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Abstract
Objective: To describe adherence with infant feeding and complementary feeding
guidelines.
Design: Prospective study of infant feeding and complementary feeding practices
were collected as part of the Cork BASELINE Birth Cohort Study.
Setting: Cork, Ireland.
Subjects: Data are described for the 823 infants for whom a diary was completed.
Results: Breast-feeding was initiated in 81 % of infants, and 34 %, 14 % and 1 % of
infants were exclusively breast-fed at hospital discharge, 2 and 6 months,
respectively. Stage one infant formula decreased from 71 % at 2 months to 13 % at
12 months. The majority of infants (79 %) were introduced to solids between 17
and 26 weeks and 18 % were given solid foods before 17 weeks. Mothers of
infants who commenced complementary feeding prior to 17 weeks were younger
(29·8 v. 31·5 years; P< 0·001) and more likely to smoke (18 v. 8 %; P= 0·004).
The first food was usually baby rice (69 %), infant breakfast cereals (14 %) or
fruit/vegetables (14 %). Meals were generally home-made (49 %), cereal-based
(35 %), manufactured (10 %), dairy (3 %) and dessert-based (3 %). The median gap
between the first–second, second–third, third–fourth and fourth–fifth new foods
was 4, 2, 2 and 2 d, respectively.
Conclusions: We present the largest prospective cohort study to date on early
infant feeding in Ireland. The rate of breast-feeding is low by international norms.
Most mothers introduce complementary foods between 4 and 6 months with
lengthy gaps between each new food/food product. There is a high prevalence of
exposure to infant breakfast cereals, which are composite foods, among the first
foods introduced.
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Nutrition from conception to 2 years is considered by the
UN Standing Committee on Nutrition to be a critical period
when the foundation for lifelong health is established(1). The
WHO globally recommends exclusive breast-feeding for
6 months, with partial breast-feeding and complementary
foods thereafter(2), while in Europe breast-feeding for the
first 6 months is a desirable goal(3). The WHO recommen-
dation was subsequently supported by the American
Academy of Pediatrics(4) and was reviewed in 2012 with no
amendments(5). In the UK, although the Scientific Advisory
Committee on Nutrition endorsed the WHO statement on
breast-feeding, the expert group noted that there should be

some flexibility in the advice as the introduction of solid
foods earlier than 6 months is normal practice in the UK and
mothers do this for many valid personal, social and eco-
nomic reasons(6). In Ireland, the WHO recommendations
were endorsed by the Department of Health and Children in
2003(7). In 2005, the Department of Health and Children
published Breastfeeding in Ireland: A Five-year Strategic
Action Plan, which further supported the WHO recom-
mendations(8). In several countries, including Ireland and
the UK, many infants are not exclusively breast-fed(9–12) and
therefore it is important that there are data available on
infant formula-feeding practices.
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Complementary feeding is the provision of any nutrient-
containing foods or liquids other than breast milk and
includes both solid foods and infant formula(13). Many
debates have ensued among those in developed countries
about the appropriate time to first introduce solid foods
to infants in these nations(14,15). Initial reports found an
increased risk of eczema among those given solids before
4 months(16–18); however, the evidence since has been
inconsistent. In 2008, recommendations in Europe(3) and
North America(19) could not identify a definitive role of
solid foods in the development of allergies as studies
proved to be inconclusive and therefore amended their
guidelines. Both authoritative organizations concluded
that the introduction of solid foods should be between 4
and 6 months of age(3,19). In 2013, the American Academy
of Asthma, Allergies and Immunology offered a practical
guide for complementary feeding for the primary pre-
vention of allergic disease(20), stating that solid foods
should be introduced between 4 and 6 months and that
major allergenic food ingredients could also be introduced
at this time. In 2014, the European Academy of Allergy and
Clinical Immunology concluded that there is still little
evidence to support the delayed introduction of solid
foods to protect against food allergy and that much is still
to be learnt about food allergies, particularly in the area of
early infant feeding(21).

