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Abstract

Although exclusive breastfeeding for the first 6 months of infant life is recommended in the
UK, there is little information on the extent of exclusive breastfeeding. This study has taken
the 1996 and 2003 World Health Organization (WHO) definitions of breastfeeding and inves-
tigated breastfeeding rates in the first 6 months of life in infants born to mothers enrolled in a
longitudinal, representative, population-based cohort study — the Avon Longitudinal Study of
Parents and Children (ALSPAC). Information about breastfeeding and introduction of solids
was available for 11 490 infants at 6 months of age (81% of live births). Exclusive breastfeeding
declined steadily from 54.8% in the first month to 31% in the third, and fell to 9.6% in the
fourth month mainly due to the introduction of solids to the infants. In the first 2 months,
complementary feeding (breastmilk and solid/semi-solid foods with any liquid including non-
human milk) was used in combination, and declined from 22% in the first month to 16.8% in
the second due to a switch to exclusive commercial infant formula feeding. Replacement feeding
(exclusive commercial infant formula or combined with any liquid or solid/semi-solid food but
excluding breastmilk) increased steadily from 21.9% in the first month to 67.1% by the seventh.
This obscured the change from exclusive commercial infant formula feeding only to commercial
infant formula feeding plus solids/semi-solids, a change which started in the third month and
was complete by the fifth. Using categories in the 1996 and 2003 WHO definitions, such as
complementary feeding and replacement feeding, presented difficulties for an analysis of the
extent of breastfeeding in this population.
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Introduction

Recent changes in World Health Organization
(WHO) advice on the optimum period of exclusive
breastfeeding have been incorporated into the
Department of Health (DH) policy (2003). The DH
advice states,

Exclusive breastfeeding is recommended for the first
6 months (26 weeks) of an infant’s life.

Six months is the recommended age for the introduction
of solid foods for infants.

Breastfeeding (and/or breastmilk substitutes, if used)
should continue beyond the first six months, along with

appropriate types and amounts of solid foods.

By emphasizing the practice of exclusive breast-
feeding, the new advice draws attention to the limited
information available on the nature of breastfeeding
practice and the extent of exclusive breastfeeding in
the UK (Yngve & Sjostrom 2001a,b; Sachs 2002; Watt
& Kelly 2005). In this study, we present data from a
longitudinal cohort study of parents and children in
the south-west of England, describing the extent of
exclusive breastfeeding throughout the first 6 months
of infant life in the early 1990s. Our aim is to assess
the WHO recommendation against the feeding prac-
tice of a representative UK cohort in the 1990s, and
to complement the other Avon Longitudinal Study of
Parents and Children (ALSPAC) publications rele-
vant to infant nutrition (North ez al. 2000; Noble et al.
2001; Northstone et al. 2001).

The total duration period of breastfeeding is
correlated with a number of factors — maternal age,
maternal occupation and working conditions, socio-
economic status, household smoking patterns, co-
sleeping and the use of dummies or pacifiers (Sjolin
etal. 1979; Ford etal. 1994; Pérez-Escamilla et al.
1995; Victoria et al. 1997; Yngve & Sjostrom 2001a,b;
Hamlyn et al. 2002; Watt & Kelly 2005). There is also
evidence demonstrating that an increased total dura-
tion period of breastfeeding and exclusive breastfeed-
ing during the first 6 months of life increases the
positive health and development benefits to children
(Saarinen & Kajosaari 1995; Horwood & Fergusson
1998). In light of this evidence, women are now
advised to breastfeed exclusively for the first

6 months of life, and to continue breastfeeding up to
24 months or beyond while complementing breast-
milk with nutritionally appropriate and adequate
foods (WHO 2001).

There appears to be a process of evolution with
regard to WHO definitions (1996, 2003) of exclusive
breastfeeding, complementary feeding and replace-
ment feeding. Many studies have included in the cat-
egory of exclusive breastfeeding infants who have
received one or more of the following — ritual foods,
formula feeds, semi-solids and water. This makes for
great difficulty when trying to gauge the extent of
the exclusive breastfeeding population at any one
moment in time (de Carvalho et al. 1982; Butte et al.
1985; Hillervik-Lindquist ef al. 1991; Michaelsen et al.
1994; Yngve & Sjostrom 2001a,b).

