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Abstract

Objective: Early complementary feeding has been shown to increase the risk of
overweight, obesity and chronic diseases later in life. Poor compliance with
current guidelines on complementary feeding has been reported by Irish studies.
The aim of the present paper is to identify predictors of early complementary
feeding in order to help health professionals target population groups in greater
need of dietary intervention as well as to provide effective advice.

Design: Cross-sectional analysis of the national, longitudinal Growing Up in
Ireland study.

Setting: Data were derived from the first wave (2007-2008) of the Growing Up in
Ireland infant cohort.

Subjects: A cohort of mothers (7 11134) from the Republic of Ireland, inter-
viewed when their infants were 9 months of age.

Results: Of the infants, 1469 (13-5%) had been regularly taking solids in the
period between 12 and 16 weeks; this percentage increased to 47-:0% of the
sample in the period between 16 and 20 weeks. Timing of formula feeding
commencement, high maternal BMI and choosing a relative as the infant’s minder
were strongly associated with early introduction of solids both in bivariate and
multivariate analysis. Those infants who started formula feeding at >4 months
were 88-4% less likely to be introduced to solids early compared with those who

started at <2 months (OR = 0-116; 95% CI 0-072, 0-186; P<0-001). Keywords
Conclusions: The results demonstrate that biological, social and behavioural aspects Complementary feeding
exert an important role in infant feeding practices. These findings are relevant to the Infant's diet

design of policies and intervention programmes aimed at educating parents. Early weaning

The European Society for Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) defines comple-
mentary foods as other solids and liquids introduced into
the infant diet apart from breast milk or formula milk™.
The introduction of complementary foods into an infant’s
diet is an important process not only for developmental and
growth reasons, but also because of its potential long-term
effects on health®'". Providing a balanced diet while
adhering to introduction times recommended by guidelines
is pivotal during this period of rapid growth, not only
because of the high probability of nutritional deficiencies
but also because early complementary feeding has been
shown by some studies to increase the risk of overweight,
obesity and chronic diseases later in life>**19 Moreover,
the transition from milk to solid foods is a crucial point to
establish life-long feeding patterns’'™'®. However, poor
adherence to recommendations on the introduction of
complementary foods has been reported in the Republic of

Ireland (ROD) as well as internationally™*'®.

*Corresponding author: Email domingup@tcd.ie
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WHO recommends exclusive breast-feeding during
the first 6 months of life of the infant, with the gradual
introduction of solids after 6 months"”. The Department
of Health and Children in the ROI updated its advice
in 2003 to recommend adherence to WHO guidance®”.
The new infant feeding guidelines released by the
Food Safety Authority of Ireland (FSAD in November 2012
maintain the recommendation made by ESPGHAN not
to introduce complementary foods before 17 weeks and
no later than 26 weeks, while also giving the advice to
commence the introduction of solids near 6 months
of age™?V. The FSAI also states that, due to the natural
variation in physiological requirements of individual
infants, some infants may require the introduction of
complementary foods shortly before 6 months of age
to support optimal growth and development®”. For this
purpose the FSAI provides a number of signs that indi-
cate when an infant is ready to start taking solids®".
However, both ESPGHAN and FSAI coincide in defining
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the introduction of solids at <17 weeks as early comple-
mentary feeding.

Despite these recommendations, Irish studies show
rates of exclusive breast-feeding for 6 months of less than
1%, with 75-0% of infants being introduced to com-
plementary feeding before 17 weeks and 22-6 % of these
being weaned prematurely by 12 weeks''®??. However,
if parents are to be encouraged to delay the introduction
of solids until near 6 months of age, it is important
to know their reasons for introducing solids earlier. The
identification of predictors of early complementary feed-
ing will enable us to identify those groups in greater need
of dietary advice as well as help health professionals to
provide this advice effectively®®. To our knowledge, few
studies on early complementary feeding determinants
have been carried out in ROI. The aim of the present
study was therefore to explore the predictors of early
introduction to complementary foods by studying cross-
sectional patterns in the first wave of the Growing Up in
Ireland (GUD infant cohort.

