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CLINICAL RESEARCH

Bre 1st'feeding, nutritional state, and child survival in rural

Bar gladesh

'AND: E BRIEND, BOGDAN WOJTYNIAK, MICHAEL G M ROWLAND

Abstra .

The efi :ct of breast feeding on nutritional state, morbidity, and

child survival was examined prospectively in a community in’

rural Bangladesh. Every month for six months health workers
inquired about breast feeding and illness and measured arm
circumference in an average of 4612 children aged 12-36 months.
Data from children who died within one month of a visit were
compared with those from children who survived. Roughly one
third of he deaths in the age range 18-36 months were attributable
to absence of breast feeding. Within this age range protection
conferred by breast feeding was independent of age but was
evident only in severely malnourished children.

In communities with a bigh prevalence of malnutrition breast
feeding may substantially enhance child survival up to 3 years of
age.

Introduction

Breast feeding enhances survival during infancy™ and rank's among
he first four strategies promoted by Unicef for improving infant
and child survival.* Nevertheless, its impact in older children is still
mkpown.“ In a community study in Senegal, Cantrelle and
Leridon found an excess of deaths in 12-24 month old chikdren when
the mother stopped breast feeding at the beginning of a new
pregnancy.! This association, however, was not significant and
mqe was no measurable effect on overall child mortality. -In
DaUen_ts admitted to hospital for diarrhoea, measles, and respiratory
infections in Rwanda Lepage ez al also found a lower mortality in
st fed children up to 2 years of age,’ but interruption of breast

g due to serious illness may have biased these results.”° Later
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Aaby et al produced data from a measles epidemic in Gu.inea-Bissau
showing no relation between survival and breéast feeding in the same
age range.”" Re-examination of the impact of breast feeding on child
survival is therefore umely.

Present study

Since 1966 the International Cenire for Diarrhoeal Disease Research,
Bangladesh (ICDDR,B; f«rmerly the Cholera Research Lat ratory) has
maintained 2 demographic surveillance svstem in Matlab subdistrict in rural
Bangladesh.”” At the time of this study the system covered 147 villages with a
total population of about 190 000. In 1978 a maternal and child health and
family planning programme was introduced in half the villages.

This study was conducted in the “comparison area” which did not receive

" health intervention by the ICDDR,B, other than the provision of oral
rehydration salts. Every month, in addition to their routine demographic
work, 30 women community health workers measured the mid-upper arm
circumference®® of children aged berween 6 and 36 months and asked the
mother or guardian whether the child was still breast fed, had diarrhoea {at
least three liquid stools within the past 24 hours), and whether there were
symptoms of acute respiratory infections, defined as the simultaneous
presence of fever, cough, and tachypnoea. Diarrhoea was classified as watery
or bloody and termed chronic if it had lasted for more than seven days before
the interview.

One aim of the study was to identify simple characteristics of children with
a high risk of death." Ethicatappreval was granted on condizion that the
study would last the minimum time required. Thus the study was conducted
for only six months, which precluded examination of seasonal variations in
nutritional sigie in relation to breast feeding and mortality. The study period
(October 1985 to March 1986) included part of the preharvest lean season.

Below 1 year less than 2% of children were not breast fed and this analysis
was limited to children over that age. Among these, almost all breast fed
children (98-8% receivedsome food in addition te breast milk. Thus in this

. report “weaning”’ refers to finishing with breast feeding completely and not
1o the igtroduction of other foods in the diet. Data from exclusively breast
fed and partially breast fed children were combined for analysis. Other
studies in the same community have shown that the first weaning food is rice
gruel and that adult type foods are rarely given before the age of 18
months. " *

Arm circumference was selected as the indicator of nutritional state, being
easy to measure in the community and comparing favourably with other
anthropometric indices for assessing the short term risk of death.™"
Circumference was measured to the nearest 2 mm with locally manufactured
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Child months were pooled for snalysis; a child was considered as 8
survivor if alive onc month after interview and was entered as 8 new child
month for the next round. Classical statistical and epidemiological techniques
were used.??* Means were compared with the £ test and proportions by the x°
or Fisher’s exact test; relative risks were estimated from incidence density
ratios and their confidence limits by Miettinen’s test based interval.” Pooled
risk ratios were approximated by an analogue of a Mantel- Haenszel
estimate.? Heterogeneity of relative risks was evaluated by testing differences

in the logarithm of the odds ratio in different groups of children.”
Attributable risk was calculated as described by Walter -

Results

Altogether 27 675 child months (average 4612 per round) were available
for analysis. The median age of children at weaning was 305 myamths, which
was similar to an earlier report.? The proportion of weaned children was the
same for boys and girls (38%) and was uniformly low under 18 months
(figure).

