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were interviewed by trained personnel in isiZulu (local language) or Englislg, aisin

standardised questionnaire with structured questions.

DataCleaning andMlanagement
Data was colleted using an android tablet data collection system and uploaded to a
centralised server in real time using proprietary software. Data quality checkdomerby a

quality control team to provide data validity and completeness.

Data cleaning wafirst conducted using Stata 13 for Window#$e suvey settingsvere

applied to the analysis tgenerate thappropriated5 % confidence intervals. Second, all

sca es coded as Amissingod were changed to fAnoc
thathe interviewer often refrained from markin

interview was conducted.

StatisticalAnalysis
The analysidor this thesisvas dne with Stata 1for Windows(86).

Dependenvariables
Risk association analyses were done on outcomes listed in Table XeSmemnic score was

the primary exposure factor of interest in the model investigating factors associated with

infant feeding outcome.

Table 1: Overview of dependent variables inctlidethe two regression analyses.

Name Description Type of variable
Infantfeeding Categorzed in thregeferringto breastfeeding Categorical
modality situation at the time of the interview: variable

Never breastfed: The mother has never p|
the baby to the chest.

Breastfeeding cessation: Breastfeeding hi
stopped by the time of the interviemd the
child receives supplementary foods and/o
formula.

Still breastfeeding: The child receives
breastmilk r epresented
breastfeedingbo.

Health care scoreg Constructed from scalésrmedfrom total points | Ordinal variable
received in healtloare.

Categorzed by tertiles as poor, medium and goo(
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Construction ok HealthCareScore

To map how infant feeding counselling is pro
health care that the mother should receive during pregndativery and post pregnancy.

Only data from the mothers (n=3659) were included in this construcmdbel comprises

variables describing services targeting prootoind protection dfreastfeeding that the

mother should have received, or which shdwdde been practiced during her contact with

health care facilities according to the given recommendatibthe timef the surveyThus,

the model is a O6constructé, based on current
delivery services. The model not validated against any other noymusd toour knowledge,

no such normed catruct for protection bbreastfeeding within the health systexisted

when this study was designed. However, our scale will be discussed against other health

system scoringhdicators

Characteristics used to create the health care score are presented separately belore. The sco
differed according to HIV status because a positive stBfus would require more services

than a negative HI\6ne

The variables were weighted thugh valuescoredepending on whether they were promoting
breastfeeding outcomes (value plus 1) or contributing negatively to breastfeeding outcomes
(value minus 1). Two of the variablegregiven two more points than the others since we
know they are mar decisive for keastfeeding outcome than the rest. These were skin to skin
contact immediately after birth and breastfeeding initiation within an hour after birth. In total,
thescoredor a HIV-infected woman could range froth (lowest value) up till 14¢oints if

she eceived full health care. The corresponding values for-hdgyative women werd to

13.

A health care score variable was constructed in two steps, first by creating two separate health
care score variables, one for Hpositive and one foHIV -negative nothers. Then the

respective health care score variables were divided into tertiles. Finally, a new variable was
generated providing a tertile score for all women where those in the lowest tertile got least
health care and those in the heghtertile gotmost health care. The distribution within the

tertiles is listed in Table 2, see Appendix 1.

Table 3 lists the variables included in the health care score. Appendix 2 provides descriptive
statistics on primary, facility and community hbatare with subequent scores among

women infected and uninfected with HIV.
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Table 3: Overview of variables included in the health care scoreatdigoricalvariables

with yes/no answer options

HealthCareScoreVariables

All categorical variables
presated byyes/no

Feeding advice in clinic

Mother receives feeding advice
after birth

HIV -tested during pregnancy

Part of the PMTC#% programme

Currently on AR?

Adherence to ARY

Skinrto-skin after delivery

Baby put to mo
delivery

Breagfeeding withinonehour

Breastfeedingnitiation within
onehour

Breastfeeding initiation help

Support and guidance in the
breastfeedingituation

Feeding advice after birth

Counselling bya health care
worker before departure

Neverinitiated breastfeging

Never put the baby to the chest

Prelactal feeithg

The infant was given something
else befordreastfeeding
initiation. Exceptions include
oral rehydration solutions, drop
or syrups of vitamins, minerals
or medicines.

