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7. ABSTRACT SUMMARY

Although almost all infants in rural Bangladesh are breast fed
their growth tend to falter from 3-4 monihs onward. This could
be due to too early introduction of supplementary foods lLeading
to increased diarrhoeal illness, malnutrifion and increased risk
of death or due to too late introduction of weaning foods leading
to undernutrition, increased diarrhoeal mori:idity and increased
risk of death. |

This study will examine the effect of weaninp at different anes
on the growth and morbidity(particularly diarrhoeal illnesses’ on
a group of infants. The effect of-maternul nutritienal status on
the growth of the infants will be assessed also. Attitude uf
mothers regarding breast feeding and weaning of infants will Le
recorded at the beginning of the study. FEreast feeding practices

will be closely observed in a few mothers and their infants.

The fTat and micreonutrient conlenl of bregast "milk will be
assessed  and related to the nutritional status of the wmothers

and the growth of their infants.

At the end of this study we expect Lo ideﬂtjfy
the optimal periodsfor introducing supplementary foods, any
deficiencies in breast milk that may exist and good breast
feeding practices. These findings may help 1in nutrition

intervention programmes for mothers and children in Bangladesh.
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1. OBJECTIVE:
The objective of this study will be to assess the elfect of the
onset of weaning, morbidity and mother's nuiritional status on
the growth of breast fed infants. Dreast feeding practices wiil
be observed in a few mothers and infants and this will include
the frequency of putting the child to the breast and the duration
of each feed.

The c¢hange in fat and micronulvient content of breast milk  at
different times of lactation will be measured and related to fhe

mothers’ nutritional status and growth of the infants.

2. BACKG

I

OUND

Breast feeding s the tradiliconal- and alwmost universal form of
infant nutrition in rural Bangladesh.1,2 . Khan I has found 4#e
of rural Bangladesh!: mothers breastfeeding their infants at { yr,
of age, while Brown et al(3} and Huffman et al 4 found  tne

almost universal continuation of hreast feeding uplo 24 months of

age and bevond. The World Fertility Survey has shown Lhat
Bangladesh has the longest median perioed{3! months. of breast

feeding among all the countries studied.

Observations in many rurul communities of the developing world
indicate that in most cases infants thrive well on breast milk
alone, for the Ffirst 4-68 months .of liferh), Jeitltiffe and
Jelliffe(6) and Mata and Wyatt(7) have shown that breast feeding

enhances survival during early months of life.In most developing




countries the average growth rate of infants is satisfactory upto
3 months of age, but then begins to fall sharply(8). Khan and
Curlin(9) have shown that the growth curves of Bangladeshi
children fall far behind those of developed nations from the 4th
month onward.Exclusive breast feeding 1is capable of supporting
excellent growth before 3 months of age{10:. Ahn and MaClean{l1l)
and Kawser and Talukder(1l2} have shown an appareat fall off in
growth after 3-4 months of age in groups of olherwise
successfully breast fed infants.

Despfte the fact that all rural Bangladeshi ﬁothers hreast feed
their infants the prevalence of mainulcition tun intancy 3= ter the
extent of 80%:13Y and the intant moartsiity of 142 1006 live
births, ie one of the highest in the wurlﬁ. The reasons for this
could be explained by the " Weaniing's Dilewma'™ 14 presenterd
schematically below:

THE WEANLING'S DILpMMA

Weaning Onsel

Too early Too late

Increased Indernutritiion
diarrhoeal

illness

Malnutrtion lncreased diarrhoeal

morbidity

Increased risk of
death



Logically the timing of Lhe inlroduction of additional foods ig
the diet of the breast fed child should be determined by the
quantity and. the guality and the duration of production of the
mother’s milk and the adequacv of the infant’s growth in relation
to this. 1§ . However this is not possible 1n practice and the
weaning period has long been recognised 4as a particularly
hazardous phase in childhoodi15 . Since the standards of personal

hvgiene and sanitation are low in many communities of the

developing  countries, contaminatton  of ufant fooad with
pathogenic microorganisms may be  an impoir iant source of
infectiuus  diarrhova 16, Black s+t 117 have specifically

found that :n rural bangladesh, E. coli contamination of weaning
fouds was  significantiy related to the cochildren’s annual
incidence of diarrhoea.

