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ABSTRACT

Effects of maternal  nuirttional status  and maternal d;clw)'
supplementation, on the growth of suckling inlants, breast-feeding patterns,
I1ofactin concentration, return of menstrustion and ovulation were studied in
162 margmally malnourished motlicr- infant pairs. Subjects were randonused
o two study groups Onc group of 83 mothers received 40g ‘Australtan high
protem, high-cnergy: biscuits and served as supplemented subjects The second
group of 79 moathers did nol receive:any nutnhonal supplement and scived as
controls  The subjects were followed .up monthly until their second
menstruation.  Anthropomictric meastremeals, icformation on breast (eeding
pattcins and infant’s breast midk intake were recordex! at cach visit, In addition
blood samples (Smls} were-obtaiaed at Jeast onc and a hall hours before a breast
fccdmg episode and turty minutes afler tlic coonmencement of a breast feeding
episode for profactn esimatton. Aliquots of the blood sample were used for
hacmaglobing and albumm esuntattons.  The subjects were visited at home nt
[cast) tlree tmes a week lo collec! carly rnoring urine samples for
pregnancdiol-3-olpha glucuromtde and estrone-3-glucuronide determinations
and to ensure compliance with dietary supplements

There were no sigmlicant differences in the frequency of daytime and

night tne breast feeding, and mean duration of breast [eedmg episodes in the
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two groups of mothers through-out the follow up period (">0.05)- A simlar

growth pattern was recorded for infants of the two groups of molhers:

Significant differences were observed in some anthropometric measufenients
between the two groups of mothers, within six montfis of commencement of
supplemcaiauon Body mass inilex tncreased from 20.2 (o 2! at the-end of the
sixth month in the supplemented subjects and it was reduced from 20.5 to 20.2

in the conlrol subjects The mcrease n Body mass index of the supplemented

niothets not was signiticant (p>0.05).

Fhete was mo signilicant diffescnce ‘betsveen milk output and daily
cnergy expendiurc of both groups Tl overall prevalence of breast-feeding
was high (¢28.69%5) in the first 4 months of itfe but it reduced to less than 50%
by the 7* mouth Most of thie mothers gave water to their babies in addition to
Lreast mulk. None of théewmfants was wel nussed or showed preference for the
Il breasi Only 2% of miants of the supplenicnicd mothers and 3% of infants

of 1he control mothers showed prefcrence for the right breast.

There were no significant diferences betweeo the basal and suckling-
induccd Projactin concenirations in the two groups of mothers studied. thus
showing thal supplementation of the molhers’ diet had no eifect on the
conceniration of the blood Prolactin levels There was no significant dilfercace

between the duraton of lactational amenorrhoca of the 1wo groups of mothers

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



iii

Basal Prolactin concentration and suckling induced Prolactin conceatrations
declined in parallel to suckling activily with time postpartum
The rcturo of fertility  (ovarian cyclic actvity) postpartum was
monitored by the onsct of follicular development and ovulatron in the first and
second incastivation in the two group of mothers. The urinary concentration of
pregnancdiol-3- alpha glucuronide and Estrone-3- glucuconide was used o
determine the [cvel of ovanan cyclic activity, The result showed that even when
menstiuation has occuired, there were sull a {ot of.irregulanises in the follicular
development and ovulalion of the lactating women
The resvits of s study indicate that diciary supplementation of the
marginally malnounsbed mother did oot alfect the growth of the infants, breast-

fecding patterns and the durationof lactational amenorchoea of the motherss

/
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STEROID NOMENCLATURE
The stcrord nomenclalure given below is based on the revised rules

for sicroid nomenclaturc publishicd by TUPAC commission on

Brochemical Nomenclature in 1969

The following is a list of the sicroids used in this ‘scnpl. Both trivial
and the corresponding  syslemalic names— arc  given, winle

abbreviations are indicated i brackels.

Trivial Name [ Systematic Name

Ocstnol (1) 1.3,5(10)-Ocstra-triene-3,16a,1 7-triol

Ocstione (C) 3 ydroxy-1,3,5(10)-o¢slra-tnene-17-one

Ocstiadiol (Ez)— | 1.3.5(10)-Oestra-tricne 3, 178 diol

I’rogesteronc (f'])- -«i-Pregnenc-3.20-djone

| P;czmancdlgl_(l", diol) 5B-prcgnane-3a,20a-diol
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INTRODUCTION

There are conllicting repotis on the role of matemal nuuritional siatus In
lactation performance, infant growth and hcalth of the lactaing motheis. A
deciease in the growth of infants was rcporied with exclusively breast fed
infants m circumstances of maternal undemuirition in less dcveloped
countrics.(Waterlow,Ashworth and Grifliths 1980). Gopalan (1958) showed
26% increase in volume of breast milk secreted by poorly nourished Indion
women following a 62% increase in daily protein intake. Bassir (1975)
obisined similar results in Wesiemn Nigeria swhen he used a vegetable-protein
supplement (30g of soya [lour daily).Edozien, Rahim-khan and Waslien (1976)
showed that proicin supplementation: increased milk production and weight
gain in the badby without a change in the protein content of the milk among
some Nigeran women. {owever a study in India, in which inadequatcly
nounshed mothers were fed with milk biscuits, showed a rise in serum albumin
(Rajalakshmi-1971). The adequacy of human milk is not only rcllected by
volume. produced or by the composition, but also by assessment of physical
growlh, and good health (Jelliffe and Jellilfe 1979). Anthropometnc
asscssment is o relisble mecans of detennining the adequacy of nutrition
However, difficulttes in inferpreting growth curves in relation (o the

prevalence, selection of reference standards thought to be the most appropriaie
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for the particular group, and the significance of infections including drarthoea
may liniit the use of anthropomeltry. This is more common with the babies of
poorly nourished mothers in poor, cconomically developing countrics.
Conscquently, this study was designed in a longitudinal manner to monitor the

growth of infants of marginally malnourished mothers instead of severely

manlnourished mothers.

Prolonged lactational amenoirhea is @ common phenomenon in (he
poor, less developed nations of the world (Lunn and Preatice, 1983).In the
absence of adequale sex education, tactational Amenorrhea provides the only
restiction on the number of children most women i1n these countmes have.
Conscquently, a clear undersianding of the'mechanism involved in contolling
anovulation dwing this period is essential in order 10 exploit the phenomenon
as a natural method of conuaception. There is, however, a conttovessial view
on Lhe role of undemutnition: The negative etlect of matanal malnugrition on a
woman's reproductive’capacily is undeiscored by the fact that menstrusl cycles
in non.lactating women cecased at Umes of famine and in anorexia
nervosa {Smith 1947 )in oddition. prolonged postpwtum amenorrhoea was
confined almosy cxclusively to the poorest pans of the world (Crisp and
Stonehill 1971). In addition, menstual cycles in non-lactating women are
interrupted duning famine and in anorexio nervoss (Smith 1947). Although

there s evidence of direct correlauon hemee&ggk%,gghmgaion and fertility,
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it has been difficult to demonstrate a similasr reduction in fertility in tesponse to

mild to moderate malnutrition.

Supplementation of dietaty intake of lactating mothers may nhibit
ovulation (Lunp, Prenticc and Austin 1980, Delvoye. Delogne-Desnocck and
Robyn 1976). Howcver, the relationship between reduction in fertility, patiem
of infant suckling and matemal nuniitional indices is not well defined (Heanart,
llofvander, Vis and Robyn 1985). Increased infant suckling ‘may inhibit
ovulation by increasing prolactin concentration (Gross Eastman, Bowen and
McEldult, 1979). An increased level of prolactin initiales a ocgative feed back
inhibition of hormones involvcd in ovulation thiough the GnRIl pulse
generator (Mcncilly, Tay and Glassier 1994b). Alihough the 1ole of prolacun in
the regulation of ovanan funiction is well docunented, the exact mecbagism by
which prolactin aficcts the dumation of postpartum amcnorrhen is not known
(Mcneilly 199.(a), Lunn 1994). Suckling induced prolactn concentrations
aficct retum of menstfuation, ovulation and growth of suckling infants. A
suckling frequency of morc than live minutes per day and more than ten
minutes per fecd was shown (0 maintain complete suppression of ovarian
activity (Lunn Prentice, Austin and Whitchead 1984), The thresbold required,
howevcr, to suppress ovanan aclivity appears (o ditfer between populations

(Gray,Campell, Apelo, Eskam.2acus,Ramos.Geluet and L abbok 1990, Kcaned).

1990)' Ihese population / cthnic vanations underscore be need (o evaluate the
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" rclationship between nutritional status and lactational amenorrhoes among the

indigenous population. It is plausible that other fectors may modulate ovasian
function in addition to prolactin. (1w 1994)

The efTect of dietary supplementation in undemounshed women on the
duration of postpatium amenorrhea is not clearly defined- Reduction in_the
duration of lactational amenorthea and inter pregnancy interval varies with
conlenis of supplcmeniation (protetn and enesgy or energy alone) and amount
of supplemcnt {Delgado 1978). While Delgado (1978) werc repotting changes
as a result of dietaiy supplementsiion, Adair, Politt-and Mucler. (1984) who
supplemented the diet of marginally undemounshéd lactating women over a

penod of four months found no signilicant difference in mulk yield, maternal

weight or skinfold thickness.

Studics on the relauonship between Nutnuon, Lactation petfoanasce
and postpartum amenarthea are few in Nigena These studics focussed on
limited aspects of the ‘relavonship. Bassir (1975) studied the nutritional aspec!
of breastmilk “of Nigerian women, Edozien (1976) studied the cffect of
delicieney of protein on the breastmilk Quanuty aad Omololu(1976) studicd the
significance of breastfecding in Nigeria. Igbedioh (1994) investigaied the
inlluence of mother's occupation and edtication on breastfeeding and weaning

in Makundi Nigeria
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AIMS AND OBJECTIVES

The study described in this thesis was eonducted to investigate other aspects of
the effect of food supplementation on
i. Maternal and child nutniional status
|. Breastfeeding pattems (frequency of suckling, duration of suckling and
introduction of supplemeniaty feeds)
. Basal and suckling induced prolactin coocenuations in relation to
lactational amenorrhoca

|. Durution of jactational Infertility in marginally malnownshed women.
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CHAPTER ONE

LITERATURE REVIEW
I.1.1 Matcrnal Nutrition, Lactation and Infaot Health.

Matemal nutrition, laciation and infant health are related factors.
During lactation a mother requires additional food to meet the nutritional needs
of the growing child and herself. In the less developed counties, bicasl
feeding markedly reduces child malnutition and infection, enhancing survival
during the early monihs of life (Jelliffc and Jellife 71971). However, the
presence of maternal malnutrition dunng the'lactaion penod may scverely

reduce milk production and adversely affect the nfant’s nutiition and

deveiopment (Hamilton 1984). (In oddition, the moiber's nuuition may

detenoratc futther. Breast feeding.could lead to excessive matarnal weight loss
postpartum if the woman-cannot balance the encigy requirements of lactation
and her other roles are not complimented with additional nuuitional intake,
decreased energy expenditure or metabolic changes (Ebratuhim, 1976). lnf'ahl
birth ‘weight and maictmal nutnitional stones posipattum are dependent on the
mothers' fat or lean tissue reserves at term (Kravosee 1990). Well nourished
womcn are able to cope with the incieased nutnitional demands with fat stores
laid down duning PteGriancy as well as increased calone consumption or

decreased energy expenditwe dunag laclation. (Kravosec 1990). Lactalion is

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



not directly influenced by dietary deprivation although lactation performance
based on quantity of milk produced and duration of lactatton may be subj.ecl o
dictary. influences (WHO 1982). Bchaviowal pattemns of maternal -infant
interactions J.e., the fieQuency, duration and intensity of suckling influenced
lactational performance more than dietary influences. (WHO [981)
Paradoxtcally these patterns may: be an indirect product of matermal or infant
nutritional  staris.  For example, (fatigue due 10 anaemiz ‘moy limit
responsiveness of mother (o infant expression of need, or vigour of suckling
moy bec muted due to low birth weight or protein encrgy undamuniition (WHO
1982).

In devcloping countries most mothers including those who gain little
weight dunng pregnancy and have Iss than adequate calories posimatably:
secrete sulficeent milk to_suppoit the nconate. The linutations imposed by

matemal nutitional. status-occur in the post natal period but in most instances

not before at leas!'3 -4 months (Whitchead, Paul, Black, and Wiles 1981).

Collaborauve studies in two developed countries (Scotland and The
Nethertands) and three developing countries (Thailand, The Gambia, and The
Philippincs) support the theory that weight gain during pregnancy alfects the
weight of babics produced and tbe Iactation perfontance of the mother The

countnies tn which the women gained the lcast wright and fat were the same
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ones where women produced the babies with the lowest adjusted birth weight
(Thailand, The Philippines, and especially The Gambia). Several issucs were

rased by thesc observations. For example, there is a need to define the

1. EfNect of matemal nutrition on [actation,

1. Eflectof lactation on infant survival,

I. ENect of maternal nutrition and lactation on fernlity.

1.1.2 Effect OfF Mutcrnal Nuirition oa Initiation and Doration of
L.actation

There is evidence suggesung that, loctatioo s not significantly
influenccd by matemal nutritionsal status except under condiioas of extreme
food shortage. Chronically undemounisbed women in the developing world are
able 10 nitiote loctoion jusi'as well as, if not more successfully than weli
nourished women 4n. afftuent industnalised natoas (Rajaloksbmi 1971)
Lacwuon is almost uruversal \n many poor rural societics with less than 5% of

womcen being unable to lactaie (WHO1981). The association betweoen failure to

lociate and poor maternal nutntion is not conclusive,

Detetmining the relation between mateinal nutzition and the dutation of
breast fceding 15 complicated . by the fact that the length of time a mother
chooses o bieast feed bher wnfant depeads oa a vanety of extenal factoes tn

aldition 1o nuiniion- These (actors include frequency, inteasity, dwslion of
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. nipple stimulation thai (nfluence the let down reflex. Consequently, prolonged

laciation has been recorded among women who by usual indirect measures of

nuititional siatus should be most malnounished. For example undemounshed
I’thiopian women receiving 1300 keal of enargy daily were able to provide
adequatc breast-feeding for their infants (WHO 1985).

1.1.3 FEffect of Maternal Dictary Intake and Nutritional Seatus On

Breast Milk Composition

There is a wide variatioo in the influecnce of maternal-outribonal status
and dictary intake on the somposition of berzast qmulk ' Some studics have
demonsirated that the energy, prolein, fat and(lactose contents of bveast milk
are subject ta limited vanations in the outritional status or dictary intake of the
mother. The cnaigy content of breast ‘milk produced by Gambian women
cousuming 1700Kcal/day was, 72Kcal /100ml. This is very similar (o the
cnergy content of 69hcal/l00ml found in the milk of Bnush women
{ Whiichea) 1982). Funhermore, when the lactating motheis 1o the Gambia had

an intakc o\l 100 - 1200 Kcal'day the encryy vahse of their milk decreascd by
only 10% (Whiichead 1982.).

Studics conducied emongst adequately counahnd Gambdian womem,
economically adveniaged and disadvaniaged Ethiopian women, and S vedes

showed simular arxerranm of pruicin in breass oulk despite clear
dillerences in the Jictary inlake and putnlional starus of thewe whvnem
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| (Lonnerdal, forsum and Hamnbreus 1976). A Hlower concentration of protein
']! was however observed in the milk of malnourished mothers (Hanafy, Moisey,
Seddick and Habit 1972). Effect of high protetn (20% of iotal energy intake)
and low protein (8% of total energy intake ) diets on the quantity of breast milk
determined in Swedish women showed that high-protein diet was associated
with o higher concentiation of torzl nitrogen, oue prolein, and non-protein

nitiogen in the breast milk. No differeace was obsenved in the coocentraons

of lactofemin, lactalbumin, or serum albumin. The “piotein and laclose

concentrations in breast milk of Nigerian women howcever remained unchanged
after dictary supplementation with protein (Edozien 1976). These evidences

underscore the existence of racial dillaaco in the effect of dict oo protein

conscntiation of breast mylk

Results froro studics conducted i African women show that fist content

of breast milk is subject lo limited dietary coatrol. Bicast milk produced by

Caucasian British women who oblain ebout 40%s of their dictwy food encrpy

from [ats, contain similar amounts of fat as Gambuan women who obtata 10%
o¢ less of their dictary food encrgy from ( (Whilehcad er of 1981). The

relative anounl of breastauih fasty acids in both groups of women is however

nflucaced by the diet (Jlambrecus and Sjobin 1978; lasull(19359).
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The mother's diet and nutritional staizs modulate the concentrasion of
waler-soluble vilamins in breast milk. The concentration of nboflavin, vitamin
C. thiamine, folic acid, vitamin B6 and pantothenic acid in breast milk is
closely correlated with the mother’s dietary intzke, and the conecntrations of
these vitanins in her plasma (Whitchead e o/ 1981, Bates, Bates;- and
Whithworth 1982, Prentice 1980). A low intake of water - soluble vitamin

resulls 1n a decreased concenhiation of water soluble vitaminzs in breast milk

(Belavady, Gopalan and Ramaknshaao 1959, Oecodhir 1960). It has been
demonsirated that supplementing the molher’s diet with vitamins, particularly
water-soluble vitamins, increases the vitamin concentraoon in breast milk

(Belavady and Gopalan 1960, Karmarkar Rajalakshini and Ramaknshnan1963,

Kon anul Mowson 1950.).

Ibe concentauon.of fat-soluble vitamins in breast mulk is also aflected
by matemal nutntional status. A significantly lower concentration of vitamin
A and B-cai0tcne was found in (he brean milk of economically dissdvantaged
Cihiopianmothers compared with breast milk of” well nourishedt mothery of the
same race (lLoancrdal. Farum end Hambreus 1976), Eortification of sugas
with vitamin A resulicd  an UTted Concentration of vitamin A m breast

mulk 1n Gualeamal;an wamen (AToysve 1979)

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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Dictary intakc however does not influence the minetal and Irace

elements concentrations in breast mulk. It has been demonstrated that similarly.

potassium concentrations in breast milk are \ndependent of dietary inlake
(lycngar!982). There are no signilicani differences in the sodium or potassium
conccntrations of bicast milk obtained from women on a low sail diet and
those on noimal diet (Delilippi 1981). Supplementation of mazemal diet with

ion and manganese does not increase the iron or magancse, conlent of by

milk (Underwood 1977).