Methods

Study design and sample

The study sample comprises 11 134 infants aged 9 months
who participated in the first wave (2007-2008) of the
GUI study. GUI is a nationally representative cohort of
9-month-old infants residing in the ROIL The sampling
frame for the project was the Child Benefit Register for the
ROI. A random sample of infants born between December
2007 and May 2008 was selected and invited to participate
when the child was 9 months of age. Of 16136 mothers
selected from the sampling frame, 11134 agreed to take
part in the study, a response rate of 69-0 %%,

Questionnaires and measurements

Primary caregivers, defined as the person who spent more
time with the child, and secondary caregivers were inter-
viewed at home and asked to complete a main ques-
tionnaire and a sensitive questionnaire. Interviews were
carried out using a mixture of computer-assisted personal
interviewing and computer-assisted self-interviewing. The
questionnaires were developed by the GUI Study Team in
association with many other groups and advisors involved
in the study, such as the Scientific and Policy Advisory
Committee which consisted of ten members selected to
represent a wide range of disciplines mostly in the areas of
large-scale longitudinal studies and children. A two-round
Delphi process was carried out in the development of the
design and instrumentation where a total of sixty-nine
experts provided valuable information on the relative
importance of questions in different domains. A panel of
experts selected by the GUI Study Team and drawn from
a wide range of backgrounds also contributed to the
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design of the study by providing domains, topics and
questions relevant to their particular area®?.

Members of the GUI Study Team also liaised with other
stakeholder groups, as well as with other longitudinal child
cohort studies, to enable comparison as well as learn from
their experiences. Three stages, Pre-pilot, Pilot and Dress
Rehearsal, were carried out to test the procedures and
instrumentation. In the pre-pilot stage a small convenience
sample of families was used, whereas in the pilot and dress
rehearsal a sample was selected from the Child Benefit
Register. In total the infant cohort questionnaire for wave 1
of GUI consisted of four main questionnaires: the primary
caregiver main questionnaire, the sensitive supplement to
the primary caregiver questionnaire, the secondary caregiver
main questionnaire and secondary caregiver questionnaire
sensitive supplement. Some questionnaires are divided into
modules of questions according to topic**®.

In addition to the questionnaires, interviewers also
recorded the height and weight of both parents as well as
the length, weight and head circumference of the infant.
A medically approved mechanical SECA 761 weighing
scales was used for the adults’ weight and a Leicester
measuring stick for their height. The children’s length was
measured using a SECA 210 measuring mat. Their weight
was measured with a SECA 835 weighing scales. The
sample was weighted to ensure that it was representative
of the population of children aged 9 months*?.

Statistical analysis and dependent variable

The statistical software package IBM SPSS Statistics
version 19-0 was used for all statistical analyses. Several
independent variables considered as risk factors for early
complementary feeding were selected from the literature,
as well as other possible predictors and confounding
variables available in the database. Data were analysed
using cross-tabulations and the x? statistical test, as well
as by multivariate binary logistic regression. Independent
variables were included in the multivariate analysis if they
were significant in the bivariate analysis.

For the purpose of the current paper, ESPGHAN’s defi-
nition of complementary feeding will be used. The terms
‘complementary feeding’ and ‘introduction of solids’ will be
used interchangeably as GUI only considered solids intro-
duced into the infant diet as complementary foods.

The definition of the dependent variable ‘early comple-
mentary feeding’ was constructed from a question in the
database that asked primary caregivers to indicate when
they started to give their infants solid foods at least twice
per day for several weeks. Solid foods were defined as
baby cereals, puréed fruits, etc. and not milk or drinks.
The dependent variable therefore can be defined as
established complementary feeding and not as the first
time that solids were introduced. Following ESPGHAN’s
guidelines, a binary dependent variable was created with
two categories: <17 weeks for early complementary
feeding and =17 weeks for acceptable introduction of
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complementary feeding"**. Statistical significance was

taken as a P value of <0-05.

Definition of covariates

Socio-economic status (SES) was assessed using three dif-
ferent indicators: household class, equivalized household
income quintiles and household type. Primary and secondary
caregivers were asked questions about their current
occupation to derive the variable household class. Where
the respondent was economically inactive (retired or
unemployed) at the time of interview, previous employment
was considered. The household class classification adopted
was that used by the Central Statistics Office (see Table 3).
Income was equivalized to take into account household
size and composition using the modified Organisation
for Economic Co-operation and Development equivalence
scale (first adult, weight=1; second or higher adults,
weight = 0-5; children aged <14 years, weight =0-3).
Household type is a fourfold variable derived from
whether the study child is living in a one- or two-parent
family as well as the number of children (<18 years)
living in the household. This resulted in a classification as
follows: one parent, one child; one parent, two or more
children; two parents, one child; two parents, two or
more children®®.