Patterns of breastfeeding

The 1996 definitions used by the WHO in making
their recommendations make a distinction between
infants who are exclusively breastfed and those who
are predominantly breastfed. However, this distinc-
tion is missing from the glossary in ‘Infant and Young
Child Feeding: A Tool for Assessing National
Practices, Policies and Programmes’ (WHO 2003); as
is the definition of breastfeeding. For the purposes of
this study, we have used the 1996 WHO definitions
for breastfeeding and predominate breastfeeding
(see Table 1).There is no difference between the 1996
and 2003 definitions for exclusive breastfeeding.
Exclusive breastfeeding refers to babies and infants
who receive breastmilk or expressed breastmilk,
syrup/drops, vitamins, minerals and medicines but
nothing else. With predominate breastfeeding, babies
receive breastmilk as before and other non-milk lig-
uids or ritual fluids, as well as syrups/drops and med-
icines but not solids. These two definitions contrast
with the definition for breastfeeding, where an infant
may receive breastmilk and any other food or liquid,
including milk via a bottle. These definitions are use-
ful in that they categorize the diverse range of infant
feeding practices that take place at any one moment
in time, but they do not separate expressed breast-
milk from suckled breastmilk. This is important
because of the effect of expressing breastmilk on
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Table 1. Definitions used: 'Global Data Bank on Breastfeeding’ (WHO 1996); and ‘Infant and Young Child Feeding: A Tool for Assessing National

Practices, Policies and Programmes’ (WHO 2003)

Requires infant to receive

Allows infant to receive

Does not allow infant to receive

Breastfeeding
(WHO 1996)

Breastmilk including expressed
breastmilk — any food or liquid
including non-human milk

Exclusive breastfeeding Breastmilk including expressed

(WHO 2003) breastmilk

Predominate Breastmilk including expressed
breastfeeding (WHO breastmilk
1996)

Complementary Breastmilk and solid/semi-solid

feeding (WHO 2003)
Replacement feeding
(WHO 2003)

foods
Commercial infant formula

Any food or liquid including

Drops/syrups — vitamins and

Liquids, ritual fluids, drops and

Any food or liquid including

Any liquid or semi-solid food

non-human milk or breastmilk

via a bottle

Anything else

minerals

Anything else (especially non-
human milk and food-based
fluids)

syrups

non-human milk
Does not include breastmilk or
expressed breastmilk

maternal lactation physiology, the subsequent main-
tenance of maternal milk supplies and the immuno-
logical differences in breastmilk that arise from
expressing breastmilk rather than breastfeeding
directly (Labbok & Krasovec 1990). Unfortunately,
such data are not available in the UK, and it is an area
for consideration in further inquiry into breastfeeding
practice in the UK.

With regard to babies who do not receive breast-
milk, we have used the 2003 WHO definition of
replacement feeding. This refers to ‘the use of a suit-
able breast-milk substitute’ within the first 6 months
of life, which is augmented after this time with ‘suit-
able complementary foods’ (WHO 2003, p. 117).
However, one of the problems with this definition is
that it does not allow for the differentiation of babies
fed exclusively on commercial infant formula from
those babies receiving complementary feeding before
6 months. Similarly, the definition of complementary
feeding does not allow those babies who are only fed
with commercial infant formula and complementary
foods to be distinguished from babies who are only
fed breastmilk and complementary foods. For the
purposes of this study, we have used replacement
feeding to refer to babies who are being fed exclu-
sively on commercial infant formula with or without
complementary foods but not receiving breastmilk
during the period of inquiry; and complementary
feeding to refer to babies fed on breastmilk with com-
plementary foods and/or commercial infant formula.

The research questions that we set out to answer

were:

e What is the extent of exclusive breastfeeding in a
representative cohort of British women over the first
6 months of their babies’ life? and

e What is the extent of other forms of feeding in a
representative cohort of British women over the first
6 months of their babies’ life?