1.1.4 Influcace Of Maternal Nutritioasl Status and Diet Oa Beenst Milk
Quantin.
The relatonshp between breae milk output and the matemal

nutritional status is/complicated by the influence of psychological and
suctological facfors:, For example, fear of weight loss or wiong pexception of
nutntional \siatus may b the let « down refllex. (Jellitle ¢ of 1979) The
maother's ability to acquire food and what 13 coandered (o be the desirmbie body
weight for a woinan 1 ber particular society also influcoce milk output (WHO
1985) Matemal nutnton may' thus influence breast milk volume evther darecily
or indirectly (WHO 1985). Soadiem of the cflect of matomal dict
Appicmentatica s i alfects brag milk production have ywlded conflicung

m"s mw w ‘m AFRICAN DIGITAL%?TH%Y IMCTor u d“ m or
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complementing it, and the length of dietary supplementation may be too short

| (WHO 1985)

|

Supplements of 300 Kcal / day given from the 45* day of gestation
until weaning increased milk volume and resulted in a measurable positive
impact on child growth, however, the breast milk became diluted (Chavez and
Martincz 1980), Similarly, postpartum piolcin supplementation of 20 - 50g of
protein per day in Nigerian women produced inae=ses in infant intake and
matemal sccrelion capacity (Edozien 1976) The mothers-seaceled more milk
thon the infants coasumed before dict supplémenamtion and efter
commencement of diet supplementation. the” babies milk consumption
increased. The babies showed a significant impeoverpent in growth (height and
weight) compared with the babics in 8 control group of mothers without dietary
supplementation. The reasonfor this post supplamentation inarease in milk

production is however ot clearly delined.

A Sudy conducted in the Gambia produced differont results, Nwsing
mothers dicts’supplemented with over 700 Kcal / day for 12 months (The mean
malemal inake was 229! Kcal / day) showed an inittal ynpeovement n
masemal bady weight and subculancous fat stores. |{owever theye was oo
increase in the intake of breast mitk by the infany (Prentice 1981), This 15 not

cooasicn with increases shown m breaq milk yield with dici szpplareriaion
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of the nursing mother (Bclavady Acbix and Whitchead 1980, Gopalan 1958).
While well-noutished motheis werce able to secrete significantly more milk
than infants were able to ingest, this was not the case for malnourished mothers
(Khinn Maung Naing 1980). Others have also found tl:at malnourished women
produced 22% less milk thon the well noutished ones. There was no conrclation
between the matemal weight / height ratio or skinfold thickness and the

quantity of breast milk, except for severcly malnourished \vomen (! lonafy er af

1972, Bailey1965).

Several invesligators have reported that ‘the average daily intake of
breast milk by infants in developed countries is in the mnge of 600-800 mi /
day rather than 850 ml! / day (Whiichcad[982). in the United States of
America, the mean expresse¢d-breast milk volumes in mothers of premature

babies dunng the litst(couple of weeks postpartum ranged between 1098 and

1673 ml/ day (\WHO1985).

[.1.5 Maternsl Nutrition and “Luctationnl Infertility™

Lactational tnfertility is a peniod of laclation when the menstrual cycle
ts suspended- I is one of the natural factors controlling conceplion intcrals
(Lunn et al. (1983): It may be a control systcm for the number of children bom

by many women thioughout the developing world.  Although severe
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malnutrition undoubtedly does reduce fertility, thete is no conclusive evidence
of a similar eilect of mild 10 moderate malnutzition. it has been proposed that
the lack of suckling induced inhibition of fertile cycles in the industnalised

nations of the westis due to the good nutritional status of the women (Frisch

1988).

Duration of lactational infertility was compared with maternal weight,
wealth and communites, these indices were found 10 be tnverscly correlated
with duration of lactational amenorhea (Chowdhury 1978, Bongaatt and
Dclgado 1979, Prema Naidu, Neelakumari and Ramalakshimi 1981, Hufiman,
Chowdhuwy, Akina, Charkrubortyd and. Simpson 1980). These studies wene
however criticised becuusc the indices, used (weight, wealth and communities)

10 assess maicrnal nutntion were not the accepted nutritional indices.

Much of thel_evidencc from developing countries suggests 1hat
supplementation” of the diet of undemounshed breast feeding women dunng
pregnancy.or Jactatton causcd a more rapid retumn of fentility (Lunn es of 1980,
1981). Thesc lindings have been relatcd o changes in basal prolactin levels.
llowever they have not been correlated wath chonges that might Ihnvc occured
in infant suckling behaviour and matemal breast feeding potteen A

tclnlionship between these factors and the length of lactational ainenorrhocea

has been documented {Mcneilly 1984). A suckling frequency of more than five
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ttmes per day and more than ten minutes per feed was found to maintain a

complete suppression of ovanan activity (Lunn ¢ af 1980).

Betier nourished women experience a shoster period of lactational

infertility than their poorer counterparts even when they were fully breast
feeding. Well nourished women resume ovulatory menstrual cycles withio 3
months posi-patum, while poorly nounishcd women in developing countries

usually do not resume ovulatory menstrual cycles for-a year or more

postipartum (Frisch 1988)

Lactational hypciprolactinaemia and the retum of inenstruation dunng
lactation were not directly related to the nutritional status of the mother. Serum
proloctin lcvels of urban lactating women with good nutritional stalus were

signthcantly higher compared ‘with rural women in Zaire (Hennait and Vis

1980). A “CRITICAL. BODY COMPOSITION HYPOTHESIS™ OF

OVULATION has_ been proposed (o cxplain the relationship. This hypothcesis
assumes that a minimum threshold of wezight for height exists below which
ovulation cannot occur (Frisch 1985). High body fol (mass) and high weight

arc associated with short perniods of lactational amenorrhea (Prema ef af 1981)

Resulis fiom studies on the ellect of food supplementanion to

undemourished women on the duration of lactational amcnorthea are

conflicting. A reduction in the duration of lactauonnl amenorhea and intcr
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pregnancy interval (1 to 2 months maximum) was demonstrated when the diets
of undemourished women was supplcmented (Delgado 1958). It has however
been demonstiated that the cflect varies depending on whether the
supplementation contained both protein and energy or encrgy alone and wth

the amount of supplement (Chavez and Maitinez (1973). A reduction ©f six

months was demonsiraled in the tnler pregnancy’ interval when a group of
Mexican women reccived dict supplementation duning both pregnancy and
lactation (Chavez and Martinez 1973). In both studies;-it was difficuit to

cvaluate wheiher the effect was solely a result ofimproved matemal nutnition

since the infants were receiving some of the supplement.

Lunn has conducted cxtensive ‘studics on the clfect of mntemal
malnutnition and laciational infettiltty (Luan e/ af 1980, 1983a). In those
studies, a supplement of approximately 720Kcal / day was provided to
pregnant and lactating{women, and no extra supplements were given to the
weaning infanis:-Supplementaiton cspecially il received duning pregnancy in
oddition 10, the postpattum period resulted in a reduction of 21 weeks In the
return of festility- The resumption of ovarion activity was monitored by plasma
concentration of prolacun, ocsttadiol and progesterone concentrations, but the
resumption of menstiuaiion was not documented, The reliability of use of
plasma prolactin values as a direct indication of the 1ctwmn of fertility. is not

well established- Although an improvement in matemai dict appeared (0 result
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in only a small reduction in suckling frequency, no estimates of total daily
suckling duration, night time suckling duration or frequency were made.
Suckling activity is closely rcflected by changes in serum prolactin
concentrations (Mcncilly 1980). Consequently changes tn setum prolactin may

well reflect changes in suckling activity (Mcneilly 1980).

Most of these supplementation studics are suggesting. that dictary
supplementation affecis thc duation of lactational infertility by aliering the
quality and quantity of milk availablc to the infant‘and thereby act via changes
in suckling. As has been mentioned carlier'evidence for alterations in milk
yicld or conslituents because of dietary' supplementation is conflicting.
Expcrimcnis conducted in non pnimate mammais on a poor plane of matemal
nutntton showed 8 marked increase in suckling frequency antong the calves of
ted deer compared with'that ofcalvies of well fed hinds. (Louden, Mcneilly and
Milnc £983). Morc-frequent suckling was 8 strategy forced on the calves
becsuse the.rutc of milk sccrction was halved as a3 result of poor nutrition.

Plasma prolactin levels were much higher among the poorly fed hinds.

lligher suckling frcquency (Delgalo 1958) aod longer suckling
duration (Huffman e/ a/ 1980) hav'c been obsceved in poorly nounshed children
comparcy with beticr nowished infants in studies conducted in humans In a

more recent study of Australias women breast-(eeding for an extcnded penod,
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thcre was no cotrelation between maternal nuteitional status and the duration of
amenorthea. Neither the time of lirst supplement introduction to tbe baby nor
the amount of supplement given was an accurate predictor of the retum of

ovulation or menstruation (Patticia. James, Marilyn and Roger 1991).

Although there was a correlation between laclauonal amenorrhe€a and

matemal triceps skinfold thickness three months postipasum, the correlalion
was not significant and in the overall view it is the infant not maternal

supplcmentation that influences length of postpartum amenoithoca (Kuek and

Rasmassen 199]). Two possible mechanisms explayung the relationship

between maternal nutnitional status ands length of postpartum amenoithoea
have been suggested (Kurck er a/ 1993). The Arst possible mechanism is that
women with poor nutritional-siotus may cxperience grester inhibition of the

ovulatoty hoimones from-the same amount of suckling as do women with good

nuiniional status and thus expericnce longer amecnormrhoca. The second

passible mechanism is that children of mothers with poor maternal nutntonal
status, suckJe more to gel an adequalc anount of breast milk (Luan er af 1984.
Loudon e¢r ol 198)). The Increased suckling increases inhibition of the
ovulatory hormones, and lengthens amenorthoea, This probably occutred
becouse the children with higher weight gain consumed more breast nulh,

suckle more and provide greater inhibition (o theit mother's ovulaiony,
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hormones, whether or nol the infants of mainousished mothers suckled more

for equal weight gain could not be explained from the data (Kurck er af 1993).

Although malemal cnergy intake from supplement was not assooated
with length of amenorrhoca, better maternal nutritional status was associsied
with a3 small reduction in length of amenorrhoca (Kurck es a/.1993). The
diffcrence was so small that, even if a woman expaienced a large
impsovemenl! in her nuttitional status, she would ool ‘have tme o bear an

additional child dunng her reproductive years. Thus, the desirable oulcomes

from maternal supplementation. such as ina=ased birth weight and immoved

health and nutntional status of women,” are mot outweighed by a small

undesirable reduction in postpaiium: lactanonal infecundability (Kurck ¢ a/

1991).

Therc are flaws in most of the danmograptue studies which form Lhe

basis for this conclusion on the rclationship between nutrition and lactational

amenorthoca {Popkin,Gurkey, Akin, Adair, and Udry 1993). These flaws

incinde
Poor measurement of the desired indices of nutritional status,
Use of nadequate (cross-sectionsl) melbhads 10 analyse a dynamic

relationship.
f.ack of ume-varying dats oa nuintional status for adequalc sampic

of women
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[ack of attention to key confounding factors such as infant-feeding

pattems or mother’s dict and activily pattens
Failure to occount for the staustical problems of unobserved

hetetogencity and endogencity of nutritional vanables.

Popkin es al (1993) demonstrated that poor autrilional status has a
signilicant cffect on the duration of postpartum amenoirtioes in contrast (o
results from other studies suggesting that nutntion docs not matrer. Resuls of
this study show tha1 sumition plays an important role 1o within-population

variation in fettility (Popkin ¢t al 1993)-1he effect of Body Mass ladex (BM})

on Postpartum amcnorrhoes bowéver, manifest only at extreruely low BMI.

Thus suggesting that it is chronic malnutntion that allects postpartum
amenorrhoea and not borderline malnutntion (Menken 1981)

The cllects of dictary fat on the retum of postpartum amenorrhoes are
sinking (Popkin et al 1993). There 18 clear cvidence ofan eilect of vanations
in fat intake on birth spacing. Lower fat intake has also been demoastraied to
be associated both with a longer menstrual cycle and with looger menses
(Jones, Judd, Taylar, Campbell and Nair 1987).

Participants of the 9* Nestle Nutriion workshop oo “Matamal
Nutntton and Lactational inferuility™ were able to dedice the following as
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being the possible associations between malnutiition and prolonged posi

partum amenorrhoea.

The association is only because poor motheis in developing countries

breast feed longer than well-to-do mothers. These poor mothers tend to

be malnourished.

Malnourishcd women undettake activities that change the-nature of

1o

their breasl {eceding, and these arc dunng the harvest season. For
instance, they may work in the lields more dunng the day and suckle
the child more at night. Night suckling may haveé a gieater anovulatory

efTect than suckling during Lthe day.

3. Malnourished mothers give inadequate supplementary food to theur
infanis at a time when supplementaty ‘food is necessary 10 meet the

older infants nunitional requircments. The infants coascquently suckle
more cncrgcucally at a time when oormmally they should be less
dependent on breast milk,

4. Matemal malnutition results in lower milk pioduction, so that the
babies suckle‘for longer peniods to obtain adequate quantity of milk.

This increased mipple stimulation prolongs postpaniwn amenornihoca.

5. Matemal malnumuon directly postpones ovulation even though

suckiing is tlhe same. For instance the sensitivity of the suppiessive
eflect of suckling on the Gonadotrophin relcasing hormone (GnRH)
pulse gencrator nay be inaeased (Habicht 1986)No evidence exusts to

date, however, for this mechanism,
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1.1.6 Endocrine Control of Lacitational Infertility

During pregnancy, pulsatile release of gonadotiophin rcleasing
honnonc (GnRH) is inhibited. This inhibition results in a reduction in pituitary
content of luteinising honnone (LH) o around 1% of normnal at term (De
Lastra Llados 1977). Plasma concentrations of follicle stimulating hotmone
(FSH) in breast fceding women increase to within nomal carly follicular phase
levels by 4 w0 8 weeks postpartum (Tay, Glassier and Mcneilly 1992). It s this
increase in FSH, which is probebly responsible for theinduction and continued
production of the waves of follicle development obséetved by ulirasound duning
lactaiional amcnorrhoea (Mcneilly er al*1994b). In the absence of adequate

pulsoule LH sumulation these follicles will either remain tnactive, or produce

only small amounts of oestrogen.
Plasma concentrattons of L1 increase from undetcctable levels around

day seven postparium to low' nonnal levels by 3 to 4 weeks postpartum

(Kreomer 1993, Toy e af 1992). Studics on the pulsatile patterns of LH

secrefion over 24hr penods dunng the resumption of ovarian sctivity have
shown that pulsanle release of L!{ can occur by 4 wecks postparmun in breast
feeding women but the frequcocy remains low aad variable (Tay er af 1992) (n
other studies very low amplitude LH pulses were released at a normal

frequency (Nunley Urban and Kitchen 1991). 1lowever ovenall results indicate
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that LI pulses and the consequent pulsatile 1elease of GnRH from the
hypothalamus is not completely inhibited throughout Iactation. Consequently
when [‘S}] stimulates follicle growth 10 occur, pulsatile 1LH release may be
occurring and this would allow the production of ocstradiol from a proportion
of follicles. However, the amountof oestiadiol produced will vary consideiably
since the frequency of LH pulses is very variable. As lactalion progresses and
suckling declines, the frequency of pulsatilc LH secretion increases o near the
frequency occuning in the normal follicular phasc ‘and sustained oestradiol
sccretion will occur (Glassier Mcneilly and Howe [984). Although a noimal
increase in plasma oestradiol may occur duning breastfeeding, the incease may
not tzigger the release of preovuldtory sutge of LH. Normmal luteal phase
function resumes only when suckling has reduced to the point where there is no
longes an inhibition of both the normal patiern of pulsatile L H secretion and
gencrauon of preovulatory LH surge. (McNeilly, 1993). This process has been
confirmed when the replacememt of a normal patern of GnRH release by
pulsatilenfusion pump n fully breasi feeding amenorrheic women at 6 weeks
pastpanum resulled n development of nofmal estogenic follicles as secn by
ulirasounvt (Glassicr, Mcneilly and Baied 1986) However. inadequate luteal
function 1n the rmajonty of these womeu related to a poor preovulatory LH

surge.
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The link between the suckling stimulus activating nerve terminals in the
nipple and the disruption of the pattem of release of GnRH fiom GnRH
ncurones in the hypothalamus remains unknown (McNeilly 1994a). Feed back
cflccts of high plasma concentration of prolacun have been suggested as a
posstble mechanism. The suckling pattcm inhibits ovulation by increasing the
basal levels of citculating prolactin (Delvoye,and Delggne-Desnoeckk 1976,
Gross ¢ al 1979). Suckling of a1 least six or more tunes daily and including
night fceds have been found to inhibit ovulation_(Hennarct er a/ 1980). Onc
study fiom the developed world shows that infentility can be extended among
well nourished women who breastfeed ‘on demand compared to their
countetparts who breast feed on” schedule (Kipley and Kipley 1972). An
increase in prolacun level following an improvement in materasl nutritional
status with subsequent increase in duration of Inctational infertility has been
demonstiated (Lann ¢f af 1984). However, not all siudies comroborate these
findings- (Mcneilly 19940, Tay er al 1993). For example, wheo breast feeding

women-were Ueated with the dopamine antagonist metoclopranmide, there was

a lasge release of prolacun. However theie were no effects on FSH or pulsaiiie
release of LIl Although there 1s no doubt that prolactin is required for milk
production, the potential role for piolactin in causing the infertility associated
with suckling remains very unclear (Mcoeilly 1993a, Tay er al 1993). An

inchemaed release of prolactin tn respoase 10 suckling over & 24-hour penod was
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obsctved in women with ptolonged lactational amenomboes (Diaz Seron Fenre

and Cardenas 1989, 199])). The correlation between duraton of

hypetprolactinaemia and dwation of lactational amenorrhea suggesis a role for

prolaclin, however it is more likely that since the plasma coocentration of

prolactin depends on the frequency and duration of suckling, - the

hypcrprolactinacmia retlects suckling activity and that the true rclationship 1s
betvveen high suckling activity and prolonged lactational amenorthoea (Tay ef
al 1992). Other factors in addition to hyperprolactinaemia aze avoived in the
control of fertility dunng lactation (Mcneilly 1994(a), Hennart er al 1985).
Diaz ¢i al (1991) invesiigated the early difference in the endocnoe profile of
long and short lactational amenotrhoéa in 48 women from the fizst postpanuin
month unul the recovety of ovulauon and 12 a cross sectional study. prolactin
(PRL). luteinising hommione" (LH), follicle stimulanng hormooe (FSH),
ocosradiol, progestérone, coitisol, anl dehydroepiandrostcrone sulphate were
measurcd. In.thal study a smalier PRL Wacvease was detecied in response (0
suckling. n nusing women who ovulaied withic 6 moaths postpartum
compared to those who did not. These renidts suggest some mobable sotsces of
vaiability in the duration of Iactational amenosrboen in theis population, The
greater PRL response 0 suckling associated with longer amenoabes was

suggested 10 be due to higher sensitivity of ihe beeast - hypothalamus. pitwitary.

system or s stanger swckling stmulus in the group. Prolacun 1 the carly
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posipartum period may tansiently increase milk production, but that chronic
hypctprolactinaemia has no eflect on lactetional perfonnance (Barguno Del,

Cruz and Figuras1987), suggesting that prolactin response to suckling may not

be essential for mainienance of milk secreuon. Basal prolacun levels and

ncutogenic reflexes werc suggested to be instrumevial 1o mamtaimning

established lactation (Glassier ¢s a/ 1984). Both basal concentration of

ptolactin response and the magnitude of the prolactin response 0 suckling

decrease with time post partum.(Glassier ef af 1984).