Maternal level of education was used for analysis as
mothers comprised over 99% of respondents. Maternal
education was coded as follows: no formal or primary
education, secondary education and tertiary education.
Measured parent BMI was classified according to the
WHO categories as underweight (<18-5kg/m?), normal
weight (18-5-24-9 kg/m?), overweight (25-0-29-9 kg/m?)
and obese (=30-0 kg/m?). Maternal weight measurements
were recorded to the nearest 0-5kg using a medically
approved SECA 761 scales. This is a flat mechanical scale,
graduated in 1kg increments, that has an upper capacity
of 150kg®”. The Centre for Epidemiological Studies
Depression Scale (CES-D) was used to calculate depression
scores. This scale is a widely used self-report measure that
was developed specifically as a screening instrument for
depression in the general population, as opposed to being
a diagnostic tool that measures the presence of clinical
depression. GUI used the eight-item short version of the
CES-D™®. A composite score is calculated by summing
item responses (range 0-24). Composite scores <7 are
categorized as not depressed and =7 are categorized as
depressed®®. The primary caregiver total depression score
was used and recoded into two categories: not depressed
and depressed, as previously described.

The question ‘Was baby ever breast-fed?” refers to breast-
feeding initiation regardless of the amount of time the baby
was breast-fed; this question includes the colostrum in
the first few days after birth. The question ‘Was baby ever
exclusively breast-fed? refers to the infant receiving only
breast milk without any additional food or drink regardless
of the length of exclusive breast-feeding. The question
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about folic acid or folate intake prior to pregnancy was
formulated as ‘Did you take folic acid/folate prior to preg-
nancy?’(%) . Therefore, both terms, ‘folic acid’ and ‘folate’, are
used interchangeably. The question has been used in our
multivariate model to capture health attitudes towards
pregnancy without making a distinction on whether the
synthetic or natural form of the vitamin was utilized. This
question was asked through the computer-assisted personal
interview method.

Although infant’s gender was captured in the database,
in the present study trends of early complementary
feeding introduction in the ROI have been studied for
boys and gitls together, in line with previous studies'®#%.
Data are also provided for the prevalence of early intro-
duction of solids by gender. Other variables of interest,
such as infant birth weight, were analysed in bivariate
analysis but only those that were significant statistically in
this analysis have been included in the present paper.

Missing data

Some of the independent variables analysed had a large
percentage of missing cases: BMI (5:1%), equivalized
household annual income (7-8%) and formula feeding
commencement (5-4%). This resulted in a large percentage
of the sample being missed from the logistic regression
analysis. Thus, a ‘not reported’ category was created for
categorical variables with >2% of missing cases for the
bivariate and multivariate analysis, so that missing cases
could be kept in the analysis and an estimate made of the
effect of being missing on that variable.

Results

Characteristics of the study cobort

Table 1 shows the characteristics of the primary care-
givers and infants. The primary caregiver was defined as
the person who spent most time with the study infant. Of
all primary caregivers, 99-6% were female, and 99-9%
of the females were the biological mothers of the infants.
Of all primary caregivers, 46-3% were either overweight
or obese at the time of the interview. Of all mothers,
59-1% were multiparous and 56-0 % reported having ever
breast-fed. The mean birth weight of infants was 3-5
(sp 0-54) kg. Of all infants, 93:3 % were born at >37 weeks
of pregnancy and 96-5% were singleton births.

Timing of established complementary feeding

The mean age of established complementary feeding was
20 (sp 5-4) weeks. Figure 1 shows that 1469 infants, repre-
senting 13-5% of the sample, had been regularly taking
solids in the period between 12 and 16 weeks; this
percentage increased to 47-0% of the sample in the period
between 16 and 20 weeks. When the sample was segre-
gated into males and females, a higher percentage of males
(15:2%) was introduced to complementary feeding at
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Table 1 Characteristics of primary caregivers and infants (n 11 134); data derived from the first wave (2007—-2008) of

