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Prolonged exclusive breast feeding and heredity as
determinants in infantile atopy
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SUMMARY We followed 183 infants for two years, 31 of whom were breast fed less than three and
a half months (median 70 days; short breast feeding group) and a further 31 of whom were
exclusively breast fed for more than nine months (long breast feeding group). We assessed
heredity for atopy, number of infections, and duration of breast feeding as determinants of atopy.
During the first year of life 14 infants has signs of atopy. During the second year parents reported
signs of atopy in a further 31. Heredity was the only significant predictor of atopy. Atopy was

seen in 33% of infants with a positive heredity and in 16% without family history for atopy. The
duration of breast feeding affected the incidence of atopy only among the infants without family
history for atopy: fewer in the short breast feeding group (1/18) had atopy than in the long breast
feeding group (5/13). Duration of breast feeding did not associate with incidence of respiratory
infections. Diarrhoea was more common in the short breast feeding group than in the long breast
feeding group during the first year of life. We conclude that prolonging exclusive breast feeding
from the median of 70 days to nine months did not contribute to the prevention of infantile atopy
and respiratory tract infections.

Human milk is the best nutrition for the full term
human infant during the first months of life, but
nutritional needs can also be met accurately by a
well balanced formula. The non-human proteins in
the formulas, however, always provoke immune
reactions in the infants and, furthermore, the
formulas lack the protective agents of human milk.'
Many studies have indicated that infants on cow's
milk or formulas based on cow's milk have more
gastrointestinal and also probably more respiratory
infections than breast fed infants.2-6 A higher
number of infections as well as immune reactions to
cow's milk proteins may pave the way for atopy,
which may be more common in infants who are
weaned early than in breast fed infants.4 7 8'13 This
has been disputed, however,7 14 particularly in more
recent studies. 15-20
During a prospective nutritional study on 198

infants we carefully recorded all signs of atopy and
infections and studied the interrelations with the
feeding regimens.

Patients and methods

Follow up. Participants were recruited from mothers
who had given birth to healthy babies at the

department of obstetrics of the University of Hel-
sinki. They were invited to participate on certain,
predetermined days. Prerequisites for inclusion
were that they were non-smokers, lived in the city of
Helsinki, did not have any major disease (atopy was
not a reason for exclusion), and had a full term,
appropriate for gestational age baby. Altogether
90% of those asked agreed to participate. The goal
was to obtain 200 newborn infants for the study.
Two families dropped out during the first year,
leaving 198 infants.
The infants visited the paediatric clinic at 2, 4, 6,

9, and 12 months of age. At each visit all relevant
data were recorded and a physical examination
made. We provided all medical care-for example,
treatment for respiratory infections-during the first
year. At a mean age of 2-3 years 60 of the infants
were again studied. The parents of all 198 infants
were asked to complete a questionnaire about the
health of their infant during the second year of life;
15 families failed to return the questionnaire.

Feeding. We encouraged mothers to carry on
exclusive breast feeding as long as possible to study
its nutritional value. Exclusively breast fed infants
received no formula milk or other complementary
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food. Their number gradually fell to 101 by the age
of 6 months and to 31 by the age of 9 months (long
breast feeding group). The median duration of
exclusive breast feeding in this group was 323 days,
and most were fully weaned only after 12 months.
The infants who were completely weaned fol-

lowed a standard dietary programme, which in-
cluded an adapted formula with 16 g/1 protein
(Valio Co Ltd, Helsinki, Finland), fruit and vege-
tables from 3 months, and cereals and meat from 5
months; pasteurised whole cow's milk was substi-
tuted for the formula from 9 months. Thirty one
infants were completely weaned by 3 5 months; they
were all breast fed from birth, exclusively for a
median of 11 days and at least partially for 70 days
(range three to 105 days; short breast feeding
group). The cut off point of 3*5 months was chosen
to obtain an appropriate number of infants for
comparison.

Heredity for atopy. Seventy nine infants had one or
both parents or a sibling with atopic symptoms
(bronchial asthma, allergic rhinitis, atopic dermati-
tis, or recurrent gastrointestinal symptoms occurring
within one hour of ingesting particular foods).