1.1.7 Progesterone

Pcogesteronc is the most important progestin in bumaas. it is synthesized in the

ovary, testus and adrenal fom cicculating cholesiciol. Larpe amounts are also
synthesised and released by the placents duning pregnancy (KaDung and

Trevor 1992) Piogesterone is responsible for the alveolobular development of

thc secretory apparatus tn the breast. [t also causcs tbe maturation and secretoty

changes.n the endometnum that are scen following ovulatioa.

The esumation of progesicrone in plasma is a recent introduction and

studies of progesterone metabolism are genemlly made on the inactive

excretson product, pregnanediol.
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The following steroids which appear in this thesis are namcd accoiding

to the approved system of stcroid nomeciature according to the rules suggested

by the Intemational Union of Pure and Applied Chemists ({UPAC) 1969.

) .1.8Qesropcns:

The principal human ocstrogens ate ocstoadiol, oestone and oestiiol.
Apant from their actions on the sexual organs and activities, the oesuogens are
protein anabolisers.Oesrogeas are excreted :n the unne pnncipally after
conjugalion with glucuronic acid in the liver and in. citrhosis there s increased
exceetion of ficc ocsmogens with duminishad conjugation. The main use of
oesgogens assay is the possible detection of abnormal pregnancy duting the
monitonng of focto-placental function. Low values are found in primay and

sccondry amenorrhoes. in the successful treatment of amenoithoes, geocrally

for infertility, by human chononic gonadotrophin or by clomipbene, there 1s a

risc 10 the unnary oestiogen excieuon and this raust be monitored for the

control'of therupy.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



e T ==

29

CHAPTER 2

SUBJECTS, MATERIALS AND METIIODS

2.1.1 Location of the study:

The study was conducted in Sagamu Local Goverrunent Area, Ogun
State, Nigeria The subjects were drawn from lactaung women attending the
post natul clinics of the Ogun State University Teaching Hospital, Private

Clinics and Primary Health Centres in the Local Government Arca.

2.1.2  Lthical approval
Eihico! consent was objained from the Ogun” State University Ethicai
Commiiltce. Ellucal approval for theistudy was obtained prnor o

commencement of the study.

2.1.3 Criterm for subject sclection.
Subjccts were selecled for the studics based on the following criteria,

] The body mass index (UAMI) pveight 1 heighi2) wwhich has been approved
by the FAOand'WHO 1986 as an index of nutritional staius was used
1o desermime the mutritional status of the mothers, A cut off point of
185 for men and 20 for women has been repurted in the literature as
the lower cut off points for people with chronic undernusrition
(Waserlow et ol 1989) This is rounded off 1o 20 for both seses These
values can not be extrapoluted to the developing cauntries Based on a
ricent FAO dawa from developing counirles, a cut off potnt of 18.5 was

Jouml 1o be a reasomuble lower limit in both sexes for developing

countries {Waterlow et al 1989)

2 The averuge weight of luctaning women in this environmens was also

determined, this » assfpomidmdefikgodrortienersaf 1hese findings. women
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that have a BMI of 205 awd below . e the wndernourished and

maoderately undernourished were recruited for the study.

In addition to these selection criteria, the mother and the infant also

satssfied 1he following inclusion cnitena before they were enrolled for the study-

2.1.4 luclusion Criterin

infunt:

[ IHealthy at time of entry into the study (no il heafth requinng
hospitalisation i e thniving chuld)

2 singleton

Mother:

] Aged 20-37 years at the time of delivery, (Not a teenager )

2 Pasous 1 ¢ has had between one-and three children prior to the wdex
child, this will ensure that the mother has had expenenee on child
rearing

3 Previously breast-fed at least one child

4 The index child was-born by a vagimal delivery at 35-37 weeks gestanon
or beyond, to ensuce that nothing interferes with the aatural method of
child binth
Wilting and ableto parucipate it the study and abide by the protocol

¢ Accessible for follow up

7 Does 1ot tntend (o use hormonal contraceplives, so that this will not
inter{ere watle the level of hormones to be measured.

2,18 Lxclusion Crilenin

Women were not sdmitted into the study if any of the following critena apply

The motber s suckling another infant at the same lime. as this may
aflect the level of Induced prolactun as a result of sucking

The infani 1s also besnig bicast fed by someone cise.

The intention (0 be invoived in any process that would ental seperation
of mother and baby for more than 8 hours during the study penod
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21.6 Admission I'rocedure '
On admission, mother-wfant pairs were scroened [0 cnsure that they satisfy the

inclusion cntena set out above Suitable and conscnting mothers and their infant

were adnitiled before the seventh day postpartum (day O = day of delivery) but
not during the lirst 72 hours after delivesy. This s to cnable the mother and

child to scttle down

In additron. the following pieces of information-were

recoscded on the admission forms

Dalc of enlry into the study

Personal data of both parents

Date of birth

Etlic group

Lducation

Usual occupation

Manital relationship
Socin-economic Siluatron
Mesiical history

Serous illisess
fHospualisation

Surycey
Gynaccologecal lnstory,uncluding menstrual cycle date, pnior to conception

nf the present child

Contraceptive usc

fPostpartuin pesiod to daic

Obstetric history:

PhySical'data of mother and chulkl

bLasi Jregnancy

Nother's dictary pattemn

[.ast dehvery

In adduion the nutritional status of the subjects were assessed based on
Weight, height/Tength, nvd arm ctrcumference, chest circumference, head
caircunifere nce :
Skinfol! thickness at the biceps and triceps

Hacinoglobin concentrauons

Serum albumin
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M Dietary intake of the mother by weighing and recall methods
The detaiis of the information collecied at admission is shown in (APPENDIX

1)

P're-infonincd consents of the study subjects were obtained befote the

commencemenlof the study.

2. 1.7 Subject Allacation And Description Of Dietary Supplement.

A tolal of 162 lactating subjects were recruited for the studies. Subjecis
wete randomnised into two study groups using a table of random numbers. On
cnrolment. each subject picked a sealed cnvelope conlmaing a Aumber
corresponding to one ol either study group. One study group of 79 mothers did
not receive any dietaty supplements and served-as.control. The second group
of 83 mothers reccived dietary supplements 1y form of biscuits and served as
the supplemented group The biscuit was.developed and produced in Austialia
based on a formulation recommcnded by the Commonwcalth Scientific and
Industnal Reseatch Organisation. The nutrient composition and the percentage
of reccommended diclary intake provided by the biscuits s prescoled in Table
2.1. lisscntially, the biscuit\provides opproximotely 10%s RDA for energy and
15% RDA for protein-for lactaling women. The biscuit has been successfully
used as supplemcentaiy feeding of nuttitionally disadvantaged groups, such as
refugee proups, famine viclims and in undemoutished individuals for more
than g cdecade (Buchanan and Townsend 1969). The biscuil is lactose (ree and
is suttable for use in o population with a high prevalence of laclose intolcrance

such as Nrgenans (Olatunbosun et al 1971).
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Contposition of thic Australla 1[Iph Prolein IKiscult (per 100grams

Toble 2.1
welght)
Encrpy 150kcal Protein 20g Carbohydrate 30g
Fal 20g iron 25mg Calclum|i25mg
loJme 125ug Vitamin A 1000ug Viiamio D12.75mg
Vitamin 12 Jmg Niacin 27.5mg Vitamin C62.5mg
Folale 125mp

* Amoiis Discuits Ltd., Homebtsh. Ausuzlia.

A group of 162 lacialing mothers was studied. On (he day of edmission
to the study, blood satnples (5 ml) were collected for prolactin estimation al
lcast 60-90 inutes afler a suckling episode (betwecen 4.00pm-7.00pm). A
sccond sample was collected 30 rmnuies after the commencement of a new
suckling cpisode. The samples were obtaincd to provide information on the
effect of suckling on prolacun concentration. The blood sampies wee

obtaincd i the evening.on accoum of the cffect of diumal varialion on

prolacitn Levels indhe-blood.
All the, subjects were cducaled on the method of compleling infant-
Each subject was expecied 10 record daily details of

feeding rccord charts
mfant feeding i the nfants daily record charts (APPENDIX 3) and infaats

detmicd record chart (APPENDIEX 4).
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2.2 REVIEW OFMETHODOLOGY

2.2.1 Activily pattern.

Activity patlern of the mothers was evaluated during the first 3 months
of adniussion Evaluation was based on the method described by James and
Scholicld (1990) with a predicted basal energy necd of anr adult woman as

8. 7lncight (kg)} + 829 (FAO/WHOMUNU Repont. 1985)

Activities of the lactating mothers were recorded through out the day

and the time spent on each activity was also_recorded on typical work load
assessment form (Appendix 6). The acuwity paltern was computed using the

following procedurc

1 Calculation of total energy allowance for the different activities

2. Estanation of BMR for body, weight using predicuve equation for an adull
woman ( 8 7\V {kg) + 829).avhere \V 15 the sveight of the woman

3 Lsumation of BMR per hour by dividing value calculated in 2 above by 24

4. Calculation of the ‘encrgy cost of each activily per hour by multiplying the
intciated cnergy index for that activity by the BMR expressed in Keal and

S Mlukplicason of tus total energy cost for each activity by the hours speat
on each activity

6 Summinyg up the dilfesrcnt activily expendilures (o give the tolal daily cnergy
cosi. allowing all the residua day 1ime to have an integrated energy tndex of

i d
An example of thss calculation i3 presented below:

If a woman weighs 50 kg her BMR willbe 8.7 X 50 + 829 =1264 kcal Thisis

equivalent o approximately 53 kcal per hour
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Table 2.2 Activily P"attern of supplemented and Control Mothers

ACIIVITY TIME INTEGRATED TOTAL ENERGY COST
(irs) ENERGY INDEX keal (BAMIRMWrx IEl 5 Time )

In bed 3 ] 424
Occupatioin] activilies 7 3 11[3
lovschioll tasks 5 24 715.5
Other disciclionary | 33 1749
acuviles
Residual 1anic needs 3 1.4 222 6
Totat 24 2650

10ie tosaf encrgy cost 13 2650 Acal. This can olso be expressed as a ratto ta BMR .« Physicol
actity fevel pou dwade this value by the valve of BMR tn | adove. This volue ts equal to

21

2.2.2 Assessincut of Milk Volume.

The test weighing 'method of infanis or test feeding method of
measunng the mfant_breastmilk intake was adapted and used in this work
because of its simplicity (\WHO 1985) Records of infants nwnber and durztion
of mfants fecding ‘episodes dunng the day and méht were recorded by the
motliers on forns referred to as daily infant feeding chast (APPENDIX 3) and
detaled infane feeding chait (APPENDIX 4) Test weighing of infants milk
Intake for S minutes was measured and the total breasimilk inlake for 24 bours
\as computed from this measurement using the infants feeding chart. 1. e
Weight of baby before intake and weight of baby after breast milk jatake. The
only problem here 1s with babies that take {iequent feeds This gives a small

of 0 01kg was used for the measusenents.
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2.3  Fullow- Up Proecdure
All the subjects were visited at least 3 times a week. Dunng each visit the

subjects were intetviewed andd the record charts were examined in order lo

o assess compliance with the dietary supplement tntake

e [Cnsure proper completion of the record chart ‘
sec dctails of infant health and nutritional tntake being recorded on the

charts :
In addwion, carly morning urine sample was collected for pregnenediol -3-

and estrone-3-glucoronides esumaison

All the subjects were also scen at the research clinic al monthly iatesvals,
during these visits blood sainples were obtained and. subsequently analysed to

determine the following haematological and biochemical parametess.

» Haemoglobin concentration

s Serum albumin
e Prolectin concentration

The following anthropoinctric.measurements were obtauned at the monthly
visit to assess the nuintonal status-of the motber and the growth of the baby,

All measurements were recorded on nutntional assessment forms (Appendix 5)

MOTIHER CHILD =
1 Weight ! . Wesgtht -
2 Skinfold 2 Head circumfercnce
3 Mid-arm arenmference 3 Mid-arm circumference
4 length
$ Chest circumference
Information on the breasifecding paiterns, episodes of illnesses, types of

supplements laken, status of nensisual cycle, sexual intercourse were recarded

on follow up forms designed for the project (Appendix 2)
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2.3.1 Nuthropiomcelric Measuremment Of Infants

{he following anthropometric measurements were obtained as described

1 order o asscss growth and health of infants.

Weipht The infants were weighed using a 9-volt battely operated digital

electronic scale. The scale provided readings to the nearest 0-01kg.
Length, The crown (o heal length of all infants was measured using the
Pedo-baby- set which has a lixed plastic end and a movable foot end with a steel

tape mcasure atlached from one end to the other

Head-Circumference The child's head was steadied and the greatest
circurnference was measured by placing the tape round the fore-head just
superior to the supra-orbital ndges and roundthe head (o tbe caxirum

occipital prominence Mceasurements were made (o the ncarest 0. lem.

Chest Circumference Using tape, measurement of the chest arcumference at
the ievel of the mpples in mid inspiration was made. Measurements were made

to the nearest 0 lcm

.\hd—(/pptr Armin G’f“'"j‘f'cncc {|‘f“a(') “'mmcols of N‘tIAC are uM
in the assessment’of nutntional status of children. This was dooe by allowing

the e arm 10 _hang {reely and the arcumference of its mid pounr, halfway

betw een the olecrannn and the actomium measurcd

Growth Kelerence Cumnves.

The nutntiont! 51318 of the \nfanis was computed by using EPI-NUT
module of the Epiinfo (vesion 6) (\World Health Orgamsation/ Centre for
Drsease Control (CDC) 1995) The analyns perforred by the program are based
on growth refesence curves developed by the Nalional Centre For Health
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r Statistiecs (NCFIS) and CDC (Dibley ct al 1987).The following nulritional

indices wwre calculated.
lleight for Age Percentile

LIAP

1IAZ licight for Age Z score

HAM I leight for Age paceat of Median
WAP Weight for Age Percentilo

WAZ Weight for Age Z score

WANM Weight for Age peseent of Medion.
\VHP weight for keight percentite

Wiz Weight for height Z scoce.

WHINS Weight for Height percent of Medean

SKINFOLD TiILICKNESS
The measusernent of fot fold thickness was done uswng reliable

callipers. ‘The measwrement was oblained after the following procedures

I, I he subject bends her arm at the elbow and laying the band across the
stomach (il she 1s nght handed, the left arn was measured and vice

versa) 10 order to lind the midpoint of the amm.

2 Mic shoulder was-palpaled (0 locale the acromial process and the
vlccranon process at the ip of the elbow.

3 A measunpg“iape wias used (0 measure the mid-point of the acromial
nnd the olecranon process, the point markcd with a pen.

th Ve fat fold measurement wis made by [ctting her aim hang loosely. to

tlve-s1dc. and a gmsp of fold of skin and subculancous fat between the
thumd and foce linger slightly above the mid polnt mark of the skin was
pulled sway from the underlying muscle and the callipers was pleced
over the fat fold muirk. The measurement was read 10 the nearsst |.0mm
in two 10 lhree seconds. The mcasurement was read thrice and the

avemge of the rcading was reconled
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Dictary intake
The 24 hour recall and weighing was adapted for this study. The 24

I
hour recall is commonly used in nutrition surveys to obtan estimates of the
typical food intakes. (Whitney 1990) Consequently, the actual food taken in

one of the 3 days was ineasured by slaying in the house of the subjects.

2.3.2 LABORATORY INVESTIGATIONS

2.3.2(a) 1 1emoglobin Estimation
The cyanmthacmoglobin method was used to delerinine hemoglobin

conccnlration, The method is based on the coaversion 'of hemoglobin to stable
cyan-methaemoglobin by potassium [erricyanide” in diabkias solution.
Drabkins reogent contains lgm of sodium/bicarbonate. (NaliCoy) 200mg
polassium femicyamde (K;Fc(CN)) and’ SOmg potassium cyanide (KCN)
dissolved in 1000ml deioniscd water,The absorbance of the solution is

mcasured in a photo clectric_coloometer. The protocol used for bemogiobdin

deternunation is as follow,

lllood samplc(20ul) was added to 4ml of diabkins solutioa. The tube
containing the solulion” was covered with a rubber bung and inveited scveral

umes- The oplical density of the solution was determincd using a photoclectiie

colorimcicr, ‘at a wavelength of S$40non. Senal dilutions of cyan-

methaenoglobin solution were used 10 prepare 8 Standasnd curve. Concentration
of hacinoglobin in each sample was determined from the standany cuprve
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2.3.2(h) Scrnm Afbumin Estimation.
Moruhly blood serum samples were collected from cach mother until the

return of the menstrual cycles Aliquots of the blood serum samples were stored
fiozen (- 15°C) until analysed. Each sample was thawed at room temperature

prior {0 analysts. The bromocresol green (BCG) method was used for (he assay

(Daumas, 1971)

The Bromocresol green rcagent was composed of succinale bufler (95
ineo) / 1) (ptl 3.8), Bromocreso! green (0.15 mmol /1), Tween 20 (9 g/ 1),
Aliquot of each sample or standard (0.02 ml) was added 10 BCG reagent (3
mils) in test lubes Absorbance of the resulling solution at 620 nm was

determuned using a8 colonmeter. The concentration of albumin in each sample

\was calculated using Lhis equation

ObDs
——= X concentratton of standard Gsed

ODxd

Where OD, 1s Optical deasity of sample
ODu 13 Optical density of standard

23.2(¢c) Sertin Prolactin Estimalien

Prolactin  csuimation was  performed uzng the World Health

Orgawizition reagent Prograniue protocol for enzyme Immuaoassay. The asgy
: y
was developed for use in routine csumation of prolactin. The assay conusts of

three main stages

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



!