the Growing Up in Ireland (GUI) infant cohort

Characteristic %* Mean SD
Primary caregiver
Mean age (years) 31-6 5-4
Females (%) 99-6
Males (%) 0-4
Biological mothers (%) 99-
Education, n 11124+t (%)
No formal or primary education 3:6
Secondary education 47-4
Tertiary education 49-0
Marital status, n 10994 (%)
Married and living with husband/wife 70-3
Married and separated from husband/wife 1-6
Divorced/widowed 0-8
Never married 27-2
BMI, n 10570 (%)
Underweight (<18-5 kg/m?) 2.7
Normal weight (18-5-24-9 kg/m?) 51-0
Overweight (25-0-29-9 kg/m?) 29-5
Obese (=30-0kg/m?) 16-8
Parity, n 11134 (%)
Multiparous 59-1
Primiparous 40-9
Having ever breast-fed, n 11131 (%)
Yes 56-0
No 44-0
Having exclusively breast-fed, n 6709t (%)
Yes 79-3
No 20-7
Reporting taking folic acid/folate prior pregnancy, n 10911 (%)
Yes 62-5
No 37-2
Reported taking Fe during pregnancy, n 10905 (%)
Yes 70-7
No 29-3
Maternal smoking at time of interview, n 11132 (%)
Daily 18-2
Occasionally 7-5
Not at all 74-
Infant
Gender, n 11134 (%)
Male 51-3
Female 48-7
Mean birth weight (kg) 3-5 0-5
Time of delivery, n 11134 (%)
=32 weeks 1-4
33-36 weeks 52
37-41 weeks 81-4
=42 weeks 11-9
Singleton v. non-singleton, n 11134 (%)
Yes 96-5
No 35

*Percentages provided are valid percentages.

tn provided is the number of primary caregivers who answered each question.

tMothers who reported not having ever breast-fed were filtered out.

<17 weeks as opposed to females (13-2%; P=0-002).
Binary logistic regression adjusting for gender and birth
weight showed gender as a significant contributor to the
model (2= 0-007) as opposed to birth weight (2= 0-289).

Early complementary feeding predictors resulting
as significant in bivariate analysis

Table 2 shows that the independent variables were grouped
into five areas: biological, psychosocial, demographic,
behavioural, and health and social care determinants. In the
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biological area, high maternal BMI was a predictor of early
complementary feeding introduction (P<<0-001) in bivari-
ate analysis. Demographic factors such as the mother’s age,
education and SES were strongly linked to early introduc-
tion of solids in bivariate analysis (< 0-001). Breast-feed-
ing initiation and timing of formula feeding commencement
were also strong (behavioural) determinants of early intro-
duction of complementary feeding (P<<0-001). Of those
mothers who initiated breast-feeding 10-5% introduced
solids prematurely, as opposed to 18:9% of those who
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Fig. 1 Timing of established complementary feeding (-+—, percentage fully established on complementary feeding during specific
time period; -=-, cumulative percentage fully established on complementary feeding during specific time period) during the first

6 months; data derived from the first wave (2007—2008) of the Growing Up in Ireland (GUI) infant cohort (n 10 868)

did not initiate breast-feeding (<< 0-001; data not shown).
The percentage of infants who had ever been exclusively
breast-fed and were introduced early to complementary
feeding was 9:2% (P<0-001; data not shown).

Predictors of early complementary feeding

Bivariate and multivariate analysis of identified
predictors

Bivariate analysis showed that demographic, behavioural,
biological, psychosocial and health and social care
variables were significantly related to early complementary
feeding at <17 weeks (Table 2). Table 3 shows that
the significant factors that independently predicted the
introduction of complementary feeding at <17 weeks, after
adjustment, included primary caregiver age, education, BMI
at the time of interview, marital status, ethnicity and current
smoking status, reporting taking folic acid/folate prior to
pregnancy, infant’s gender, timing of formula feeding
commencement, minder option and number of visits to the
general practitioner. Infants from mothers with a tertiary
education were 22:3% less likely to be introduced to
solids early compared with infants from mothers with no
formal or primary education (OR=0-777). Household
class was also a significant predictor in the adjusted
model; unskilled workers were 78:0% more likely to
introduce complementary foods early when compared
with professional workers.

A number of primary caregiver behavioural determi-
nants resulted as significant contributors to the model.
Such was the case of current smoking status, with infants
of mothers who did not smoke at the time of the inter-
view being 27-3% less likely to be introduced to solids
early compared with infants whose mothers smoked daily
(OR =0-727). Another significant behavioural predictor
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was reporting taking folic acid/folate prior to pregnancy,
with infants of mothers who did not take folic acid or
folate prior to pregnancy being 14-7 % more likely to be
introduced to complementary feeding early compared
with infants whose mothers did.

High maternal BMI was a strong predictor in our
model, with overweight and obese women being 15-4 %
and 37-9% more likely, respectively, to introduce solids
early compared with normal-weight women.

Another significant predictor of complementary feed-
ing at <17 weeks within the adjusted model was maternal
ethnicity, with those babies of mothers coming from a
different white background than Irish being 28:8% less
likely to be given complementary foods early (OR=
0-712). The ethnic group least likely to introduce solids
early compared with Irish mothers was the Chinese, with
their infants being 43-7 % less likely to be introduced to
solids early (OR = 0-563).

