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Mothers prolong breastfeeding of 
undernourished children in rural Senegal 

Background Breastfeeding, when prolonged beyond infancy, is a risk factor for low nutritional 
status in most cross-sectional samples from less developed countries. Therefore, it 
has been suggested that prolonged breastfeeding impairs growth. To test whether, 
on the contrary, breastfeeding is prolonged because the child is already under- 
nourished, nutritional status prior to weaning was compared according to age at 
weaning. 
Precise dates of birth and weaning were collected weekly through continuous 
demographic surveillance in a rural area of Senegal. Weight and length at 9-10 
months were measured during vaccination sessions (coverage: 78%) from 1989 
to 1996. Eight infants weaned before 9 months were excluded, and the duration 
of breastfeeding of the remaining 4515 children was compared according to 
nutritional status at 9-10 months by survival analysis. 

.............................................................................................................................................................................................. 
Methods 

Results Length-for-age during infancy was associated with duration of breastfeeding: the 
median duration was 25.0 months for z-scores <-2, 24.1 months for z-scores 
-2 to -1, 23.4 months for z-scores -1 to O and 22.7 months for z-scores >O ( P  for 
trend <0.0001). Weight-for-length during infancy was also associated with 
duration of breastfeeding ( P  for trend <O.OOOl),  though the differences among 
groups were smaller. The relationships remained at the same significance levels 
after adjustment for season of birth, mother's age, parity, height, occupation and 
education. 

Conclusion Duration of breastfeeding is not determined by characteristics of the mothers 
only. Women prolong breastfeeding for undernourished children and reduce the 
duration for well-nourished children, probably because they are aware of the 
mortality risk following weaning. .......................................... ...................................................................... 
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The relationship between prolonged breastfeeding and nutri- 
tional status of young children in developing countries has been 
subject to debate for the last 10 years. Many cross-sectional 
community studies have reported lower weight-for-age, height- 
for-age and weight-for-height among breastfed children compared 
to weaned children between the ages of 12 and 36 months.'-7 
A recent analysis of ,19 national Demographic and Health 
Surveys showed that, in most countries, breastfed children aged 
9-36 months were shorter and lighter than weaned children.8 

......................................................................................................................... 
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Only a few studies have described better nutritional status for 
breastfed children above 1 year of 

The commonly found negative relationship is often strong 
and cannot be explained merely by confounding by 
This observation has lead some authors to consider that pro- 
longed breastfeeding without adequate complementary feeding 
impairs growth and nutritional status, and thus to recommend 
weaning in case of malnutritìon.12 This suggestion is very 
dangerous because of the dear evidence of reduced risk of 
mortality associated with prolonged breastfeeding, especially 
among malnourished ~ h i l d r e n . ~ , ~ , ' ~  

An alternative explanation for the observed negative rela- 
tionship between breastfeeding and nutritional status might be 
that mothers breastfeed longer when their children are mal- 

In this case, the low nutritional status would 
be the cause, rather than the consequence, of prolonged breast- 
feeding, and the implications for public health programmes 
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would, of course, be totally different. There is, in fact, some 
evidence that mothers prolong breastfeeding selectively for 
malnourished ~ h i l d r e n 4 , ~ * ~ ~ - ' ~  

The aim of this study was to test whether the nutritional status 
at 9-10 months was associated with age at weaning, which for 
99% of the children in this area occurs after 12 months of age 
and for 50% after 24 months." The study was conducted in a 
rural area of Senegal in West Africa, where a negative relation- 
ship between prolonged breastfeeding and nutritional status 
(weight-for-height and height-for-age) from 18 to 36 months of 
age has been described previo~sly.'~ 

Methods 
Fieldwork 
The Niakhar study area is a rural area in Central Senegal cover- 
ing a population of 28 800. A detailed description of the study 
area has been published previously2' Information on births and 
weaning, here defined as the complete cessation of breastfeeding, 
has been collected weekly since 1987 through continuous demo- 
graphic surveillance by home visits from field workers. Age at 
weaning was computed from dates at weaning and birth dates. 