CHW! home vsit after birth

Visit after mother and child havt
arrived from hospital

CHW! home visit more than | Follow-up

once

CHW! feeding advice after | Given in homesurroundings
birth afterbreast feedingnitiation
CHW! home visit during Supposed to take plabaur
pregnancy times diring pregnancy(87)
CHW! feeding advice durip | Given at the same time as the
pregnancy home visit

ICHW: Community health worker

2PMTCT: Prevention of Mothdao Child Transmission

3ART: Anti retro viral herapy
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IndependenYariables
The independent variables are factors which megyract or cofound the relationship of

investigation A brief explanation of the independent variables used in the analysis appears

from table4.

Table4: Overview of independent variables included inlihariableregressioranalyses.

Name Description Type of varialke
HIV status Mo t h e r-reported KV status. Categorical
variable
Mot her s6 |Mot h e rreported agén fears Ordinalvariable
Education Categories are primary school or less, complet{ Ordinalvariable
grades 8 to 11, and completed grade 12 or high
Number of children Stratified on one child or more than one child. | Categorical
variable
Household Describes the living situation for the participatin Categorical
information mothers. variable
Household Living in rural or urbarareas. Categorical
geographic area variable
Water source Describes access to water, either private or pull Categorical
This will largely depend on where the participar variable
live, similar for toilet type and electricity.
Type of toilet Divided in flushtoilet or other, other being pit Categorical
latrine, bucket or bush/veld/no toilet. variable
Electricity Divided into having or not having electricity Categorical
variable
Returned to school Mothers have returned to school. Categorical
variable
Work Motherswork-situation categorised in three: Hagy Categorical
no paid work, has paid work but has not returng variable
and has returned to work
Child support grant Mothers who apply for this receive it from the | Categorical
government, and it amounts to 38@nd which is | variable
appoximately 26.2$.
Maternity grant Mothers who receive grants from employer whi| Categorical
on maternity leave. variable
Disability grant People who have health issues making them uy Categorical
for work for a period longer than 6 monthsica | variable
apply for this. The maximum amount a person {
receive is 1700 rand, which is approximately
127.6%. (This variable is included in the
descriptive statistics buiot in the regression due
to onlyoneperson receiving this grant).
Money from The mother is financially supported by her Categorical
partner partner. variable
Money from family| The mother is financially supported by her fami| Caegorical
variable
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Socioeconomic Constructed from scales based on assets using Ordinal variable
score principal components analysis.

Categorised by tertiles as poor, medium poor a

least poor.

Construcion of a SocioeconomicStatusVariable
A Principal Component Analysis (PCA) was used to find the secomomic score (SES) of

the mothersricluded in the study. A PCA converts the correlations between the variables into
a 2D-graph. Variables that are highly correlated cluster together. Vasialitle the largest
variation between cells will be more influential on the principal components R€ihg a

phone was an example of an asset that was considered to be an asset for det least poor, but
removed from the final model, as it did not add aalpg to that modeA phonewas owned

by the majority and had no valueasindicator for SES.

The 1st principal component accounts for most of the variation in the data. The PCA was run
several times tdecide whichvariables had impact dhe socicecanomic score and which

did not It turnedout that most of the variation was accounted for in PCénThe PCA
resultscore was divided into qutiles, and the groups 1&2 and 3&4 were merged, based on
the assumption that the distribution in these groupddvoe even, and that the minority with

the highest socioeconomic scdgeoup 5)would be in the lst group. In this way the variable

for socioeconomic score was constructed.
The distribution within the tertiles are listed in Table 5, Appendix 3.

The vaiables included in the PCA are the following: Paid work for the last 12 months,
moneysource ¢hild support grantmaternity grant, disability grant, from partner, from
family), watersource, material in house walls/floors/roof, electriditylet, fridge, stove,

computer/iPad, TV, satellite dish, cattle.
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DescriptiveStatistics

The descriptive statii€s consist of a baseline table showing the general characteristics and
distribution of the population. Also, we evaluated the distributianfaht feedingmodality
stratified for health care score. Further, two separate tables were stratified statdbto
capture characteristics important for breastfeeding in the two groups.