Infant parity (P=0-704), breast-feeding
(P=0-848), being in regular contact with grandparents
(P=0-207), amount of help received from family and
friends (P=0-394), type of antenatal care (P=0-922),
primary caregiver depression score (P=0-203), using
a soother at the time of interview (P= 0-447), times the
baby wakes up at night time (P= 0-482), being covered
by medical card (P=0-599), having private insurance
(P=0-208), equivalized household annual income
(P=0-448) and household type (P=0-108) were not
predictors of complementary feeding at <17 weeks in the
adjusted model (data not shown).

initiation

Ethnicity and early weaning

Figure 2 shows the effect of belonging to different ethni-
cities on the introduction of complementary feeding.
Those babies whose mothers come from a different white
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background than Irish were 28:8% less likely to be
introduced to solids early.

Discussion

Previous studies on the introduction of complementary
feeding in ROI have defined it as the age at which the
infant was first offered foods that were not his/her main
milk"®. In the present study mothers were asked to
indicate at which point they started giving their infants
solid foods at least twice per day for several weeks. Thus
the dependent variable in the present study may be
defined as the prevalence of established complementary
feeding among mothers of 9-month-old infants in Ireland,
rather than the first introduction of non-milk solid or
liquid foods.

The percentage of infants who had been taking solids
regularly increased to 47-0% of the sample in the period
between 16 and 20 weeks, suggesting that mothers had
started the introduction of complementary foods before
this period. These figures differ from the prevalence
found in previous studies in Ireland, where 22:6% of
babies were introduced to complementary feeding earlier
than 12 weeks and 75:0% at =17 weeks"'®. This is
probably due to the difference in definitions used in the
study by Tarrant et al. in 2010 and the GUI study.

Thus, the prevalence of infants introduced early to
solids in the present study is probably an underestimation
of the real situation, with infants captured as having been
introduced to complementary feeding at =17 weeks
probably having commenced taking solids several weeks
earlier. Therefore, it can be hypothesized that inap-
propriate infant feeding practices are taking place in ROL
When the sample was segregated by gender it could be
observed that a higher percentage of male infants (15-2%)
were introduced early to solids than female infants (132 %).
Earlier introduction of male babies to complementary
feeding has been reported in other studies. Studies have
suggested that this may be due to their larger size and
therefore higher energy requirements and appetite®”.
However, multivariate analysis adjusting for gender and
birth weight showed only gender as a significant contributor
to the model.

These inappropriate feeding practices have also been
observed internationally. A Canadian study from 2010
based on a nationally representative sample of mothers
with infants aged 3-12 months found that 83% of the
infants were taking solids at 3 months"?. Schiess et al
studied complementary feeding in five European countries:
Germany, Belgium, Italy, Spain and Poland. The authors
found that 54% of infants had received solids at four
completed months. The percentage was higher for formula-
fed infants (37%) compared with breast-fed infants
(17%)">. A report from 2008 carried out in the Apulia
region in Italy showed that 66 % of a cohort of 1824 infants
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Table 3 Characteristics of primary caregivers, their infants and household in the <17 weeks and =17 weeks complementary feeding
categories, and binary logistic regression of the factors associated with introduction of complementary feeding at <17 weeks; data derived
from the first wave (2007-2008) of the Growing Up in Ireland (GUI) infant cohort

