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Objective: to investigate the inﬂuence of parental and infant characteristics on exclusive breast feeding from
birth to six months of age and breast feeding rates at two, six and 12 months of age in Ireland.
Methodology: secondary data analysis from the Cork BASELINE Birth Cohort Study (http://www.baselinestudy.
net/). Infants were seen at birth and two, six, and 12 months of age. Maternal and paternal history, neonatal
course and feeding data were collected at birth and using parental questionnaires at each time point.
Participants: 1094 singleton infants of primiparous women recruited at 20 weeks' gestation who were
breastfeeding on discharge from the maternity hospital.
Findings: at discharge from the maternity hospital and at two months, neonatal intensive-care unit admission
had the strongest inﬂuence on exclusive breast feeding status (adjusted OR 0.17, 95% CI 0.07–0.41 at discharge)
and at two months (adjusted OR¼0.20, 95% CI 0.05–0.83). A shorter duration of breast feeding was signiﬁcantly
associated with younger maternal age, non-tertiary education, Irish nationality and neonatal intensive-care unit
admission. There was a signiﬁcant difference in the duration of any breast feeding between infants who were
and were not admitted to the neonatal intensive-care unit, 28(10.50, 32) weeks versus 32(27, 40) weeks.
Mothers whose maternity leave was between seven and 12 months (adjusted OR¼2.76, 95% CI 1.51–5.05)
breast fed for a longer duration compared to mothers who had less than six months of maternity leave.
Key conclusions: admission to the neonatal intensive care unit negatively inﬂuenced both exclusivity and
duration of breast feeding. Length of maternity leave, and not employment status, was signiﬁcantly associated
with duration of breast feeding.
Implications for practice: additional support may be required to ensure continued breast feeding in infants
admitted to the neonatal intensive-care unit. Length of maternity leave is a modiﬁable inﬂuence on breast
feeding and offers the opportunity for intervention to improve our rates of breast feeding.
& 2015 Elsevier Ltd. All rights reserved.
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Introduction
In 2003 Ireland adopted the World Health Organization (WHO)
recommendations for exclusive breast feeding in the ﬁrst six

n

months of life (Department of Health & Children, 2003). Recently
there has been an increase in breast feeding initiation rates in Irish
maternity hospitals (Health Research and Information Division,
2013) but this has not translated into increased duration of breast
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feeding for either “exclusive” or “any” breast feeding. Ireland
continues to have one of the lowest breast feeding rates internationally (The Economic and Social Research Institute, 2012).
Breast feeding is an intricate health behaviour and studies have
shown that the reasons and inﬂuences for mothers to breast feed
are multifactorial and complex. Empirical research has found
postnatal depression, anxiety, social/paternal support to be among
factors inﬂuencing the duration of exclusive breast feeding. Overall, maternal self-efﬁcacy was the most reported psychosocial
factor and it was found to be the most effective in inﬂuencing
exclusive breast feeding duration (De Jager et al., 2013).
Internationally, demographic factors, such as maternal age, smoking, employment and education level, marital status and household
income have all been found to signiﬁcantly inﬂuence breast feeding
duration (Dennis et al., 2013). There is limited research focusing on
the predictors of exclusive breast feeding and studies that have
examined exclusive breast feeding have found conﬂicting results
(Dubois and Girard, 2003; Scott et al., 2006; Chudasama et al., 2008;
Kristiansen et al., 2010; Jones et al., 2011; Tan, 2011; De Jager et al.,
2013; Dennis et al., 2013; Vieira et al., 2014).
Hospital practices have also been shown to inﬂuence breast
feeding rates (Giovannini et al., 2005; Merten et al., 2005). The
critical role that maternity services provide in promoting and
supporting breast feeding has been recognised internationally
(World Health Organization and UNICEF, 1989). In 1991 the WHO
and UNICEF developed the Baby Friendly Hospital Initiative (BFHI)
in an effort to promote best breast feeding practices in hospitals to
protect and strengthen breast feeding rates (World Health
Organization, 1998).
Studies speciﬁc to the Irish breast feeding population have
examined which factors are associated with any breast feeding
(Tarrant et al., 2011b; Leahy-Warren et al., 2014) but not exclusive
and few have descriptively described which mothers were exclusively breast feeding (Belgley et al., 2008; Williams et al., 2010).
We wished to examine the early life factors which affected
duration of breast feeding and exclusivity of breast feeding in a
prospective maternal-infant cohort.