Until recently, few data have been available on early
infant feeding practices in Ireland(22). Between 2004 and
2006, 401 infants were prospectively followed through
6 months of age. Breast-feeding initiation rates were
shown to be low (47 %)(9) and a high proportion of infants
were prematurely (23 %, ≤12 weeks) introduced to solid
foods and provided with inappropriate supplementary
fluids (82 %)(19). Given this background, relevant objec-
tives of Ireland’s first prospective birth cohort (Cork
BASELINE) were to: (i) document current infant feeding
practices; (ii) examine complementary feeding patterns;
(iii) identify the factors associated with early com-
plementary feeding; and (iv) determine the different types,
quantities and textures of foods consumed.

Methods

Study design
Data from the ongoing prospective Cork BASELINE
(Babies After Scope: Evaluating the Longitudinal Impact
Using Neurological and Nutritional Endpoints) Birth
Cohort Study were analysed from birth through to
12 months. The SCOPE (Screening for Pregnancy End-
points) study is a global, multicentre, longitudinal cohort
study of low-risk primparous women, with the main aim of
developing screening tests for the major diseases of late
pregnancy(23). SCOPE Ireland commenced recruitment in
Cork in March 2008(24,25). Cork BASELINE Birth Cohort
Study was conducted according to the guidelines laid

down in the Declaration of Helsinki and all procedures
were approved by the Clinical Research Ethics Committee
of the Cork Teaching Hospitals (reference number ECM 5
(9) 01/07/2008). Written informed consent was obtained at
20 weeks’ gestation or at birth.

Data collection
Detailed assessments were carried out on infants at day 2
and at 2, 6 and 12 months, with all 12-month assessments
completed by December 2012; a cohort description is pro-
vided by O’Donovan et al.(26). Parents would have received
standard advice on infant feeding at prenatal parent-craft
classes and were not provided by study staff with specific
advice on infant feeding guidelines; if this was requested,
the researchers provided general advice as endorsed
nationally(27). In November 2012, revised infant feeding
guidelines were published by the Food Safety Authority of
Ireland(28); however, all infants had been introduced to solid
foods before this edition was published. In the UK, the Diet
and Nutrition Survey of Infants and Young Children
(DNSIYC) report provides the only source of high-quality
nationally representative data on the types and quantities of
foods consumed by infants aged 4–18 months(11) and as
early infant feeding guidelines in Ireland are similar to those
in the UK, comparisons between the DNSIYC report and
the data presented here are discussed.

Definitions for the current paper include the following:
(i) ‘exclusive breast-feeding’ refers to breast milk only, with
infants receiving no water, infant formula or supplementary
fluids; (ii) ‘predominant breast-feeding’ refers to breast milk
as the main source of nutrition but infants may have
received infant formula ‘top-ups’ at some stage (post-deliv-
ery awaiting the increase in milk volume or while mothers
were on medication); and (iii) ‘supplementary fluids’
refers to any fluid (which includes water, sugary drinks,
fruits juices or teas/infusions) consumed by the infant that
was not breast milk, infant formula, vitamins or medication.

At the 2-month assessment, parents were provided
with a pre-piloted ‘weaning’ diary and instructed to record
information prospectively for the first 6 weeks of com-
plementary feeding once their infant commenced solid
foods, documenting type and quantity consumed. This was
not a quantitative diary; the aim of the diary was to capture
food exposure. The diary contained an instruction page and
an example of how the diary was to be filled in at each
feeding occasion. Information required included: (i) date
and time of each feeding occasion; (ii) a food description
(if home-made the method of preparation (steamed and
puréed) was required or if commercially bought the brand
was required); and (iii) the number of teaspoons consumed
at each eating occasion. A small proportion of parents had
not introduced solid foods by the 6-month assessment;
therefore, a self-addressed envelope was given to parents to
post back the complementary feeding diary once a period
of 6 weeks on solid foods had been completed. Detailed
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information on manufactured products was obtained for
almost all products recorded in diaries. Data extracted from
the database and the diaries used in the present analysis are
described in Table 1.