42

hours, excess cnzyme label was removed by magnetic separstion including

ﬂ
,!l Reaction of the anibody bound prolactin with an enzyme oogjugate for 2

| two wash steps.

' An enzyme / substrate reaction to measure the amount of antibody eazyme
conjugatc end hence prolaciin bound. The reaction produces a colour
change (yellow to pink) and in Gne hour. ‘The reaction 1s termmated by the
nddition of a stopping reagen. The absorbance of the reaction nuxture was
detenmined using a Serono spetrophotometer at 492 and 550 nm-

olactin Assay Reagenlts

Magnetic Antibody (coated
Liecad)

Prolactin siandards
(Iyoplulised horse serum)

Lauzyme-labellcd antihody:

Substrate

Assay Buffer(2N
cuncenicate)

Wasli solution (4X
concenlirage)

+  Subsirate tzfTes(2N
cuncculirate)

+  Stop Bulfer(d0 concentrate)

Pronvded as o sxspension diluted with @isoy buffer before use.

Siandard 1 = 0 mitl] pwolocin
siandard 2 = 100 sd WL prolacna
stondard 3 = 220 saJU/L proiccin
standard 4 = 530 «/i2 praolaco
stanxdard 5 = 1110 miUL prolactin
sandard 6 ~ 2800 RILL prolachin
ssavdard 7 =" V00 miUL peolactia

31 imes concentrale iufias

Fhenoiphthalein monophosphate powder (dissolved in substrate
bufler before ws)

U 03m phasphate buffer pl 2 4, containing magnesrum,  soudiwey
and nnc chioride bovine and Maowrine serwm proteiny K a
swrfactant end 0 1% sodium Azide Diluted with 2litres of freshly
prepared disnlled water

Tris Hel buffer plf (7. 4) conigiming \fogrestum and rine chiorides
a rurfactant and 0. |% sodivm azide  This luted
of distilled water be fore wee - T

[nethanolamine Hel buffer. containi

. nE magnesium
chlorides .amd 002% sodium azide Duinied with If =
datilied water befire wse 4

[0 limes the comcentrate of sodium hydrovide and o cheiatimg

igen! in phcing b
beforewse L Diluted with 4 ltres of distilied water
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Assuy Procedure,
I 1001 of standards or samples in duplicate were dispersed into tubes |-

100
2 100}l washed magnetic antibody beads added 0 tubes 1-100 by using a

repeating 100! multidose pipette.

Sy of tube contents.

Tubes 1-14 Standerd tmbesfineluding rero standard)
100! standard axi 100ud washed magretic @itibody

TFubes 15.100 Unknown samples incinding wvo sets of QC samples, one at the
begimnung and onw at the end of the assay'
100 s sumple and 100pd washed magretic aniibody.

Tube 101 Substrate blank nol used unnl colour development stage and contoins
only subsirate solunon and stop-buffer.
Farst incubation.(inmnnno-estraction of profactin)
I 'ubes 1-100 were vortex niixed, for feve minutes.
2 The tubes were covered wilth scalon plasuc film and Uensferred 10 a
water bath al 37°C" (30 nunutes)

Farst wash step.

l The assay fubes were removed trom the water bath

2 500juh-af wash bufler wat added to tubes 1-100 and vortex mix gently
for-$ seconds

| The tubes were allowed to stand on & magnetic scpasator for S minuies.

4 Supernatant  liquid was decanted from el tubes by nverting the
sepasgtor first and then on an adsorbent paper 10 drain, and remove

remaining dropicts in tubes by gently tapping the tubes in the scpasator
on the filter haper

5 Sepacator was restored to an upnight postion.
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6. 3004 of diluted labelled antibody solution was added to all the (ubes

secoud incubation (reaction with labelled antibody)

l Ail the tubes ( 1-100) were vortex mrxed.

? The tubes were covered and transferred to a water bath at 37 °C (two

hours)

Sccond wash step (double wash)
! Tubes were removed [fom the water bath

2 50041 of wash buffer was added to tubes 1-100 and vortexed for

Sscconds
3 The tubes ware Icfl in a 1nagnetic separator for five minutes .
) The supcrnatant kquid was removed.-fiom all the tubes by inverting the

separator. This was then inverted over’an absorbent paper to dian, and
remove rematiung droplets in-the tubes by gentiy tapping the tubes in
the scparator on the paper

5 The scparator was relumed lo an upright position

6 Steps 2-5 werelrepeated

Coluwr Development i
| 500|l.0of subsuaic solution was added 10 all tubes including the

substrale blank (1-101)

2 Fubes 1-101 were vortexed

3 The tubes were covered and incubated for | hour at (37) 10 a waler
bath

. The tubes were removed from the water bath

5 iml of stop buffer was added (0 all wbes (1-101) in 1he same sequence

that the substrate buller was added

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



&5

6 The tubes were let on a magnctic separator for ai least {0 punutes to

allow the scdiment to settlie down o give a clear solution.

Colour measurcment.
The optical density of all tubes was measured within 24 hours of

completion of the assay using a serono serozyme photometer Result was

analysed using the \VHO innmunoassay Data Processing Program

TYPICAL PROLACTIN ENZYME IMAMUNOASSAY  STANDARD
CURVE

Tlic graph below shows a prolactin enzyme immuno assay calibration
curve of optical density 550nm versus prolacun concentration. This is used for
the intcrpolstion of niost test sample resuits Measured optical deasity values
greatet than 2 for standards or santples were) incorrect and were not used to
calculate results Samples with optical density 550nm values greater than 2
were re-measured at 492nm (or calculation of results from a calibration curve of

optical density 492nm versus prolacitn coneentration (also shown in graph)

-
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Typical I'rolactin Enzyme Jinmunoassay Standard Curve.

Fig 2.2
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2.3.3  Urinuey Estintations

Aliquots (5ml) of carly morning usine sample |
menstruation and stored frozen until

were collected from the

mothers once a week until the return of

analysed . ¥’rior to slorage thiomersal (0.1%) was addcd as 2 baciteriostat to the

sainples

2.3.3(a) Urinary Pregnancdiol-3-alpha Glucuronide Estimation
Utimary Pregnanediol 3 alpha glucuronide was quantified by enzyme

immunoassay (Ahsan ef af 1993) The assay uses a second antibody :mmobilised

on a magnctic solid phase [or scparation of ree ffom antibody bound hormone.

Assay Rengenls.
Pregnancdiol -3- alpha glucuronide standards, pregnanediol-3 alpba

glucuronidle  antiserum. Peegnanediol 3-alpha ‘glucuronide enzyme label,

Alagnetic second antibody, Quality controls for assay, substrule reagent.

100m! concentrate( conlains QO JAf Tris7icl buffer @M 7 4).comtasning
magnessium sodivm and 2ine chloridex bovine serum praleinz, a swioctant and
@ 19 sodium Azule. Diluted with 400md of freshiy pre pared distitled water.

e Wash Luffer  100m! concerrpte cuntaining Magnesium and :unc chiondes .a sxtfoctant and
0,1%¢ sodium aeide, Dilwted with 900md of freshly propaored distilled woter
defore use

Assay bulTer

«  Substrate 100n! concentrate of o diethanolavunelic! buffer @H 9.6) coniaining
LufTer \lagnestum ond ninc chlorides and 0.258 sodium ande. Dilulad with 400m! of
distibied water defore wse

Slapdnilfer  30m/ concenmrare of Sodium Aydraxide and a chelaiing agent in giycine duffer,
{pll 10.4) Diluied with 450mi of diatilled waler befure use

I'reparation of standard Distilled water (2 mis) was added (0 the

standards and nuxed thoroughly The following concentrations were obuained.

sl andard | i8, lnmol/L,
standard 2 34 SnimolL
slandard 3 71 6amol/L
standard 4 133 énnwol/L
starvlary 5 266 Onmwol/L

standan] 6 525 6nmolL
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Preparation of samnple.

Samples were thawed 2t room temperatuse and diluted Iim 100 with
distilled water  Aliquot (25;J) of each urine sample was added to 2475ul of
assay bufler and vortexed. Aliquots of the nuxture (500ul) were dispeased into
duplicate assay tubes The assay tubes (100) were arranged as detailed below:

Non shiccific Binding tubes (NSB fubes)

Tubes -2

Tubes J3-4,493-94. 2ero Antigen tubes

{bbes S-20 Standard Tubes

‘Tubes 21-26.95-100 J Internal Quality Control Tabes (IQC)

Tubes 26-92 Diluteil uzine samples

. 500ul of standard, bufYcr or diluted unne sampie in duplicate were

dispersed mto tubes 1-100

2 100ul of anibody (To NSB 1ubes [00ul assay buffer and aot antibody)
and 100ul of enzyme lalicl was added to all the tubes All hibes were

virrtexed

i The antigen.anubody reaction was accomplished in a refngerator
overnight or alieroatively a1 37°C for 2bours

bumunomagietic separation

: Ay Mhe end of tius penod, asssy tbes were removed Grom the
cefisgeralor or waler bath

2 The supernatant was removed from the ™ anttbody and this was
replaced with 10mal of assay bulfes, and the solution was gently mixed to
suspend the particles: The secoad anubody (100yd) was then added to
tubes 1-100 and lefl for one bour at room temperature

Separation amtl wash step
) I ml of wash buller was addex 1o tubes 1-100 and was bricfly vonexed
2 The wubes were stakext on & ragaetic scpanalor for 5. |Ominutes,
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Tlie supcrnatont was removed from all tubes by inverting the seperator-

v _.3,
| The inverted separator was then put on an absorbent paper to remove
and drain remaining droplets in the tubes by geatly tapping the tubes.
4 The separator was put back in an upnght position and steps |4 was
repeated

Colour Developnient

0 Sm! of substratc solution was put into tubes { I-100) and to tube 10!
for use as substrate blank

The tubes were vortexed

The tubes were incubated for thour at 37° The magnelic particles
scttled down at the bottom of the tubes

The tubes were removed lrom the water bath.

ml of stop buffer was added to all the tubes (1-101) tube 10) is blank

The tubes were lefl on a magnetic separator for at least 10 minutes to
sediment all the parucles, produanga“dear solution for colour

rneasuremeni
The opuical densty (OD) of the’supernatant was determined.

Colonr measurement

The OD of the /supertiatant was deterwuned within 24hours of

complction of the assdy.using a serono serozyme photometer 0D, grester

than 2 were unreliablé, OD.y:Was used in quanufying such samples

Calculation of tesulis

Refult® was analysed usung the WHO immunoassay Data Processing

Programn: The rogram plots a dose response curve with the standards The

concentration of the samples wese deternaned fiom the standard curve
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Fig 2.3 Typical Pregnanediol-3- alpha Glucuronitle standard curve
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2.3.3{b) Estimation Of Urinary Estrone-3-Glucnronide.

The assay method used is designed to estimate esttronc-J-glucuron;n;de
m human urine  The assay is an enzyme immunoassay which uses a second
aniibody fmmobilised on a magnetic solid bead for separation of free from
antibody-bound analyte (Ahsan ¢7 a/ 1993). The main appkcation of assays for
cstrone-3-glucuronide in routine clinical practice is in conjunction - with
pregnanediol-3-alpha glucuronide assays for the assessment of ovarian function
The ratio of the two metabolites is used to distinguish between ovulatory and

anovulatory cycles

Reagents

Esironc-3-glucuronide standards Anti-esirone-3-glucuronide
antiscrun

Estronc-3glucuronide enzymc label Qualily conttol pools assay

Substratc reagent (phenolpithalein monophosphate salt
Magnetic second antibody {magnetically linked antibody)

Preparation Of Reagents.

o Assiy Buffer 110w “-concentrate conlains O.IAf TrisHC! duffer @”
ZdlA{agnesuvm Sodium.and anc chiondes, Bovine serum
prottine. a sufaciant, and 0.1% sodum acide Diluted aof time of
uie with 400m) of disnlted waser

* Wash Bulfer The concentroie conilains wmagmesum and inc chiarides o
surfactant and Q. 1%6 sodiwm Gtde. Ditluted with llire of waicr
before use .

*  Substrate Bulfer The concentrate contains  diethanolamine/HCl buffer (pi

V.6).containing magnesyium and zinc chlorides and 0. 79 sodium
azide Diluted with 500ml of water before use.

e Stup Buffer The concentrate contains sodium Hydroxide and o chelating in
glycine buffer (pif 10.4).50ml of this concentrate was diluted with
450m! of distilied water before use.

*  Antiserum 10 mi of away buffer was added to one bottle of lyophilised

antiserum and this way miged thoroughly.

*  Estrouc-I-glucurouide 00wl of this was diluted with
assay uled with 3. 9mi of assay buffer just before the

*  Somples /100 dilution of the sampies were made just before the assay:
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dmt of siifled water was added to the standard and mixed to
give a the following concentration

Standarv! | Q 33nmol/l

stendord 2 0.6inmolsl,

stdard 3 { 20mwmol/L

standanrd ¢ 2.30nmol/L

stendard § 4.62nmoll

siandard 6 8 23nmol/L

«  Stawmlards

Assay Procedure

Thie 100 ossay tubes was arranged as loflows

lubcs 1-2 Nun spccifie binding tubes,

Tubes 3-4, 93-93§ Zero antlgen tubes

Tubes §-2n Stameuedl tibes

Tubws 21-26 95100 3 lutcennl guatity contrul sumples {(1QC samples)
Tubes 26-92 'redlifuled urine samjiles

I 5001 ol standard, bulfer orPrediluted urine sample in duplicate was put

mto tubes [-100

2 |00ul of antibody (To-INSB tube 100ul bufter was added ) and 100ul of
crizyme label was added to all tubes

3 The reaction was)allowed to proceed m the refrigerntor overrught or at
37 for,2"hdurs

Lnmnmomagnetic sepinration,

l Mic\assay tubes wese remioved from the refngerator or water bath
2 100ul second antibody reagent was added to tubes 1-100
3 I'he wbes were lefl fur one hour a1 room temperature

Sl‘l'nmlion and wash step
! 1l of wash buffer was added to tubes 1-100 and vortexed

2 1ic wbes were tef on a magnctic scparator for 5 minutes
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3 Tlie supernatant liquid was removed ffom all the tubes by inverting the
separator. The separator was inveried over an absorbent paper to drain
and remove remaining droplets in tubes by gently rapping the tubes

2| The separalor was put back in an upright position .

5 sicps 1-4 was repested

Colour Developnient.

] 0 5m! of substrate solution was added (o all tubes (100) and tube 101,

All the tubes were vortexed

Tlie tubes were incubated for thour at 37

tml of stop solution was added to all the tubes ( 1-101)

The tubes were left on a magnetic sepasator for-at least 10 cumules to

W L W e

scdiment all the particles

Colour measnrement.
The OD of the supematant was' detowmined within  24howrs of

completion of the asxay, using a’s&ono savzyme pbotometer. 0D,y grester

than 2 were unreliable, ODqe; was used 1n quantifying such samples

Calcuiation of results
Resulty were Janalysed using the WHO unmuaoasss¥ Dita Procesang

Program_ The\progtam plots & dose response curve with tbe standards The
concentration, of the samgles deteraned fro® the standasd curve
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lig 2.4 Typical Estrone -3- Glucuronide standard curve
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2.3.3(c) ASSAY VALIDATION FOR THE HORMONE ASSAYS

The internal quality conirols were included in the assay to

! Detect trends and alicrations in results from contiol sarmple so that

early, effective remedial action can be taken before senocus loss of

precision occurs

Permut valid judgement [0 be made oa the bias of results

2
3 Provide a conuinuous record of the precision of assay results..
4 Provide an objeciive basis for rejection of the\measurements of

individual unknown samples or the entire assay runa, if the precition and

lor accuracy requirements huve not been fisifified.

5 Monutor the performance of pieces of epopment and materals

Maintain an objechive measure ‘oflaborstay performance over Lime
resulting in a body of mformation that may be assessad by independens

observers
Lefinition of terins used in-the internal quality control
Accuracy:  The exact agreamant of a 1en result with the true valve The
devialion of 4 (ési result from the tive value 3 wWaCy aod this 15 what Ig
monitorcd, by Intesnal quahty ¢ootiolIQC) and extamal qualily coatrol

procedurey (EQC)
Assigned value: A value established for a control sample. The value may

be e1tai bt Oy takipg the mean of the result Gom different laboratanes (Thas
n the value used o the WHO EQA scheme that was used for this study ) of by
Nmﬂhemnlmlufmlllmorm’m Asagnod values are used
becawuse 4 u very diflicuk (0 daiormmoe the rebadility of the Yue valie fixr
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steroid hormones or many peptide hormones. The assigned values are some

tunes called target values or consensus values.

Bias: The dewation of the test result from an assigned value, Bias is usually

expressed as a percentage which may be positive or negative

Replicates:  Aliquots from the samec sample .each is processed as. an

inlividual sample

I'recision:  Agreement belween replicatcs measurements. It is a8 measure of
reproducibility of the result, Imprecision is most commonly expressed as within

-fun vasiation, between run variation and dnfit

Within run variation: An index of the-unprecision that occurs within
every single assay run  Sources of imprecision include pipeting errors and
errors on the end- poini signal

[between run variation: An-index of imprcasion thai demonstrates the

variabibity of results Irom orc ass3y run (0 another. In other to be able to assess

the between run vardauion,” the same control samples were assayed in
consecultve assay runs

Osift: Ao index of imprecision thal descnbes the instability of assay

condiions-duing the nssay process. Dnft is ime relaled. It is characlesised by a
clear cut’ difterence betsveen two measurements of a coatrol a sample in one

assay run_ The conirol sample was placed in three positions in a sefies o[ assay

tubes at the beginnrng. nuddic and at the end

I’'reparations of ordinary controt samples

The residyes of individual plasma sainples were stored frozen at _20™
The samples were thawed when the total Volume of the samples amounts 10

500mn! or more. The saniples weie muxed together, filiered and dispensed (0.5-
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I Omf) o vials. The vials were scaled and stored fiozen as the quality control
sainples, These QC samples are classilied according (o the physiological state of

the donor i.¢ non pregnant, non-laclating, or lactating niothers,
In addition to these quality control samples , other control samples with
assigned values were obtained from the WHO Collaborating Centre for Iimmuno

assay, flammersmith IHospitat London,

rocedures for ¢quality control , rcjection andd remedies.