With the exclusion of three deaths from dronng\ 49 children died within
one month of a visit. Children who were not breast fed at the time of
interview had twice the risk of death during the following month compared
with breast fed children (1able I). This difference was present only after 18
months of age and persisted up to 3 years (table II). In the age group 18-36
months children who were not breast fed had a threefold risk of death, and

% Of weaned children

Age {months)

Perceniage of weaned children at different ages.

TABLE 1—Deaths within one month of interviews in breast fed and weaned children

Weaned Breast fed Total
Child months 7643 20032 27675
Deaths 22 27 49

£2=7-33; p<0-01. Relative risk for weaned children 2-14. 95% Confidence limits 1-23 and
3-70. .

TABLE i—Deaths within one month of snierview in breast fea' and weaned children in
different age groups

Age group (months) Wezaned Breast fed Relative risk*
T e _
en Qe
wp (e
3036 { g‘;xfhs months 410; 303; ’ 173

*Relative risks of death in last thres cells pot significantly different (3! for hetcrogeneity=
0-75; df=2). Relative risk of death for last three cells combmed 2-83 (95% confidence limits
1-49 and 5-38).

—1
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the proportion of deaths associated with the absence of breast feeding (the
auributablc risk) was 34-4% (95% confidence limits 10-0% and 58-8%).

The mean arm circumference of weaned children was similar to that in
breast fed children (129 (SD 10) mmpnd 128 (SD 12) mm), but weaned
children were on average older than breast fed children (mean ages 29 and
22 months respectively). Using the modified Jelliffe standard to correct for
age,” we found that breast fed children had a signiicantly greater mean arm
circumference for age—79'5% (SD 6-4%) v 79:0% (SD 7-4%) (1=5-65;
p<0-001). Morcover, 2 significantly bigher proportion of weaned children
had an arp #ircumference below 11 L mm (7-7% v 4-9%; x*=82'7, p<0-001).

Risk of death was significantly increased in the absence of breast feeding
only in children with an arm circumference below 111 mm (table III). Asa
whole, children with an arm circumference below 111 mm had a relative risk
of dying of 22'1 (95% confidence limits 14-9 and 32-6) compared with other
children. Breast feeding was associated with a higher mortality in children
with an arm circumference above 110 mm but this was not significant
(tatile III).

TABLE Mi—Peaths withtn one month of intermes i breast fed and weaned children in
different arm circumference categorics

Arm circumference (mm . Weaned Breast fed Relative risk*
Child monthis 592 984
= {Dczzhs 20 8 416
Child months 2098 6511
11125 {Dcalhs 1 13 024
Child months 4953 12537 '
>125 { Deaths 1 6 042

*Relative risks of death highly significantly different among the three cells (x? for
beterogeneity=9-38; d=2; p<0-01}. Relative nisk significantly different from 1 only in first
cell (x2=1393; p<0-001; 95% confidence limits for relative risks 1-97 and 8:78).

Children were more likely to be weaned within one month of an attack of
bloody diarrhoea than were healthy children (table IV), suggesting that an
intercurrent illness might produce a spurious association between the
absence of breast feeding and risk of death. To examine this possibility the
prevalence of selected illnesses and risk of death were examined in relation to
the duration of weaning. Children weaned before the study were on average
2-9 months older than children weaned during the study and it can
reasonably be assurned that most of them had been weaned for Jonger. The
morbidity data from these children (pooled with those from children who

TABLE Iv—Relative risk of stopping breas: feeding urithin one month of interpiew
among children presenting with different symptoms compared with children whithout
particular group of sympioms