Data on the nutritional status of infants were collectedmonthly 
in the three dispensaries of the area, since all infants aged 9-10 
months were called in for vaccination against measles and 
yellow fever. Written invitations were given to the children's 
parents 1 week before the sessions. The infants were weighed 
naked on Seca baby scales to the nearest 10 g, while recumbent 
length was measured on a locally made wooden board to 
the nearest mm. Mothers were weighed, while dressed, on an 
electronic Tefal scale to the nearest 100 g, and their height was 
measured without head cloth to the nearest mm. 

Eligible infants were defined as those who had resided in 
the study area since birth, were still breastfed at the time of 
vaccination sessions, and were called in for vaccination between 
December 1989 and Ju;le 1996. All eligible infants who attended 
the vaccination sessions and had complete anthropometric 
measurements were included in the study. 

The surveillance data, extracted from the database, included 
the period from 1 December 1989 to 30 June 1996. All deaths, 
outmigrations and weaning events of infants included (and of 
eligible infants not included) were used, together with socio- 
environmental variables such as religion and birth rank of the 
child, and the age, educational level and occupation of parents. 
Unreliable ages at weaning (<12 months, >36 months) and 
missing dates of weaning of children aged over 30 months old 
were checked. 

Analysis 
Age at weaning was estimated by survival 'analysis (Kaplan- 
Meier). Infants who were lost to follow-up before weaning 
by either death or outmigration, and those who were still not 
weaned at the end of the follow-up (i.e. those who were right- 
censored), were thus used in the analysis until the date of loss 
to follow-up or of end of follow-up. Infants included in the 
analysis were compared to the other eligible infants who were 
not included in 'terms of socio-environmental variables and 
age at weaning. ' , 

Age at weaning of included infants was then analysed in rela- 
tion to socio-environmental variables, season and nutritional 

status during infancy using four groups ( ~ 2 ,  -2 to -1.01, -I to 
O, >O z-scores of the NCHSlWHO reference). Finally, the 
relationship between age at weaning and nutritional status 
during infancy was adjusted for potentially confounding socio- 
environmental variables by Cox's proportional hazards 
regression. BMDP IL and 2L (BMDP statistical software, Cork) 
were used for survival analysis, Epi-Info 6.0 was used for x2 
tests €or trend of prevalences, and ANTHRO (CDC, Atlanta) was 
used for the calculation of weight-for-length and length-for-age 
z-scores. 

Results 
Sample size and characteristics 
During the study period, 5819 infants aged 9.0-10.4 months 
were called in for vaccination. Among them, 1202 were absent, 
either because they were travelling with their mothers (N = 668) 
or because their parents refused vaccination (N = 534), eight 
were already weaned at that time (two because their mothers 
had died, two because their mothers were pregnant and four for 
unknown reasons), while 42 had incomplete anthropometric 
measurements. Fifty-two infants were excluded from the ana- 
lysis because of an imprecise date of weaning, leaving 4515 
children (78%) in the analysis.. 

The infants not included differed from the included infants in 
several ways: they more often lived in hamlets (76.5% versus 
71.7%, P <  0.001); they were more oftenMuslim (85.2% versus 
78.0%, P < 0.001); and their mothers were more likely to have 
an occupation outside the home (18.7% versus 9.1%, P < 0.001) 
and less likely to have participated in field work during the last 
rainy season (88.1% versus 93.3%, p < 0.001). Sex, birth rank 
and the parents' age and education did not differ from those 
of included infants. Their median age at weaning was 23.5 
months, which was not significantly different from the median 
of included iEfants (23.7 months). 

Among the 45 15 infants included, age at weaning was known 
for 3557 (78.8%), while 216 (4.8%) had died before weaning 
and 84 (1.8%) had outmigrated before weaning. At the end of 
the study period, 658 (14.6%) were still not weaned. Among 
the 3557 weaned children, 575 (16.2%) mothers reported being 
pregnant again, 2976 mothers reported they were not pregnant 
and six children were weaned because their mothers had died. 

