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EVIDENCE FOR PROTECTION BY
BREAST-FEEDING AGAINST INFANT DEATHS
FROM INFECTIOUS DISEASES IN BRAZIL

PETER G SMITH
LETICIA C NOBRE
ANA MARIA B TEIXEIRA
1 EiLa B. MOREIRA
FerNANDO C BARROS

CESAR G. VICTORA
] PATRICK VAUGHAN
Cintia LOMBARDI
Sanpra M C FucHs
iuciana P GIGANTE
Deparaent of Social Medicing, Faculty of Medicine, Federal
University of Pelotas, Brazil, and Tropical Epidmniology Unit, and
Fraluation and Planming Centre, London Sehoo! of Fiygiens and
Tropical Medicine

Ina population-based case-control study of
infant mortality in two urban areas of
southiern Brazil, the type of milk in an infant’s diet was found
1o be an important risk factor for deaths from diarrhoeal and
respiratory infections Compared with infants who were
breast-fed with no milk supplements, and after adjusting for
confounding variables, those completely weaned had 142
and 36 times the risk of death from diarrhoea and
respiratory  infections, respectively.  Part-weaning  was
associated with corresponding refative risks (RR) of 4 2 and
| 6. The risk of death from infections other than diarthoea or
respiratory infection was less clearly associated with breast-
feeding (completely weaned, RR=2 5; parily weaned,
RR =0 4). Cow’s and formula milk seemed © be equally
hazardous. For deaths due to diarrhoea the increased risk
associated with not brease-feeding was greatest in the first
uwo months of life (RR. for completely weaned vy breast-fed
without supplementary milk =23 3)

Summary

INTRODUCTION

BREAST-MILK has unique anti-infective properties'* and
there is considerable evidence of a protective effect of
breast-feeding against morbidity due to some infectious
diseases and especially that due to diarrhoes. Breast-fed
infants in developing countries aze at lower risk of death than
those who are artificially fed®” bur litde information i8
available on the protection afforded against specific causes of
death In a 1984 review only mine studies that related
feeding mode 1o diarrhoea-associated mortality were found
in English.* Ali but one were from what are now developed
countries and had been done before 1947, when modemn
mili-formulae for infants were not available. The only study
from 2 developing country, in Egypr in 197980, did not
include proper conirols, but included for this purpose
infants dying from causes other than diarrhoea We cannet
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find any recent studies on the relation between feeding mode
and deaths from respiratory and other infections

We have done a population-based case-control study
investigate the relation between infant-feeding paterns and
mortality due to infectious diseases in children under
one-year-old in the metropolitan areas of Porto Alegre and
Pelotas in southern Brazil These cities have a combined
population of 25 million and are in one of the most
developed areas of Brazil. The infant mortaity rawe'’ is
about 40 per 1000 and the median duration of brease-feeding
is 3 3 months .

POPULATION AND METHODRS

Retween Dec 24, 1984, and Dec 23, 1985, all hospitals, coroner
services, and health suthorities and registries in the gitles were
visited weekly to obiin informadon on deaths among infunts
resident in the study areas We have found with these mathods that
few deaths are overlooked 7

When the hospital case-notes, desth certificate, or necropsy
report included an infectous disease as the underlying or associated
cause of death, or when the cause was ifl-defined or not stated, a
physician visited the infant’s home o collect information on feeding
fiabits and to question the parents about the signs and sympioms
preceding death to try to ascertain the underlying cause of death
055% of all eligible cases were successfully located Further
information on the possibie cause of death was absuucted from
medical records with standard questionnaires '* Two reviewers
went through the available informarion independently to determing
the undelying czuse of death. Disagreements were resolved by the
study coerdinator (C. G V ). Ail reviewers were blind o the infant’s
feeding history Deaths due to infectous diseases were clossified
into three groups: diarrhees (ICD codes 001009, Sth revision},
respiratory infections (ICD 382, 460, 480-487, and 519 8), and
other infections The main diagnoses in the last group were
meningitis (12 deaths), skin infections {10, measles (8), whooping
cough (7}, necnatal sepsis (6, and mberculosis (5)

Several factors which increase the risk of death also reduce the
probabilicy of breast-feeding To avoid this bigs, we excluded all
cases and controls who had a low birth weight {under 1500 g}, who
were not singletons, who had stayed in hospital for more shan 135
days immediately after birth, or who had major congenital
matformations or cerebral palsy. 14% of potential cases were
excluded with these criteria. Also excluded were ail cases dying
before the cighth day of life, because feeding practices are unitkely o
have affected such deaths