No of child
months with
Total symptoms  Relative
child followed by  risk of
months weaning stopping 95%
with within one breast Confdence
Symptoms sympioms month feeding limits p Value
Acute respiratory infectiorn 360 15 099 0-60, 1-64 NS
Acute non-bloody diarrhoea 1656 53 075 0-57, 098 <005
Chronic non-bloody diarthoea 679 28 098 0-68, 1-42 NS
Bloody diarrboea 166 17 247 1-57,3-89  <0-00]
Any of above 2861 111 0-91 075, 1-11 NS

Total pumber of children weaned during study 840, Tota! number of child months afier whick
breast feeding was continued 19192,

had been weaned for more than three months) were compared with those
from children known to bave been within three months of weaning and with
those from breast fed children (tables V and VI). The prevalence of bloody
and chronic diarrhoea significantly increased with the duration of weaning
but there was no excess of these diseases in recently weaned children.
Mortality showed the same trend. The prevalence of acute non-bloody
diarrhoea and of acute respiratory infection was unrelated to weaning.

The case fataliry rate for bloody diarrhoea was higher in weaned than in
breast fed children (four deaths among 153 cases (2-6%) compared with two
deaths among 166 cases (1°2%); p>0-2 by Fisher’s exact test) and the same
was true for chronic diarrhoea (10 deaths among 421 cases (2-4%) compared
with three among 679 cases (0-4%)). This last difference was significant (=
8:32; p<0-01).
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Discussion

These results show a strong association between breast feeding
and survival in children of 18-36 months of age and suggest that
about one third of deaths in this age range may be attributed to the
absence of breast feeding. Nevertheless, the association cannot be
assumed to be causa) until possible sources of bias and consistency
with other studies have carefully been considered.”

TABLE V—Prevalence of different types of illnesses related 10 stopping breast feeding.
Results expressed as numbers (percentages) of child months unth symptoms

Weaned at
Still Weaned  beginning of
breast {or three  study or for
fed months more than
(to12) orless  threc months
child (total child (o) child
months= months= months=
Symptoms 200321 1647 5996) x*  pValue
Acute respiratory infection 360(1-8! 30:1-8) %616y 092 NS
Acute non-bloody diarrhoea 165683 1267°7) 54659 314 NS
Chronic non-bloody diarrhoea 679(3:4 73144 34515-8) 685 <0-00)
Bloody diarrhoca 166 (0-8) 16110 137(2-3r 809 <0-00}
e for trend in proportions: d=1.
TABLE Vi—Deaths in relation to stopping breast feeding
Still Weaned for Weaned at beginning
breast ' three months of study or for more
fed or less than three months
Child months 20032 1647 5996
Deaths 27 4 . 18
Mortatin’/10000 13 24 30

¢ for trend=7-51; d=1; p<0-01.

There was no difference in breast feeding patterns between boys

and girls, so making sex related biases unlikely. In this community
breast feeding is continued for longer in the poorer families, who
also experience higher child mortality.® Not adjusting for socio-
economic state might therefore lead to an underestimate of the nisk
of death associated with the absence of breast feeding .* Weaning in
critically il children was not a source of bias, as there was no peak of
disease or death in children who had just been weaned. The
apparent protection conferred by breast feeding up to three months
after weaning might also result in an underestimate of the effect of.
breast feeding on child survival.
_ Our results are consistent with other studies showing a higher
Irequency and greater severity of bloody diarrhoea in non-breast fed
children.™® The lack of association with non-bloody diarrhoea is
consistent with another study from Bangladesh questioning the
protective role of breast feeding against rotavirus and, to a Jess
extent, Campylobacter jejuni and enterotoxigenic Escherichia coli.®

Anti-infective properties of breast milk aﬁ'g?:t mainly the gut.*
The lower incidence of respiratory infections in breast fed infants
‘eported from several other studies seems to be due to the
confounding effect of smoking.” There was no relationdn our study
between breast feeding and acute respiratory infection.

e difference in arm circumference between breast fed and
weaned children, though statistically significant after correction for
3ge, was small. Improving nutritional state did not seem to be the
only mechanism by which breast feeding enhanced child survival.
A“U'mfe_ctive properties of breast milk may be more important than «
s nutritional content, certainly in the age rangestudied.®

_Lower mortality in breast fed children was associated with a
:;‘:‘Fmﬂy lower prevalence of bloody and of chronic diarrhoea

OWer case fatality rates of these two diseases. This might be

aad of in terms of the anti-infective properties of breast milk**
Ol its value in the management of protracted diarrhoea.”