Weaning age™

Total <17 weeks =17 weeks Unadjustedt Adjustedt
Characteristic n % n % n % OR P OR 95% Cl P
Primary caregiver age (years)
>35 3565 32-8 426 12-3 3041 877 0-467 0-745 0-5983, 0-936 0-012
25-34 6051 557 823 13-4 5296 86:6 0-519 0-751 0-618, 0-912 0-004
=24 1252 115 304 23-0 1017 77-0 1.QRef 0-014 1-0Ref -
Primary caregiver education
Tertiary education 5330 49-0 557 105 4773 895 0-534 0-777 0-562, 1-076 0-129
Secondary education 5189 474 926 17-8 4263 821  0-994 0-937 0-694, 1-266 0-673
No formal or primary education 378 36 68 180 310 820 107"  0.031 1-0F¢ -
Primary caregiver ethnicity
Irish 9151 841 1307 155 7373 845 1.0F¢ 1-0Ref -
Any other white background 1149 106 114 81 1340 919 0479 0-712  0-547, 0-929 0-012
African or any other black background 279 26 24 7-5 331 925 0-446 0-659 0-386, 1-125 0-126
Chinese or any other Asian background 248 2:3 17 4-8 271 952  0-280 0-563 0-297, 1-068 0-078
Other incl. mixed background 49 0-5 4 6-1 47 939 0-312 0-049 0-559 0-1583, 2:040 0-379
Marital status
Married and living with husband/wife 7558 70-3 799 117 6495 883 1-0°¢ 1.QRef -
Married and separated from husband/wife 174 1-6 35 15-5 169 84-5 1-404 1156 0-729, 1-832 0-537
Divorced/widowed 88 0-8 18 14-8 110 85-2 1-329 1-232  0-659, 2-304 0-513
Never married 2957 272 601 20-5 2516 795 1-938 0-028 1-303 1-096, 1-549 0-003
Primary caregiver BMI
Underweight (<18-5kg/m?) 278 25 33 11-9 246 881  0-924 0-702 0-470, 1-049 0-085
Normal weight (18-5-24-9kg/m?) 5288 485 629 128 4694 872 1-0°¢ 1-QRef -
Overweight (25-0—29~9kg/m2) 3064 281 431 14-3 2619 857 1-138 1-154  1-006, 1-322 0-04
Obese (=30-0kg/m?) 1730 159 297 185 1372 81-5 1-549 1-379 1-180, 1-613 0-001
Not reported 546 5-0 79 15-8 468 84-2 1-267 <0-001 1-173 0-895, 1-537 0-246
Reporting taking folic acid/folate prior pregnancy
Yes 6777 625 769 122 5913 87-8 1-0F¢f 1-0Ref -
No 3899 372 662 17-6 3311 82-4 1-533 <0-001 1-147 1-012, 1-300 0-0032
Primary caregiver current smoking status
Not at all 2007 18-2 964 11-9 7111 881  0-466 0-727 0626, 0-847 <0-001
Occasionally 823 7-5 137 16-6 685 834 0-690 0-830 0-654, 1-047 0-115
Daily 8075 743 452 225 1555 775 1-0°¢"  <0-001 1-0%¢f -
Infant’s gender
Female 5300 487 650 12:2 4739 85-3 0-844 0-850 0-758, 0-954 0-006
Male 5608 51-3 819 147 4739 853 1-07°"  0.002 1.7 -
Timing of formula feeding commencement
<2 months 8350 766 1335 167 6640 833 1.0° 1-0Ref -
2—4 months 1001 9-2 88 8:2 988 91-8 0-451 0-607 0-473,0-779 <0-001
>4 months 1206 111 29 21 1382 979  0-091 0-116 0-072, 0-186 <0-001
Not reported 349 3-2 17 4.2 389 95-8 <0-001 0-343 0-201, 0-586 <0-001
Minder option
Relative 1617 148 309 191 1308 809 1-.0° 1-0Ref -
Non-relative 1205 110 147 12:2 1058 87-8 0-590 0-794 0-633, 0-996 0-046
Centre-based care 1221 11-2 156 12-8 1065 872 0-621 0-825 0-657, 1-035 0-097
Other — mixed 220 2:0 31 141 189 859 0-701 0-838 0-5583, 1-270 0-405
Not minded by anybody else 6643 60-9 909 137 5734 86-3 0-671 0-041 0-771  0-655, 0-908 0-002
Number of visits to GP since birth
0-2 6649 61 902 13-6 5747 86:4 0-698 0-823 0-692, 0-979 0-028
3-5 2985 274 418 14-0 2567 86:0 0-725 0-782 0-648, 0-944 0-01
=6 1268 11-6 233 184 1035 816 1.0°"  0.034 1.07 -
Household class
Professional workers 1421 13 181 91 1807 909 1.07f 1-0Ref -
Managerial and technical 3808 34-9 372 11-2 2942 88-8 1-287 1-082 0-871, 1-344 0-479
Non-manual 1983 18-2 290 16-1 1516 839 1-956 1213  0-950, 1-548 0-122
Skilled manual 1587 145 209 14-0 1283 860 1-783 1141 0-877, 1-370 0-421
Semi-skilled 841 77 122 15-2 682 84-8 1-786 1-022 0-756, 1-382 0-888
Unskilled 227 21 39 21-3 144 787 3:256 1-780 1-179, 2-688 0-006
All other gainfully occupied and unknown 56 0-5 7 13-0 47  87-0 1-769 2:074 0-895, 4-805 0-089
Never worked at all 985 9-0 249 20-3 978 797 2:476 0-023 0-945 0-679, 1-316 0-74

GP, general practitioner.