Methods

The sample used for this study is derived from the
ALSPAC, a prospective cohort study of 14 062 chil-
dren born in the south-west of England in 1991-1992
(Golding & the ALSPAC Team 1996). The mothers
were recruited during pregnancy and their progress
was followed by self-completion questionnaires
before and after the birth of their children. The
ALSPAC population is broadly similar to the UK
population at the 1991 census, but is under-
represented in the following categories: people living
in rented accommodation, people without a car,
single-parent families, unmarried cohabiting couples,
and those from an ethnic minority (Golding & the
ALSPAC Team 1996).

Mothers were surveyed at 4 weeks, 6 months and
15 months after the birth of their children by postal
collected at

questionnaires. Information was

6 months to identify the dietary groups, and 11 490
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cases were available. Answers to the questionnaires
at 6 months were checked against answers in a ques-
tionnaire completed when infants were 4 weeks old.
There was 97% agreement regarding initiation of
breastfeeding. The majority of those that were discor-
dant had breastfed only in the first few days. In a
further questionnaire at 15 months, there was 96%
agreement regarding initiation with a tendency to
longer estimation of the duration of breastfeeding if
asked at the later date.

At each point, the questionnaires asked mothers to
comment on the feeding patterns in the intervening
period. These included questions on source and type
of nutrition, e.g. whether they were exclusively
breastfeeding, whether they gave their babies com-
mercial infant formula, types of solid/semi-solid food
used, and the age at which changes were made to
feeding practices, such as introduction of commercial
infant formula and/or solid/semi-solid food, cessation
of breastfeeding. Where a mother was exclusively
breastfeeding but introduced another form of feed-
ing, e.g. commercial infant formula, for a time limited
period and then reverted to exclusive breastfeeding,
she was categorized as complementary feeding from
the point of introducing the other form of feeding.

Data concerned with types of drinks consumed,
foods and nutrient intakes, and issues around feeding
difficulties have been reported elsewhere (North et al.
2000; Noble et al. 2001; Northstone et al. 2001). The
main reason for missing data was mothers stating they
had started a particular food/drink but failed to spec-
ify the age of starting. By 15 months, 11 077 cases
were available. Any conclusions about dropout and

Table 2. Percentage of babies in feeding categories by month

feeding behaviour between 6 and 15 months are
unlikely to be reliable due to the small numbers
involved. A total of 1084 children had data at
6 months but not at 15 months, and 671 vice versa,
making the net loss of 413 cases. It is unlikely that the
missing children are in the exclusive breastfeeding
category. For this to be true, it would require the data
to be missing on the breastfeeding variable and a
combination of the variables related to other forms
of feeding, i.e. not started, missing on formula, other
milk, other drinks and solids.

Feeding data from the questionnaires on children
up to 6 months of age were used to categorize the
infants according to the definitions identified earlier
and summarized in Table 1. Ethical permission for
the ALSPAC study was granted by the ethics commit-
tees of United Bristol Healthcare Trust, Frenchay and
Southmead Healthcare Trusts, and the study is also
monitored by the ALSPAC Ethics and Law Advisory
Committee.

Results

Of 14 062 live births, information about breastfeeding
and introduction of solids at 4 weeks, 6 months and
15 months was available for 11490 (81%) infants.
Table 2 shows the percentage of infants in each cate-
gory of feeding during each month of life.

Exclusive breastfeeding declined steadily in the
first 3 months (Table 2), then showed a dramatic drop
between the third and fourth months of life. The per-
centage of children who were predominately breast-
fed was small throughout (<2.5%), and this rate also