Also in the third world communities suboplimal maternal  henith

and nutrition mav result in lower o1 jess  wel] sustalined mwi . &

—

sulput T107 0 Studies Yo wWhitehoad b 41718 . Ionnerdal ot
aic 19} on tredast milk output did not show =n increase in output
sustained over the course of luctantion. Growth way falter because
of disparity between milk production by the mother and the
vhild’s neecds. The chiid wiil then be mainourished, bhoecaming
predisposed to diarrhoeai3) and and again diarrhecea huas  adverse
effects on growth(20:

Due to the problems associated with the onset of weanlng it has
been advocated that weaning should be delaved in underpriviledged

communities for as long as possible{(21). However, despite

universal breast feeding in rural Bangladesh,Brown et al{3) have

6



reported that the consumption of nutrients by the infants is
grossly inadequate compared with international standards. Indeed,
the growth rate of the infants was already faltering compared
wilh an intermnationml reference population before they were B
months old. The i1mportant question then is,"how long is breast
milk alone adequate for the normal phvsical development of the
infant?”

An  attempt to soive the dispute center.ung arovnd the merits of
2arly  suppienentation and the dangers of woeaning Poods was  made
bv Watkinsan 22, He showed thatl children recetiving the highest
breast milkh 1ntakes had luter weaning datles, a delaved onsget of
diarrhoea induced weight loss and a sit.nificantly greater weitght

than their less priviledged counterpurtis by the ape of one vear.

Another important gquestioen t het arises is whether mothers,
particularly in the third worldid, introduc- weaning foods
inappropriately  —ariy, reducing their milk  ootput 235, aad
prematurely ERpPUS LY theirv infants t the rish of

sustrointestina: tnfection and thereby matoutration 24, Jeliiffe
and Jellijfte Y57 have supggested that early supplementat ion  with
semisol tds roeduces the reflex proluctin secretion. In bthe Gumbia,
Howland et wl{l4) have shown a general trend for growth faltering
in ¢hildren who were weaned before three monlhs of ageo.

In Bapgladesh, there is no consistent pattern for introduttion of
wenning foods, EKhan(l,, working in 2 rural area ing  Meheran,
Comilla found that by age three months, 11% of the infants were
given rice and wheat products 1in the form of ltiquid and

semiliquid preparation. Istam{25), working in another rural ares



found that supplementary foods were added between 1 and 13 months
of age. Alsoa, in rural Bangladesh the diet of weanlings is

severely limited, both in quantity and quality{3).

The other «question that arises is whelher wothers i rural
Bangladesh start to give supplementary foods because their breast
milk becomes inadequate for the growth of their chitdren.

The nutritional adeguacy of breasi milk van be roughly  assessed
by measuring the 2.1 hour output znd chemical compositi -a or by
the recording of satisfactory growth eud good health of their
infants’'25). However, the techuieal difficolties of  obtaining
representative samples, especiall, el s 23 how basis for
determining breast milk volume ar- sreat, part tecuiorliy o Uhe
field:i25).As fat is the major determinant of the energy value of
breast milk, soluble vitamins and ecssential fatty acids 27
assessing fat content by a simple meithod would be more wor:n
while in rural Bangladeshi wothers.We also intend to assess | h
zine, aron and coupper conten! of roast miik atl ditferent prricoan
of lactation.Again the quality of breast wilk wonld depand on the
maternal nutritional status and the frequency and duratien of
suckling.  This studv will salso assese the nutritiosal siatus  of
the mothers. The suckling frequency and Jduration of each  Feed

witll be closely observed in a few mother-infant Eroups.



3.RATIONALE

Almost all infants are breast fed in rural Bangladesh,but many of
them do not grow well. Supplementary foods are not introduced in
an infant’s diet at any particular time. Tn some it is started
toe early and in some it is too late. Again, the fall in growth
vould be duc to peor nutritional status of the mothers leading to
peer quality of milk. No longitudinal study of al}l these factors
has so¢ far been Jdone in Bangladesh. Thus, i1 would be worthwhile
to study the eifect of weaning, the mothers’ nutritivnal status

and breast milk fat and micronutrient centent sver the period of

lactation on the drowth of ipnftfants in rural Banpladesh.

b.SPECIFIC AIMS:

The specific awms of lhis study wil! e test the following

hypotheses t{hat:

i. Too earty introduction of suppieomentary feods is nin r2porrant
caure of srowth faltering in infants in rural! Pansiadecly.

2. Growth of breast fed infants 1s roetated to their mother’s,
present nutritional status.

3. Growth faltring due to illnesses contributes substantiallv to
the overall growth deficit in rural Bangladesh: infants.