The results are listedescribedand followed byfiguresthatshow the distribution irhealth
care scorefor HIV-positive women bynfantfeeding modalityFigure5 A) andhealth care
scores for HIV-negative women binfantfeeding modalityFigure5 B), total healthcare
score for all participantg-{gure 6 A), health care scosdy infant feeding modalityFigure 6

B). These are described consecutively. Categorical dafaesented with percentages, while

continuous data are presented wéfative risk ratios (RRR)ral confidence intervals.

Relative risk igheratio between thprobability of an event inwo groups. The relative risk is

calculated by:

RR= Risk of an gent in group X = a/(a + b)
Risk of an eventin group Y  c/(c+d)

Multinomial LogisticRegression

Risk factor assessment for detection of potential association between a factor and the outcome
was done for two outcome variables as mentioned, the losatttscore and the infant feeding
practice.

The first regressioanalysis assesses factors assodiafiéh poor, medium and high health

care. We warmdto examine how health care services impact infant feeding outcome.

In the first step of the multinoml analysis we examideeach of the variables individually to

see if any of them tuad out significant. In the second step we incldidé significant

variables from step one, to identify risk factors that strongly indicate effect on the reception of
different health careate@ries

The second regressi@amalysis assesses factors determining infant feeding practice: never
breastfeeding, breastfeeding cessation and still breastfeeding. In this analysis @ddavant
identify risk factors associated withfamt feeding outcomenlthe first step of the

multinomial analysis model we addred®ach of the variables individually to see if any of

them turred out significant. In the second step of the analysis we indlatisignificant
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variables from step on@ order to find whichrisk factors indicate effect, and rate of impact

on infant feeding outcome.

Multinomial logistic regression (MLR) is used when the dependent variable (the outcome

variable or risk factodependent variable) has more than two categ(®B). Each of the

variables ddresses the risk of outcome in each category, compared to a chosen base or

reference categorgs).

MLR techniques have many advanta(g3). MLR is considered a more
assuming multivariate normaliacross groups; it isasier to interpret diagnostic statistics

with MLR than linear regression; there is no assumption of linear relationship between the

dependent and independent variables and the independent variables neédenoti nt er val o

Multinomial logistic regressiowas used due to dependent outcome variables with more than

two outcomes. In the firstregressiam al ysi s t he outcomes were fp
Afgoodo healthcare, and in the seconifistiinlelver
br e ast fFeraldndepgndent variables in each category of the dependent variables,

(here being breastfeeding outcome), odds ratios are determined. The reference category is
omitted from the tables and is equal to 1, reference value isowhsh

In the first parof each regression analysis, each of the variables were treated as individual
outcome variables (ACrudeo) . I n the second p
factors from the first part of the analysis were includegrtwide information ohow the

factors adjust to each other when all of them are included in the same analysis. Criteria for the

adjusted analysis were significance level < 10 percent.
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before designinghe analysisThroughout the entire process from study desi¢n
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Results

The results are presented as quantitativeidatbles and figure#\n overview of theables

andtheir contens ispresented iffable 6.

Table 6: Explanation of the tables

infant feeding outcome

Table Title Contents n
number (number)
7 Baseline table Includesall mothers | n total =
3659
8 Distribution of Includesall mothers | n total =
breastfeedingnitiation 3659
and prelactal feeds
9 Distributionof reasons for Includes mothers n total =
never initiating who never initiated | 346
breastfeedig breastfeeding
10 Distribution of reasons fo| Includes mothers n total =
breastfeeding cessation | who have stopped | 588
breastfeeding
11 Distribution of Includes mothers n total =
breastfeeding duration fo| who have stopped | 608
stopped breastfeeding | breastfeeding
12 Distribution ofhealth care| Variables given n total =
scores by HIV and scoregdue to impact| 3659
feeding modality oninfant feeding
modality
13 Regression analysis No. | Includesall mothers | n total =
I factors related to fadth 3659
care scorg
14 Regression analysis No. Includesall mothers | n total =
i factors associated with 3659
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Baseline table: Characteristics by infant feeding status and HIV status
A total of 3569 mothers in a total of 99 clinics were interviewed at the 14 weeksughetk

the infant (aged between-1% weeks).