Statistical analysis
A total of 823 women (57% response rate) returned a
completed diary. The mean duration of complementary
feeding documented was 6 (SD 3·7) weeks. The instructed
time of 6 weeks, to capture the introduction of solid foods,
was adhered to by 53% with an additional 19 % doc-
umenting 4 weeks. Statistical analysis of the data was con-
ducted using PASW® Statistics version 20·0. Comparisons
between those introduced to solids early (before 17 weeks)
and after 17 weeks were performed using Pearson’s χ2 test
and the Mann–Whitney U test, for categorical and con-
tinuous variables, respectively. Data are presented using
numerical descriptive statistics, including means and stan-
dard deviations, medians with interquartile ranges (IQR),
and frequencies with percentages.

Results

Maternal and infant characteristics
At birth, 1537 infants were eligible for postnatal follow-up
and 94% completed the 2-month assessment. Postnatal

assessments were completed at mean age of 67 (SD 11) d, 91
(SD 13) d and 382 (SD 16) d at 2, 6 and 12 months, respec-
tively. Principal maternal and neonatal traits are illustrated in
Table 2. Those who completed a diary were older (31 v. 29
years), more likely to have a partner (96 v. 91 %), to have
obtained a university education (59 v. 47 %) and to be non-
smokers (90 v. 82 %), all P< 0·001, compared with those
who did not complete a diary. In comparison to the DNSIYC
report, there were higher proportions of Caucasian (82% v.
99 %) and married mothers (54% v. 71 %) in the present
study, although mothers were similar in age (mean 31 v. 30
years).

This cohort is not nationally representative as first-
time mothers with a singleton pregnancy were recruited
exclusively from the Cork region and were more educated
than groups reported elsewhere(29,30); however, other
sociodemographic and infant feeding characteristics com-
pared well with national reports(26).

Feeding practices
Breast-feeding was initiated in 81% of infants. At hospital
discharge, 75% mothers were still breast-feeding, with 34%
exclusively and 41% predominantly breast-feeding their
infants. At 2 months, 51% (n 424), 31% (n 251) and 18%
(n 148) were receiving infant formula, breast milk and
combination-fed (both breast and formula daily), respectively.
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Table 1 Variables extracted from the Cork BASELINE database and complementary feeding diaries used
in the present analysis

Variables

Cork BASELINE database
Maternal characteristics
and health

∙ Age at birth
∙ Type of maternity care
∙ Marital status
∙ Race
∙ Country of birth
∙ School years
∙ University education
∙ Employment status
∙ Income
∙ Census 2006 major group
∙ Smoking status
∙ Mode of delivery
∙ Self-reported allergies (and paternal)

Infant characteristics,
feeding and clinical data

∙ Gender
∙ Gestational age
∙ Feeding at discharge, 2, 6 and 12 months
∙ Supplementary fluids
∙ Food textures and age first tried

Complementary feeding diary ∙ Date of weaning
∙ First five foods introduced
∙ Gap between each new food (d)
∙ Quantity of food (spoons)
∙ Allergenic food ingredients (cow’s milk, wheat, soya, fish, shellfish,

eggs, peanuts and tree nuts)
∙ Number of different foods in the first 6 weeks and in the entire

complementary feeding period
∙ Proportion of meals that were vegetables, fruit, home-made,

commercial, cereal-based, gluten-containing, dairy-based or desserts

Adherence with infant feeding guidelines 3



At 2 months, 14 % (n 120) were exclusively breast-fed. Of
the infants formula-fed at 2 months, 157 (37%) had never
received breast milk. Of those who had ceased breast-
feeding by 2 months, the median age of the infants at ces-
sation was 14 (IQR 3–30) d. Stage one or standard infant
formula (whey-based) was given to 71% of infants at
2 months, while 19% received a ‘hungrier’ infant formula
(predominantly casein-based), 10 % received a specialized
formula (lactose-free, pre-thickened or hydrolysed/hypo-
allergenic infant formula) and 1% received other formula
(based on goat’s milk or soya milk), see Fig. 1. Among the
infants receiving infant formula at 2 months, the formula was
switched at least once by 53% of mothers, with a further
15% changing formula at least twice. The main reasons for
changing formula included: hungry baby (45%); unsuit-
ability (23 %); colic (9 %); reflux (7%); constipation (6 %);
vomiting (4 %); and advice of a health professional (6 %).