1st* month 2nd month 3rd month 4th month S5th month 6th month 7th month

n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Exclusive breastfeeding 5738 (54.8) 4565 (43.7) 3249 (31.0) 1012 (9.6) 165 (1.6) 39 (0.4) 6 (0.1)
Predominate breastfeeding 129 (1.2) 199 (1.9) 263 (2.5) 146 (1.4) 33 (0.3) 6 (0.1) 1 (0.0)
Complementary feeding 2308 (22.0) 1757 (16.8) 2547 (21.8) 3927 (37.2) 4148 (39.3) 3750 (35.5) 3395 (32.2)
Replacement feeding 2292 (21.9) 3900 (37.3) 4668 (44.3) 5368 (50.9) 6106 (57.8) 6 654 (63.0) 7089 (67.1)
Other 10 (0.1) 25(0.2) 39 (0.4) 93 (0.9) 104 (1.0) 109 (1.0) 67 (0.6)
Valid cases 10474 10 446 10 485 10 546 10 556 10 558 10 558
Missing cases 1016 1044 1005 944 934 932 932
Total 11 490 11 490 11 490 11 490 11 490 11 490 11 490

*Infant will be aged 1 month at the end of the first month and so on.
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Fig. . Percentage of babies who are fed exclusive commercial infant
formula by month.

declined at 3 months of age. In the first 2 months,
complementary feeding was almost always breast and
formula used in combination, and the decline from
22.1% to 16.8% was due to a switch to replacement
feeding and in particular, exclusive commercial infant
formula feeding. From the third month, complemen-
tary feeding showed a steady rise to a peak of 39.3%
in the fifth month; this was mainly due to breastfeed-
ing mothers beginning to introduce solids.

Replacement feeding rose steadily each month
from 21.8% in the first month to 67.1% at age
6 months. However, replacement feeding as a cate-
gory obscures the fact that for the first 2 months, this
is mainly exclusive commercial infant formula feed-
ing (see Fig.1). This exclusive commercial infant
formula reached a peak of 30.3% in the second
month, followed by a marked decline as solids were
introduced.

Discussion

This study has described the use of breastfeeding
practice of a large population of British mothers in
the 1990s, and categorized the sample using a range
of WHO definitions from 1996 and 2003. The
strengths of the study are in the broadly representa-
tive nature of the cohort and the collection of data at
three time points. The main limitation is that data
collection has been restricted to self-reported ques-
tionnaires at fixed time points, and that there may be
a memory effect at 6 and 15 months. This makes it
difficult to pinpoint exactly the various transition
points from exclusive to predominant breastfeeding

and on to complementary feeding, as well as the tran-
sition from exclusive commercial infant formula feed-
ing to replacement feeding.

Our experience of using the WHO categories was
similar to that reported by Lanigan et al. (2001) in
that there is no category available for infants who
only receive breastmilk and solid/semi-solid foods. In
this study, we include them in complementary feed-
ing. However, there may be differences in future
health outcomes between this group and infants who
receive breastmilk plus commercial infant formula
and solid/semi-solid foods. Also, there is no category
available for exclusive commercial infant formula-fed
infants. Although the WHO definitions (2003) con-
tinue to evolve, there is no satisfactory WHO term
to clearly describe this particular group. Here we
include these infants under replacement feeding. In
this paper, we have used the replacement feeding
category to also include those children who are mak-
ing the transition from exclusive commercial infant
formula feeding to commercial infant formula
feeding plus solid/semi-solid foods, but we have
highlighted the transition point from exclusive
commercial infant formula fed to formula and wean-
ing foods. Again, there may be differences in the
future health experiences of these two groups, which
may warrant a clearer set of definitional terms (Ong
et al. 2006).