1he within run variation was measured os a within duplicate variation by

assaying the samplcs in duplicates and measusing the dnil 1 the assay.

Varintion within individual unknowa samples

Within run vanation of individual unknown sample is an index of the
precision in measutement of individual samples. A coellicient of variation (CV)
for each sample assayed in_duplicate was calculated and uscd as the basis for
acceptance or rejection.of ‘an assay nin. The percentage cocllicient of varigtion

(CV) was calculated based on tins rclationstup

%CV= 714
"
where d = is the ditference belween tlic 1wo results
M the mean of the duplicates.

I'he CV was bascd on the result of the duplicate and ool on tie primary

data. [fthe CV of a samplc / duplicate exceeds 15%, the mean was copsidered

unrcliablc and the sarnplc was sc assayed
Variation within individunl assay rns

Wie within nun imprecision in individual assay run was asscssed by 1he following

patmnclers
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Number of rejected duplicates, ad the mean of non rejected duplicales
C1V’s . If the percemtage of the rejecicd sample per assay exceecls 209§
und sor the mecan Ci of the non refected samples is higher than 7 96 the

cdeterioranion on preciston is apparemt and the assay is refecledd

The presence of drift uxhicates the instability of assay cowditions during
the assay process. To mondor the dvift three scts of mternal quality
controiIQC) and extcrnal comirol(EQC) samples was_included in
duplicales at three diffcremt points in the assay baich. The difference in
the means of the three seis of duplicales was used asa measure of the
drift wnlin an aysay run. if the mean of the.second or third duplicate
il of the 1QC and EQC samples is larger or smaller by 15%6 than the

tmean of the first duplicate, tivicutes an instability in the assay. The

uirelable assay was consequently disyegarded.

Between run varintion and control charts:

This is the incasure of the reproducibitily of results, In order to be able

to asscss tie bejiveen run varation the same control samples were assayed in

every consccutiveassay n. The batches of controls tn duplicates were done in

each assay .run Each batch of control dilfers in the coacentration of the

analytes, representing the low, medium and ligh concentration patient saniples,

The ceproductbibity of the measureients of cach control sample wa$ inonitored

using the following steps

Mcan values of the measurcments of control samples were

recorded sfler the 9* measuremen and the inedian is found
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This median is used in the consecutive runs. Aller each run the

Step 2:
results arc checked (o deterinine if it falls wathin the range given
by the median (+/- 30% of the median).

Step 3 Aller at least 20 successful non rejected runs, mean and standard

deviation of all results were calculated for each control sample.
These (wo parnmeters werc used (o plot a control chart for each
control sample The calculated standard deviation (SD) 18 used

for the construction of warming ltouts and rejection limits in  the
control charts

The warning and rejection limits i the conseculive runs wefe computed as

follow

WARNING LIMITS = M + 25D
REJECTION LINITS =M +ISD
Where M is the mcan The sane SD was nlso used to cxpress the between run
variation numericelly in the-form of the between run cocflicient of vanation

(CV)
CV (%) = 100 SD/M

BIAS
The-bias in the assay run was also measured during the study. Bias in ag
assay-is measurcd as a difference [Totn the assigned value. Thus

Dias (Ya)= 100 a - A
A

where A 1s the assigned value and a 15 the mecasured value

The bras s cithe; negative or posiive percentage depending on which

value aor A isiafger. A biss chart was plotied with dates of the assay runs on

the x axis and the bias on the y-axus
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Itejection,  The assay was rejected when the bits was more than +/-20%.

2.4 Criteria For Discontinuation

The stedy of individual subjects was discontinued before comipletion if

one or niorc of the foltowiny apply

1 Serious iliness or death of the tmother or Lthe infimt.

2. lliness necessitaling the instiation of prescribed drugs with_continuation
beyond two weeks

3. Non comphance with study protocol
.. Nlother's personal reasons

S Imuation of hormonal contraceptives

Participation in the study terminated at.gny of the following end points,

The occurrence of two episodes of vaginal bleeding which are perceived
to hnve been ionuel mensirbation

2 Picgnancy confirmed by biochemical and clinical examination.
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CHAPTER 3

RESULTS

Basclinc dala collected at admussion show (he following socio-economic

pararneters of the mother at adnusston The age distnbution of miothers at

adnussion s presented in Table 31 . The two groups of mothers who

parucipated m the study were belween the ages of 20-14ycars, Table 3.2 shows

the marital status of the mothers at adnussion. The mothers.in the two groups

were manied and living with therr husbonds, They werc.not single parcnts,
scparatod or widowed mothers

The percentage of mothers who had 6 years of education in both groups
{primary cducation only) was lugh Tlis s"presented i Table 3:3. Such a low
fevel ol cducation is usudly assoctated with poverty, uncmployment and low

hurchasing power. ‘The samc faciors may predis posc to undes nutrition,

TABLE 3.1:  Age Distribution Of T'he Supplemented And Control

Mothers At Admissio'n

* DISTRINUTION

Apcrange (vears)  Control subjects Supplemented Subjects

20-24 33 42
25-29 40 39
30-34 26 19
35.39 ' 0
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CHAPTER 3

RESULTS

Baseline data collected at admission show the following socio-econoniic
paramielers of the mother nl admission The oge distribution of mothers st
adinission 1s presemted m  Table 3:1.The two groups of motliers who
participated in the study weie between the oges of 20-34years. Tsble 3.2 shows
lhe marttal status of the mothers al admission. The mothersdn the lwo groups

were maraced and living with their husbands. They were not single parents,

scparaed or widowed mothers

The percentage of molhers who had 6 years of education in both groups
(primary education only) was high Tlusis presentcd in Table 3:3. Such a low
level of education is usually associated with pnverty, uncmployment and low

purchasing power_ The same faclors may predispose 1o under nutnuion.

TABLE 31:  Age Distribution Of The Supplemented And Control

Mothees At Adnission

% DISTRIBUTION
Supplemetited Subjects

_Age range (vears)  Control subjects

20.24 33 42
25-29 40 39
30.34 26 19
35.39 l g
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TABLE 3.2 Maritu! Statns OF The Snpplemented And Courtrol Mothers

At Admission

% DISTRIBUTION

Coulrol subjects Supplementcd Subjects

Mureed

Counuon Law

Single
Separaicd

Widowed

100 98
0 2
0 0
0 0

0
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TABLE 3 3: Total No Of Yenrs Of Educntion Of The Supplemenited And

Control Mothers

Yenrs of 1-6 7-12 213
Education
%% Distribution % Disiribution % Distiibution
Centrol 8] 17 0
Supplemented 88 1] ]

The othiers who live in Sagamu town were classificd as urban diellers
Rural dwellers lived i othier towns in Remo fond (Ipare-Remo, Isara [Remo,
Odc-lemo, Iperu, Ogese). These are smaller towns surrounding Sagamu. About
90% of the wnothers that were recruited for the study came from Sagamu (Table
3.4} About 80% ofnothers in the-two groups fall in the lower socio-economic
class (I'nble 3 4). Theresvas a'low incidence of bistory of any senous illnesses

in the two groups of motliers studied (Table 3:5)
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TABLE 3.4  The Percentage Distribution Of Secie-Economic

Indexes OF The Supplemnented And Contral Mothers at Admission

% ol women

4% Disribulion of socio-economic class

Supplemented

Contsol

Urban Rural Uppéer Middie Lower
39 ¥ 2 16 82
9% 10 0 21 79
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TABLE 35: Iistory OF Serious lluess/ Breast Or Obstetric/Gynaecology
With  luverted Nipples Of The

surgery/Nlothers
Supplemented And Control Mothers
"% of woinen wieh % of womicn %% of swwomen
serious |lness breast/obsteanc./ with inverted
gyaaasiogy nipples
ST gery
gy Yes | ™o Yes No ) Yes No
Suppleucnicd 0 100 4 96 4 96
Controf 3 97 4 96 3 97

A high percentage of mothers an,the two groups did not hove any

hustory of breast or obstetric / gynaecology surgeiy. (Table 3:5). Less than 5%

of wmothers in both groups had inverted nipples. (Table 3:5)

studied had at lcast one-child before enrolment. (Table 3:6)

All the women

Sunslarly the

mothers in the two groups have between | and 2 living cluldren (Table 3:6)
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Table 3.6 Preevious live Birth  And  living  children Of
Supplemented And Conitrol Mothers at Adinission
No of Children [ 2 3 24 Mean S.D
_Supplcmcnlcd %o 47 33 I8 2 1.76 084 =
Control % 42 32 25 i 185 084
- - Nutuber of living children
No of Children l 2 3 ¢4  Mean SD

Supplemented % 52 14 [2 2 165 09

Control %

41 41 17 ; !.8] 0.77

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

‘The



67 7

The breastfeeding patterns of the mothers are presented in Tables 3.7
Ninely mne percent of mothers in the supplemented group and 100% Of
mothers 1 the control group breastfed their previous chifdien including the last
child (Tablc 3.7)The average durauon of exclusive breastfeeding of the last
child was 3 months tn the two groups (Table 3:7) The mothers in both groups
Lreastfed their children for 10-12 months before weaning (Table 3:7).

TABLE 3.7 Ureastlceding I'nttern OF Children OF The Supjilemented

Aund Coutrol Alothers That Previously Ureastfed

e Distribution of children previously breasifed

No of chiltrean [ 2 3 4 Mean S.D
Sup plementenl 49 3] 16 2 1.71 0.82
Contrul 4| 4] 17 I 1.81 0.77

Duration Of Full Bieastfeediug OF Last Child(Exclusive)

—

3¢ 7-9 9-82 >12 Mean S.D

NMantles 3
Subpleicited 87 13 0 0 1] 141 096
Cuntrol 84 16 0 0 0 .71 132
Duration Of Breastfecchug OF Last Child
‘-_‘_‘—-——_
Monthy 3 0 2.9 10-12 >12 Mecan SD
Supp temented 4 s 15 23 43 1204 543
Cont;ol i 26 15 22 36 1083 491
-—_‘-_-_-_—_-_ =SS
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The niean duration of lactational amenorchoca while breastleeding the

last child was 8 48 months for the supplemented mothers and 7.33months for

the control.(Table 3:8). The alcolol, Tobacco and protein consumption pattern

of the mothers enrolted in the study are present in Tables 3.9, Fish ts the most

oflen consumed protein, while poultry meat is Jeast consumed amongst the

mother cnrolled for the study., During follow up the protein_consumption

pattern was vetilied by means of questionnaie/inteiview. The weekly protein

consutnption patiem during the follow.up are present in tables: 3710 .« 3:)2,

TABLL 3.8:

Duration  Qf lactational Awenorrhea OF The
supplemicnted  And  Confrol  NMothers  While

Breastlceding The Last Chill

e ——
———

Nontls

supplementéd

Conlrot

—

3 3.0 7-9 10-12 >12 Mean S.D
16 N _3_2 - 13 17 22 8 48 6.0l
25 29 13 20 13 733 568
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TABLE 3.9: Alcohiol,Tobacco And [I'rotein  Consumption Of The
Supplentented And Control Lactating Mothers

% Smoking % Drinking
Supplemented 2 7
Control 0 10

e —,—

~ Weehkly Consnmiption O Red Meats Poultry And Fisit

—

Itedt Meat Poultry Fisli
Supplemented 87% 24% 96%e
Coutrol 95%0 29% 96%

—
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TABLE 3.10: Percent Weekly Consumption Of Poultiy Meat Of Tie

Supplementell And Control Mothers

Frequency
Munths 1alparium Supplemented Canlrol

0 t 3 ) 4 S ¢ 1 1 B ) 4 >$

| %08 15 6F WSO 0O %6 100 B8) 1.7 0 3d

2 &9 20 17,0 15 O M2 n7 36 I8 0 )6

} NI 7 (O 0 ) 0 B9 44 0 22 0 44

i 78 81 G 20 20 _ 0 BRlO 143 0 24 0 24

) 84 67531 0 17 26 0 857 LA 0 0 0 29

6 gioNJ&0 0 2% 29 O 84 BS5 O 0 0 il

L £33 oo 3y 33 O 0 72 93 48 0 95 0O

] 575 8} 0 42 0 0 %7 33 0 0 0 0

¢ g42 10 $3 o o 0 9% 71 0 0 o0 o

10 #f13 128 O 0 0 63 %9 0 o 0 9 0

" 9y €1 O 0 0 6l 182 0 0 0 0

. 12 913 19 0 0 0 O 100 O 0 0 0

The percentage of women who do not eat poultey mest at all was very high.
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TYABLE 3.11 Percent Weckly Consumption OF Rell Ment OF Tlie

Supplemented Aml Control Mathers

Freqeency
Monitlis Post 'artum ~ Supplemcnied Coniruol

0.2 3-§ &3 02 3.8 6-8+
) 246 508 246 150 s00 33
2 201 579 201 16.4 582 25 4
3 150 612 208 244 51.] 245
4 18.4 776 245 19.0 61.9 190
p 179 59.0 231 257 543 200
(1 14.3 686 17.0 219 594 Iss
7 0 61} 166 28 6 524 19.0
X 250 .2 08 e 44 4 167
9 158 6)2 211 157 429 24
'o N3 00 128 182 56 182
" 40 33 267 led 213 64

— P 402 183 1$4 429 0 521

Women consume nad iheat sbout 3-Stimes in a woek. On the whole Peopie consume red meat

more Uy ings'‘pouliry meal
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TABLE 3.12: Pereent Wecekly Consumption Of Fish Of The Supplemented
A Control Mothers

Frequency'
Nonths Pusipmitum Eajwctioacatel Conlrol

2 3-5 6-8 >8 o2 1.8 & >8

[ 1.5 246 600 138 So 2313 $67 0

2 5) adS 667 1.0 0 273 636 9.t

} 0 208 679 113 44 B89 622 44

s 20 356 $5.1 102 48 3t0 $9.5 43

b 0 182 61.5 103 0 257 657 86

8 29 343 543 26 313 656 3t

? 0 267 667 67 Y 429 524 45

R 0 20.8 750 52 53 1A 68 4 10.%

g 0 312 632 53 0 214 o4 143

10 1 188 750 6.3 0 0 7 373

— 1 0 133 7} 1) 0 132 616 182

Motlicrs iy the WO Rroups consuine Nsh about 6-8 bmes a week. Motliers i the (1o study
ETONDS consuinito imorc f sk, followed by red meat and vesy [itile poulisy meat
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Other patterns of nutritional /dielary intake of the mothers are presented
ih Tables 3:13,3:14,3:15,3'16. Beforc supplementation tho mean protein intake
of all the mothers was 51.1 + 17.0 gms per day. Daily energy and fat intake was
1940.8 + 429 Kcal/day and 21 9 + 7.0gran/day respectively (Table 3:13). The
average intake of 1940 Kcal is below 2,700 Keal, which is the recommended
encrpy intake for lactaling mother. Similarly, the protein of Sdgms falls below
65.5gms of the recommended I'rotem intake for lactating women (RDA 1989)
Less than 20% of the mothers 1n both groups took dietarty supplements at any
time duning the period of lactation, Mejonty of those who did, did so at the first

few months postparium particularly in the )* month postpa:tum(Table 3:14),

The supplements most olten taken during lactation i3 cereal (Com guuel
also called pay). There s the belief m the.covironment that this causes increase
in milk output of lactating mothers . Some mothers consume 1t with powdered
or Jiquid ik ‘The distribution of supplement consumption s presentedin Table
316, The mothers in the tivo groups have sinular encrgy expenditure.(Table

3:15) This is expected since the women five in the same environment, and they

engage i similar work

TABLE 3.3 Dictary Intake Prior To Supplementation Of The

Supplenented And Conirol Matlicrs

.