All the baseline characteristics were stratifeedording toboth HIV statug(Table 7)and
infant feedingoutcome (Appendk 4), classified aginever initiated breastfeediag

fibreastfeedingessation, or fistill breastfeeding

Disregarding HIV statusalmost50 percent of the mothers with pawcioeconomiscore
were still breastfeedindrurther, the largest share of lepsbr mothers had never initiated
breastfeeding, and the least poor mothers@sgtitutedhe smallest group still

breastfeeding withgproximately 15 percenalso disregarding HIV status

Almost50 % ofthe HIVp osi t i ve women i nebabéefBprpdvaeagoi gr bu
Abreastfeedi ng cessat igoupove BOoyeaps olMastyaingi n t he
motherswereHIVhegati ve and in the fibreastfeeding c

groups.

More of the HI\(positive mothers received itdhsupport grant across infant feeding groups,
compared to HIvhegative mothers, andore of the women live in urban areas thamlrur

areas, disregarding HIV status.

For mothers living with electricity, the main distributiomsfoundamong those who nev
initiated breastfeeding and had stopped breastfeeding, disregarding HIV staths.
mothers living without electricitgthema i n di st ri buti on was i n the

disregarding HIV status.
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Table 7 Baseline tablecharacteristicsby infant feeding status and HIV status

Categorical Items Stratified by HIV status
Variable
HIV pos HIV neg Total
N % N % N %

Socio Poor 537 42.2 934 39.2 1471 40.2
economic Middle 525 41.2 982 41.2 1507 41.2
status Least poor 212 16.6 469 19.7 681 18.6
Mot her|<20years 92 7.2 610 25.6 702 19.2

20-24 years 331 26.0 860 36.1 1191 32.6

25-29 years 367 28.8 491 20.6 858 23.5

>30 years 484 38.0 424 17.8 908 24.8
Parity- Primipara 348 27.3 1300 54.5 1648 450

Multipara 926 72.7 1085 455 2011 55.0
Education Primary school 338 9.2

or less 167 13.1 1717 7.2

Completed 1884 51.5

Grades 8to 11 676 53.1 1208 50.7

Complete Grade 1437 39.3

12 or higher 431 33.8 1006 42.2
Returned to | No 1244 97.6 2169 91.0 3413 93.3
school Yes 30 24 216 9.1 246 6.7
Work No work 866 68.0 1913 80.2 2779 76.0

Has work, not 262 20.6 322 135 584 16.0

returned

Has returned to 146 11.5 150 6.3 296 8.1

work
Child No 298 23.4 916 38.4 1214 33.2
support grant Yes 976 76.6 1469 61.6 2445 66.8
Maternity No 1222 95.9 2300 96.4 3522 96.3
grant Yes 52 4.1 85 3.6 137 3.7
Disability No 1266 99.4 2371 99 .4 3637 99.4
grant Yes 8 0.6 14 0.6 22 0.6
Money from | No 437 34.3 738 32.1 1203 32.9
partner Yes 837 65.7 1619 67.9 2456 67.1
Money from | No 973 76.4 1490 62.5 2463 67.3
family Yes 301 23.6 895 37.5 1196 32.7
Household | Rural 845 66.3 1653 69.3 2498 68.3
geographic
area Urban 429 33.7 732 30.7 1161 31.7
Electricity No 466 36.6 919 38.5 1385 37.8

Yes 808 63.4 1466 61.5 2274 62.2
Water Piped in 687 53.9 1336 56.0 2023 55.3
Source house/yard

Public/other 587 46.1 1049 44.0 1636 44.7
Toilet Other 991 77.8 1795 75.3 2786 76.1

Flush toilet 283 22.2 590 24.7 873 23.9
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Infant feeding

Infant Feeding and HI\Status

Figure5 A) and 5 B show distribution of infant feeding outcome for HpésitiveandHIV -

negative mothergespectivelyIn both figuresthe main populaton n t he fAnever i ni
breastfeedingd group the main popul ation acc

smres. The groups dAstild]l br eashake&nercthal ngo and

distribuion pattern (test of normality not done)
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Figure5 A)-B): Displaying distribution of health care scores o stratified by infant feeding status

amongHIV-positivewomenand B) stratified by infant feeding status among Hi®gative women.