In a similar vein, the use of the 2003 WHO com-
plementary feeding category is not helpful, as the
definition is broad and ill-defined. It may include
mothers who are breastfeeding five times a day but
also introducing a formula feed at night, as well as
mothers who use formula milk during the day but
give a breastfeed to settle their child before bed. If
we only focus on exclusively and predominately
breastfed children, then the extent of breastfeeding
in the general population is hidden. Refined defini-
tions may be helpful in teasing out the nuances of
breastfeeding and the use of commercial infant for-
mula in this population (McCann et al. 1994; Piwoz
et al. 1996). However, there are data collection issues
around the accurate recording of feed duration and
frequency, and how this correlates with milk flow,
energy value and nutritional composition (Hornell
et al. 1999; Aarts et al. 2000).
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The proportion of children who were exclusively
breastfed in the ALSPAC population ranged from
54.8% to 31% in the first 3 months, and fell down to
0.1% by the age of 6 months. Our data showed a
higher proportion of women exclusively breastfeed-
ing in the second (43.7%) and third months (31%)
than was reported in Infant Feeding 1995 (Foster et al.
1997), where only 21% of women were breastfeeding
during this period. This may be due to the slight bias
in the ALSPAC towards more affluent families, so
that the true level of breastfeeding in the general
population is likely to be a little lower than this. This
supposition seems to be confirmed when comparing
exclusive breastfeeding rates between the ALSPAC
cohort and the Millennium Cohort Study (Watt &
Kelly 2005). The data from the Millennium Cohort
indicate an exclusive breastfeeding rate of 34% after
1 month, falling to 3% at the fourth month and 0.3%
by the sixth month.

Nevertheless, the proportion of mothers who were
exclusively breastfeeding up to 6 months in ALSPAC
was far below Sachs’ projection (2002) of 3% of UK
babies. Infants were continuing to be breastfed into
the seventh month of life, but this was more likely to
be with other sources of nutrition in the form of sol-
ids, formula or other drinks from the fourth month
onwards. At the time that these mothers were intro-
ducing solid/semi-solid foods to their infants, the
guidance given in Infant Feeding 1985 (Martin &
White 1988) was clear about not introducing solids
prior to 3 months of age. Indeed, most mothers in this
study started giving solids during the third month of
life. These data are in line with other recent studies
in the UK which show that over 90% of women have
introduced solids by month 4 (Mills & Tyler 1992;
White et al. 1992; Foster et al. 1997; Thomas & Avery
1997; Hamlyn et al. 2002), and in contrast to the 56%
estimated by Martin & Monk (1982).

The changes in feeding category seemed to have
three phases. The first phase was between the first and
second months when 16% of women changed their
breastfeeding practice. The majority of women who
were exclusively breastfeeding switched to comple-
mentary feeding, but few gave up the breast com-
pletely — only 1.8% of the exclusive breastfeeding
group in the first month gave up by the second month.

In comparison, of the mothers giving complementary
feeds in the first month, 64.7% gave up breastfeeding
by the second month.

The second phase ran from the second to fourth
month, and was characterized by a more gradual loss
of the exclusive breastfeeding population and an
increase in the proportion of women who were com-
plementary feeding. Finally, in the third phase from
the fourth to sixth month exclusive breastfeeding
tailed off completely, and complementary feeding
started to decline gradually so that although a third
of women were breastfeeding at 6 months of age, vir-
tually none were exclusively breastfeeding. The data
on complementary feeding at 6 months from this
study are broadly in line with that reported by
Hamlyn et al. (2002), although they report a breast-
feeding prevalence rate of 22% in England in 2000.
Further comparisons are difficult to make with
Hamlyn et al’s (2002) work as they do not differen-
tiate between exclusively/predominately breastfed
babies and breastfed babies who may be receiving
commercial infant formula and/or solids/semi-solids.

This study presents data from a UK longitudinal
study of infant feeding practice that will help place
current UK feeding practice in context. An apprecia-
tion of these patterns of feeding may have implica-
tions for the working practices of health professionals
with regard to targeted interventions. This study high-
lights the transitions in feeding practice from exclu-
sive/predominate breastfeeding to complementary,
and from exclusive commercial infant formula feed-
ing to replacement feeding. It provides information
against which current feeding practices may be com-
pared in the light of the DH (2003) recommendations.
This study supports the notion that there are a size-
able number of breastfeeding mothers (exclusive/pre-
dominate breastfeeding, and complementary feeding)
who could be targeted for education and support by
midwives and health visitors in line with DH infant
feeding recommendations (Sikorski et al. 2002; DH
2003). Although this study suggests that the number
of women who are likely to exclusively breastfeed up
to 6 months is probably small (Watt & Kelly 2005), it
indicates the extent of women who breastfeed with
other forms of nutrition to 6 months, and highlights
the possibility of increasing this proportion.
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