3. Good brea;t fecding practices, thalt is regular sustained
suckiing leads to improved Tactationailperfnrmance, which can be
detected by satisfactory growth of the Infants.

9. Fat, zinc, iron and copper content of hreast milk mav be rate

limiting facters in the growth of infants.



The study will be carried out in the ICDDR,B field project ..area
in Chandpur, which is 40 miles to the south east of Dhaka and
g

aboul 12 miles to the south of Mf{lab; The Chandpur field area is
lé;s intensively studied than {he other ICDDR,B projeét areas. At
present a field comparison of WHO- ORS and Rice*Sa;t ORS is goling
on there in seven viliages,comprising of 12000 people. The
present study will also be undertaken in these villages. All
these wvillages are approachable throughout the vear and the
socioceconomic and educational status of the mothers 1in these
vilinges are comparable.

The study will be lor one year and six mounths; one vear for
field work and six munths for data processing and .analysis. A
total of 100 mothers and Lheir infanls born consecutively between
mid October to December, 1985 will be selected for this study.The
birth rate in the areas is 40,1000 populaltion and bthe highest
births Fake place duriney  Ociober Lo December.Two healtlh
assisltants will wmoetivale mothers during Ltheir predgnancy Lo
participate in this study. Multiple births and children born with
congenital mallformation will be excluded.

Welzht, length and arm circumfercence of the infants will be taken
us  soon after birth as pessible and Lhen once every month. The
weight,arm circumference and skinfold thickness of the mathers
will be taken when the measurements of  her child are
taken for the first time, and then once every three months. The
heights of the mothers will be recorded once during the study.

Portable Salter spring balances with 100 gm graduation will be

LG



used and checked frequently with known weights. The weights of
the mothers will be +taken on portable scales. Al1 the
measurements will be taken by two health assistants except the
skinfold thickness of the mothers, which will be taken by the
principal investigator.At {he beginning of the study, the
knowledge and abttitude of each mother regarding breast feeding
and weaning will be recorded

To determine the exact btime of iniroduction of supplementary
foods, the dietary intakes of the infants will ke recorded

fortnightly. Weaning will be considered to have started if there

is regular addition of other foods to the infant’s diet
documented 1n three successive weeks, The mother's reasons for
starting supplementary foods will be notad. The type and amount

and the frequency of giving these foods will he recorded by a 24
hour recall by the mother. History of illnesses, duration and
treatment given will be noted . In cuse of diarrhoeal i1llness,
the tvpe of ORS given will be recorded.

Breast mitk will be collected from the mothers once daring  the
first month and lhen once avery three months. It wiil be
coltliected belween [0am and Z2pm, when maximum concentration of fat
occurs{29.. Milk will he taken at the beginning and at the end
of a feed,from both breastis, so that variation itn fat  content
during a feed can be overcome. The fat content will be estimated
by the "Crematocrit" method {(27), by the principal
investigator.Zinc, iron and <copper concentration will be
determined by flame atomic absorption spectroscopy as described

by Mendelson et al {(30). This will be done in the 8t. Thomas’

Hospital in London.



The suckling pattern of a group of infants {twenty)}, selected
randomly at the beginning of the study will be observed for 172
hours on two consecutive days once every three months. The number
of times the infant is put to the breast and the duration ol each
feed will be recorded. This will be undertaken by the two health
assistants.

Each child in the study will be given a srowth card 1n which the
weights will be plotted every month.

The two health assistants, helping in the study, will be trained
by the principal investigator, in taking the measuremenls and
filling in the information sheets, at the beginning of Lhe

~

study.

Baslc primary health care will be given to the mothers and their
children during the pericd of study. Lf necessary, they will he
referred to a nearby hospital. Advice about autrition and

contraception will bhe offered, when asked for,

DATA ANALYSIS

The weighte of all the infants will be plotted apxinst the 500Uh
percentile of the NCHS standard {31) to see the overall growth
pattern of the infants (fig.1:. The infunis will be grouped
according to the age of onset of weaning into eurly, mid and late
Wweaning groups. These will be 0-3 months, 4-6 months, and after

? montés. The mean weights of these groups of infants will be
then plotted against the B50th percentile of the NCHS standard to

compare the difference in their growth (Fig.T17). Avpropriate

statistical tests will be done to find out if there 1is any

12



significant difference in these 4 groups. The pumber and
percentage of children weaned at different ages will be
calculated and plotted as in fig.III. The number of «children
getting diarrhoea will be related to the time of introduction of
supplementary foods to their diets,

The fat content of breast milk will be related to the time of

lactation (Fig IV) and maternal putritional status {(Fig V.