Nutritional status in late infancy 
At the time of assessment of nutritional status, mean age was 
9.7 months (SD: 0.3, range: 9.0-10.4), mean length-for-age was 
-0.97 z-scores (SD: 0.99) and mean weight-for-length -0.94 
z-scores (SD: 0.92). The prevalences of stunting (length-for-age 
<-2 z-scores) and wasting (weight-for-length (-2 z-scores) were 
13.7% (95% CI : 12.7-14.7) and 11.6% (95% CI : 10.6-12.6), 
respectively. 

Age at weaning 
Median age at weaning 'was 23.7 months (quartiles 21.7 and 
25.9 months). Age at weaning was significantly linked to several 
characteristics of child and mother (Table 1) and to education 
and field work of the father. The mother's body mass index 
9 months post-partum was not associated with age at weaning, 
nor was the sex of the child or the parents' religion. Among 
children followed until weaning, those whose mothers declared 
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Table 1 Selected variables associated with age at weaning (in months) 

Variable Group Median N 

March-May 23.4 1199 

June-Aug 22.9 1007 

Sent-Nov 24.5 1238 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 
Birth rank 1 22.1 587*** .................................. 
..................................... 

4-5 23.9 1446 

6-9 24.3 1083 

a10 24.3 319 

........................................................................................................................ 

........................................................................................................................ 

<20 22.6 515*** 

20-24 23.2 1013 
). .......................................................................................... 
............................................................................................ 

.................................................. 

............................................. 

............................ 
150-159 24.0 1766 

160-169 23.5 2308 

27 1 
mal education Some 22.8 419 ** 

None 23.9 4062 

403** 

None 23.8 4093 

......................................................................................... 
........................................... .............. 

............................................................................................................... 
.................................................................... 

................................... ............... 

Mat????!. !e!!! .Y!?!!. Yes 23.8 4197** 

No 22.2 293 
...................................................................................... 

-~ ~ 

*P < 0.01: **P < 0.0001; *** P for trend < 0.0001. 

being pregnant at weaning were weaned significantly earlier 
than the other children (median 22.7 versus 23.7 months, P < 

The probability of breastfeeding by age of the child is given in 
Figure 1 for four groups of length-for-age at 9 months. A strong 
negative relationship was observed children stunted during 
infancy were weaned later and chiIdren with a length-for-age 
higher than the median of the reference were weaned earlier 
than infants with length-for-age of -2 to O z-scores. At 24 
months, the probability of still being breastfed was 70.7% for 
children who had a length-for-age of <-2 z-scores and 37.5% 
for those who had had a length-for-age >O z-scores. Median age 
at weaning was 2.3 months higher for the children stunted 

0.0001). 

t 
18 20 22 24 26 28 30 32 34 

Age in months 

Figure 1 Probability of breastfeeding by age according to length-for- 
age (2-scores) at 9-10 months of age 

during infancy than for those with normal length-for-age (Table 2, 
P for trend <O.OOOl). The association between age at weaning 
and length-for-age remained significant after adjustment for 
place of residence, season and rank of birth, field work of 
the father, and age, educational level and height of the mother 

The association with weight-for-length was somewhat weaker, 
though also very significant (Table 2, P for trend <0.0001), and 
it remained significant after adjustment for potential con- 
founders; season and rank of birth of the child and age, edu- 
cational level and occupation of the mother ( P  < 0.0001). Age 
at weaning was also associated with length-for-age and weight- 
for-length at 9 months among children weaned because of 
pregnancy (test for trend, P < 0.05). 

When separating the 3557 children followed until cessation 
of breastfeeding into four groups of duration of breastfeeding, 
the prevalence of stunting at 9-10 months of age was four times 
greater among those breastfed more than 30 months compared 
to those breastfed less than 18 months (Table 3). The prevalence 
of wasting at 9-10 months of age was twice as high among 
those breastfed longer than 30 months compared to those 
breastfed for less than 18 months. 