A comparison between the datalmalth carescores andinfant feeding mdality shows a

very similar distribution between the Hipositive and HIVnegativemothers.
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Prelactal feeds

Distribution ofbreastfeedingnitiation andprelactalfeeds

A total of 474 mothers reported no breastfeeding initiation after birth, and 396 of these

reported prelactal feed. Almost half of the prelactal feeds were repotiedvater, ad 25 %

reported giing formula milk. 17 % reported breastmilk as prelactabifehen by cup, syringe

or bottle. Whenprelactal feed was breastmilkwasn o t

colostrum/milk or from a donor.

specified

Table 8: Distribution of breastfeeding initiation and prelactal feeds

I f

Variable Items Frequewy | Percent

Was he/she breastfed after birth? No 474 12.99
Yes 3274 87.01

After he/she was born, was there givg No 2759 87.53

any other foods or fluids despite Yes 396 12.47

breastmilk?

First fluid given to child after birth Water 194 46.19
Formula milk 105 25.00
Breastmilk 73 17.38
Other 19 4.52
Someone else gave first 5 1.19
feed
No response 24 5.72
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Never InitiatedBreastfeeding

Distribution ofreasongor neverinitiatedbreastfeeding

A total of 346 mothers never started breastfeeding after birth. Table 9 shows the distribution
of frequencies for thdifferentreasons reported. Foaf themstand out and #se are:

Perception of mother not having enough milk, motred to go back to work, positive HIV

status and mother was sick at the time.

Table9: Distribution of reasongor neverhavinginitiated breastfeeding

Why did you decide not tbreastfeed?

Answer options Frequery Percerdige
1 | I do not like breasteding 22 6.36
2 || was too busy 22 6.36
3 | I had to go back to work 66 19.08
4 |1 was sick 45 13.01
5 | Idid not have enough milk 76 21.97
6 | Baby was crying all the time 10 2.89
7 | My mother/partner/family member advised me to no 4 1.16

breastfeed
8 | A health worker advised me not to breastfeed 8 2.31
9 | Because of my HIV status 49 14.16
10 | Other/no response 44 12.72

Total 346 100.00
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Breastfeeding Cessation

Distribution ofreasons fobreastfeedingessation

A total of 608 mothers had spped breastfeeding by 14 weeks after birth. The questionnaire

allowed more than one answer, so a total of 758 answers were coéieutad the 608

mothers Table 10shows thelistribution of reasongiven bythe mothers. Three of them

stand out: Perceptioof mother not having enough milk, mother had to go back to work and

baby was crying all the time.

Table10Q: Distribution of reasons for breastfeedingssation

Why did you decide to stop breastfeeding (name)?

Answeroptions Frequery | Percerge
1 | Ido not like breastfeeding 15 1.98
2 | | was too busy 51 6.73
3 | I had to go back to work 121 15.96
4 | I was sick 61 8.05
5 | 1did not have enough milk 168 22.16
6 | Baby was crying all the time 91 12.00
7 | Breastfeeding was painful 53 6.99
8 | My baby was ot gaining weight 14 1.85
9 | My mother/partner/family member advised me to stq 16 2.11

breastfeeding
10 | A health workemdvised me not to breastfeed 17 2.24
11 | Because of my HIV status 34 4.49
12 | Other/no response 117 15.43

Total 758 100.00
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Breastfeedinglurationamong themotherswho stoppedbreastfeeding

The table shows distribution bfeastfeeding duratian week intervals and the respective
frequencies and percentag&hemain part of the group (69 percent) stop breastfgedin
during the first four weeks after birth. After this a share3ypdrcent stop breastfeeding
between severoteight weeks after birth.