Prolein (g) / Day  Encrgy (Kcal)/ Day Fat (g)}/ Day

42
~Mean (Sul devintion) 51.1(170) 1940 8(429) 21.%7.0)
hliﬂil“u]" 336 1423 6 72
Maziimyy 79.2 2723.0 29 4

Values are expressed as mean ¢ standard deviaon
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‘TABLE 3.14: Percentage Of The Suppleimenged Aml Control Mothers
Taking Diciary Supplements,

~_ Mouths Postpartim ~ Supplemented Couirol
[ 16 116
2 52 55
3 t.9 2.2
4 0 24
5 0 0
6 0 0
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Table3 IS Activity Pattern Of The Supplemented And Control
- Motliers By Moanths Postpartun, o
AMONTHS POSTPARTUNI
0 l 2
ENERGY SUPPLEMENTED 2138 2193 2183
EXPENDITUREL
(Kcal)
CONTROL 2137 2158 2218
Students T Test <005 P<0.05 P<0.05
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TABLLE 3.6 Percentage Of The Supplemented And Control Mothers
Taking The Listed Supplements During Period OF

L.uciation

Menibs Povipariom

Typec OF Supplement Suppdcmiented Costted
! 2 ) >3 ! 2 ) >)
MINERALS 0 0 0 o 0 0 0 0
VITAMINS 0 0 0 0 14 0 0 0
CORN SOYA MILK 0 0 0 0 0 0 0 0
POWDERED MILK 44 0 0 0 14 14 14 14
LIOUID MILK 1} (] 0 0 40 1 0
VEGETABLE OIL 0 0 (] 0 14 0
ANIMAL MILK ] (] 0 0 14 0
CEREAL 56 3 { o 57 19 04
SUGAR M 0 0 0 4 0 0 14
YEAST 0 0 0 0 0 0 0 0
ALCOMOL 0 0 0 0 0 0 0 0
FISH 125 0 0 0 0 0 0 9
— MEAT 12.8 0 0 ° - - 0 a
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The follow up paranieter/ anthropometric measurcments of the infants
arc presenled in Table 3:17 and Figure 3:1-3:S, Figure 3 | shoiw the weight
distribution of the infants at different months postpartum_ Infants in the 1wo
groups had similar weight throughout the 9 montlis of follow up. There was no
signilicant difference in the weight of the tivo groups of infanls, Figure 3 2
show the length of infants in the two groups. These were similar throughoul the
follow up period. The differences seen at the 8* and 9® month were not
significant. Fig 3.3 show the chest circumlcrence of the infantsdurning 9-month
follow up. Fhere was 1o signulicant dilference in the chest circumference of the
two groups of infants throughout the follow up penad  Similarly, there were no
signilicant difTerences in the head circumfcrence of mlants of the two groups of
mothers (Fig 3 4) The dala and the graph of upper mid arm circumfereace of
the infant al the different months posipanium are presented tn Table 3:29 and

figure 3 5. This paramieter was similar.in both groups of infants.
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Figure 3.1
Mean welghts of Infants of supplementad
and contro) mothera during the nine
monlhs postpartum
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Length (cm)
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Figure 3.2

Mean lengths of Infants of supplemented
and control mothers and months
postpartum
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Figure 3.3
si clccumference of infants of

supplemented and controf mother and

months postpartum
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Figure 3.4
Mean head circunference of
supplemanted and controi mothers and
months postpartum

. S0+

E

L 40-

Q

c

¢ 304

£

S5 204

=

B 10-

(y° )

Q

I 0 T ] i 1
0.0 25 50 7.5 10.0

Age (months)
~-=-~ sypplemented —— control

v‘1“°a are expressed an mean and stagndard error of mean ag

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



813

Figure 3.5
Mean upper mid arin-circumference of
supplemented and control mothers and
months postpartum
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Analyscs of compacative anthropometric measuremenis of the infants
are preseiited in (Tables 3:18 to 3:20 ) Tic comparative height for age z score
of -25D nnd +2SD are the cul ofl values for normal children. Children to the
lelt of -2SD are classified as “'short”, those to the right of +2SD as “Tall" and
thosc beiween the two cut-off value as normal. The distribution of height for
age measurcnent shows that the infants have normal heighls but they tended

more to -25D, which shows they have margnal stunting.(Table 3:18)

TABLE 3.18 Comporative height for age measurements of infants of (he

shppemented and control Mothers

Monih HAZ NAp HAM

L Supp! (79) 0651.1) 33.32(30) 95 84(1.3)

Ciu (79) A460.1) 3691(39) 97.94(0.6)

! Subinl (63) 45302) 35.14°3) 97660 8)

Ci  (S9) 0.53V2) 36 04(3 8) 97.6%0.7)

g Suppl (46) 54403) 386%50) 98.10(1.0)

Cir (37 0 650 2) 3561(5.) 9. 56(2.7)

3 Suppl (49) 081(02) 3200¢.4) 96.54(0.81)

Cir (3%) -0.8%0.2) 29.33(4.8) 96 23(0.9)

¢ Suipl (40) 20,75(0.3) 36 48(5 4) 96.85(1.1)

—— Cu (30) 0.K(02) 28.1%5.0) 96 10{0.9)

3 suppl (25) ».04%02) 390%5.8) 79.99(1.0)

— Cir q(21) *.1 12(02) 21 82(43) 95.41(08)

g Suppl (18) .06%079) 3 TINS5 1) $725(0.1)

— Cr  (15) 055(02) 35.9X69) 97.76{1.0)
BUrpL. Exjrerimental subjects - inoler? recaised d:dng m =

SI;R Conlral gbjccts « Mothery did nol 100Q1¥E any
Y :I uauq:: extesscd as mean {stanted e of mcas)
| e e alnlnllull)‘ “m GP%??(}AN DIGITAL HEALTH REPOSITORY PROJECT
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Comparative weight for height z score of -2SD and 42SD are cut off
valucs Cluldren to the left of -2SD are classified as wasted and +2SD as robust.
The distributron of weight for height scores presented in Table 1:19 tended to
the side of +2SD except at admission and first month postparium when the
weight for height score was negative. The data show that although the children

were marginally wasted at admission, i1n the subsequent inonths postpartum they

recovered and were normal in both groups durisg the follow-up period

TADBLE 3:19: Comparative Weight for 1leight measurcments of infunts Of

The Supplcmcuted And Cantrol Molhers

Moty ¥ of Sulijccts WNHZ wip Wits
o SUPI'L 9] -1.03(0.1) 2024(2.7) 20333 4)
CTR 52 -1.21(0.)) 1904(2 9) 85.9%1 6)
' SUttL $9 02%02) 44 T5(4.4) 982%22)
CTR 54 028(02) 41 T%3.4) 96 9% 1 B)
2 SUPL 0.3X02) 58 394 6) 105 81(2 %)
CTR 39 061(0.2) 6l 444 7) 108 07().1)
J SUI'PL 19 *9 6%02) *62 76() 9) 109622 9)
CIR ) g J®2) - *H619) *102.46(2.9)
4 Surre 40 056(03) *$6.92(52) 108 46(3 6)
CiR 30 0.7%0.3) *66 06(5.0) 110.3%3.4)
-l--_'-'—-——
S SUEPI. 28 *008(02) *30 15(6 J) *101 342.7)
20 $%0 J) *54.06{62) *107.8%34)
— CrR 2
- SUPIL s 027%02) Q 1%66) 97 82(2.5)
CTX 15 044(03) 396X7.%) 95 952 6)
e
SUPTT Hxperimental subjecls - thoy recnied Jiewy suppiamest

Cx {Cotirol subjects - othas Jid nod fes ave ©F) T m:Ln are slsusically
v““c’”cﬂﬂnm\!uw(umwdmd“’mn

Nighiticory
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Comparative weight for age shows Lhe degree of undenveight in infants. The
cut ofl point for normal values arc -2 sd and +2sd . The mean weight for age z
score of the infants through out the follow up period was negative ,but not up
to ~2sd (Table 3:20). Thus suggesting lhat the children have normal weight but

tended ntore (o the side of vndenweight than ovenweight.

TABLE 3 20: Comparative Weight for Age measorciments of infaunts Of

The Supplemented And Control Mothers

Mont M of Subjecls WAZ WA WAM

v SUPPL 79 09)01) D8I2d) 85.85(1 4)

CTR 75 27501 Q26%H24) 8640(1.3)

! SUI'PL 63 0.44(0.1) . 36.52(32) 93 01().7)

CTR H O4804)  3H6329) 9 46(1.5)

2 SuIrL 16 0120)) 463003.7) 97.90(1.8)

CTR 19 0060.1) 4775(449)  988%22)

7 3 SUPPL 49 .012(01)  *4502(10)  °94.11(2.1)

CMm 38 04%02)  *ITTIEAY  *92.6%2.5)

) 4 SUPPL ) 0150 14) _ 41364.3) 9743(20)

CTR W0 £016012)  45)0(42) 9764(1 8)

= S SUPPL 28 0280.15)  39.05.1) 96.21(2.0)

. CTR 2 932019) 412%58) 95 692 .5)

6 SUPPL 18 0.72(020) 297X35) 91.17(2.5)

IR s 07%02¢) 2881(72) 90.85().0)
?Uirﬂxfwnmcmal xuty ects - oothere recaved dicary supplcment

dictary sypplatienl.

YR Conirol subjots - inothara dnd eot rroeive eny

Y‘h’“ arc exprcascy as mean (Standant X of peas)
diffrae |, meany arc statisiicalty HEWica

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



87

Aean daily breast milk output data for the mothers enrolled in tho study
are presented en Table 321 The daily breastmitk output (g/24hr) was similar in
the two groups of mothers except during the first month postpartum m which

the differeacc in (the milk output between the (wo groups of mothcrs was

signilicant

TABLE 3:21:Mecan  Daily Ureast Alitk Qutput (g/24hr) Of The
Supplemented And Control Mothers By Mouths Post

partam,
N Mnaths Dostparti Suppicmenicil Conirol
' 080(410) 1120(?760)*
2 750(480) 870(620)
J 1110(1509) 820(480)
4 840(530) 960(640)
S 990(560) t110(670)
6 720(270) 850(570)
7 660(390) 650{540)
R 960{720) 1250(1230)
B

'\:i:lua Me ex)iwexsed s miean of becast ik outmi (/24he) and etarnlard krallan. “Significant p
uca
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The breastfecding paltesnt of the mothers including frequeacy and
duration of breastfecding episodes arc presented in Tables 3:22 and 3:23 The
praciice of wel nursing was nol observed among the women studied. Similarly,
breast engorgement, blocked ducts and cracked nipples were not comnton in
the study group. The mothers were not in the habit of using paciliers/comforters
for their babies, and less than 4% of tho infants showed preference for a

particular breast.  Oabics were mostly fed on demand throughout the follow up
period.(Table 3:22) however, The practice of breast_cxpression by hand or
puinp was not conunon in the study groups.(Table 3:23), The percentage of
mothers \vorking outside the home increases with time posipartum is shown in
Table 323 The mothers were able to.breastfeed the babies on demand while

workimg becausc most of them.do petty trading inside or ncar their homes

(Table 3 23)
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_—
L

TABLE 3:22: Perccutnge Distribution Of The Supplemented And Conirol
Motliers Who Expressed Dreastmitk by {land or Pump and
Mothers Wlio Breastfeed On Demand During The Day,

%e of moibers who expressed % of olbers who breasifed on
milk demand dunng the day
Montbs Supplemenicd Cont1o} Supplemented Control
Pastpartain

__l - 0 2 98 98

2 . 0 0 9% 93

3 o_ 0 89 89

_-—‘4_ ™ 2 | 0 92 88

T o | 8

_—_T 0 2 86 94

R _7 e 0 0 97 91

B d 0 92 84

B + ke 160 86

TR\ e 100 83

-H_h_lhl g : ) I 98 73
e
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TABDLE 3:23 Perceut Distribution Of The Supplemented And Conlrol

90

Mothers Working Outside the Home and NMothers

lircastfeeding Babies on Demand While \Vorking.

% of mot bess byeastfeed g indws

% of mothers work:ng outside home
an demand while work 1ag
Months Supplemenied Calol Soppiean nied Canra ﬁ
Posiparium |
l 2 5 100 67
2 19 16 90 ;I 67
3 42 43 53 I 70
4 53 53 85 70
5 50 62 83 75
| A TR - 67 75 B |
I 7 55 61 76 JIR—
I'_ 8 S5 3 3 [ 67
L
o 70 60 7 =
o NN 75 67 & i
—— I_I A —— 7—3~ $0 0 K .,
_—‘E_ T 36 & i
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Mothers who breastfed their infanis 6-10 times & day were more than
those who breastfeed their infant 1 1-15 times and 1-Stimes a day, The mumbey
of mothers who breastfed between 6-10 imes a day and !l-15 limes 8 day
decrcased with time postpanua(Table 3:24, Figure 36). Molbers
breasifecding 5-7 Umes dunng the dasy are more , folowed by mothers
breastfcediny B-10 imes snd 2-1 umes (Table 3:25, Figure 3.7). The mimaber
of women breasifeeding for a durabon of 9-1 2numsies dionag (he day are mare
in the two groups of women (Table 326, Figure 38) "/ Night ume
breastfceding was conmon 1o the two groups of mothers, Mast of the wonsen
breastfed 14 umes in the night (Table 327, Figurc 3.9)

TABLE 3:24: t'requency of haily Oreastlecding Episodes Of The

Supplemented Anil Control Mothers

¥ requency
Supalemcoted Coatsol
—Months pouipiariun, 1.5 6.10 -1$ 1.3 6-10 13.15
' 2 ] 13 1 37 14
2 0 1l 13 } 36 |
) 2 £} n Y 28 7
y I 7 12 2 3 3
s 1 -+ 7 0 e 3
g , T s 2 3 3
) 9 0 3 - 14 4
X 2 1S | 1 )
9 0 \0 ’. i 9 |
1o 0 " ) ' ; .
1 0 10 ! : 3 0
~—— |2 b s 0 2 4 0
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Figure 3.6
Frequency of daliy breastfeeding
episodes of supplemented and control
mothers and months postpartum

50 -
E 40-
0O
2 30-
-
Q
§ 20-
9
3 10-
0 it

00 25 50 )75 100 125 150

P Months postpartum :
15 SUPPLEMENTED —- 6-10 SUPPLEMENIED —— 11-15 SUPPLEMENIED
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TABLLE 3:25: Frequency Of Daytime (6:am - 9.59 pm.) Breastfeeding
Eisodes OF The Supplemeated And Control Mothers

Frequescy
Supploncnded Conirel
Moaths 24 5-7 8-10 It+ 24 5.7 8-10 1+
Postirartum
I s 34 19 0 3 4 13 0
2 7 2R 10 | 4 30 i1 0
3 8 29 10 0 3 a9 3 0
4 2 26 12 0 i x| b 0
S 2 20 9 0 ] 20 3 0
G 4 2t 3 0 G 18 ] 0
7 6 15 5 0 3 13 $ 0
8 3 13 4 0 2 11 ] 0
Y 0 9 3 0 1 11 ] 0
o | 9 )| 0 2 9 0 0
I 2 7 2 0 2 9 0 0
12 i 6 1 0 2 4 0 0
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Flgura 3.7
FreQuency ol deytUme breasileading spisodes
In the suppiemenied and contral mothers and
months postpartum
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TAOLE 3.26G; Mcan Duration Of Daytime Breasifecding Episodes

Of The Supplemented And Control Mothiers And

Months Vostpariom

5 Mesa |haywtien of Broast feedin g ¥ poad o (Albd o) -
\oppdemcnied Cealrel
Mouaths 4 P42 M6 1720 2134 D | L 92 06 1730 2134 2427
__"'“rulm
1 7 3] 12 ) 0 | " b) | P 3 0 |
2 6 ” 9 3 0 o 9 2 ? 3 0 I
) $ ) [ o | 2 n ’ b 0 |
4 9 23 s ? 0 0 6 1$ ? ) 0 i
S 9 I8 B 0 0 ('] 1 14 5 ) 0 |
¢ 4 0 3 I 0 0 4 (b é 0 ' M
¥ ) 1 4 o o g ] ]] 4 | i 1
¥ 4 i 2 0 0 0 3 to | ! 0 '
9 3 4 | 0 0 o p) ? I 0 Q) |
s 3 3 3 | 0 0 I 9 0 0 0 i
1 3 > : 0 0 0 i é i 0 0 [
(34 o s ) ° 0 0 1 2 ) 0 o 0
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Figure 3.8
Mean duration of daytime breastfeeding episodes In
the suppl/emented and contro! mothers and monthe
postpartum
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TABLE 3 27: Frequency Of Night Timne Breastfeeding Episodes OF The

Supplemented And Coutrol Mothers
Feequency Of Night Time Bseastfeeiding

Supplemented Cantrol
Monihs Postparium Iad 58 i 19

3 | 3 ) 49 2

2 16 0 44 ]

3 46 ] 36 [

1 40 0 32 0

3 2B ) 26 )]

6 26 1 25 2

7 26 ] 2 1

y 20 0 s 1

Y 12 0 13 0

10 13 r 11 o

¥ 1] 0 d 0

[2 8 0 é 0
——)
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Figure 3.9
Frequency of night ime breastfeeding
episodes in tho supplemented and control
mothers and months postpartum
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There was & progressive decline in the percentage of infanls who
teceived breastmilk wilh age m both groups (Table 3:28, Figure 3:10) The
percentage of babies who had unlinuled sccess 10 the breast was high, despite
the fact that the mothers had staried werking outside the home by the fourth
mobith posipartum (Table 1:28). Majority of mothers give waier with glucose

along stde willt breasimik This practice starts as early as the first monih

postpartum (Table 3 28)

atterns Of Dreast-feeding And Feeding of Infants

TADLE 3:28:
Of The Sujrlemented And Control Mothess Moithers

% of wwfants being % of inf2niswho had % of infants receiving
beeasifed unlimitcd access o breadt | food ot flend oeber (ka2 -
: ¥ _ beeasinuilfns taste)
Monihs Supplcnenicd | Cootrol | Supplemeniad | Convdd | Supplencead | Conurol
| posinirium |’
97 98
S R 98 5 I4
2 8 ) 108 e I
3 % 4 73 i s 14
) 74 69 . 2 8 13
g S 6l 6l 95 v 7 20
. 7 | 4
. (3 2 | s : 3 q 16
100 91
-_tl— 45 7 - = 4 I8
L\ 1y ] ' 7 17
== 86
=t AN 3 | L = - -
— 10 H 19 I yx - -
Il 2 ] 6 ! 12 £ - -
e 100 7
1P 21 " - =
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Figure 3.10
Percantage ofinfantsbeing breastfed In Lhe
supplemented and contro!l mothers and
months postparium
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The body mass indices of the 1wo groups of mothers was constant in the

first few inonths posipartum, until 6 months postparium when the supplemented

nothers were able (o mamiain a lugher index than the conirol group (Tabie

329, Figure 3.11), The upper mid arm circumference were sioitlar i the 1Wwo

group of mothers. (Tablc 3:29, Figure 3:12). The tncep .bicep ,abdomunal,

subscapular, breastskinfold thickness were sinular in the two group. .of

mothers (Table 330 Table 3.29)

TABLE 3.29 Anthropometric  Mcasurcments

Of Alothers

Of The

Supplemented And Contrel Mothers At Dilferent Montls

PPostrndtam

| vonvmsswore [ rriasimam e e

| (K&v/m2)
. Moahy — S_Upplmmlcd Control._ | Supplemenicd [ Centiol | sqppicmented | Controd
r-i'.“‘"ulg'_'""' =

0 wyy ey | WD [EAES TS RSED
. 3@\ wseo) | HGB | IGD | wses | 2729
h-ﬁ; [ 07200~ | 0803 [ 2o | 529 | ssen |wsas
R 220 | 0300 | MED [ 45QD | s | s220)
~___; " ecan oan | Hsen | %% | waan | s3am
:5_ wiayn | wsep | BNA | WD | e | 562 .