By 6 months, 74% of infants were given infant formula
with solid foods, with 25% receiving breast milk in combi-
nation with infant formula, solids or both. Nine infants (1%)

were exclusively breast-fed to 6 months, of whom seven
were born to Irish mothers. Standard infant formula was
most often used (47 %) at 6 months, with 20%
and 21% of infants provided with hungry baby and follow-
on formula, respectively, see Fig. 1. At 12 months, 73% of
infants were provided infant formula and 8% were still
breast-fed in conjunction with solid foods. Of those receiving
infant formula at 12 months (67%), most were provided with
a follow-on (41%) or toddler (26%) infant formula and 49%
of infant formula was casein-dominant. Cow’s milk was the
sole source of milk for 15% of infants; while another 3 % of
infants were receiving cow’s milk and infant formula.

Supplementary fluids were given to 62 % (29 % breast-
fed and 33 % formula-fed) of infants at 2 months. Most
infants received (52 %) cooled boiled water while a
quarter of infants received inappropriate fluids, which
included glucose/sugary drinks (17 %), fruit juices (5 %)
and herbal tea/infusions (4 %). At 6 months, 12 % of infants
were receiving solutions added to their milk feed, mostly
medication or vitamins (8 %). This trend continued at
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Table 2 Characteristics of the Cork BASELINE Birth Cohort Study participants, stratified by those who did or did not return a complementary
feeding diary

Cohort Assessed at 2 months Diary returned No diary returned
(n 1537) (n 1443) (n 823) (n 620) P value*

Maternal characteristics
Maternal age (years)
Mean 30·6 30·6 31·0 29·9 0·00001
SD 4·4 4·4 3·8 4·9
≤ 24 (%) 10 9 5 15 0·00000
25–34 (%) 74 74 79 69 0·00002
≥ 34 (%) 16 16 16 16 0·625

Education (%)
≥13 years in school 89 89 90 87 0·119
University degree 56 53 59 47 0·000006

Ethnicity (%)
Caucasian 98 98 99 97 0·017

Socio-economic status (%)
Professional, managerial & technical 61 61 66 55 0·000045
Non-manual & skilled 28 28 25 32 0·004
Unskilled 4 4 4 5 0·482
Unwilling to disclose 7 7 5 8 0·029

Marital status (%)
Partner 94 94 96 91 0·00027

Smoker at 2 months (%) 13 13 10 18 0·000008
Mode of delivery (%)
Vaginal 74 72 73 72 0·944
Caesarean 26 28 27 28

Neonatal characteristics
Gender male (%) 50 51 53 47 0·024
Gestation (weeks)
Median 40·3 40·0 40·3 40·2 0·093
IQR 39–41 39–41 39–41 39–41
< 37 (%) 5 5 4 6 0·065
37–41 (%) 72 72 72 72 0·987
> 41 (%) 23 23 24 22 0·351

Birth weight (kg)
Mean 3·5 3·5 3·5 3·4 0·042
SD 0·5 0·5 0·5 0·6
≤ 2·5 (%) 4 4 3 6 0·001
2·51–4·49 (%) 94 93 94 92 0·063
≥ 4·5 (%) 2 2 3 2 0·137

IQR, interquartile range.
*Comparison between those who did and did not return a diary; analysis was performed by using Pearson’s χ2 test for categorical variables and the Mann–
Whitney U test for continuous variables (two-sided significance).

4 SM O’Donovan et al.



12 months. Throughout the first 12 months, other items
added to milk feeds included infant cereal (3 %), water
(1 %), herbal tea (1 %), juice (1 %), sugar (0·2 %) and breast
milk (0·4 %) or cow’s milk (1 %).