Environment. Social class, education of parents, and
housing conditions of the infants were recorded.
The type of day care they received during three
month periods was classified as home care, day care
in a small group, and day care in a large group
outside the home. There was practically no smoking
in the homes, and smoking was forbidden in the day
nurseries.
The social class of the families (determined on the

basis of the father's position) was similar in both the
short and long breast feeding groups (42% and 44%,
respectively, in the highest social class). The mean
age of the mothers in the long breast feeding group
was significantly higher compared with those in the
short breast feeding group (30.9 v 27.7 years,
p=0-001). Also the number of mothers with
academic or other tertiary education was higher in
this group (58% v 42%, p<0.05).

Atopy. Atopy was diagnosed if the infant had the
following:

(1) Pruritic dry dermatitis, consisting of erythema
or papules outside the nappy area, which was
present on two or more visits during the first year.

(2) A history of urticarial eruption.
(3) Three or more episodes of wheezy bronchitis

during one year.
(4) Three or more of the following symptoms:

rhinorrhoea for more than one month; itching or
watering eyes; gastrointestinal symptoms provoked

by foods; one or two wheezy attacks of bronchitis
during one year.

(5) Dermatitis described by the parents to be
compatible with atopic eczema during the second
year.

Statistical analysis. We used x2 and t tests for
comparisons.
The predicting factors for atopy were analysed by

stepwise logistic regression. The following variables
were tested as basic variates:

(1) Education of mothers.
(2) Size of home.
(3) Type of day care (period of more than six

months during the second year).
(4) Heredity for atopy.
(5) Age at first exposure to cow's milk (formula).
(6) Age at start of regular formula feeding.
(7) Total duration of breast feeding.
(8) Age at introduction of solid foods.
(9) Number of respiratory tract infections during

the first year.
The predictive variates were treated in the first

analysis as continuous (variables 2, 5-8, and 9) or
categorical (variables 1, 3, and 4). In further analysis
all variates were treated as categorical.

Results

Atopic manifestation. Fourteen infants had signs of
atopy during the first year (7% of total) and a
further 31 (17%) had signs suggestive of atopy
during the second year. Only three infants had
symptoms suggestive of asthma.

Logistic regression analysis showed heredity for
atopy to be the only significant factor for predicting
the occurrence of atopy (x2=4-33, df=1, p<0-05),
and the relative risk for atopy among those with a
positive heredity was 1-41 (95% confidence
limits=1-00-1*98). More infants with heredity for
atopy had signs of atopy during the second year than
those without heredity (p=004) (Table 1). Exclu-
sive breast feeding lasting more than six months was
a probable risk factor for atopy, with a relative
risk of 1-37 (95% confidence limits=0 96-1-96)
(x2=3-44, df=l, p<0-1). The effect of feeding on
the incidence of atopy was seen among infants who
did not have a family history of atopy, the incidence
of infantile atopy being higher in the long breast
feeding group (exclusively breast fed for more than
nine months) than in the short breast feeding group
(p=006) (Table 2). After the effect of heredity had
been disregarded, atopic manifestations during the
first year were more common among infants in the
long breast feeding group (p=002) (Table 1). The
proportion of infants with heredity for atopy in the
two groups was similar (Table 2).
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Table 1 Atopy in groups with varying duration of exclusive or total breast feeding, in infants with heredity for atopy, and
in groups with different incidence of respiratory infections

Gro,up No of Atopy occ-urrinlg Atopst' ot urring
cnhidlreni dtlring first dulrinig second

vear (f life rear of life
(C/ of, inltl ) (U of inJ-alnts)l

Short brcast feeding (<3-5 months) 31 (W 13
Long exclusive breast feeding (>9 months) 31 16* 15
Exclusivc breast feeding >6 months 1()1 7 23
Heredity for atopy 79 9 24-
No heredity for atopy 119 6 1()
Frequency of upper respiratory tract

infections during first year:
High (>6) 53 9 1()
Moderate (3-5) 1(13 6 15
Low ((1-2) 42 7 22

*p=(-2; **p=)()4.
*lnformation available for 198 infants.
[Information available for 183 infants.
WMedian duration of exclusive breaist feeding was 278 days; most infants were fully weaned after 12 months.

