
ment would need to be examined. It is important that
women without cervical intraepithelial neoplasia and
perhaps those with cervical intraepithelial neoplasia
grade I, are not overtreated; a randomised trial is
needed to address this issue.

In conclusion, this study shows that cytological
surveillance is not an efficient strategy for managing
women with mildly abnormal smears and that women
with any grade of dyskaryosis should be referred for
colposcopy.

We acknowledge Wellbeing (formerly Birthright) for
funding this project, Mrs K Swanson and Dr B Thompson for
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prepare the manuscript.
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Abstract
Objective-To analyse the impact of breast

feeding on diarrhoeal disease and survival in children
above 1 year ofage in Guinea-Bissau, west Africa.
Design-A community study of an open cohort

followed up weekly by interviews over 15 months.
Data on feeding practices, anthropometry, and
survival were recorded for three years.
Setting-301 randomly selected houses in a

semiurban area in the capital, Bissau.
Subjects-849 children aged less than 3 years.
Main outcome measures-Incidence and duration

ofdiarrhoea, weight for age, and death ofa child.
Results-The incidence of diarrhoea was higher in

weaned children than in partially breast fed children,
both in 1 year olds (relative risk 1*41; 95% con-
fidence interval 123 to 1.62) and in 2 year olds (1.67;
1-29 to 2.15). The mean duration of an episode
of diarrhoea was 5'3 days in breast fed children
compared with 6-3 days in weaned children (P=
0.001). Independent of the age of weaning, a similar
increase was found in an analysis comparing, for
each child, the rate and duration of diarrhoea one
month before and one month after weaning. Children
with low weight for age were breast fed longer than the
better nourished children (P=0.02). Children aged
12-35 months who were not breast fed had a 3'5 times
higher mortality (1.4 to 8.3) than breast fed children.
Conclusions-The beneficial effects of breast

feeding are not restricted to infancy. Though children
who are partially breast fed after infancy may have a
lower state of nutrition than the weaned ones, the
benefit in terms of lower morbidity may be more
important for child survival in places with a high
morbidity from diarrhoea and with high mortality.

Introduction
It was suggested early in this century' and later

confirmed in several studies2-7 that breast feeding was
beneficial to the health of infants and that it had a
protective effect against diarrhoea in infancy. The
health impact of human milk in young children above
1 year of age, however, is controversial. In studies from
Bangladesh breast feeding was associated with lower
mortality up to the age of 3 years in malnourished
children6 and a lower prevalence and severity of bloody
and chronic diarrhoea.68 By contrast, several studies
have associated prolonged breast feeding with reduced
food intake and malnutrition.9-'2 Because of the
association between low state of nutrition and pro-
longed breast feeding it has been suggested that breast
feeding after 18 months of age may be detrimental."
Such views, however, disregard possible health
benefits from prolonged breast feeding. Published data
are insufficient to draw conclusions, and in particular
little is known about the effect of prolonged breast
feeding on child morbidity.

Prolonged breast feeding is common in Guinea-
Bissau, where diarrhoea is a major cause of death in
early childhood." We analysed the impact ofprolonged
breast feeding on the incidence and duration of
diarrhoea and on survival in children.

Subjects and methods
FIELDWORK

The community based study described in detail
elsewhere'314 was conducted in a semiurban district,
Bandim II, in the capital of Guinea-Bissau. An open
cohort of 849 children born after 1 June 1984, residing
in 301 randomly sampled houses, were included in the
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study, which started January 1987 and ended April
1990. In the first 15 months information on episodes of
diarrhoea and feeding patterns was obtained by weekly
household interviews. In this period children born in
or moving to these houses were also included. Data
on nutrition and survival were available for the next
24 months. By using portable spring scales we weighed
children about every three months. Children who
moved within the area were followed up from their new
homes.

In this paper weaning refers to the end of breast
feeding, not the introduction of other foods in the diet.
A sequence of days with diarrhoea was regarded as one
episode, provided that it was separated from previous
episodes by at least two days free of diarrhoea.