Complementary feeding

Timing of solid food introduction
Seventy-nine per cent of mothers introduced complementary
foods between 17 and 26 weeks of age. Of the 18% who
were introduced to solid foods before 17 weeks, 28 and 44%
were given solids at 15 and 16 weeks, respectively. Eleven
infants were weaned before 12 weeks and 3% were weaned
after 26 weeks. The main reasons for commencing com-
plementary feeding included: hungry infant (43 %); recom-
mendation of others (26%; public health nurse (52%),
doctor (21%), family member (19%), friend (9%)); and
following specific complementary feeding guidelines (17%),
see Table 3. Mothers of infants who commenced com-
plementary feeding prior to 17 weeks were younger (29·8 v.
31·5 years; P<0·001), less well educated (no university
degree: 55 v. 38%; P<0·0001) and more likely to smoke (18
v. 8 %; P=0·004). Infants formula-fed at hospital discharge
and at 2 months were more likely to be introduced to
solids before 17 weeks than those provided with solids after
17 weeks.

Complementary feeding foods
Baby rice was predominantly used as the first food in 68 %
of infants, followed by infant breakfast cereals (14 %),
other fruit and vegetables (7 %), carrots (5 %), apple (2 %)
and other foods (including meat, fish, dairy, eggs and
commercially available foods (4 %)), see Fig. 2. Fruit and
vegetables were the predominant (66 %) second foods,
with 5 % receiving baby rice. For the third, fourth and fifth
foods, fruit and vegetables were the dominant food items,
followed by other foods and commercial infant breakfast
cereals. In the 6-week period a range of 1–60 new food
items (median: 12) were introduced. These food items
were categorized into six different categories: (i) fruit and

vegetables; (ii) infant breakfast cereals including baby rice;
(iii) meat, fish and eggs; (iv) dessert-based meals; (v) baby
foods; and (vi) dairy (yoghurt, fromage frais, cheese). The
proportion of infants given one, two, three, four, five and
all six categories was 3, 24, 25, 24, 16 and 6 %, respec-
tively. Meat was given to 26 % of infants, with 52, 18 and
30 % receiving white, red or both types of meat, respec-
tively. The types of meals generally presented to infants
in the first 6 weeks of complementary feeding were:
home-made (49%); manufactured products (45 %; 35%
cereal-based and 10% baby foods); dairy (3 %); and dessert-
based (3 %). Of the manufactured products offered,
most contained an average of three different ingredients,
with one product containing seven different ingredients;
these products were the main source of new/different foods.

Food consistency and quantity consumed
Puréed food was the first texture introduced (range 8–
32 weeks), with gradual progression to mashed food (range
16–52 weeks), followed by lumpy food (range 16–52 weeks)
and then chopped food (range 17–56 weeks). At 6 months,
puréed food was the most frequently presented (98%), other
textures were also offered that included mashed (47%),
lumpy (32%) and chopped (9%). By 12 months, few infants
had still not progressed to mashed (1%), lumpy (2%) or
chopped (8%) foods. The quantity of food consumed at the
very first eating occasion was 3 (IQR 2–5) teaspoons, which
increased to 8 (IQR 4–15) and 15 (IQR 6–25) teaspoons daily
after 2 and 6 weeks from the initial introduction of solids,
respectively. There was a median gap of 4 d reported
between the first and second new food, which decreased to
2 d between the second and third, third and fourth, fourth
and fifth new foods, and 1 d thereafter.

Discussion

These data from the Cork BASELINE Birth Cohort Study
are the most detailed and largest prospectively collected
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Fig. 1 Type of infant formula/cow’s milk provided to infants participating the Cork BASELINE Birth Cohort Study at 2 ( ), 6 ( ) and
12 months ( )
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longitudinal description of early infant feeding to date.
We have shown that although the rate of breast-feeding
initiation has increased(9), breast-feeding duration has not
increased in Ireland. These trends are also reflected in the
UK(11,12). With respect to the introduction of solid foods,
we have shown that this sample of first-time parents
were broadly adherent with national(31) and international
recommendations on timing(3,19). The practice of pre-
mature complementary feeding (before 12 weeks) was
low, similar to recent UK data(11). The provision of casein-
dominant as opposed to whey-dominant infant formula

throughout year one among up to 49 % of infants is noted,
as is the persistence of cow’s milk as a mainstay among
15 % of infants. The use of composite foods (mainly ‘infant
breakfast cereals’) as first foods is a concern as food items
should be introduced one at a time. Evidence shows
lengthy gaps between the introductions of new food items
may compromise achievement of a varied complementary
feeding diet.