- v ITO(I 5 | 20204 | ¥ 92.3) | W.7Q1) 7.7(2.3) 7.%2.4)
:ﬂ s | sup | M0 ) RGO | wsan | o |
.h_b_f_—_ a7 | 19403 ' : ol 20t |
L—-—-_g_:_ 3 2002.9) | 204Q3) ) : et = =

Sigmificant p

Values are expiessed as nkan and staadyd devasicn

values
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Figure 3.11
Body mam index of mothars of the
supplemented and control mothers ot
different months posparium
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Figure 3.12
Mean uppermid-arm circumference of
supplemented and control mothers and

months postpartum
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TADBLE 3:30: Skinfold Measurement Of The Supplemented And Control

Moathers And Monlhs Posiparium

Bicep (Mm) Abdeminal (Mu) Sab-Scapals Bresst (Mm)
(Mm)
Semihs Sappl Cu Sappl Cir Suppl (& 4 Sappd Cir
Peiparinm
o 4%02) 4402 6MU3) 6i(82) 9303)7900JF) 6592 WD)
' 4%02)  s003) 6%04) 6603 ¢IABI) ALY 6301}  6X02)
2 I802)  49%02) 680J) 6404 ) 960J) 9IN04) 6RO  640J)
) 4.%0.2) 4x01) 6401 60020 9M03) PI@I) 61OI) $.%02)
4 5 1(03) 4803) 6503)./ 1a04) 3.X04) LN04) &40JI) 6.0 3)
$ 4803 axonl T00q 64R)) 9003) ANO4} 610N  6X0D)
é 6u3) #5095 &&04) 6509) 6.000 3}
—=N 5.0(0.3) 440" 6 X)) Qo 3) )
Seppl~ suppioucnicd mathers (U =nairal @others

Values ;e exressed as inean and standard aros
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TABLE 3. 31 llacmoglobin And Serum Albirmin Coancentration Of The
Supplementicd And Control Mothiers Monlths posiparium

HAEAOGL.OBIN (/100N ALBUMIN (p/100mi)
Monthe Supplemented Coniral Stodent ticst  Supplemenied Com trol S fudent 1
lest
0 10.2(1 9) 10.4(15) 1»00$ 13(09) 14(010) P>0 05
1 106()7) 10 92 0) §>005 15059) 1.908) 1\ 08
2 10.%(2.4) 1082 5) r00S 1.%09) 10.7) PO
d 10 8(20) 10 %2 0) 003 4 0(06) 4.1(08) PDOS
4 10 %20) 10.2(2 1) Y005 3 %0 6) 4.4(0.9) PO OS
5 106(2.2) 103(2 2) P>00S 407 40(07) P 0S
¢ 10 B{2.9) 10.5(24) P>0.08 1408) 42007 P.0)
! 1051 0) 11.5(1.6) 1008 4X07) 43(09) PO DS
8 10%4) 11.02.0) >0 08 - -

Volues are expressed As mean +- standard doviation * signifianl p-valucs

No significant rclationship eaist between the haemoglobin and albumin
concenlration in the'two-group of mothers

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



106

The increased concentration of prolactin as a result of lactation is

prescnted in Table 3:32. The prolactin concentration was higher in the coutrol
than in the supplemented subjects (Figure 3:13 ) Suckling causes an increase in
prolactin conceniration (Table 3:3.2, Table 333) There was no significant

diflerence between the suckling induced concentration in the two groups of

molhers [However the eflect of this suckiing induced prolactin conceatration

decrcases with time postpartum. (Figure 3:14). The durston of lactational

amcnothoed was sintilar in the two groups of motbers (Table 3:34),

TABLE 3:32

BBasal serum prolactiu conceniration and suckling induced

seriwm prolactin of the supplemented and control mothers

Values are expressed as mean 2 SD
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- Basal serum prolacun | Suckling lnduced erum proloctn
T — (mUAL) (miUN)

Monihs Supplemented Cadlro/ Supplemented Cootrol
e VTR
— 0 1 196%3I8) 2099(360) 3070(150) 1201(441)
— 0| isss) \| 2275057 2976(3%6) | 19520346
2 | isestary 2673(451) 2933(310) 1999(504)
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TABLE 3:33 Dillerences between the basal and suckling induced
Prolactin concentration of the twe growp of mothers.

PROLACTIN INCREAMENT (MIU/L)

MONTIIS SUPPLEMENTED CONTROL
POSTPARTUM

i 1503 1102
] 1006 1677
2 1028 1326
3 1126 M7
4 802 1048
5 628 1072
G $90 =
7 549 643
8 648 al

= y 153 0

Values are differences in the mecn of sl and mcliieg misced srodacrs

-
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TABLE 3:39 Duration Of Lactational Amenorrhoea In Weeks Of The
Supplemented And Control Mothers Mothers.

NUMDER MEAN MEDIAN MINIMUM  MAXIMUM
By
SUPPLENMENTED 36 2% 5(19.2) 23 40 &5
CONIROL 34 24.510.7) 23 6 44

* Significant p values P> 0.05 = Aot signifieant

The percentage of women ovulating 1o their second mensrual cycle were
morc than in the lirst cycle (Fig. 3.16). The petcenizge of mothers who have

resumed scxual intercourse increases with ume-postpartum.(Table 3:34, Fig.
3:17). No correlation was found between, the body mass index and duration of

lactational amcnoirhea tn the two groups of mothess (Fig 3.18)
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Figure 3.14
Differences between the basal and
suckling induced prolactin
concentration of the supplemented
and control mothers and months

postpartum
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TABLE 3:35 Percentage Of The Supplemenied And Control Mothers
Motliers VW ho llave Resumed Sesuai Inlercourse By Moanths

Costpartum.
Muntibs pustparium SulPlemenied Control
| 0 0
2 14 7
3 18 19
4 20 28
5 27 33
6 3! 24
7 23 43
8 39 47
7 40 33
{0 3l 2
. 1 33 -
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Figured.1¢
Percentage Of Mothers Who Have

Resumed Sexual ntercourse In the
supplemented and controf mothers

and Months Postpartum

75+
50 -
25-
OJ‘L v W p— ¥ ) § ) |
00 25 S0 75 100 1258
Months Postpartum
-—o— SUPALEMENTED —— CONTRR1L

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



QRATON OF LACTATENA L

114

Figure 3.17
Correlatos ol laclational amenomhea and
body mass indox In Yee supplementsd and
conirol molie rs and monihs postpartum
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CHAPTER 4

DISCUSSION

The base line set of data collecled at adniission shows thal mothers m
the (tvo groups had similar charactenstics al admission The molhess are in-the
nuddle age group (20-14years) Over 80% of 1be mothers bad only primary
educalton Such a {ow level of education is usually occasioned by povesty,
unemployincnt and a low purchasing power which are faclors that may
predispose them 10 undemutrition (WHO 1982) This'may partly explain why
they arc tn tlus calcgory of miarginally maloourishied stale when eompared to
other laclating mothers in the same environmend. Igbediob (1994) studied 1he
influence of ypother’s occupation and educalion on breastfeeding and weaning
N infanis and children in A lakurdi, Nigena. The resull showed that occupation
and edycalion inlluenccd the frequency and duration of breastfceding
nuirtio na| qualily ond the“lype of weaning food fed to thewr infants. Molbers
with a lugher level ofleducation can afford more 10 buy commearl wesniag
diets for their uifants than the mothers With low fevels of educaion. The
Mothers with_a highier lcvel of education do paid work outside the bomes and
87€ unable 1o, jake their babies along with them. This is oot the case with the
Mothers in this siudy. The mothers, because of the low level of educatioa,
€NBage in petly irading jobs inside or pear tbeir bomes The babies stay with
theis ntothers and they werc able to fecd tbem on demand. This may be the
T€a350n why the two groups of motbers have similas brastleeding episodes per
day Eve Hadani ¢! a] (1994) also found thal long lerm breastfeeding (3months
OF niorc) as suongly affected (P<0.001) by maternal educational Jevei,
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compared with women with the fewest number of years of schooling more

likely to breast feed-

The mothers in the two groups had three to four living children thai
were breastfed. Eighty five percent of these mothers exclusively breastfed their
cluldren for 3 months only. This figure is similar to those obtained during the -
global declinc in breastfeeding in the last two decades. (WHO {985) This
decline was inore evident when 1n 192! Jundell presented evidence thait infants

would accept, tolerate and benefit from supplements intioduced from ihe age of
6 months, With time it became common for the bealth professiooals to

reconunend supplenents from the age of three months with the pwpose of
adapting the child “in good ume” 10 new laste and fexiure cxpeniences (WHO

1984) Inn 1990 a conununique was issued becavse ofihe growing coesern about

this practice to the eflect that,

“Onvn a favourable environment, the appiopriate fime for the
introduction of gupplenientar): fouds was 6 months postpa tum and ihat

mfants should ~exclusivel): be breast fed for & months” (lnpoernts

Declaralion990)

At the time of this srudy mast mothers 1o the envvontnent were nol

BWAre of the Innocenti Declaration Effoits being made by the Baby Frieadly

IIOSpilal littintive 10 educate niothers oa the samo Was not 12 operdlon at the
n why the dwation of exclusve

me of this study, This nay partly expla
brea"r&dms before lhc. index chikd was Jmonhs.
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Ever IHadani et al, (1994) found parity also to be strongly associated
with the duration of breast feeding. Primipara and grandmultipana (parity>4),
breastled their babies for longer periods n Jerusalem. None of the mothers in
this study vas a prinlipara and inajonty of the mothers had 2.4 living children,
The total duration of breastfeeding of their last children was approximately |2
months for the supplementcd and 108 months for ihe control subjects belose
they had the baby which was used for this profect. The duntion of lactational
amenoirhea while breastfeeding the last child before the index chid was 8.5
months for thc supplemented mothers and 7.3 months for the coatrol. This
finding is ssrmlar to the duration of lactational amesorrhoea of 7.1 mooths for

the supplemented mothers and 6.1 months for the control with tbe index
children. T is also sinular to the WHO fiadings of 198! in which 70-80% of
mothers were found menstruating at 6 months postpaitum in Swedeo, and the

A group of Nigeria lactating mothers {Ushan econontically advantaged group)
and India mwothers llowever, this'valucs are dilferent from the duratioo of

lactatyonal amenorrhoca found in'the C groups(Urban poor) and Rural groups
of Ethiopia, Nigeria, India, and' Zaire in which tbe proportion of menstruating

mothers at |2 ynonths(ivastiot higher than 40%
Mateenal factors like matemal age (<20 years) matenal manial status

('i"8|¢) and.social status of the main famly plovider are same of tbe faciors
that have peen shown 1o affect the duration of bicastleeding. (Vega 1993). The
Ik€iihood 1hat an infant would have been breasted for less than & month was
084 the infant was exposed to all the three of these fisk factors. In Vega's
1993 study the yothers were not single and roost of them were well over 20
Yars. In (his study the duration of breast-feeding of their last child was |2

oNhs (4, the suppleinenicd and 10.8 nsonths for tbe controf. 10 a collaborative
when woawen wese asked oa what

""dy in Nigeria on paitemns of breasifeedmg,
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the total duration of breastfeeding of a child should be, 50% of the
economically advantaged end educated mothers said the infants should be
breastfed for 9-11 months and 15% said infants should be breasifed for 3-5
months , the remaining mothers (9%) said infants should be breasifed for 12-
14 months.- This was not the case with the poor cconomically disadvantaged
and rural mothers 1n wiuch 77% of the poor mothess and 93% of the rural
mothers felt that the total duration of breastfecding should be 18 months or
more. This also shows a relationship between envvoamental. factors in

controlling breastfecding duration.
The total duration of exclusive breasifeeding (fill-breastfeeding ) of the

last child was 0-3 months in most of the mothers’, wilh 87% of the motbers in
the supplemented and 84%% of mothess in the-conirol group breastfeeding
exclusively for 0-3months These figures are’ ssmular (o the finding of WHO

collaborative study in Nigeria in 1981 in which 83% of the middle income

women breastled exclusively for 3 months
Percentage of mofhers sith cpisodes of any senous illnesses was low
through out the follow up.period. Similarly 96% of mothers in both groups bad
O history of breast or obstetrics and gynaccological surgety. The pescentage of
Mothcrs il inverted nipples was very low and ‘lhﬂl breasts were prepared
20l€narally; 5o they were able 1o establish lactauon 1 good tme. Smoking and
aleopgjisn were ot common in the two Eroups of mothess. The most ofien

“Onsumed protein product out of fish, meat aod poultry meat is fish.
At admission, the babies in the control and cxpetimental groups had

smil ar anthropomeusic measuscments. The mead birth weight of the babes of
of the contro] was

the Supplenien ed subjects al admission was 3 0Kg while (hat
the supplemecoled

32Kg . The tength of the infants was 19.7cm sod 39 fof

| !
2 the conirol subjects ruﬁ'EMYTALWRNS'MPM b e
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gestational age. There were no signilicant differences tn the length, head
circurnference, chest circumference and the mid arm circumference values of the
supplementied and conirol subjccls at birth (p>0.05) Similarly, no significant
diflerences were obscrved between (he anthropomelric measurement of the two

groups of babtes throughout the follow up period. Excep! for the height for age
z score al 5 months which was significant. By the following month;, this

difference was not sigiulicant.

Signilicant differences seen in comparative weight “for height
measurements of infants al 3,4 and fiflh months and comparative weight for age
measurerncnls nt the 3" month were not consisient aller these months | This
difTerence can not be attribuled to the dietary supplemicait given o the mothers
in the experimental group. In general, the mean. bisth wesghts of the infants in
thus work 1 3.0 kg werc above the weight below wbich infants are dasmfied as
“"Low pirth 1veight,” according to 1he'\Vorld Health Organisaion definitioa thal
detines “{.ow birth weight” as those neonates weighing 2.5 Kilograms or less. It
IS also ghove the mean birthAveight of 2.88 Kg that Osubor (1992) recorded for
northern Nigerian bab;es'in'southem Zaria. The growth of babies i the study 10
the first 6 months is also.-veyy ssmilar (o the giowtb of fiully breastfed infants 1o a
POOr urban Chilean population These Similar masusements were also recorded
for the tengih. and cranial circumtereace of the babies in the poor chilean
Popuintion and thic two groups studied (Diaz 1995)

The infants can also be consdered to bave had mild wasung or stunling
t birth witn 5 comparative weight for height masurement of 80 3% and 85.9%
' the sypplemented and the coattol respectively. This is less tban to 90.110
“hith have been considered to be norual by NCHS siandards. This prevalence

9 slunting (height for age) was also fecorded among Nigesian chldren yoder

e 8ge of Syears in the demographic and health susvey of 1990.10 the survey
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43.1% of all the children had 8 height for age 2 score of ~2SD.(stunliog) 9 1%
had weight for height z score of ~2SD(wasting) and 35 7% had weight for age
z-score of =28D (undcrweight) - However, the prevalence of this undernutrizon
tncreases with the increasing ape froin 12 4% among infants less than 6 months
of age to 55.3% among children 36-48months of age The high prevalence of

undersiutrition among & - 23 mionths of children indicate the problem during

complcmentary feeding. (NDI4S 1990, UNICEF 1993).

Sonie improvemernts were observed between anthropometiic

mcasurcmients of the supplemented group of mothers within ‘six months of
commencement of supplenientation. \While the Body mass index rose from 20.3
to 21.0 at the end of the sixth month of supplemenlation in the supplemented
subjects. It actually fell from 20.5 to 20.2 in the.control subjects. The increase
m the Body mass wdex of the cxpenmental’ subjects was however, not
sighilicay (p > 0 05) The mid arin ciccumference increased from 24.3 to 24.9
cn in the experimental subjects while it fose fom 24.3 to 24,7 in the control
subjects (Tabled6)). These differeaces were however not found to be significaot
(P>0 05)

The seruni hae(noglobin value inoeased from 10.2g / di to 10-8g / dl in
the supplemented niothers whilc it dropped from 1148/ di 10 10.5g / dl in the
Contro| subjects: This increment was not Siguficant but the reductiod in tic
hacinoylobiy concentrotion of the control subjects was siguficant (p<0.05)
Increases the serum elbumin noted were however noi Sigoificant: These
ﬁm""g“ are similar to the results of Kwz et 8] (1993) who inV“ligach the

clfe
€IS of materna) nutsitional stalus and maternal energy supplementation on

lengfy
B of postpartum amenorhoea among Guatcoalan women

Daily petivity pattern was siular in the supplemented subjecis and
idy This shows tlut the women weje
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invoived in similar activities. No significant differences were observed in the
quantity of breast milk produced by the two groups of matbers. This may be
cxplnined in part by the fact that the subjects were not severely malnousished
and by the observation that the pattem of energy coasumplion in the two
groups svas similar. Sinularly energy expenditure in the two groups of mothers
Is not uncxpected, since they live within the same environment and belong (o
similar socio-economic groups In other words, the ambient temperature lo
which (he mothers were exposed as well as the aciivities they engaged in were

similar in the two groups of subjects, since breast-feeding behaivour might be

influenced by work demands (WHO 1981). This is not expected 1o happen in

the 1wo groups of mothers

The general growth of infants of this marginally majaourished mothers
Was however similar shen compared with the overall growth of the infanis of
well nourished mothers in the same edvironment, (Repoit of 38 mulicentie

longitudinnl study of the duration_of lactational amenorthea in refation to

breasifeeding practices 1992) and the infants of well nourished motbers in a

poor Chilean population (Diaz 1995)

There was no. sigmlicant difference in the \‘sdghl and length of babies
whose nothers had dictary supplemeniation and those whose mothers bad no
dictary suppPlementation s the first 8-9 months of life. This observalion cao be
explanied Jon the basis of an on earhier reports showmg that a reduction i
Maternal calogic intgke has minimal cifect on the composition and Ihesefore

Qality of breast milk (Van-Steenbergen 1983) In anolber study of infant
¢eding praciices among mothers who had already been identilied as quginally

malnoun'slncd dunng pregnancy, 2 sub sample of 80 children was followed for
76% achieved 909%% of

four (o eight months. OF those fed on breast mulk slonc,

the . . that age (Pnyani 1981)
CXPCCICd \VC|8hI galn &r Ch;lMlzglggl\?Dl ITAL HEALTH REPOSITORY PROJECT
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Alihough some studics have shown diminished lacistion in malnousished

mothers (Bassir 1958) the precise putritioaal intake at which lactation is
dunimshed 1s unknown. Van -Steenbergen and co- workers shawed a reduction
of only 8gin/24 hr in the milk production of 46 rural Kenyan women who had
low weight for height duning the third trimester of pregnancy when compared
with theu counterparts with good weight (or height. Protein and laciose
concentrations in mlk were comparable with that of Bnush mothes . bath
groups. Apart from the quantity of milk prodused.. it has also beco ‘shown thas
the growth of exclusively breast fed cbildren through the first 46 montihs of e
m developed and developing countries is adequate (Huffman 1990)

BDORDERLINE NUTRITION AND BREASIFEEDING PRACTICES.
Both thc babies of supplemented and caotspd mohers had unlionted

nccess ta the breast nulk of their mothess. Tasough ot the follow up period of
'0 months 1here was no significant ,dilfésence  between (be way the

supplemented and the control groups fied their babies oo demand and bow they

had access 1o breast Alost of the\babies ity the two groups do 0ot use dumny,
Pacifier or comforter The'mothers did 001 breast-feed otber childven (No

SUT0Bnte mother) The sesult suggest 1hat feeding oo dexmnd was by @r the
MOst popular praciice’ The tesuhs of this work alsg agree wath the fidfing of

WO i 198%, on {requency of breast-fecdug
Similarly, the requency of breast-feediag episodes dswg the day (6.00

A-9. 5%mn) and f; equency of mght e pe cast-feeding cpsudes were sumdar in

the two groups of mothers, Although niost of the motbers bad started w €
these WOIETl WeIT

24lsite e pome by five mionths posiparua, magonty of
while wixking outiade the bome

tlso able 1o preast feed their babies on (enand
i 1his type of soao-

Phis g Possiblo because the nain occupation of women
ding dnd miwal wwrk Their babies are with Lhem

cco"“"'ic toug 1s pelty ta
8 ’ i AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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all the time as opposed o the middfe income and highly educated mothers who
can not fake their children to work because they work o c')ﬁicul Sinulir
obscrvations were made in a study conducied in Mak urdy, Benue State Nigena
(Igbedioh 1994). in that sludy, it was demonstrated that occupation and
education of their mothers influenced the frequency and duration . of
breastieeding. A study of Israels women (Ever-Hadani ¢s af (1994) Lowever
reported a posilive correlation between cumbes of years of schooling and

duration of Jactation

Mlost of the mothers did not express breast milk by hand or pump,

occasionally 2% of the supplemented subjects expressed milk at tbe fountb
month and 2% of the conirol subjects at the first-and Stxth months. This is not

unexpected since the subjects were marginally malnoutished and most of their

babees had unlimited access to the breast;and swere fed on demand.