STATISTICALMETHODS

The total number of days at risk of diarrhoea was
classified by age of child (intervals of two months) and
feeding practices (exclusively breast fed, breast feeding
plus supplementary food, or no breast feeding). The
incidence of diarrhoea was estimated in each stratum as
the number of initiated episodes per 100 days at risk.
The recovery rate was the number of terminated
episodes per 100 days with diarrhoea. The impact of
age and mode of feeding on the incidence and recovery
rates were analysed in two log linear Poisson models.
The response variables were the number of initiated
and the number of terminated episodes of diarrhoea;
maximum likelihood techniques were applied.'5 A
considerable part of the population was mobile, and all
periods of absence were excluded from the analysis of
morbidity.

In a separate analysis we investigated data on 162 of
the 167 children who were weaned during the study
period. Using logarithmic transformation in a paired
t test we compared the incidence and recovery rates

TABLE i-Multivariate analysis of risk of stopping breast feeding in
relation to nutritional state before weaning and other explanatory
variables (Cox's proportional hazards regression)

Relative risk*
Covariate No (G/6) (95% confidence interval)

Nutritional statet:
Z score > - 2OO0t 201 (68-4) 1-0
Z score -2-49 to -2-00 50 (17-0) 1-0 (0-7 to 1-4)
Z score s -2 50 43 (14-6) 0-6 (0-4 to 0-9)

Sex:
Boy 137 (46 6) 1-0
Girl 157 (53-4) 0-9 (0-7 to 1-2)

Mother's age:
15-19Years 50 (17-0) 1-0
20-29 Years 175 (59 5) 0 9 (0 7 to 1-3)
30 Years or above 69 (23-5) 0 7 (0 5 to 1 1)

Ethnic group:
Other 242 (82-3) 1-0
Balante 52 (17-7) 0-6 (0-4 to 0-8)

Maternal education:
None 139 (47-3) 1-0
1-5 Years in school 103 (35-0) 16 (1-2 to 21)
6-12 Years in school 52 (17-7) 1-9 (1-4 to 2-8)

*Exp (1B), , is the regression coefficient in multivariate analysis.
tWeight for age Z score (standard of National Center for Health Statistics,
Washington, DC).

TABLE iI-Prevalence oflow weightfor age by mode offeeding and age

Method offeeding No of Proportion (%) below Relative riskt
by age (months) children Mean Z score* Z score of -2 (95% confidence interval)t P value

18-20:
Breastfed 173 -1-51 32-4 1-2 (0-8to 1-7)
Weaned 89 -1-43 28-1 0-48

21-23:
Breastfed 136 -1-52 404 1-4(1 0to20)
Weaned 148 -1 39 28-4 0 03

24-26:
Breastfed 72 -1 49 30-6 1-2 (0-8 to 1-7)
Weaned 215 -1-31 26-5 051

27-29:
Breastfed 26 -1-67 42-3 1 9 (1-3 to 3-2)
Weaned 282 -1-22 33 0 0-02

*Mean weight for age Z score (standard of National Center for Health Statistics, Washington, DC).
tFor low weight for age for breast fed children.

30 days before weaning with the rates 30 days after
weaning. Periods of 30 days were chosen since the
incidence in a larger interval would be confounded by
the general effect of age.

Survival analysis techniques were used for comparing
duration of breast feeding of children with and without
low weight for age. These data were analysed further in
a Cox's proportional hazards regression analysis with
child age as the underlying time scale, entry as age
at weight mesurement, and exit as age at weaning
or censoring. Ninety six of the children who were
weaned during the study period were weighed before
(0-100 days) and after (30-130 days) weaning. The
immediate impact of weaning on weight for age was
analysed by a paired t test.
The survival of children weaned after 12 months of

age was estimated by proportional hazards regression
with age as the underlying time scale and breast feeding
as a time dependent covariate. The effects were
expressed as the mortality ratios, and the programs
BMDP 11 and 21 (BMDP statistical software, Cork,
Republic of Ireland) were used for survival analysis
and ANTHRO (Centers for Disease Control, Atlanta) for
the calculation ofweight for age Z scores.