( P  < 0.0001). 

Table 2 Age at weaning according to nutritional status at the age of 9-10 months 

Nutritional status Length-for-age Weight-for-length 
(2-scores) N Median 95% CI N Median 95% CI 

620 25.0* 24.6-2 5.4 522 24.2” 24.0-24.6 ....................................................................................................................................................... 
1513 24.1 23.9-24.4 54 

1688 23.4 23.2-23.6 80 23.5 23.3-23.7 

>O 694 22.7 22.5-23.0 659 23.2 23.0-23.6 

......................................................................... .................................................................... ............................................................................. 
........................................................................................................................................................ ...................................................... 

* P for trend < 0.0001. 
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Table 3 Prevalence of stunting and wasting at 9-10 months of age 
with 95% confidence intervals (CI) according to age at weaning 

Caulfield et a18 As a result, the prevalence of stunting at 9-10 
months of age was four times greater among the children who 

Age at weaning Wasting 

<I8 156 6.4** 2.4-10.3 7.7* 3.4-12.0 
(months) % 95% CI % 95% CI 

........................ 
9.2 7.8- ......................................... 

10.2-13.6 
>30 124 26.6 18.7-34.5 14.5 8.2-20.8 

................... 

Test for trend * P < 0.01; ** P < 0.0001 

Discussion 
Since the aim of the analysis was to compare duration of breast- 
feeding according to previous nutritional status in order to 
elucidate whether a low nutritional status was a cause or a con- 
sequence of late weaning, eight chiidren who had been weaned 
at the nutritional assessment at 9-10 months were excluded 
from the analysis. Their mean nutritional status at 9-10 months 
was not inferior to that of the other children, and their inclusion 
in the analysis did not change the results. 

The median age at weaning was close to 24 months, which is 
the age prescribed by Islamic Canon. However, Catholics also 
weaned their children at 24 months on average. In addition 
to classical determinants of duration of breastfeeding such as 
education and occupation of the mother, the age and parity of 
the mother were closely and positively linked to duration of 

~ breastfeeding. Mothers aged over 35 weaned several months 
later than younger mothers, perhaps in an attempt to delay 
pregnancy or because their lower fecundity lead to lower rates 
of conception during breastfeeding. However, these hypotheses 
need validation, since reasons for weaning could not be in- 
vestigated in this study which used routinely collected data. The 
negative association between maternal height and duration of 
breastfeeding was not explained by confounding by matemal 
age, since matemal age and height were unrelated (r = -0.03), 
but rather by a positive correlation between maternal height 
and height-for-age (r = 0.28). 

A strong relationship was also found between the season of 
birth and age at weaning. Many demographic events exhibit 
strong seasonality in this area, with high rates during the rainy 
season: the mortality risk of infants and under-fives,2' the pre- 
valence of malnutrition among both mothers and infants22 and 
birth rates.18,22 The seasonal variations in the duration of breast- 
feeding could be explained both by earlier weaning during the 
period of intense maternal fieldwork from July to August and 
by later weaning at the end of the rainy season (from September 
to November) because of the low food availabily and the high 
mortality rate of young children during that season (hazard 
ratio: 1.99 between 12 and 23 months, 2.80 between 24 and 35 
months) .21 

The main finding of this study was a highly significant trend 
of increasing age at weaning by decreasing length-for-age dur- 
ing late "fancy. Infants who were stunted at 9 months of age 
were weaned significantly later, and this relationship resisted 
adjustment. This implies that mothers prolonged the duration 
of ' breastfeeding for, stunted infants. They also reduced the 
duration of breastfeeding below the age of 24 months when 
the nutritional status of the child was good, as suggested by 

were weaned after 30 months than among those who were 
weaned before 18 months, and the prevalence of wasting was 
twice as high. These differences in nutritional status among 
groups are very likely to have persisted after infancy, explaining 
the height-for-age and weight-for-height superiority of weaned 
children compared to breastfed children between IS and 30 
months of age in this area.19 