For each case two controls were selected. Thosy chosen were the
first neighbour sged 7 10 364 days, and the next child in the
netghbourhood aged berween 7 and 182 days. By this approach we
expected to obwin a control group with 2 similer age and
socioeconomic distribution to that of the cases. The same efforts
airned nt jocating all cases were used tointerview ali eligible controls

A demited feeding history was wken from the mother or from the
persan who looked after the infant. For the cases, special atzention
was given o recording the feeding mode just before the terminal
iless, and to establish whether ill-health had been a possible cause
of weaning. Such infants were considered as still breast-fed in the
asialysis of the study The feeding information for the controls was
also teken for the date when the matched case was last symprom-
free
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TABLE 1215 IRIBUTION OF CASES ANL CORTROLS ACCORDING 1O
TYPE OF MILK CONSUMED

Cause of deathy
Ruspiratory Other
Type of milk Diarrheea | infections | infections | Controls
Breast only 17000 0%5] 21006 5%)] 2033 3% (281 (39 4%
Breast + formutle 10071 28601 128 3%) {1 7% T8
Bruast + cow’s 14(82%) | 11§ 7%) 1579 (98

Farmula only GO {35 3% 031 35%)
Cow’s oniy 60 (35 3% 43 (33 ¢4

Total 70 127 60 Tl

11(i8 3%) 110 (16 7%)
24 (40 09) 1174 (24 493

Information was collected on variables which might confound
the associaton between feeding habits and mormlity. These
included the infant's age and sex, birth order, intervals, and weight,
family income, occupation and education of the parents, ethnic
group, maternal age, housing, crowding, water and sanitation
variables, antenatal ¢are, and type of delivery These variables were
taken inte account in the analysis with logistic regression methods
for matched studies ™ Varlables whose inciusion in the model
produced a significant improvement in fit were: infants age (0-1,
2-3, 4-5, 6-8, and 911 months); birthweight { < 2500, 25002959,
30003499, and 2 3500 ); interval from preceding birth (Brst born,
<24, 24-35, and 236 months); social status of the family head
{casual workers, regular job, and businessmes and seif-employed);
maternal schooling (nong, 1-3, 43, and 26 years), type of water
supply (piped in house, piped in plot, other); type of housing (shack,
ather), family incorne ( <0 2, 02~0 3, 3 4-09,and 21 0 times the
minimurm wage per capita) These vardables did not have the same
sonfounding effect for the tires groups of causes of death and
therefore different subsets were used for the different causes (see
foornotes to bles 11and ni)

RESULTS

357 cases and 714 controls were studied . The mean age of
voth groups was 4 3 months Their distribution according
to the type of milk congumed is shown in table 1

The relative risks associued with different milk diets for
the three groups of causes of death are shown in table 11
Estimates arc given adjusted for age only and also for other
confounding variables In general, the risks associated with
diets including cow’s mitk were sirnilar to those associated
with forrnula milk The greatest differences in risk were seen
for deaths from diarrhoea. Compared with infants who were
exclusively breast-fed, those also given formula or cow’s
rmilk had 42 tmes (95% confidence interval [CI] 1 710 1)
the risk of death from diarrhoea, while those nor receiving
any breast-mitk had a risk 14 2 tmes higher (95% CI
50-34 1) These results are from combining categories in
table 11

Breast-feeding was also sssociated with a reduced risk of
death from respiratory infections, though the magnitude of
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the relative risks was smaller than for diarrhoea-associned
deaths Brenst-fed infants who also recetved a milk
supplémcnt had a1 6 times (95% C1 0 7-3 ) higher tisk of
respiratory death than exciusively breast-fed infanis Those
fed only on formula or cow’s mitk had a 3 6 fimes (93% CI
1 7-7 3) higher risk

The risk of death from infections other than diarrhoes ang
respiratory infections was also increased among those
completely wesned (relative 1isk 25, 95% CI 10-64;
aithough those who received supplements with breast-milk
had a similar risk to those exclusively breast-fed (relative rigk
04,93% CI01-1 6)

The risk associated with non-milk food supplements
{such as mashed fruit and vegerables, soup, porridge, and
the normal family diet) was also analysed. For deaths from
diarrhoea the addition of non-milk supplements o the die;
of exclusively breast-fed children was associated with an
increased risk, although the lower 95% confidence limiz was
under 1 O (zable 111} For infants already receiving milk other
than breagt-milk, the sddition of non-milk suppiements was
associated with a smail reduction in risk. Among those dying
of respiratory infections non-milk supplementation was
associated with reduced risks Infants fed only on milk
(breast, formula, or cow’s) had 3 1 (95% CI 1 4-6 8) timey
the risk of death of those also receiving non-milk
supplernents Among infants dying of other infections there
were no differences in risk associated with the various
feeding modes.