Table 2 Incidence of atopy during the first two years according to duration of exclusive and total breast feeding and
heredity for atopy in selected groups of infants

Trpe of breast feeding No hteredits for atopy HtreieitY fio atopy
NO aitopy AtopY titinidence (C.) No atopy Atoptv Iticidence (Ni)
(No) (Ni) (No) (No)

Short total
(<3-5 months) 18 5 9 3 25

<6 Months 26 4 13 12 3 211
>6 Months exclusive 47 12 20( 31) 13 3(1
Long exclusivc
(>9 months) 13 28:! 9 4 31

p=(1116.

The occurrence of atopy did not differ signifi-
cantly in infants with a low, moderate, or high
incidence of upper respiratory tract infections
(Table 1). Logistic analysis showed that this factor
had no significant risk for atopy. The other seven
variables tested (see methods), including age at
introduction of solid foods, were not risk factors
either for atopy.

Infections. Fewer of the infants with long exclusive
breast feeding had acute diarrhoea during the first
year compared with those with short breast feeding
(5/31 v 12/31, p=0-06). The number of other
infections in these feeding groups was similar. In the
whole study group of 198 infants the mean number
of upper respiratory tract infections during the first
year was 4.3 and during the second year was 3-0.
The respective figures for otitis media were 0-4 and
1-5 and for diarrhoea were 0-4 and 0-6. The infants
received on average 0-5 treatments with antibiotics
during the first year and 2-2 during the second. The
number of infections was similar in infants with and
without atopy. The group with atopy, however, may

have been treated more often with antibiotics during
infancy. The mean number of treatments during the
first two years was 4-2 for those with and 2-2 for
those without atopy (p=0.05).

Discussion

Since the early 1970s breast feeding has regained its
popularity. In Finland the proportion of infants
breast fed for six months has grown from less than
10% in 1970 to 25% in 1977 and to 69% thereafter.
Prolongation of maternity leave and change in
attitudes towards artificial feeding have been largely
responsible for this. Today, the message of the
presumed health benefits of breast feeding is spread
through popular magazines and baby health clinics,
putting great pressure on nursing mothers to carry
on breast feeding for as long as possible. It is
therefore not surprising that when we encouraged
the mothers in our study to breast feed their infants
exclusively half of them did so for six months and 31
for nine months.
Our study group was selected to include only
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healthy newborn infants of non-smoking mothers
who had no major illness. Participation was high
(90%) and the number of dropouts low (1%). No
bias was likely to be caused by these factors. We
believe, therefore, that our results give a realistic
picture of the incidence of atopy and infectious
diseases among healthy infants living in a developed
urban society.

Several earlier studies have shown that breast
feeding (exclusive or mixed) prevents or postpones
the development of atopy.4 7-3 According to most
studies, however, the source of the artificial feeding
(cow's milk or soy) does not influence the incidence
of atopy. 13 14 22 Earlier studies have also shown that
breast feeding does not prevent atopy.1 5-20 One
recent study20 and our present results even show the
contrary-namely, fewer atopic signs in early
weaned infants.
Some studies have shown that the early introduc-

tion of solid foods is a risk factor for atopy,'5 23 but
we did not find any such association. We did,
however, introduce solid foods late and gradually,
which may have an influence.
We speculate that the lower protein concentration

of presently used formulas compared with earlier
ones makes them less antigenic. This may partly
explain why the artificial feeding did not provoke
atopy as often as in earlier studies.