In 1992, in recognition that the rate of breast-feeding at
hospital discharge remained in the region of 30 % from
1984 to 1990(32), the Irish National Committee to Promote
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Table 3 Maternal and postnatal factors that influenced the age of complementary feeding among infants in the Cork
BASELINE Birth Cohort Study

All (n 823) <17 weeks (n 148) ≥ 17 weeks (n 675) P value*

Maternal age (years)
≤25 (%) 5 12 3 0·000001

Education (%)
No university degree 41 55 38 0·000001

Marital status (%)
Partner 96 93 98 0·019

Smoker (%) 10 18 8 0·000152
Reason for solid food
introduction (%)†
Milk not enough 43 57 40 0·00071
Other people 26 21 26 0·168
Specific guidelines 17 5 19 0·000022
Other 14 17 39 0·309

Gender male (%) 53 54 53 0·797
Feeding (%)
Formula at discharge 24 41 21 0·00000
Formula at 2 months 52 76 46 0·00000

Birth weight (kg)
Median 3·5 3·5 3·5 0·433
IQR 3·2–3·8 3·2–3·8 3·2–3·8

Gestational age (weeks)
Median 40 40 40 0·460
IQR 39–41 39–41 39–41

IQR, interquartile range.
*Comparison between those introduced to solids at <17 weeks and ≥17 weeks; Pearson’s χ2 test was used for categorical variables and
the Mann–Whitney U test for continuous variables (two-sided significance).
†Milk not enough=mother believed milk feeds were no longer satisfying her infant; other people= influence of public health
nurse, doctor, family member and friends; specific guidelines=WHO, Health Service Executive (Irish national health service);
other= appropriate age, back to work, interested in and ready for food.

%

80

60

40

20

0
1st 2nd 3th 4th 5th

First five foods

Fig. 2 Proportion of foods that were introduced as one of the first five foods (—ο—, baby rice; —●—, apple; —Δ—, carrot; —▲—,
other fruits and vegetables; —□—, other foods; —■—, infant breakfast cereals) to infants in the Cork BASELINE Birth Cohort
Study
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Breastfeeding was established with the aim to increase
breast-feeding rates to 50 % by the year 2000(33). National
reports in 2001, 2006 and 2010 revealed that the trend in
breast-feeding rates continued to increase with 42, 49 and
54 % breast-feeding at hospital discharge, respectively(29).
Our data found that 81 % of mothers recruited initiated
breast-feeding, although lower numbers sustained this
to hospital discharge (75 %). According to national reports
74 % of Irish mothers remain in hospital 2–5 d after
delivery(29) compared with 38 % in the UK(34), which may
influence breast-feeding rates. Although breast-feeding
initiation rates have improved, breast-feeding duration
rates remain very short in the UK(11,12) and Ireland(9).
Almost all mothers in the present study did not breast-feed
exclusively to 6 months(2). Our figures, along with those
previously reported in Ireland(9) and the UK(12), demon-
strate that little has changed over the past 30 years with
respect to breast-feeding duration. Interestingly, an Irish
study by Begley and colleagues(35) found that 34 %
of women during the antenatal period had planned to
formula-feed their infant. An Irish study found the
antenatal period was an effective time for concentrating
efforts to encourage women to breast-feed and that
involving the partner and the maternal grandmother in
breast-feeding initiatives appeared crucial to increase
rates(9). Therefore, greater emphasis should be placed on
the antenatal education of pregnant and pre-conceptual
women regarding the benefits of breast-feeding.