The relative risks for deaths from diarrhoea assoctated
with not breast-feeding were greatest for infants under 2
months (table 1v). The same interaction berween age and
risk was not apparent {or respiratory or other infections

There was no evidence that the protection afforded by
bresst-milk continued afrer weaning. Recently weaned
infants were at higher risk of death from all infectious
diseases than those who had been off the breast for 2 moenths

07

or more, but the lower 85% confidence limit was under 1 0
DISCUSSION

Qur results suggest that breast-feeding offers strong
protection against death from diarrhoea and respiratory
infections in southern Brazil, especially in the first few
months of life Totlly weaned infants were at greatest risk
but even part-weaning was associated with an increased risk
For other infections, infants who had been totally weaned
had an increased risk of death compared with those
exclusively breast-fed, but those receiving breast-milk and
other milk were not found to have a higher risk

The types of miik consumed were .associated with
differences in risk of a similar magnitude to those obiained
with the feeding mode classification, which slso ook inte

TABLE H—RELATIVE RISK FOR INFANT MORTALLTY DULTO INFECT IOUS RISEASES ANAL YSED 8Y TYPE OF MILK CONSUMED

Rulative risk {§5% CI)
Diurthoea Respirntory infections Culwer infections
Adjusted Adjuseed for Adjusted Adjusted for Adjusted Adjusted for
“Type of milk for age confounders® for age confounders? for age confounderst
Breast only 16 10 0] 10 10 10
Breast + formula 35{(15-78) F5{1T-124) 2410639} 21{08-60) 02{0-20) 0-1(0-07)
Breast+cow's 4117101} 3441 1-103) 12(03-30) 12(04~3 4} 24 (05-11 5) 14(02-79)
Formula only 119(5523 5} 16 3 {6 411 3) 33(16-606) 39(18-87) 45012170 33(G5-113)
Cow's only T3 7166} 11644520 8) 26(12-35) 33(14-78} 47(] §-)12-4) 260970}
Likelihood ratio test 54 7{p <0001} 52 3 (p <0-001) 125 (p<002) 1 (p<00l) 18 2 (p<0001) 146 (p<00D)

*Agz, social starus, birth weight, type of housing, availability of piped water, birds interval, and matemal education
tAge, social status, birth weight, matemal education, family incore, and whether or not non-milk supplernents were given
tAge, birth weight, marernal education, and family income




ST 8, 1087

a-associated
rad 2 midk
igher risk of
fants. Those
w8 (95% 1

iarrhoeaand
nong those
CI10-64)

breast-milk
(relative risk

iupplernents
srridge, and
deaths from
5 10 the dier
ted with an
e Himit was
g milk other
lements was
those dying
neation was
iy on milk
1-6-8) imes
; non-milk
«ctions there
the various

a associated
ats under 2
:en age and
ifections.

afforded by
tly weaned
! infectious
or 2 months
sunder 1 ¢

ffers strong
respiratery
1w first few
preatest 1isk
creased risk
ally weaned
with those
w-milk and

cinted with
e obtained

;0 ook into

IMED

ns

diusted for
nfounderst

0

P00
4{02-T%)
305-113
6{00-70)

6{p=001}

HE LANCET, AUGUST 8, 1987

321

TABLE NI--RELATIVE RISK FOR INFANT MORTALITY DUE 1O INFECTIOUS DISEASES ANALYSED BY DIFFERENT FEEDING MODES

- Relagive risk (95% CI)
Diarchoua Respiratory infections Other infections
Adjusted Adjusted for Adjusred Adjusted for Adijusted Adiusted for
Feeding mode for uge confounders® for nge confounders* for age confounders*
Breast only 10 10 10 10 10 i0
Brewst +other milk 37(15-86) ST(20-168) 23(10-5 %) 170642} 11{03-18) 03(01-31;
Breast 4 non-milk
supplement 190573} 26{(04154) 03¢0 1-13) 02(0-19) 25 (0 4~12 8) 110102
Braast + other milk
+ pon-mitk 361 2-104 37{10-136) 02{01-10) 030 1-t4) 08¢ 1-203 020-30)
Other milk only 14 7(65-33 3) 18 3 {6 730 1) 301 -6 3) 29(13-63 9 §(235-383) 444 (0 9-20 3}
Other milk + nor-milk
supplement 635 (2516 B} 15 6(46-324) 1152 12(03303) A42{10-18 1} 160340
Likelthood rado test 590 (p-<0001) 530 (p<0001) 26 1 {p<0001) 152 (p<0003) 18 1 {p<0005) 110{(p=003)