Breast feeding was associated with a lower monality only
children with an arm circumference below 111 mm. These child
may be considered as critically malnourished, as 125 mm is
recommended cut off point for defining severe malnutrition.* T
may explain their high relative risk of dying. The selective impac
breast feeding on these children may have been due to the h
prevalence of infections among them.” It may also be related to
fact that sick malnourished children continue to suckle even wt
they are too weak to take any other food.®

Continuing breast feeding for three years may confer a substan;
benefit in communities with a high prevalence of malnutrition, a
the practice should be encouraged. Family planning may help,
pregnancy was the most common cause of stopping breast feedi
early in this community.*
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diseases on the developing world. Current substantal donors are the Ar
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USAID, and the World Bank.

References

I Plank S], Milanest ML. Infant feeding and infant mortality in rural Chile. Bl Wi
1973:48:203-10.

2 Janowitz B, Lewis JH, Parnel} A, Hefnawi F, Younis MN, Serour GA. Breast-fesding and ch
survival in Egypt. 7 Buwsor So 1981;13:287-57.

3 Goldberg HI, Rodrigues W, Thome AM, Janowitz B. Morns L Infant mormality and brea
feeding in porth eastern Brazil. Populanon Studies 1984;38.105-15.

4 Habicht }-P, Da Vanzo J, Butz WP. Does breast-feeding really save bives or are apparent benef
due to biases? Am J Epidemiol 1986;123:279-90.

S Grant JP. The state of the world's children Oxford: Oxford University Press, 1984,

6 Jason MJ, Nieburg P, Marks JS. Mortahty and infecuous disease associated with infant feedy
practices in developing countries. Pediamics 1984:74(suppl*:702-7.

7 Feachem RG, Koblinsky MA. Interventions for the contro) of diarrhoea! diseases among yow
children- promotion of breast-feeding. Bul! WHO 1984:62.271-91.

8 Canirelle P, Leridon H. Breast-feeding. mortaity in childhood and fertility 1n a rural zooe
Senegal Populanon Studies 1971:25-505-33

9 Lepage P, Munyakaz C, Hennant P, Breast-feeding and hospita) mortality 1 children in Rwand
Lancer 1981,11:409-11.

10 Bollag U. Breast-feeding and hospital mortality in children in Rwanda. Lancer 1981;ii:697

11:Aaby P, Bukh ], Lisse IM, et al. Breast feeding and measles mortality in Guines-Bissau Lanc

1981:1i:1231.

12 Cholera Research Laboratory. Demagraph surveillance svstem—Matlab. Methods and procedire
Dhaka: Cholerz Research Laboratory, 1978. i Saientific repori No 9.4

13 jelliffe DB. The assessmers of murnnona! siatus wm the commumiy. Geneva: World Healt
Organisation, 1966. 'WHQO monograph series. No 53.

14 Briend A, Wojtyniak B, Rowland MGM Arm circumnference and other factors in children a1 hig
risk of death in rural Bangladesh. Lancer 1987;0:725-7,

15 Chen L, Chowdhury AKMA, Huffman SL. Seasonal dimensions of energy protein malaurino,
in rural Bangledesh. The role of agriculre, dietary practices and infections. Ecology and Foo
Nutrinon 1979;8:175-81.

16 Khan M. Infant feeding practices in rural Mcheran, Comilla. Bangladesh. Am 7 Chn Nu
1980;33:2356-64.

17 Brown KH, Black RE, Becker §, Nahar §, Sawyer J. Consumpuon of foods and nutrients b
weanlings in rural Bangladesh. Am 7 Chn Nur 1982:36:878-8%

18 Briend A, Dykewicg C. Graven K. Mazumder RN, Wojryniak B, Bennish M Usefulness o
nutritional indicestnd-clasgifications in predicting death of malnourished childres. Br Med j
1986,293:373.5.