Results
INCIDENCE AND DURATION OF DIARRHOEAL DISEASES

A total of 3612 episodes were initiated on 138 982
diarrhoea free days-that is, the incidence was
2-6 episodes per 100 days at risk. Recovery from
diarrhoea was recorded in 3480 episodes on 21 163 days
with diarrhoea, which equals 16-4 per 100 days with
diarrhoea, or a mean duration of 6-1 days (1/0 164).
The prevalence was 13'2%. The average child would
experience eight episodes of diarrhoea annually and
have diarrhoea for about 50 days.

FEEDING PRACTICES AND NUTRITIONAL STATUS

All infants were breast fed, and from shortly after
birth they received small quantities of water and herbal
infusions. Data on these practices were not recorded in
the follow up. At three to seven months (25% and 75%
quartile) supplementation started with gruel (rice,
millet, and other cereals) and mash. Breast feeding was
continued throughout infancy, and over 90% of the
children were still breast fed at 15 months of age. The
median age of weaning was 22 months, and a quarter
still received maternal milk at 27 months. Formula
feeding was rare.
Of 354 breast fed children aged 10-17 months, 59

with very low weight for age (score s -2 5) were
breast fed for a median of 24 1 months compared
with 22-3 months for children with Z score > -2 5
(P=0 04, log rank test). Information on ethnic group,
matemal education, and mother's age was available
from 294 of the 354 children. Table I shows a
multivariate analysis of risk factors for stopping breast
feeding; children with very low weight for age before
weaning had a relative risk of weaning of 0-6 (95%
confidence interval 0.4 to 0-9, P=0'016, likelihood
ratio test) compared with children with Z score
> -2-5.
Table II shows the prevalence of low weight for

age by mode of feeding and age in children aged
18-29 months. In the table each child was included
only once in an age group. There was a tendency in all
age groups towards higher prevalence of malnutrition
in breast fed than in weaned children. Children weaned
during the study, however, showed no change in
Z score at the time of weaning. The mean Z score
was -1-45 before and -1-49 after weaning (n=96,
P=0 53). A regression analysis showed no effect of age
on the change in Z score; the ages were from 13 to
32 months.
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before the duration increased in 37 children, decreased
in 20, and was unchanged in two. On average the
duration increased by a factor of 1 70; this increase was
marginally significant (0 99 to 2.9 1).

of three episodes in CHILD MORTALITY IN RELATION TO BREAST FEEDING
fragewassignificant A total of 691 children between 12 and 35 months
rence in rates of of age were followed for 840 child years, during which
Lo received supple- 48 deaths were recorded. Weaned children had a 2-6
breast fed infants (1-1 to 6 2) times higher mortality than breast fed
P=0-76). children. This excess mortality was independent of

the age at weaning (P-0 70, likelihood ratio test).
Furthermore, there was no significant difference in
this age range between the excess mortality 0-180 days
and more than 180 days after weaning (P-0 37,
likelihood ratio test). The causes of death were the
same in breast fed and weaned children.
Data on ethnic group and maternal age and education

were available for 571 of the 691 children. These
o Only breast fed variables were included in a multivariate model. The
* Partially breast fed effect of the mother's age was not significant and was
o Weaned excluded from the reduced model (table IV). The
24 30 36 relative mortality for weaned children was 3'5 (1-4 to

8-3, P=0 005) after adjustment for the confounding
effects ofmaternal education and ethnic group.