«Confounders as for table 11 except for respiratory infections: age, social smtus, birth weight, maternal education, and family income

sccount other supplementary foods. Infants receiving
formuia milk appeared to be at # slightly higher risk than
those receiving cow’s milk. Non-milk supplementation did
not appear to be as hazardous as the use ofiartificial milks,
and there was some evidence of prf)tection against
respiratory deaths

To what extent were our findings due to bias inherent in
the case-control approach? It was not possible o keep the
interviewers blind to the case-control status of the infants.
Evidence that this probably did not bias the results seriously
is suggested by the findings of variation in the odds ratios
according to the type of infection (table I). As the
feld-workers collected information on the clinical history
only at the end of the interview, these findings suggest that
there was not any important interviewer bias.

Another potential source of bias is that the mothers of
cases may have started bottle-feeding as a consequence of
the termmina! iliness. We tded to avoid this bias by asking
about feeding habits before the onset of iliness, and by alse
asking about any health-related reasons for a change in
feeding practices. Cases and controls in whom an iliness
could have affecred feeding practice were considered as
being fed as they were before the beginning of the episode
Had this not been dane the measured risks would have been
incorrectly assessed to be 2-3 times higher

Infants who are breast-fed may be different from those
who are bottle-fed with respect to variables that affect
mortalizy, such as maternal characteristics, birth-weight,
malformations, and perinatal morbidity ¥ We tried 10
control for the effects of socioeconomic status by choosing
neighbourhood controls, and we adjusted for several related

TABLI IV—RELATIVE RISK FOR SNFANT MORTALETY DUE TO
INFECT IQUS DISEASES AT DIFFERENT AGES ACCORDINGTO T YPEQF

MILK CONSUMED
Type of milk consumed
Age (mo) Breast anly Brease +other* Other only*

Digrehoeat:

2 10 3553 47323%
2-11 10 25024 35(33)
Respiratory

<3 10 o272 3304
2-11 10 12(13% 20(34)
Other infoctions.

<32 10 09(05) 39(19)
2-11 0 07(03% 29(20)

*Based on matched analysis but not adjusted for confounding variables
Figures in parentheses are adjusted for confounding variables {excluding age)
a5 in table i

$Likelihood razio test for interaction, p <0 001

confounding variables in the analyses We also excluded
children who were unlikely to be breast-fed such as twins,
those with very low birth weight, or those with
malformazions We cannot be certain that ali possible
confounding varisbles were taken into consideration, but
the magnitude of the odds ratios observed makes it unlikely
that all the effects described are due to confounding biases. '

Further evidence that our resujrs represent causal
relations is provided by the finding of a consistent gradient
in the risk of diarrhoes-associated deaths with a 4-fold
increase for infants receiving breast-milk pius artificial milk
compared with those receiving breast-milk only, and a
14-fold increase for those not receiving any breast-mitk A
similar but less strong gradient was found for deaths due to
respiratory infections.

Hreast-feeding may directly protect against infant
mortality from infections diseases by the anti-infective
properties of breast-milk,'? o1 the effect may be indirect by
shielding the child from contaminated foed and water
sources. Both of these mechanisms may operate but their
relative importance is likely to be different for diarrhoeaiand
respiratory diseases. Shielding is probably more important
for deaths due tw diarrhoes Part of the protective effect of
breast-feeding may also come from the close and continued
contact with the mother. Infants may be weaned because the
mother has to leave the home to work But few mothers in
the present study gave this as a reason for weaning.
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Home Monitoring

CHANGING RELATION BETWEEN HOME AND

CLINIC BLOOD-PRESSURE MEASUREMENTS:

DO HOME MEASUREMENTS PREDICT CLINIC
HYPERTENSION?

P 1 PabFIELD!
I A McT aren?
M RADEMAKER!