For women who chose not to or are unable to
breast-feed, current guidelines recommend the use of a
standard infant formula (whey-dominant) throughout the
first 12 months of life(31,36). This type of formula is
recommended as the ratio of whey to casein (60:40) is
approximately that of human milk(36). The DNSIYC report
found 37% of infants aged 4–6 months were provided with
a standard infant formula, which decreased to 1 % among
infants aged 12–18 months(11); a similar trend was
observed in the present study. According to the UNICEF
Baby Friendly Initiative, there is no evidence that changing
from whey-based formula to any other type of formula is
necessary or beneficial. However, the various brands
of infant formula available may differ from each other in
processing and in sources and levels of protein, lipids
and micronutrients, which may affect infant tolerance
and may be improved by switching(36). By 2 months, 53 %
of formula-fed infants had their infant formula changed at
least once, with a hungry/unsatisfied baby prompting most
changes as opposed to infant vomiting, colic or reflux,
findings similar to a previous report(37). Hungrier infant
formulas are predominantly casein-based and in the pre-
sent study, the use of casein-dominant formula increased
with increasing age (20 to 49%, from 2 to 12 months). The
higher casein content causes larger, less easily digested
curds to form in the stomach which is intended to make the
baby feel full for longer(36). Although the proportions of
macronutrients are the same, the ratio of whey to casein

(20:80) in these formulas does not mimic human milk and
for this reason they are not recommended for infants(36).
With a high proportion of Irish infants receiving casein-
dominant infant formula, the potential health outcomes
associated with the use of such formula warrant further
investigation.

Cow’s milk is not recommended until 12 months of age
due to the lack of essential nutrients, primarily Fe, and is
also contraindicated due to an excess of some nutrients,
namely protein and Na(3,31). Data from the Avon Long-
itudinal Study of Parents and Children (ALSPAC) found
that infants fed breast or cow’s milk at 12 months, without
infant formula, had a high risk of anaemia in later
infancy(38). Although 15 % of infants were receiving cow’s
milk as the sole source of milk at 12 months, data on the
time of commencing cow’s milk were not recorded. Data
on the type of cow’s milk given (whole, semi-skimmed or
skimmed) were not collected either; this would be inter-
esting to elucidate as whole milk is recommended for
infants of this age(28,31).

Up to the age of 6 months, breast- or formula-fed infants
generally do not need any supplementary fluids(31). While
formula-fed infants may be offered cooled boiled water,
this does not apply to breast-fed infants, as offering other
fluids may interfere with the demand–supply basis of milk
production(31). By 2 months, 25 % of infants in the present
study were given a glucose/sugary drink, a fruit juice
and/or a herbal tea/infusion; and these fluids are considered
highly unsuitable as they can damage teeth along with
reducing hunger for milk and spoon feeds(31). An Irish study
found that infants aged 6 months consumed a high pro-
portion of baby juices (57%)(22). The addition of fluids or
foods to infant bottles continues among Irish families as
highlighted in the current study and another Irish report(19),
although mostly medication (50–70%), infant cereal and
sugar, among others, were added. The first National Infant
Feeding Policy(28) did not emphasis the risk associated with
inappropriate fluids or with items being added to infant
bottles. However, the new Irish National Infant Feeding
policy highlights the risks and it will be important to evaluate
if these recommendations are adopted(31).

Baby rice has been consistently reported as the first food
in the complementary feeding diet of European chil-
dren(11,39–41), which was replicated in the present study.
Fruit and vegetables and infant breakfast cereals were the
next most frequently presented first foods. Other foods
(meat, fish, dairy, eggs) increased steadily as the transition
to solid foods became more established. Current recom-
mendations encourage home-prepared meals over ready-
made meals from an early age(27,31) and these were
prepared frequently (49%) in the present study. Recent
data have shown that exposure to home-prepared fruit and
vegetables, rather than ready-prepared fruit and vegetables,
during the complementary feeding process is a good
indicator of later frequent consumption of fruit and vege-
tables(42). Home-made meals should be the main food
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offered to infants as poor eating habits established during
early infant feeding can track into later childhood(42).