Table 11: Distribution of breastfeeding duration among the mothers stopped breastfeeding

For how long did you breastd him/her? Frequency Percemge
Less than one wee 113 18.6
One to two weeks 133 21.8
Three to foumweeks 176 28.9
Five to six weeks 38 6.2
Seven to eight week 78 12.8
Nine to ten week! 19 3.1
Eleven to twelve week 32 55
Thirteen to fourteen veks 19 3.1
Total 608 100.0
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Health Carescore and Feeding Modality

Distribution of health care scarby HIV status and feeding modality.

HIV -postive: Of the HIV -positive mothers with podrealth care scose44 percent were still
breastfeding when the baby was 14 weekld, and 43 percent had never initiated
breastfeedingn the medium group/5 percent were still breastfeeding 14 weeks after the
birth, and only 4 percent had never initiated breastfeethinge group with gootiealth cae
scores 80 percent were still breastfeeding, and only 1 percent had never initiated
breastfeeding. For the HHgositive women having stopped breastfeedihgrewasa smaller
difference between the scores: pbealth cae scoreby 12 percent, mediutmealth care score

by 21 percent and godekalth care scorey 19 percent.

HIV -negative Of the HIV-negative mothers with a pobealth care scor&1l percent still

breastfeed, and 11 percent have never initiated breastfeeding. For the women who have scored
a medium or gootealth care sco@ and 85 percent respectively still breastfeed after

weeks. In the HIVhegative group with a potrealth carescore 11 percent have never

initiated breastfeeding. In the medium and gbedlth care scorgroups the arresponding

scoreis only 1 percentin both groups

When comparing the groups by HIV status, for the mothers receivindhpatih care score

thedst i | | breastfeedingo r at-segativercompaccdte HIV 25 p et
positive mothersThe r at e of finever initiated breastfe
positive mothers with poor HCS, compared to Hi®gative mothers with pobealth care

score When including medium and gobealth care scosdhe rate of never initiated

breastfeemhg went froml percent to 4 percent. The Hipositive women receiving poor

health care scoerefore has minimum almo$® percent higher chance to never initiate
breastfeeding compared to the mothers receiving medium ohpatth care scosg

regardess of HIV status.
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Table12: Distribution of health care scosdy HIV status and feeding modality.

Poor

Medium High Total
HIV -negative HIV-positive | HIV-negative | HIV-positive | HIV-negative | HIV-positive n %
N % N % n % n % n % n %
Never 125 114 185 43.4 5 0.7 23 4.1 4 0.75 4 1.38| 346 9.46
Stopped 196 17.8 52 12.2 115 15.3 117 21.0 74 13.8 54 18.6| 608 16.6
Still 778 70.8 189 44.4 631 84.0 418 74.9 457 854 232 80.0| 2705 73.9
Total 1099 426 751 558 535 290 3659 100
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Infant Feeding andHealth Care Scose

Figure6 A) displays the distribution of health care scores for the whole population. The

majority is concentrated between scores from 3 to 8, which is equivalent to low to medium

health care.

Figure6 B) displays the distribution of éh care scomestratified ty infant feeding. The

i n e wmigatedbreasttedngd gr oup accumul at e shealtmcaredt@me | ower
For the groups fibreastfeeding caensrmdly ono and
distributed.
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Figure6 A)-B): Displaying distribution of health care scoresAQrthe wholeresearch

population,B) health care scores stratified by infant feeding status
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RegressiorAnalysisNo. 11 FactorsRelatedto HealthCare Scores

In the first step of tis regression analysis, all the variables were treated separately to find the
effect on thenealth care scor@ he following variableg the bivariable analysis were
significant, | aHl? PokitvelH\MisGiug) girearnd middie Ta bl e
socioecoomic score, mother returned to work, no money from partner or familghiit

support grantno maternity grant, rural geographic living area, no electricityomer

lavatory facilities than flush toilet.

The second analyticalegde included significdrvariables fronthe bivariable analysis were
included in a multivarialle analysis. Thatleterminé the rate of reciprocal impact to all

factors in the multinomial model.