B A LiNDpsay?
A PIrig

Department of Medice, Wesiern General Hospud, Edmburgh,?
and Stockbridge Health Centre, Edinburgly

Summary Blood-pressure screening in a family health
centre identified i 14 patents (53 male, 61
fernale) with diastolic pressures of 95 mm Hg and greater
after three readings in the seared position (mean 163
[SEM 2)/104 [1] mrn Hg). All were instructed in the use of
the ‘Copal UA 231/251 electonic sphypmomanometer and
praduced 2 series of readings tken at home over 3 days
They were recalled after 2 weeks and 4 weeks for repeat
clinic measurements of biood pressure Blood pressure fell
on successive clinic visits; at the final visit only 59 patients
(31 mmale, 28 fernale) had diastolic pressures of 95 mm Hg
or greater  Average day-time home biood-pressure
measurements (155 {2}/94 [2} mm Hg) were significantiy
lower than the screening blood-pressure measurements bus
were not significantly different from those at the third clinic
visit (154 [2]/97 [i] mm Hg) Home blood-pressure
measurements were successful in predicting outcome at the
third clinic visit in 90 {79%) patients; home-monitored
pressures suggesied normotension when the final clinic visit
diastolic bleod pressure was stll above %5 mm Hg inonly 16
(24%) patients. Only 2 of these had a final clinic diastolic
pressure above 105 mm Hg Flome monitoring represents a
practicable and uacceptable aiternative to repeated clinic
mensurements in the inidal assessment of hypertensive
patients.

INTRODUCTION

THERE is increasing evidence thar the measurement of
blood pressure in a clisic by a doctor or aurse may be a less
accurate predicror of ultimare risk than measuremnents
carried out at home 2 Self-measuernent of blood pressure
hag therefore become more widespread * Ambuiatory or
self-ronitored blood pressure ar home is generally believed
to be lower than thart recorded in the docror’s ciinic,* but it
is not clear whether such a difference persists in patients who
regularly attend blood-pressure clinics

The tendency for clinic blood pressure w fall on
successive measurement™ has led the World Health
Organisation 1o issue guidelines? on the approach to patients
with raised blood pressure (particularly those with mild
hypertension) These guidelines suggest a succession of
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MIEAN BEM, BLOOD-PRESSURE MEASUREMENTS AT SUCGCESSIVE
CLINIC VISITS AND AT HOME

Clinig ; Home
Mean {SEM) Muean (SEM)
BP (mm Hp) BP (mm Hg}
Visit | Sysiolic | Diastolic Time Syswolic | Diastolic
l 1637 104 (1) Day~ 15523 94 (2)
2 157 (3 LT Morning/night L2} 86(1;
3 154 (2} 97 (1) | Average 151 (2) 91 (5

*Muean of theee values

readings over a 3-month period before drug therapy is
started

Our aim was to test the hypothesis that such repeated
measurernent might be replaced by a simple assessment of
blood pressure made by the parient in the home
environment We used the semi-automatic electronic
sphygmomanomerer ‘Copal UA 231/251° because of it
simplicity of use and overall accuracy #*

PATIENTS AND METHODS

A sereening progragnme for the detection of hypertension wis set
up at a family-practitioner health centre in Edinburgh owing w©
increasing awareness of the need w detecs symplomless
hypertension The population for this study was obtained from the
initial phase of this screening esercise. 1500 patienss aged 3063
years responded 1o postat invitations For each, blood pressure was
measured with the patient seated, after 5 min rest, by a trained nurse
(B A L) who used a randem-zero sphygmomanometer with e
3th Korotkelf sound 1o record dinstolic blood pressure The blood
pressure recorded was the Jowest of three messuremenss Al
patients with a disstolic blood pressure of 95 mm Hg or greater
entered the study Each was instructed in the use of the electronic
semi-automatic sphygmomanometer™® and asked o carry out
measurements on 3 consecutive days, in bed in the moming and at
night, and on three oecasions in the seated position during the day
{mid-morning, after funch, and early evening).

All patients were recalled to the heslth centre for repeat
measuremnents with the random-zero sphygmomunometer after 2
weeks and 4 weeks 14 patients did nor antend for the third visit bu:
they were actively sought, and a third blood-pressure measurement
wis obrained for ai} subjects.

No atrempts at intervenzion were made but, if disstolic blood
pressure was 95 mrm Hg or greater after three visits, the patient was
referred 1o his or her family practitioner for assessment of the need
for therapy

Resuits are expressed as the mean (SEM) and comparisons,
where appropriate, were made by means of Student’s piired 7 gest

RESULTS

At the initial clinic screening 114 patients (53 male, 61
fernate)aged 48 (4) years had a diastolic blood pressure when
seated of 95 mm Hg or prearer (163 [2]/104 [1] mm Hg)
"There were significant falls in both systolic (p<0 02) and
diastolic (p <0 0001) bluod pressure between the first and
second visits, but the slight further fall by the third visit was
not significant (see tble) Padents with the highest
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