In our study, as in many others, heredity for
atopy was significantly associated with the occur-
rence of infantile atopy. l-18 2(0 22 Earlier studies
have suggested that breast feeding is particularly
protective against atopy in infants with a positive
heredity for atopy,1 1-13 2(1 22 but we saw no evi-
dence of this effect. On the contrary, in infants
without such heredity a short duration of breast
feeding was associated with a lower incidence of
atopy, whereas a long duration of breast feeding was
not. We also considered the possibility that the
mothers tried to treat their infants' atopic like
symptoms by prolonging breast feeding. The
motivation to breast feed, however, was high in all
mothers and breast feeding was stopped when the
amount of milk became insufficient for the baby.
Sensitisation through breast milk could be another
explanation. Breast milk carries small quantities
of food proteins in antigenic form,1 which may
provoke synthesis of IgE antibodies and clinical
hypersensitivity. In fact, in a recent study this type
of sensitisation was seen in 10% of breast fed
infants.24
The protection by human milk against infectious

gastrointestinal diseases is well known, particularly
in developing countries and in infants with
malnutrition.2-4 7 We also found that fewer infants
on prolonged breast feeding had acute diarrhoea

during the first year than infants put on formula
before 3-5 months of age.
Some studies suggest that human milk may

protect against respiratory tract infections,2 4 in
particular otitis media,6 but these findings have been
disputed.7 It is generally agreed that colostrum milk
antibodies are not absorbed from human milk,' and
hence the protective effect of breast milk is difficult
to explain. We did not see any difference in the rate
of respiratory infections between infants with short
and long breast feeding.

In conclusion, our study showed that in a highly
hygienic society prolonged exclusive breast feeding
had no advantage over short breast feeding with
regard to the risk of atopy or respiratory infections
during the first two years of life. We emphasise that
our results may not apply to undeveloped societies
where the incidence of intestinal infections is much
higher and malnutrition of mothers and infants
common.

The study was supported by grants from the Sigrid Juselius
Foundation, the Foundation for Paediatric Research, and the
Foundation for Nutritional Research, Helsinki, Finland. The
formula was kindly donated by Valio Co Ltd and canned solid
foods (given to supplement breast feeding to some of the infants)
by Orion Co, Chymos, Helsinki, Finland.
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Commentary

T J DAVID

Booth Hall Children's Hospital, Manchester

The notion that atopic disease can be prevented by
breast feeding is surrounded by confusion. There is
a pitiful lack of good objective data. Not one study
of this subject is without serious defect, and those
from the greatest enthusiasts for this new religion
are often the most riddled with flaws. Objections to
previous studies, where the incidence of eczema or
atopic disease was compared in babies fed in
different ways, include:

(1) Observer bias. Doctors known to be pro-
tagonists of breast feeding decided whether to
classify an infant's skin rash as 'eczema' or not, a
procedure notorious for its lack of objectivity, in the
full knowledge of both the family history and
whether the baby was breast or bottle fed.

(2) Misleading information based on inclusion of
minor forms of disease. Studies compared the total
incidence of diseases such as eczema or asthma in
babies fed in different ways, but mothers fear severe
cases. It would be a waste of time to find a technique
that abolished hairy patches over the sacrum but
failed to prevent spina bifida.

(3) Self selection bias. Inevitably, mothers with a
strong family history are the ones most motivated to
try a possible preventive measure and yet their
offspring are at the greatest risk of being affected,
making comparison with another group difficult or
impossible.

In this context, there is only one fact that is really
clear about breast feeding, which has been known
for 50 years or more but has been recently redis-
covered. This is that in certain women ingested food
antigens can pass into the milk. Maternal avoidance
of the food in question is followed by remission of
atopic disease in the infant, and re-exposure is
followed by relapse. It is probable, though un-
proven, that mothers susceptible to this problem are
themselves atopic. Thus the very women who might
most wish to prevent atopic disease in their offspring
may be just the ones in whom breast feeding
contributes to the production of atopic disease.
The latest paper from Helsinki is by no means free

from defects, including some of the ones described
above, but it is better than most. The authors'
carefully worded conclusion is that prolonged breast
feeding did not prevent atopy. For cases where there
was no family history of atopy, however, the greater
incidence of atopic disease in those infants receiving
prolonged exclusive breast feeding almost reached
significance. The message for obstetricians and
paediatricians is clear. The idea that eczema or
asthma can be prevented by breast feeding, whether
or not accompanied by other forms of antigen
avoidance such as the delayed introduction of solids,
seriously lacks objective validation.