Manufactured products (mainly infant breakfast cereals),
which are composite foods, were given to a high proportion
of infants and were the main source of exposure to a large
number of new foods. European legislation (Article 8, EC
Directive 2006/125/EC) regulates the labelling of infant
foods, and according to EU regulations many com-
plementary foods can be labelled as being suitable for
infants from 4 months. However, some of these products
are not in line with best infant feeding practices and
similar foods prepared in the home would be considered
unsuitable for infants(31). Therefore, it is important to
consider the role that labelling of such products may play in
complementary feeding, which can undermine the advice
given by health professionals, particularly among relatively
disadvantaged groups who introduce solid foods early. In
2003, the Department of Health, England(43) asked if food
manufacturers could be persuaded to alter their labelling
from 4 months to 6 months. At that time, the European
Commission indicated that it intended to review the labelling
of these foods but did not give a time frame for this work. As
of 2014, no amendments have yet been made(44).

National(31) and international(3,19) guidelines specify the
introduction of one new food at a time, allowing a few
days between each new food so an adverse reaction
can be easily pinpointed. Lengthy gaps between the
introductions of each new food were observed in the
present study, particularly between the first and second
new food. The revised Irish national guidelines emphasize
the introduction of a single ingredient at a time, rather than
the previous phrase ‘a new food’(31). These new guidelines
may be too exacting in that a varied diet may be difficult to
achieve, particularly during this critical period of growth.
Therefore, the introduction of a single ingredient at
a time should perhaps be applied to the major allergenic
foods instead of all food ingredients. However, much
still needs to be learnt about the importance of allergenic
food ingredients in the development of allergic disease(21)

and a recent systematic review highlighted that currently
the evidence does not justify either withholding or
encouraging potentially allergenic foods after 4 months,
irrespective of atopic hereditary(45).

Reports, from Ireland and the UK, suggest that the age
of solid food introduction is increasing. However, a recent
study in the UK demonstrated that primparous women are
confused by the multiple sources of advice for com-
plementary feeding, some of which seemed conflicting(46).
The DNSIYC report found that 32 % of infants were
introduced to solid foods before 4 months(11) which sup-
ports the findings from the 2010 UK Infant Feeding
Survey(12) (31 %), in which they demonstrated 20 %
reduction in those fed before 4 months compared with
2005 (51 v. 31 %). Of the infants introduced to solid foods
before 17 weeks in the present study, 72 % were given
solids at 15–16 weeks; indicating that parents are waiting

for the 4 month stage to introduce foods. In the UK, informal
sources of information (Internet, family members) were
most influential among younger mothers of lower educa-
tional attainment, which resulted in earlier transition to
solid foods(46). Several studies on complementary feeding
have that shown less well educated mothers are more likely
to introduce solid foods early than those who are well
educated(22,47,48). Therefore, as complementary feeding
patterns are similar between the UK and Ireland, health-care
professionals need to provide more support to this vulner-
able group of women in communicating complementary
feeding guidelines.

In summary, in addition to an update on early infant
feeding in Ireland, the current paper presents the largest
and most detailed description of complementary feeding
among 823 infants to date. As the transition to solid foods
can be a difficult process for families(3), our use of a
non-weighed food diary to describe the first 6 weeks of
complementary feeding allowed us a unique opportunity to
record data in real time; with complete food descriptions
including both home-made and commercial products. The
main study limitation is that the birth cohort is not nationally
representative; highly educated primparous women in a
regional centre were recruited, which limits the general-
izability of the data to the rest of Ireland.

Conclusion

These data from the first Irish birth cohort study and the
largest prospective study on complementary feeding to
date reveal that breast-feeding initiation rates continue
to improve, but breast-feeding duration remains very short.
The practice of premature complementary feeding is
decreasing and most infants are introduced to com-
plementary foods between 4 and 6 months. Younger, less-
educated mothers are more likely to provide complementary
foods before 17 weeks. Due to a lack of agreement among
authoritative organizations about the appropriate time to
introduce solid foods and what these foods should be,
complementary feeding practices vary considerably. The
increased use of casein-dominant infant formula as year one
progressed, the persistence of cow’s milk as a mainstay
among 15% of infants, the use of composite foods (mainly
‘infant breakfast cereals’) as first foods and lengthy gaps
between the introductions of each new food are issues
highlighted in the present study.
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