The effect of incidences of illnessess, Mmaternal breast milk fat
content and time of introduction of weaning foods aon growth of
the infants will be derived from a multiple regression analvsis,

Other relevant statistical tests will he done where wppropriate,

In Bangladesh supplementary foods are not introduced in an
infant’s diet at any particular t{ime.In some it is staried too
early and In some i1 is too late. The effect of introduction of
supplementary foods at different ages on the growth of infanis

¥

and the fat and micronutrient content of breast milk at different

stuges of lactation may help in a more realistic asssessmen: af
the adequacy of breast milk as Lthe sole source of nubtrition in
the early months of life. This 1s ecritical in nutrition

intervention programmes for infants in Bangladesh.

1d



E.FACILITIES REQUIRED:

Data analysis facilities at the ICHDDBR,BRH.

F.COLLABORATIVE ARRANGEMENTS.

This will be a collaborative study of the Instituie of Post
Graduate Medicine and Reasearch,Dhaka, ICDDR,2 and the Tanstitute

of Child Health, Tondon.
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BSTRACT SUMMARY (For ethical commitiee)

o]
1o

1. This =study will assess the eoffect of weaning, mothers’
nutritianal status and the breast miik fat and wmicronutrient
content of amothers on  the growth of infaontls. Growth wiltl
be monitored in infants from birth to one vear of age. The
mothers’ breast milk fait and micronulrient content will be
assessed also.

2. There is no risk invelved.

3. Does not apply.

4. Subjects will be referred by number onty.

5. Signed consent will be obtained from the authorised legal
guardian or parent of each infant.

5, Fortnightly interviews wilh mnthers of approximatelv 15 mins.
duration.

7. Each of the infants will bLe given u growth card. Theit groewih
wiil be monitored JTongitudivaliy over o periovd of one year, The
mothers and their irfants wiill receive health care throughout the
study.

H. This project reguires the use  of Lirth recorids.,
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f.

Fosition %effort WNeo.of Anunal Project requ
days salary Ta
Principal 160 lyr -
Investigator
(o -Invesiiggator 10 byr 120,6817
Health aAssils 2. 100 iyvr 75,614
Secretary{GiT) 10% 3months 16,4449
sub-total
2.5upplies and
Materials
Stationury Unil cost Annual
reguirement
Faper Th. 0.58/sheet 2000
Batlpoint pens Tk. 9.00 10
Cliphoards 26.00 o0
Files{Ad, 7.060 20
Stapler iRC,00 I
i
4. EQUIPMENT
Salter Scales 2
Herpenden skinteld caliper i
Length boards 2
Measuring tapes i
Microhaematocrit tubes 1000
Microhaematocrit
Reader i
Sealing material
Microhaematocrit
centrifuge machine 1

TOTAL

rements
a Dollars
L2, 0261l

LG14

75
1, i61

849,036

1000
360
100
140

L8O

20840

2400
2806
2400
480
8040

1600
280



4. PATIENT HOSPITALISATION Not applicable
5. OUT-PATIENT CARR 5,000
6. TRANSPORT :
Launch trip from Dhaka 50 16,000
to Chandpur und bhack
ronce & week)
T. TRAVEL AND TRANSFORTATION OF PERSONS
Rickshaw fare for health
wurkers. (Taka 20/day; 7,300
28,300
8. Transpotetion of things
10.PRINTING AND REPRODUCTION
Vot cost
paper printing, 2,000
pholtocopying
{1.UTILITIES, RENT and
COMMUNTICATION
Room rent in Chandpur 100G /month 12,000
Computer costs
.3 Coding assts. (2) I month 55,740 4, 644
L4 Data entry assiti ) l; L days 23,280 junior 1,161
L6 Computer programmer P manth HH,0110 5,417
L5 Statistical Officer I month 46444 3,870
27,092
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B. BUDGET SUMMARY

CATEGORIES PROJECT REQUIREMEKRTS

________________ Taka  Dollars
1. Persecnal services BY,036
. Supplies 2,080
3. Hquipment 20,760
4. Transport 28,300
L, Printing and reproduction 2,000
G. Rent, Communicat ion and Utilities 27,092

TOTAL 1659, 2648
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FIG IIT Introduction of weaning feods at the different ages
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FIG IV. Percentage of mothers having different fat concentrations
in their breast milk at different times ~f factatiaon
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FIG V. Percentage of mothers having different fat concentrarion
in their milk in relation to their nutritional status.