19 Briend A, Zimick: §. Validation of arm circumference as an indicator of risk of death 1n one to fous
year old children. Numnon Researck 1986;6.249-61.

2 Lerfas AJ. The insertiop tape: a new circumierenve tape lor us¢ in nutnvona! assessment. Aw
Clin Nurr 1975;28:782-7.

21 Armitage P. Statisrical methods tn medical research. Oxford: Blackwell Scientific, 1971,

22 Kleinbaum DG, Kupper LL, Morgenstern H. Fpidemological research. Principles and quantitarro
methods. Belmont: Lifetime Learning Pablications, 1982. '

23 Fléiss JL. Stanishcal methods for propornoms. 2nd ed. New York. Wiley, 1981,

24 Walter SD. Calculation of attribuiable risks from cpidemiological data. Jmt 7 Epndemao
1978,7:175-82.

25 Huffman SL, Chowdhury AKMA, Chakraborty J, Simpson NK. Breast-feeding patterns in rural
Bangladesh. Am 7 Chn Nurr 1980;33:144-54.

26 Burgess HJL, Burgess AP, The arm circumference as a public health index of protein calodies
malnutrition. A modified standard for arm circumference in young children. 7 Trop Pedar
1969;15:189.92.

27 Lilienfeld AM, Lilienfcld DE. Foundations of epidemnology. 20d ed. New York. Oxford University
Press, 1980. .

28 Stoll BJ, Glass R1, Hug MI, Khan MU, Banu H, Holt J. Epidemiologic and clinscal features of
patients infected with Shigells who atiended 3 diarrheal disease hospital in Bangiadesh. 7 Infect
Dis 1982;146:177-83,



L b LR TPREEE SRS AP S

M L Llte e e e

882

29 Clemens J1), Stanton B. Si0ll B, Shamd NS, Banu H. Chowdhury AKMA Breast-feeding as @
determunant of seventy in shigeliosss Evidence for protection throughout the first three years of
lifc in Bangladeshs children Am 7 Epidemiol 1986,123:710-20

30 Glass Rl Stolt B). Wyau RG. Hoshine Y, Banu H, Kapikian AZ Observations questioning 3
protective role for breasi-feeding n severe rotavirus disrrhoca Acta Paedian Scand 1986;75.
713.8

31 Bauchner H. Leventhal JM, Shapiro ED Studies of breast-milk and infections, How good is the
evidenve- 7AMA 1986;256 887.92

32 Dugdale AL Evolution and infant fecding Lancet 1986:5:670-3.

33 Mata L. Wyan RG Host resistance to infection. Am 7 Clin Nutr 1971;24:976-86

34 Anonymous Breast-feeding: the immunological argument |Edtorial]. Br Med 7 1976;i:1167-8.

B Lk LT NP T PR VU PSP SRR WA TR SN, 1.1 r"'a“'tﬂr‘*ﬁ%

R

BRITISH MEDICAL JOURNAL VOl UMF 296 26 MARCH 1983

35 Jelufte DB, Jellific EFP. Breast is best modern meaning N Engl 7 Med 1977,297:912.3

36 Welsh JK, May JT. Anvanlective properuies of breast milk 7 Pedian 197994 1.y

37 Mactarlane PJ. Muler V. Human muk 1n the management of pratracied diarrhocs in infancy Ap
Dis Child 1984:59:260-5.

38 Shakir A, Morley D. Measuring malnutnuon Lancer 19747 758.9

39 Brown KH, Gaffar A, Alsmgit SM. Xerophthalmia, protemn-calorie malnutntion and infecuons
children. 7 Pediatr 1979;95:651-6.