Incidence of diarrhoea in exclusively breast fed (o-o), partially
breast fed ( *), and weaned children (o-o), 849 children
followedfor 438 childyears, Bissau, Guinea-Bissau

There was a higher rate of diarrhoea in weaned than
in breast fed children above 1 year of age; the relative
risk was 1-41 (1-23 to 1-62) in 1 year old children and
167 (1-29 to 2-15) in 2 year olds. When children who
had a younger sibling were excluded there was no effect
on these results. The figure shows that during the
second year of life the incidence decreased from three
to two episodes per 100 days at risk in breast fed
children, whereas the incidence was higher and
declined more slowly in the weaned children.
The mean duration of diarrhoea was 6&6 days in

breast fed infants compared with 5 3 days in breast fed
children above 1 year of age (P< 0 00 1). There was no
difference in duration between 1 and 2 year olds. At
these ages, however, weaning had a significant impact
on the duration of diarrhoea: the mean duration of an
episode was 6-3 days-that is, one day longer than
those who were breast fed (P=0 001). The introduction
of supplementary food in infancy had no impact on the
duration of diarrhoea.
INCIDENCE AND RECOVERY ONE MONTH BEFORE AND ONE

MONTH AFTERWEANING

Compared with the incidence one month before
weaning the incidence after was the same in 45 children,
higher in 73 children, and lower in 44. Table III shows
the change in incidence by age. On average the
incidence increased by a factor of 1-45 (1-12 to 1-88),
and this increase did not depend on the age ofweaning.
A change in recovery rates could be investigated only

in 59 children who experienced at least one day of
diarrhoea during the last month before the first month
after weaning. Compared with the duration one month

TABLE II-Immediate change in incidence of diarrhoea 30 days after
weaning compared with 30 days before (paired analysis of162 children
from cohort in Bissau)

Age at Incidence of diarrhoea after weaning Incidence ratio
weaning (after/before)t
(months) Increased Decreased Same (95% confidence interval)

2-15 11 4 3 1 32(0-60to289)
16-19 23 6 8 2-55 (1-48 to 4 40)
20-23 22 17 13 1-31 (0-83 to 2-07)
24-35 17 17 21 1-13 (0-72 to 1-77)

All ages 73 44 45 1-45 (1-12 to 1-88)

*Number of initiated episodes per 100 days at risk.
tRelative risk of diarrhoea in weaned children.

TABLE Iv-Multivaniate analysis of risk of death in 571 children aged
12-35 months by mode of feeding, ethnic group, and maternal
education (Cox's proportional hazards regression analysis)

Length of No Relative mortality
follow up of (95%

Covariate (child years) deaths confidence interval)*

Feeding mode:
Breastfed 284 15 1.0
Weaned 425 29 3 5 (1-4 to 8 3)

Ethnic group:
Other 591 33 1.0
Balante 118 11 1-8 (0-9 to 3-6)

Matemal education:
None 340 24 10
1-5 Years in school 238 16 0-8 (0 4 to 1-6)
6-12 Years in school 131 4 0 3 (0 1 to 1 0)

*Exp (,B), is regression coefficient in mulivariate analysis.

Discussion
The incidence of diarrhoea, eight episodes per child

per year, was high compared with the median estimate
of 4-9 (range 1 6 to 9'9) episodes per child per year in
sub-Saharan Africa.'6 The high morbidity from
diarrhoeal diseases in Bandim II, a crowded semiurban
area, is in line with the peviously reported high
mortality from diarrhoea."3 A peak morbidity in
children aged 6-11 months, slowly decreasing, has
been found by other workers.'6
The prolonged breast feeding (a quarter of all

children at 27 months) allowed us to compare partial
breast feeding with no breast feeding in the age range
12-35 months. Apart from the remarkably higher
incidence of diarrhoea in weaned children the clear
decline in the rates of diarrhoea in breast fed children
in the second year of life was also surprising since the
older children were breast fed irregularly and their
main diet was as for adults.
Weaning is a complex social and cultural process,

and our observations could be confounded by several
factors. One way of dealing with this would be to
search for possible confounders and adjust for these in
the analysis. Even doing so, however, would have some
problems since residual confounding caused by factors
of which we have little knowledge could have a major
impact on the results. Instead, we conducted the
paired analysis in which the incidence and duration of
diarrhoea one month before weaning were compared
with the incidence and duration one month after
weaning. This analysis, in which each child served as
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its own control, confirmed that both incidence and
duration of diarrhoea increased after weaning,
independent of the child's age. There is thus good
evidence to suggest that the association is causal.