The \ariablesassociatedo poor health care scomere The factors mother returdeo work
(1.05 (1.042.15)) and positive HIV status (1.48 (1-2279)) werestatisticallysignificantly

linked tomoreeffect on poohealth care scorie the regression analysis.

Furthermore, the following factors were sigo#ntly associated witlowerimpacton poor
health care scorandseem protective on godekalth care scoréot receiving money from
partner (0.79 (0.66.96)), not receiving money from family (0.76 (0-8$86)), not receiving
child support granf0.69 (057-0.84)) and living in rual areas (0.50 (0.40.61)).

Variables related to edium health care score: Lavatory facilities other than flush toilet (3.33
(2.045.43)) were significantly associated wittoreimpacton medium health care score. Not
receiving money from family (0.82 @7-0.99)), positive HIV status (0.74 (06189)) ad

living in rural areas (0.64 (0.52.80)) were significantly associated witiwler impacion

medium health care scoaad seem protective on gobdalth care score
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Table B: Regression analysiNo. 11 factorsassociated with health care scere

Variable Poor Medium High
Crude 95%ClI Adjusted 95%Cl Crude 95%ClI Adjusted 95%ClI Ref
(RRR) (RRR)
HIV status Negative 1 1 1 1 1 1 1 1
Positive 140 1.161.68 1.48| 1.221.79 0.73| 0.61-0.87 0.74| 0.61-0.89
Mot her s|>30years 1 1 1 1
2529 years 0.90| 0.71-1.16 1.0| 0.771.27
20-24 years 0.87 0.701.1 0.93| 0.741.18
< 20 years 0.84| 0.651.08 0.79| 0.601.03
Parity Multipara 1 1 1 1
Primipara 0.99| 0.831.17 1.05| 0.881.25
Sccioeconomic | Least poor 1 1 1 1 1- 1 1 1
status Middle 0.77| 0.61-0.99 0.94| 0.72-1.23 1.07| 0.831.39 1.10| 0.831.47
Poor 0.58| 0.460.74 0.79| 0.561.11 0.87| 0.671.12 0.98| 0.691.39
Education 0O 12 1 1 1 1
8-11 0.99| 0.821.18 1.08| 0.891.29
Pri mary 0.96| 0.701.31 1.22| 0.891.68
Returned to No 1 1 1 1
school Yes 0.90| 0.641.26 1.11] 0.781.59
Work No work 1 1 1 1 1 1 1 1
Not returned 1.26 1.01.59 1.06| 0.821.36 0.99| 0.771.26 0.85| 0.651.10
Has returned 1.95| 1.392.74 1.50| 1.042.15 1.28| 0.891.84 1.03| 0.70-1.50
Money from Yes 1 1 1 1 1 1 1
partner No 0.83] 0.690.99 0.79| 0.660.96 0.88| 0.731.06 0.87| 0.721.06
Money from Yes 1 1 1 1 1 1 1 1
family No 0.76| 0.640.91 0.71] 0.590.86 0.82] 0.680.98 0.82| 0.670.99
Child support Yes 1 1 1 1 1 1 1 1
grant No 0.63| 0530.76 0.69| 0.570.84 0.86| 0.71-1.05 0.81| 0.671.0
Maternity grant | Yes 1 1 1 1 1 1 1 1
No 2.17| 1.323.57 1.41| 0.822.40 1.24| 0.722.13 1.11| 0.631.98
Housegea area | Urban 1 1 1 1 1 1 1 1
Rural 044| 0.36.054 0.50| 0.400.61 0.61| 0.500.75 0.64| 0.520.80
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Electricity Yes 1 1 1 1 1 1 1 1
No 142 1.191.69 1.01] 0.801.29 1.31] 1.091.56 1.16| 0.9%11.47
Water Source | In housel/yard 1 1 1 1
Public/other 1.16| 0.981.38 1.00| 0.841.19
Toilet Flush toilet 1 1 1 1 1 1 1 1
Other 1.52| 1.241.86 0.98 0.761.27 1.08| 0.871.34 3.33| 2.045.43
Bold means statistically significant atvalue <0.10.
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