A central hypothesis of our study was that the nutritional 
status at the age of 9-10 months is predictive of nutritional 
status during the second and third year of life. This is clearly the 
case for length-for-age, since stunting is largely etablished at the 
end of Though weight-for-length at 9 months has 
previously been shown to be predictive of weight-for-length at 
18 months in Senegal,26 weight-for-length is more sensitive to 
environmental factors such as seasonal  tress s.^^,^' This might 
explain why weight-for-length at 9 months was less strongly 
associated with age at weaning than length-for-age. 

In order to understand how nutritional status can influence 
age at weaning, it is *portant to consider criteria used to decide 
weaning. In particular, it is not known whether mothers have 
a clear perception of their children's height status per se, or 
whether they use their children's behaviour as an indicator of 
their dependence on breastmilk. Unfortunately, these routinely 
collected data give no indications of mothers' perception. The 
most common reason given for weaning in peri-urban Mali 
was that 'it was time to wean', a wording which implies a 
criterion based on either age or general d e ~ e l o p m e n t . ~ ~  Sim- 
ilarly, in Guinea-Bissau, the most prevalent reason for weaning 
was 'child healthy' or 'old enough' (68% of reasons, N = 945).30 
Some of those children probably 'wean themselves'. In West 
Africa, weaning is usually done on one single day, and a child 
who has not asked for the breast during a whole day, will norm- 
ally not be allowed to suck againJ9 Since ill or malnourished 
children are likely to rely more on the breast than healthy, in- 
dependent childfen, chiid-driven weaning may be very closely 
linked to the child's nutritional status. Mothers may also decide 
to postpone weaning in response to poor health status, as in 
urban Peru where low weight-for-age children with frequent 
episodes of diarrhoea were breastfed for longer durations. l7 

In Senegal, a new pregnancy for the mother usually leads to 
weaning, and pregnancy was a risk factor for early weaning in 
this study, as has been described in other  setting^.^' Since the 
duration of post-partum sexual abstinence is only 2 months in 
this area," and since modern contraceptives are not used, 
women rely exclusively on lactational amenorrhoea to avoid 
pregnancy, and an estimated 30% of women become pregnant 
during lactation." The prevalence of occurrence of pregnancy 
during breastfeeding is usually lower when self-reported (here 
16%), probably because women are reluctant to report early 
pregnan~y.~' Continued breastfeeding after the onset of preg- 
nancy is traditionally taboo in this society, but a few women 
continue to breastfeed (10% while 4 months pregnant and 2% 
while 9 months pregnant)." Women report that when a child 
is very young or weak, breastfeeding may continue during preg- 
nancy because the mother fears that her child will not survive 
weaning. 

In conclusion, in the society studied here, the decision to 
wean is not made at random, but rather, includes an analysis of 
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the health status of the child, since the mother and, on a wider 
scale, the community, is aware of the high mortality risk of 
weaned children. Consequently, mothers prolong breastfeeding 
of malnourished children and reduce the duration among well- 
nourished children. Although these results do not preclude that 
a few children may catch up in growth after ~ e a n i n g , ' ~ , ~ ~  the 
lower nutritional status which is often described for breastfed 
children compared to weaned children is probably not due to 
any negative impact of prolonged breastfeeding on growth, but 
rather to pre-existing differences. Longitudinal growth studies 
up to age 3 years are needed to confirm this hypothesis. 

From a public health point of view, the 'weaning strategy' 
adopted in this community is an example of adaptation to the 
environment, since it optimizes child survival and should there- 
fore be re-enforced, i.e. mothers should be strongly discouraged 
from weaning their undernourished children prematurely 
without any medical control; rather, they should be encouraged 
to continue their usual custom of prolonged breastfeeding of 
such children. 
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