ADVANTAGES AND DISADVANTAGES OF PROLONGED

BREAST FEEDING

The main advantage of prolonged breast feeding
is probably its protective effect against infectious
diseases, including diarrhoea. This anti-infective
property of prolonged breast feeding is supported by
evidence that the protective components of human
milk may increase in concentration at the end of breast
feeding.'7 18 In addition, child care and hygienic
practices may be improved by the frequent contact
between a lactating mother and her child.

Several studies have associated prolonged breast
feeding with malnutrition.9-'2 Table II, which presents
the data cross sectionally, shows a similar association.
The longitudinal analysis (table I), however, suggests
that mothers who have malnourished children
(measured before weaning) lactate for a longer time
than mothers with better nourished children. Further-
more, the paired analysis showed no change in
nutritional status after weaning. Hence, the high
prevalence of low weight in children who have been
breast fed for a long time is explained by a selection, as
suggested by others.'9 20

In our study prolonged breast feeding was important
not only for morbidity but also for child survival.
Despite the selection of better nourished children for
the weaned group, there was a 2-6 times higher
mortality (rising to 3-5 after adjustment for con-
founders) in weaned children than in breast fed
children. Because of the small number of deaths in the
children for whom we had information on weight for
age the confounding effect of nutritional state could
not be estimated. The excess mortality associated with
weaning would probably be even larger if we could
adjust for the selection of well nourished children in
the weaned group.

Prolonged breast feeding is a controversial issue.
Should priority be given to energy intake or to the
protective properties of breast feeding? The study
from Ghana suggested that breast fed children who eat
well may be weaned at about 18 months without
adverse effects on their health." Feachem and
Koblinsky concluded that there was no protective
effect of breast feeding on diarrhoea above 1 year of
age.2 But data on morbidity associated with prolonged
breast feeding in sub-Saharan Africa are scarce. In
contrast with Feachem and Koblinsky we observed a
clear increase in the incidence and duration ofdiarrhoea
after weaning in 1 and 2 year old children. There was
also significantly improved survival of breast fed
children. These findings are in line with the lower
mortality in breast fed children which has been
observed in malnourished Bangladeshi children.6 We
could not detect any negative impact of prolonged
lactation on nutritional state. Rather, malnourished
children were breast fed for a long time, which may be
essential to keep them alive.

CONCLUSIONS

We conclude that the benefits of maternal milk and
breast feeding are not restricted to infancy. Though
children who are breast fed in their second and third
year of life may have a lower energy intake than the
weaned ones, the benefits in terms of lower morbidity
are more important for child development and survival,
in particular in places with high morbidity from
diarrhoea and high mortality in childhood. Weaned
children constitute a risk group in need of special
attention, and there is little evidence to discourage
breast feeding in the second and third years of life in

Clinical implications

* The benefits of human milk in infancy are
well recognised
* Several studies, however, have associated
breast feeding after 1 year of age with reduced
enrergy intake and malnutrition
* The present study shows that children breast
fed after infancy have lower morbidity from
diarrhoea and a better survival than weaned
children
* The association between prolonged breast
feeding and malnutrition was explained by a
selection: children with low weight were breast
fed longer than better nourished children
* In developing countries breast feeding should
be encouraged not only among infants but also in
young children above 1 year

cultures in which prolonged breast feeding is a natural
practice.

We are indebted to Queba Djana, Domingos Sanca, Mario
Rui Lopes, and Paulo Umbasse, who all participated in the
field work. The study was supported by the Science and
Technology for Development Programme of the European
Community (contract TS2-0179); the University of Copen-
hagen, Denmark; the Danish Council for Development
Research (grants 104.Dan.8/341 and 1114); the Danish
Medical Research Council (grants 12-6055 and 12-6967); and
the Danchurchaid primary health care project in Guinea-
Bissau.

1 Jelliffe DB, Jelliffe EFP. Human milk in the modern world. Oxford: Oxford
University Press, 1978.

2 Feachem RG, Hoblinsky MA. Interventions for the control of diarrhoeal
diseases among young children: promotion of breast-feeding. Bull World
Health Organ 1984;62:271-91.