40 Hoyle B, Yunus Md. Chen LC Breast-feeding and food intake among children with scuie
diarrhea) discasc. Am J Chn Nur 1980;33:2365-71

5

VArcepted 9 December 1987)

Patient and general practitioner delays in acute myocardial

infarction

JOHN M RAWLES, NEVA E HAITES

Abstract

The longest component of the total delay in coming under
coronary care is patient delay, and it has been suggested
that public education might be used to make it shorter. The

patterns of patient delay were studied in 450 patients with acute

myocardial infarction uncomplicated by cardiac arrest out of
hospital, of whom 243 had a previous history of ischaemic heart
disease. Patient delays had a skewed distribution with a modal
delay of up to one hour, a median delay of two hours, and a mean
delay of 10 hours. Two thirds of patients had sought help from
their general practitioners within four hours of the onset of
symptoms. During the first four hours the longer that patients
delayed the lower was the subsequent mortality (27%, 18%, and
9% for delays of one hour or less, up to two hours, and up te four
hours, respectively), but patients who delayed four to eight hours
had the highest mortality of all (38%). Neither the median value
nor the pattern of patient delays was altered by a previous history
of ischaemic heart disease.

There were pronounced differences in doctor delays, depend-
ing on the patient’s age, delay time, and ultimate place of
treatment, showing that the doctors’ behaviour was influenced
before they had seen their patients. Nevertheless, the median
total delay for patients aged up to 70 was one hour 35 minutes,
and a higher proportion of patients were seen early after infarc-
tion than in recent hospital trials of thrombolytic treatment.

These findings suggest that the patients’ call for help and
the doctors’ response may be at an instinctive level according to
the patients’ distress; these patterns of behaviour may be difficult
to modify by public education.

Introduction L

In recent trials of thrombolytic treatment given in coropary care
units the earlier that treatment was started afjer the onset of
symptoms the greater was the reduction of late’ mortality from
myocardial infarction.!? The largest single component of the total
time for a patient with myocardial infarction to come under
coronary care is that taken by the patient to decide to summon

help.** In several reports median patient delays have been between .
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one and two hours, but factors associated with patient delay have
not been studied in detail.

It has been hoped that patient delay might be shortened by
educating the public about symptoms of myocardial infarction and
the importance of reporting them early. Besides its relevance
for early thrombolytic treatment, summoning help promptly is
important for successful resuscitation from cardiac arrest, a compli-
cation that occurs early in myocardial infarction.

In this paper we examine the patterns of behaviour of pauents
with acute myocardial infarction uncomplicated by early cardiac
arrest and consider the scope for altering patient behaviour by
education.

Patients and me.thods

Four hundred and fifty patients were selected from a consecutive series of
1011 with heart attacks that occurred in general practices equipped with
defibrillators.® Each practice had one doctor on duty throughout the 24
haours for emergency calls, who carried a radiopager and had a defibrillatorin
the car. Practice receptionists were told to pass on quickly to the duty doctor
calls about suspected heart atiacks. By means of a weekly visit or telephone
call 10 a nominated practice representative data on all heart artacks in these
practices were obtained. A record was kept by the doctors of the time
between the onset of symptoms and the request for a doctor to visit (*‘patient
delay™) and the interval between the receipt of the call and the arrival of the
doctor (*‘doctor delay™).

Only patients with definite acute myocardial infarction whose first
medical contact was the general pracutioner and for whom a pauent delay
tirne was available are included in this study. Patients who were dead when
the general practitioner arrived or.in whom a resuscitation artempt was made
are excluded.

Myocardial infarction was diagnosed by a history of characteristic chest
pain lasting at least 20 minutes, plus either an electrocardiogram showing
infarction or a rise in cardiac enzyme activities above normal, or unequivocal
serial electrocardiographic changes of infarction, or evidence at necropsy of
recent myocardial infarction.

Wilcoxon’s test and Kendal’s rank correlation were the non-parametric
statigtical tests used. )

Results-

Figure 1 shows the numbers of patients with various delay times presented .
ogarithmically. The distribution was extremely skewed, the modal patient
delay being up to one hour, the median two hours, and the mean 9-9 hours.
Within the first four hours of patient delay there was a reduction of mortality
from 27% for a delay of one hour or less 1o 18% for a delay of up to two hours

and to 9% for a delay of up to four hours; these differences were significant .

(y*=7-88; df=2; p<0-05). The highest mortality of any group (38%) wasin :
those presenting at four to eight hours, and the next highest (32%) among the
22 patients who presented more than 64 hours after the onset of symptoms.
Table I gives the numbers of patients with various delay times stratified