Percentage
of mothers
[1 high fat content
<> medium fat content
{} low fat content

well mildly moderately severely
nourished undernourished undernourished

25




Village: Bari:
Name:

Heligion: .

MOTHER
l.Ade(in vyrs.
2.Can read and write

yes 1
No i

3. ¥Years of formal asducation

4.0cecupation
Housewi e f

laboure: 2
Setf enploved 0
Cther 4

o T 5
9. Income,month

1T.Invome/maonth of oihoer

12.Land-holdin

r

Landlerss
Only house and compound
House, compound and pond
BExact area in higha

13.Animnls and poultry

Kind

Famity:

Date of birth:

earning membeaers

o

Guantity

3]
[

Sex:
male
Femal e

FATHER

6. Agetin yrs.’

7. Can read and wri
Yos 1
No 2

i,

H. Yrs. of forw

education

9.0ccupation
Landless labourer
Share-cropper

Salaried worker
Businesgmnan
Other

income, month



14 .Housing

No. of sheds

Roof: Thatched/tin/ pucca
Type of floor: mud/pucca
Size of living area(in feaet):

15.Drinking waler

Tubewell 1
well 2
Fond 3
River 4
16.Washing water
Tubewel ]l 1
Well pi
Pond 3
River 4
17. Toilet
Sanitary 1
Pit 2
Open 3

18. Number of people in the household:
19. Number of children born:
20. Number of children born:
21. CHILD SPACING
{ o 3 4 5 5 7

AGE

M- Miscarriage, - deud, A« alive
Mentlon cause of death where applicable
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22, When did ycu put this child te the breast 7

As soon as born 1
8-~12 hrs. after birth 2
On iLthe second day 3
On the third day 4
Later than the third day 5
23. What did vou give preluacteally?

Naothing !
Plain water 2
Honey 3
Other milk 4
Honey. sugar water 5
Honey and other milk G
other 7

24, Pid vou take extra food during pregnancy?

Yes !

No 2
25. Are vou taking extra {ovod now”

Yes 1

No . A

268. Upito what nage do vou intend to breast feed this child?:
months )
29. Why do you wani Lo slop”

Milk wili be tosulficlent

l
I may be pregoant 4
L want toe go to work ]
Qur custom is to stop then 4
[f child does not grow well 5
Others G
“H. low old Was vaur last c¢hild when vyou stopped hroe
feeding him/her”{in months:
29. Why did you stop?
Milk was not encugh 1
Became pregnant 2
Went to work 3
Due to custom 4
Child was not growing well 5]
Mother was not well £
Others 7
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30. How do you know whether your child is growing well or not?

31. At what age de you intend to start solid food in this child”?
(In months)
OR

Mothers may mention milestones:

When child can turn/can sit up/ babbles/ crawls  when teeth erup:
When c¢hild can stand/ when chtld can walk.

32, Why da vou choose that time?

Breast milk will not bLe enocugh

o

Teeth would have erupted

I would like te go to wourk 3
It is our custom 4
Advice from mother ip _law/otherg 5
To save expenses of buving milk

-1 oy

Others
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Nutrtional

Breast feeding, weaning and infant growth in rural Bangladesh

Village: Rari: Family:

Name of head of housechold:

Name of tLhe child:

Mother’s name:

Father’s opame:

51 Date of MOTHER CHTLD

No. visit Weight MAC SFT Length WT. MAC Type
of

Yis

it

ILLRESS FEREDING HISTORY

Type of duration TR, EF Continuing weaning started

diarrheesa

what was How much

givean?

REAY Y MILK COLLECTION

5L NO. Date of collection

For codiog
Types of i)Jlnesses
Meas les: 1

Resp, infection
toough k faver) =2
Fever =3

Skin disease =4

Type of diarrhoea
watery =1

Bloody mucoeid =2
Dehyration present =3

an

How many Why was weaning
Limas? food started?
NO. of anmple Hosu'ti

s
dura

tonre
[P I



WEANING
What was given?

Rice gruel=1
Flour gruel-d
Cihers=3

‘hy was 1l started?

Insufficient breast milk-1

itiness of the mother. 2

Mother is proegnant 4

on advice from mother- in iawsothers =1
Custom 5

font know-0

Qther -7
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