3 Habicht J-P, DaVanzo J, Butz WP. Does breastfeeding really save lives, or are
apparent benefits due to biases?AmJEpidemiol 1986;123:279-90.

4 Huttly SRA, Blum D, Kirkwood BR, Emeh RN, Feachem RG. The
epidemiology of acute diarrhoea in a rural community in Imo state, Nigeria.
Trans RSoc Trop Med Hyg 1987;81:865-70.

5 Victoria CG, Smith PG, Vaughan JP, Nobre LC, Lombardi C, Teixeira AMB,
et al. Evidence for protection by breastfeeding against infant deaths from
infectious diseases in Brazil. Lancet 1987;ii:319-22.

6 Briend A, Wojtyniak B, Rowland MGM. Breast feeding, nutritional state, and
child survival in rural Bangladesh. BMJ 1988;296:879-82.

7 Brown KH, Black RE, de Romafla GL, de Kanashiro HC. Infant-feeding
practices and their relationship with diarrheal and other diseases in Huascar
(Lima), Peru. Pediatrics 1989;83:31-40.

8 Clemens JD, Stanton B, Stoll B, Shahid NS, Banu H, Chowdhury AKMA.
Breast feeding as a determinant of severity in shigellosis. Evidence for
protection throughout the first three years of life in Bangladeshi children.
AmJEpidemiol 1986;123:710-20.

9 Dettwyler K. Breastfeeding and weaning in Mali: cultural context and hard
data. Soc SciMed 1987;24:633-44.

10 Victoria CG, Vaughan JP, Martines JC, Barcelos LB. Is prolonged breast-
feeding associated with malnutrition. AmJ Clin Nutr 1984;39:307-14.

11 Brakohiapa LA, Yartey J, Bille A, Harrison E, Quansah E, Armar MA, et al.
Does prolonged breastfeeding adversely affect a child's nutritional status?
Lancet 1988;ii:416-8.

12 Michaelsen KF. Value ofprolonged breastfeeding. Lancet 1988;ii:788-9.
13 Molbak K, Aaby P, Ingholt L, Hejlyng N, Gottschau A, Andersen H, et al.

Persistent and acute diarrhoea as the leading causes of child mortality in
urban Guinea Bissau. Trans R Soc TropMedHyg 1992;86:216-20.

14 Molbak K, Hojlyng N, Ingholt L, da Silva APJ, Jepsen S, Aaby P. An
epidemic outbreak of cryptosporidiosis: a prospective community study
from Guinea Bissau. PediatrInfect DisJ 1990;9:566-70.

15 Kleinbaum DG, Kupper LL, Muller KE. Applied regression analysis and other
multivariable methods. Boston: PWS-KENT, 1988:497-512.

16 Kirkwood BR. Diarrhea. In: Feachem RG, Jamison DT, eds. Disease and
mortalisy in sub-Saharan Africa. New York: Oxford University Press,
1991:134-57.

17 Goldman AS, Goldblum RM, Garza C, Nichols BL, O'Brian Smith E.
Immunologic components in human milk during weaning. Acta Paediatr
Scand 1983;72:133-4.

18 Wyatt RG, Garcia B, Caceres A, Mata UJ. Immunolgobulins and antibodies in
colostrum and milk of Guatemalan Mayan women. Arch Latinoamer Nutr
1972;22:629-44.

19 Mata U, Rronmal RA, Garcia B, Butler W, Uttutia n1, Murillo S. Breast-
feeding, weaning and the diarrhoeal syndrome in a Guatemalan Indian
village. In: Elliott C, Rnight J, eds. Acute diarrhoea in childhood. Amsterdam:
Elsevier, 1976:311-38. (Ciba Foundation 42.)

20 Tangerman RH, Serdula MK, Colebunder R, Hauck F. Breastfeeding beyond
twelve months. Lancet 1988;ii:1016.

(Accepted lOMarch 1994)

1406 BMJ VOLUME 308 28MAY 1994