*Bivariate analysis using 2 statistical tests to compare the differences between primary caregivers, infants and households in the <17 weeks and =17 weeks
groups.

tValues are OR that were obtained from individual bivariate analysis of independent variables when comparing the <17 weeks and =17 weeks groups.
tValues are OR that were obtained from the final binary logistic regression model. The model was adjusted for primary caregiver age, education, BMI, ethnicity,
marital status, parity, breast-feeding initiation, folate intake prior to pregnancy, primary caregiver smoking status at interview, being in contact regularly with
grandparents, amount of help received from family and friends, type of antenatal care, primary caregiver depression score, infant’'s gender, use of soother at
interview, formula feeding commencement, minder option, number of times baby wakes up at night, number of visits to GP, medical card, private insurance,
equivalized household annual income (quintile), household class and household type. 1-07¢f denotes the reference group.
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Fig. 2 Adjusted odds ratios of early complementary feeding by maternal ethnicity, with 95 % confidence intervals represented by
vertical bars; data derived from the first wave (2007-2008) of the Growing Up in Ireland (GUI) infant cohort (n 10 868)

had been introduced to complementary feeding by 5
months of age™®. A study carried out in the USA with a
cohort of 1334 mothers who participated in the national
longitudinal Infant Feeding Practices Study II found that
40% of the mothers introduced solids before the age of
4 months"”. Therefore, the tendency at an international
level seems to be similar to the situation in the ROI, with
most babies being weaned before 6 months and a varying
but relevant proportion before 4 months. Early intro-
duction to solids has been associated with an increased
risk of being overweight or obese later in life and the
development of chronic diseases””***?” When inter-
viewed at 3 years of age, the same cohort as analysed in
the present paper was found to have a prevalence of
overweight and obesity of 25%, and those who had been
introduced to complementary feeding later were less
likely to be overweight or obese®”.

Maternal education, age and SES were significant
determinants of early weaning. Younger, less-educated
mothers categorized as unskilled workers were more likely
to introduce complementary feeding earlier in the life of
their infant. This finding corroborates results from previous
studies on the determinants of early introduction of
solids'®313?  Behavioural aspects such as the primary
caregiver’s current smoking status and reporting not taking
folic acid/folate prior to pregnancy were also significant
predictors of early introduction of solids at <17 weeks.
These outcomes also correlate with findings from previous
studies on determinants for early complementary feeding,
suggesting that education for young women on positive
health behaviours is required®?>3!32 " Moreover, the
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relationship between age at introduction of solids, current
smoking status and reporting taking folic acid/folate prior
to pregnancy, though attenuated, was still present when
analysis was carried out controlling for SES (data not
shown), indicating that more education on the con-
sequences of early introduction of solids is needed across
social classes.

The introduction of solids process cannot be studied in
isolation from the type of milk feeding early in life, as
both processes overlap and the feeding method chosen
early in life may have an impact on the timing and type of
solid foods chosen®. In the adjusted model the timing of
formula feeding commencement came out as a strong
predictor of early introduction of complementary foods,
with those infants fed formula milk at >4 months being
88-4% more likely to be introduced to solids before 4
months of age. This strong predicting ability of the timing
of formula feeding commencement was accentuated
when the variable was analysed individually, showing
that those babies commenced on formula later than
4 months were 90-9% less likely to be introduced to
complementary foods early. Moreover, a higher percentage
of infants who were never breast-fed were introduced early
to solids (18:9%) compared with those whose mothers
initiated breast-feeding (10-5%; P<<0-001). These findings
correlate with results from previous studies carried out in
the ROI and internationally>!®183132 " Formula feeding
has been associated with impairment of appetite self-
regulatory mechanisms leading to infants demanding the
introduction of solids earlier with no subsequent reduction
in milk intake during the complementary feeding period.
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This interference with self-regulating mechanisms early in
life could have long-term health consequences, increasing
the risk of overweight and obesity later in life®*=®.