Within the first month postpatium 2% of the supplemented mothers and
5% of the control, mothers had staried working outside the home and by the
fourth month, $3% of both groups had started working Majonty of these
mothers were abic (o breast feed their babies on demand while working outside
the home More of{hc supplemcnted mothers were able to bizast feed on
demagd while.working This data corresponds uilh.whal was found in Nigena,
Zaire Clule, and Ethiopia as being 1he normal practice (WHO 1981)

The overall prevalence of breastfeeding was high. The pescentage of

infanty being breast fed in the fisst month was 98% in both control and
Supplemmented groups By the second niontb this has fellen 10 86% and BB% for

Supblcnicinied and contiol groups respecuvely  But by the sev enth month ,over

half of the mothers were not breast feeding ia the two groups and by tbe ead of

One Year Only 219 ‘nd 11% m tbe wpplﬂ@lﬁj apd coouol groups
e 1s similas to e findings of

tubul l\‘ely were sull b[m[MN J(!"ﬂ. mAtLW%ITORY PROJECT
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an earlier’ WHO collaborative study on breastfeeding (1981) In Nigeria they
found that about 100% of all the four groups of mothers studied were
breastfeeding at the ime of the mterview. By the third month 96% of group A
(economically advantaged) were breast feeding and 100% of all the other
groups were stili breastfeeding However, by tbe socth momb 32% of group A,
91% of group B (urban middle income) and 97% of group C (Uiban-poor) and
100% of group R (rural) were stll breast feeding. By ithe twelRb momth po
member of group A, 22% of group B and 97% of goup R were sl
breastfeeding. In this study breastfeeding was oafy well maitained in the firg 4
months of lactation in the groups studied (supplemenied and camoral). Ts is
similasr to the trends found in group A and partly ingroup B Thas is not sisnilar
to thc casc in group C and R where breastfeafing was well mmntuned

throughout the lirst year of the child. (WHO £981)

The percentage of infants_receiving food or fuid otber than suckled
breast juitk as taste(a spoonful).was mote pievatleni in the conamul than
expenimental.  The pervesitages in the first tea maaths in the suppleiminted

subjects were less than 0% while in the contro) group ihis was bexaeen 11-

20% Most of the mo‘hc[s wesre g]\m alzier 10 thar batwes m with the

breast. Qnly 22, of infants of the spphaxxied mothers and 3%% of mfmts of

contiol miothers showed preference for the Azt broast

The percentage of infiias with epesodes of fipess throughan the follow

UP was gencrally low. A shightly high figure of 25% was recorded at the ||

Hhumt, sucking Occasionafly Was S6CR i the (wo groups Sudxd  Tde
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percentuges werse vety low in the two groups and in the cases seen, the twmmb
sucking was nol consistent throughout the study period The suckding inteasty
m the (wo groups was the same or more in the first 5 months of lactauon, The

percentage of infants suckling in the same way was constant in the two groups

T'he supplemented miothers on the average were eating about Sig of
protein, 1940 Kcal of energy and 21 9g of fat per day Supplementauon with
biscurt (10 g) increascd their energy consumption by [8Kcal, proteis by 8g and
fat by 8g (Appendix 2). The effect of this supplement on the growth of their
suckhng infants and the anthropometric measurements of ibeir mothers has been
discusscd earher m this dissertation. The most comumon. souite of prolemn
consurned by both groups of mothers was fish. _85 - 90% of motders in both
groups do not consunie poultiy meat af all throughout the duration of follow up

Only' 3 - 5% of the mothers in the two.gioups did not consume fish Most
mothers in the wwo groups studied cofsumed red meat about 3-5 times per

week

Powdered milk, qaid.milk aod cereals in tbe form of cora pap were the

most comninon supplemenis taken becsuse they were breastfeeding.  The

mothers \vere generally hicalthy throughout the study penod. In both groups,
there was fess than 10% episodes of illness throughout the 10 months of

lactation, with.ihe exception of the 13% episodes of finess in the 9* month in

the conyzol group
The average nunsber of breastfeeding episodes per day was 6-10 in both

8'0uPs and i avernye number of daytime feeds was 5-7. This is sinulas o the
that was camed out in

lind mgs of WHO study on pattéras of breast feeding

™any coynuries including Nigena (WHO1981) The average number of night
found i Nigefia 8s opposed to

¢ of 4 times per aight was

OSITORY PROJECT
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found in the rural groups of Zaire, Guatemala and the Philipptnes  Night hime
breasifeeding was still common a Lhe end of !2th month postpaitum, but there
was a gradual decline froin the fourth month postpaitum (WHO 1981)

e mean duration of breasifeeding in 1be (wo groups was between 9.
12 minutes Duration of breasifeeding was sinder in both groups Most mothers

were giving ther infants milk or nulk based feeds aboul 3 times a ddy In N

feeding bottle in the 1wo Broups siudied. 44% of the infants'\(of the

supplemented mothers and 40%% of the infanis of the coetrol molbers dd nol
gve milk or milk based ecreals at the first month postpstum® At 8 owaths

postpastun, sonie of the mothers had stopped mulk or mulk.based cereals. This
3 not unexpected considenng the purchasing power of the mothess  Most
women cannot afford cercals and consequenify they expose the afams quackly
10 adult dict norinally consumed by the family. Within 8 - 9 months, most babses
tolesate other foods caten by the family, especally pap that 15 made fiom
Comsiarch.  The mothers consequently wean the infants off the melk and oulk

based cereals, winch are insecent-limes very expansve

!‘lqum;m_lmf MAILNUTRITION, PROLACTIN CONCENTRATION
AND RESUMPFION O LACTATIONAL AMENORRHEA
The_eQect of maternal nutniional status 06 probictin concentralion and

Of the duration of lactationsl infertility was iovestigaied  There were no
tignificant ditferences between (he basal fevel and sucknng mxksced prolactm
®onCceNiration in the two groups of mothas suabed Ths showing thu
l"”l"cmcmmion of the mother’s dict had no efiect on tbe ConoemD 300 of the
f’m"(lin levels This is in agtecment With the findngs of Shaingn of ol (1982)
" Indna They did no! obsarve any effect of body weight oo prolacus

%c'“[“uon in the undmriﬂnd mlm M However, Lumd of ol
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(1980) found a reduced prolactin concenisation tn the Gambia with

supplctnentation of the inother's diel

A more rccent study in Srilanka on the effect of skimmed milk
supplementation on laclauonal amenorrhoez, aod maternal prolacun
concentratton- Was undertaken by ( Shatuga et 2l (1992) skimmed milk

supplememation did 001 cause a reduction in prolactin secsretion, The abseénce
of a consistent sigmficant diflerence tin prolactin conceniration between the
supplemented subjects and control group cao further be explaned by the similar

fiequencies of breast feeds in both groups of mothers. Since suckling is the

most potent sumulus for prolactin secretion. Although, protein'meals have been
shown 1o increase prolactin secretion, (Ishizuka et-al (1983) Such an effect

was tol obsenved in tiys work, either because the amount of addiconal prot¢in
was an inadcquate stimulus or because prolactin secretion was maximal only 1o
response 1o suckling. Similarly Kurz-et al.(1991) found that matema) dietasy
intake did not allect the length of postpartum amennoihica , but the child’s tack

of breast nmilk intake did. Thes is because a cluld's breast aulk utake reduees the
frequencies and duration.of suckting which in lurn affects the suckling stamubus

which has been known to/induce prolacun secretion and dusstion of lactatiooal
Infertility
The 1otal number of breasifecds per 24 bouts aad the aumber of other

feeds pec 24hour in both groups by ume posipartum were aot significantly
difleren; between the two groups of motber infant pair- Simlazly both dey ume

1™ night time preast foeds were not sigaificantly diflerent 10 the (w0 groups

The nean duration of lactations! smepomhoea s 285 weeks
(7 Imon1hs) for the supplemented mothers and 24.5 weeks (6 1mooths) for the
Conlm| mothets There was 00 signifieaqy difference between the leﬁOﬂ of

|lcmi°"a| amenorrhoea of the two gioups of mothets Siptilar duration of
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lactationat o:nenorrhoea found may be accounted for by the fact that the 1wa

groups of babies had similar suckling frequency and duration which have been

shown to be directly correlated with duration of lactational

amenorrhea. (Mcneilly 1982)

This finding shows that maternal supplement mtake was not an important
vanablc explniung the Icngth of postpattum amenorrhoea. The influence of
nutritional status of women during lactation oa the duration of. lactatsonal
infcrelity is the same if wetl nourished women murse their infanis)at {requencies
comnion 1n populations with extended periods of lactational ameaotrbea, This
lindisg hos been observed by Lewis (1985) and Shoit-{1991) on contraceptive
effects of lactational amenorrhca = They found, that the single most impoitant
controller of the duration oflactational infertifity.ts the suckling sumulus of the
baby. The duration of lactational amenorrhoes obscrved here is also similar to
the tindings of WHO (1981) m which.70-80% of the molbers in Nigena tn the

econoipcally actvantaged group wese found to have staited meastiuatiog by

Gnonths postpartum

The prolactin_response to suckling wese done in the eveaiogs between
4pm and 8pm_ ‘Tie.basal level of prolactin concentration was taken at about one

hour or more aftér the last bressticeding cpisode and the sickiing induced
Prolactinweomcentration was taken 30 nuoules ailes he commeocement of a

bfcaﬂ-fcediug episode. Al admission, plaon? coocentrauons of prolaclin were

Y high and gns reimamed so dunng the first 3-4 months posipattums, dechning
" parallel o syckling activity post-panum This shows thst the basal
“ncenieations of prolactin and the maguitude of the prolactin respoase to

to the Gndiogs of

wd‘“"g decrease with timc posipantuny This is sinular

Glasg;er et al (1984) who found that the basal concentiations ol prolactn and
suckling decrease with Ume

the : lo
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postpartum. When suckling episodes ocour frequently there is insufficient fime

between them for prolactin levels (0 fall to low levels and so basal
concentrations of prolactin rcmain elevated. When suckling episodes are fess

[ccquent due (o introduction of other feeds flom 4 months postparium,
concentrattons of prolactin fall belween feeds, and thus the prolactn
concentrations in response to suckhag falls. (Glassier ct al 1984) Thus, basal

prolactin concenirations appear to decrease more rapidly with time postpsrium

The volume of muik taken by the two gfoups of babics was similar
throughout thc month postpaitum, suggesting that the iteasity. of the suckling
stimulus was no! diffcrent in the two groups of motbers. The mean duration of
night Linc breast feeding was sunilar in the two groups of mothers, The average
in the two groups was 5-10 minutes. The eflect of night ume suckling episode
which has been suggested by many authors ‘induding Howie and Mencilly
(1982) to be important in maintaining lactatioazl inferulity was the same in the
iwo yroups of mothers. This has gone further to explain the absenee of a
significant difference in the’ dufation of lactational infettility in the two groups

of mothers. They botl-had sinular breast-feediog practices aod hence similar

dusation of factatiopal anicnorrhoea
The onset of follicular development aod ovulation in the first and second

meNstnsagion. vas investigated in the two Broups of motbers by monitoting the
urinary pregnanediol.3- slpha glucuronide and Estrooe-3—ghucuroaide

LonBitudinal squdies which have used ovariso bormones as markess of 1he
H , :
'Ming of ovulation haye shown that conlumung lactationsl amenorrhoea 18 the

i IMpo;tant indicstor of anovulatioa (Howie 1993) Wheo menstruation

OECurs it is important 1o kiow whether the cydes are anovulato)' of oot

I the first cycle 77.3% of the motbers in the supplemenied group had

. 495 %
"Movuly Mensicuation while Zarék%mmgk!ﬂoé.%f%gﬂgl Poup 54.5 Sshad
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anowvular mensiruation while 45.5% ovulated in 1heir first nienstruation In the
second cycle 54.5% had anovular menstruation, 45.5% owvulated in the
supplemenied mothers, and 46.2% had anovular menstruation and 53 8%
ovulaled in the control group. The endocnine finding from this work shows that
even when inenstruation occurred, there is still a lot of wregularities in the
follicular development ond ovulauon of the lactating women. Tbis fnding 1s
similar 10 the obsesvaiion of Howie (1993), which showed that:-alithougb
irregular ovanan follicular developmeni can occur, ovulation is“not-observed
until the cycle immediatcly following the retum of menstniation’ Lowrie (1993)
observed this m only one individual. However, in the present study even
though inore niothers had ovulaled in therr second mensiivauon, some of the
mothers still had not ovulated The greatest vulnerabiity 10 unplanned
pregnancres in the lactming mother 15 thus from the cyce precedmg the firs
menstruation. Hence, the need to educate the lactatng mothers about thesr
returning fertility by the occurvesice 'of first menstivation. (Gray 1990, Howte
1982.) Howie (1993) showed.that the cycle precediog first menstruation i the
subject he siudied was-either anowvular or just possibly, a owular cycle
associated with a grossly inadequale luteal phasc incapable of sustamog a
PfC8nancy ANl these" siudies nie pomting lo the_fact that ihere is irregular
folicular development of the first few measurvation following tbe retum of
MeNstrualifloww  Ovulauon with an adequate luteal phase is aiso less likely to
Oceur itraursing women who are fully or niearly filly breastfeeding (Keanedy et
u (1992) These patierns of urcgular menstrual cycles dunng lactaiion afles the
relum o Cinenses have been reporied in several studies and are coassieot with
the el"dcmlolomcal evidence that mothers who ate mcnsuualing dunng breast
fccd,ng have a chance of gonception which is less than that of sormally cycling
Yon-lactating omen but high eoough to require alicrestive family planaing
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Chen ct al- (1974). licnce the need to educate mother of the iisk of getitng
pregnant. This finding is consisten! with the findings of W110 (1981) in wluch
the percentage of wonen with relurned menstruation was remarkably uniform
in all groups of mothers nol breast-feeding but by contrast, the percentages

among women who were breastfeeding vary widely from group to group. The
data show that breast-feeding was assocraied with a considerable delay in the

return of menstrualton, but that the diffcrence between breast-feeding and non-

breast-feeding mothers gradually diminssh or disappear with time.
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CONCLUSION

The resuvlts of (bis work have shown thai bordesline nulnutrivon of 1be molher
did not al¥eci

* The growih of their suckling infants

* Breast{eeding paiterns in Icrms of frequency and duration. of breastfeeding

of their suckling infanis

Supplementing the diets of the molthers did mot-affect basal prolactn,
suckling induced prolacim, conecntratioas, the. féturn of measvruation and
ovulation. Nfothers in the Iwo groups had-simelar dutation of lactational

anmicnorthey
The concentration of prolactin-decreased with iime postpastum along side

with 1he suckling {requency 1hus suggesung a direct relatioaship between them

Supplementing 1he molher *s.dict had some improvemen| m the outriticaal status
of the mother, Tius {inding suggests that breastfeeding should be epcouraged

wheie ihere is saicrnal borderline malmutntion. The young infanl growdh,
health g;u) well\being, including the mother's health will be 1akea care of by

sUl’l’kmentmg the mothers’ dici
Supplementing the diet of the molber did got atfect the duration of

lactayiong) amenorrhoca o the supplemenied mothers This suggests that it 1s

Ol nutrijion but rather suckling activilies and breast feeding pracuces winch
entation. This in tum can affect

allece e conceniration of profacun conc
dUrdtion of jaciational smowmorhoes. Evea when mensiustion bas f esumed,

thete are 4 jo1 of icgulantics 1a the follicular development of 1he two groups
ovulatofy of anovulatory

PROJECT
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when exclusive breast feeding is not practised At such tanes mothers need lo
] be educated on other (amily planning methods which can be used at this time to
prevent another pregnancy, so that the bhealth of the mother 1s not compromised

by another pregnancy within 6 months of defivery of a cluld.
RECONMNMENDATION

I Brcast feeding should be cncouraged wliere there is maternal
borderline malnuintion, and the dict of the mother should be
supplemented. Supplcmenting the dict of the mather will take
cace of the babies nutrition as well, since. maternal breast milk

production is not sacrificed in the absence of good maternal
nutrition and that supplementation of the mother may likely help

to build matesnal stores in marginally nounshed lactating

women

2 If a mothcr is willing to use Lactational amenorrhoea a3 a fanuly
planning tncthod, the mother should easwe that a high frequency
and duratfon of breast feeding is maintained throughout the

months.of laciational amenorehoea

3 Immediately: the menstruatton resumes, the mother should add

ano1hier family: planning method lo guard agdmt unwanted

pregnancies
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