High maternal BMI was a strong predictor of early
introduction of complementary foods in our model. Further
analysis of the data showed how the relationship between
maternal BMI and early complementary feeding seemed to
disappear when formula feeding was introduced at >4
months (data not shown). Therefore, maternal BMI could
potentially be a confounder in the relationship between
formula feeding commencement and early introduction of
solids. The relationship between overweight, obesity and
breast-feeding duration has been well studied, suggesting
that overweight and obese women are at higher risk of
early breast-feeding termination® . Biological factors
also play a role in the initiation of breast-feeding among
overweight and obese women®">?. Biologically, lactation
commences when prolactin is secreted and progesterone
levels decrease after delivery of the placenta™”. This pro-
cess could be impaired in overweight and obese women
due to elevated amounts of progesterone produced by
excess adipose tissue. Moreover, the physiology of obese
women’s breasts could impair proper latching of the
baby to the breast and impede the commencement of the
process of galactopoiesis®®* . It could thus be postulated
that overweight and obese women are a population group
to be targeted for breast-feeding education and support
during the prenatal and postnatal period. This could result
in breaking the cycle of overweight and obese mothers
failing to breast-feed and thus introducing complementary
feeding earlier, increasing the risk of their infant being
overweight or obese later in life.

Ethnicity was a significant predictor of early introduc-
tion of solids at <17 weeks in the adjusted model.
Belonging to a different ethnicity than Irish was protective
against weaning at <17 weeks. The ethnic group least
likely to introduce complementary foods early compared
with Irish mothers were Chinese mothers, whose infants
were 43-7% less likely to be introduced early to solids.
However, when analysis was adjusted for the number of
years that non-nationals had been living in the ROI, it was
observed that those non-nationals who had been living
longer in the ROI tended to introduce solids earlier
than those who had resided in the country for a shorter
period (data not shown). This result suggests that early
complementary feeding is, at least in part, affected by
cultural factors and is probably related to low breast-
feeding rates in Ireland. A study published in 2010 found
that a group of Chinese mothers living in Ireland had a
less positive attitude and more misconceptions about
breast-feeding than a group of Chinese mothers living in
Perth, Australia, suggesting a possible role of ‘acculturation’
and the mothers adapting themselves to the formula feed-
ing culture of Ireland*".

Social factors such as the influence of relatives and
health-care staff resulted as significant predictors of the
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early introduction of solids in both bivariate and multi-
variate analysis. These results have also been reported
in previous studies'®?>%? Further exploration of these
factors is needed as they could have an influence in the
planning of education on weaning practices.

Study strengths and limitations
GUI is a large and nationally representative sample.
The results of the study can be applied at a population
level due to the application of the sampling weights.
Parental BMI was measured by trained professionals
using validated techniques. Creating a ‘not reported’ cate-
gory for variables with >29% of missing cases reduced the
amount of cases lost in bivariate and multivariate analysis.
However, there are several limitations to the present
study. Comparison with previous studies on early com-
plementary feeding is difficult due to differences in the
definition of introduction of complementary foods. The
results must also be interpreted with caution as the infor-
mation was collected retrospectively when the infant was
9 months of age, increasing the possibility of recall bias.
The maternal BMI in the present study is the one at the
time of interview which took place when the infants
were 9 months old; therefore the present paper postulates
that those mothers who were overweight or obese at
that point in time belonged to the same BMI category
pre-pregnancy. The ‘not reported’ category created for
certain variables biases the estimates for the other cate-
gories of that variable, as people have moved from their
‘real’ group to the ‘not reported’ group; however, this is
preferable to those cases being removed completely from
the analysis.

Conclusion

A high prevalence of infants regularly taking comple-
mentary foods in the period between 16 and 20 weeks
was observed in the present study, suggesting that the
introduction of solids had commenced earlier in the
life of the infant. Therefore, it can be hypothesized that
inappropriate infant feeding practices are taking place
in ROI as other studies have previously reported. Direct
comparison with previous studies is difficult due to
differences in the definition of weaning.

Complementary feeding practices cannot be studied in
isolation from early milk feeding methods. Commencing
formula feeding at >4 months in the infant’s life confers a
protective role against early introduction of solids. There-
fore breast-feeding to close to 6 months of age should
be encouraged. However, those mothers who choose not
to breast-feed should be supported to understand their
infant’s signs of satiety and to reduce the amount of milk
intake during the introduction of complementary foods, in
order to avoid impairing the infant’s self-regulating capacity
and overfeeding.
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The maintenance of a healthy weight in women during
their reproductive years is pivotal to increase the chances of
breast-feeding not only from the biological point of view,
but also because behavioural pathways of overweight and
obese women could lead to early weaning. Education on
positive health behaviours is extremely important particu-
larly for those women in the lower SES groups.

Of these findings, the promotion of breast-feeding
to near 6 months of age together with education on
appropriate bottle-feeding practices for those mothers
who choose not to breast-feed would seem to be areas in
need of immediate action on the part of health-care staff
working with infants and mothers. Overweight and obese
mothers and those with less education or in lower SES
groups also require more support when making decisions
about infant feeding.
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