Methods
Design and setting
The Cork BASELINE Birth Cohort Study (www.baselinestudy.
net/) is a longitudinal birth cohort study following singleton
infants of low-risk primigravida mothers who participated in the
SCOPE Ireland Study (www.scopestudy.net). Participants were
recruited, between 2008 and 2011, at 20 weeks' gestation from
the SCOPE Ireland Study. Details of the Cork BASELINE Birth Cohort
Study have been previously reported (O’Donovan et al., 2014).
All infants were born in a single large maternity hospital, which
has a BFHI certiﬁcate of membership. A certiﬁcate of membership
is awarded to hospitals that are participating in the initiative but
do not yet meet the criteria for BFHI accreditation. Infants were
returned to a separate research suite for study visits at two, six,
and 12 months of age. Infants who were born preterm (r36 þ 6
gestational weeks) were seen at their corrected age for each of the
appointments. Each assessment involved face-to-face questionnaires and growth measurements. If mothers were unable to
attend a study visit they were offered a telephone interview.

Data collection
The clinical research ethics committee of the Cork Teaching
Hospitals provided ethical approval for both the SCOPE Ireland

Study (ref ECM5(10) 05/02/08) and the Cork BASELINE Birth
Cohort Study (ref ECM5(9) 01/07/2008).
Maternal and paternal body mass index (BMI) was measured at
15 71 weeks' gestation. Maternal and paternal BMI groups were
classiﬁed as per WHO guidelines (World Health Organization,
2006). Mothers were screened for gestational diabetes as per the
local maternity unit guidelines. Pre-existing diabetes was an
exclusion criterion for the SCOPE Ireland Study.
Information on intrapartum (mode of childbirth, infant sex, birth
weight & gestational age at childbirth) and neonatal (method of
feeding, length of stay in the maternity hospital and if applicable:
admission to neonatal intensive-care unit (NICU), reason for admission to NICU and length of stay in the NICU) events were collected
from the maternity records, prospectively, by a single research
midwife. Gestational age at childbirth was classiﬁed as preterm
(r36 þ 6gestational weeks) or term (Z37 þ 0gestational weeks).
Demographic details (marital status, tertiary education,
employment status and job title, household income, maternal
and paternal nationality, maternal date of birth and type of
maternity care) and smoking status during pregnancy were
collected at two months. Socio-economic status (SES) was determined using the Irish Central Statistical Ofﬁce (CSO) guidelines
(Central Statistics Ofﬁce, 2006). The age (months) of infant when
the mother returned to work was collected at both the six and 12
months of age appointments.
Infants were categorised as exclusively breast fed per WHO
deﬁnitions if they received breast-milk only (with the exception of
medicines, vitamins, minerals and oral rehydration solution). Partial
breast feeding included infants who had received any artiﬁcial feeds
and/or solid food (World Health Organization, 2001).
Statistical analyses
Anonymised data were entered prospectively into a password
protected internet database. For analysis, data were transferred to
IBM SPSS Statistics 20 (IBM Corp., Armonk, NY). Continuous
variables are shown as mean (SD), unless otherwise stated, and
categorical variables are presented as numbers and percentages.
Statistical signiﬁcance was achieved for p values r 0.05.
Descriptive analysis was undertaken to determine the prevalence of exclusive breast feeding and rates of breast feeding at each
time point. χ2 test examined for associations between maternal,
paternal and infant characteristics with exclusive breast feeding at
discharge from the maternity hospital and at two and six months
of age and breast feeding rates at each of the study visits in the
ﬁrst year of life (two, six and 12 months of age). Breast feeding
duration was tested using Mann–Whitney test when examining
between two categories and Kruskal–Wallis test was employed
when investigating across three or more categories. Breast feeding
duration is presented as median (25th and 75th percentile).
Signiﬁcant factors, identiﬁed through univariate analysis, were
entered into logistic regression models to assess for the adjusted
odds ratio (adjusted OR) for exclusive breast feeding at discharge
from the maternity hospital and at two and six months and on
breast feeding rates at two, six and 12 months of age.

Findings
At 20 weeks' gestation 1537 mothers consented for their child
to participate in the Cork BASELINE Birth Cohort Study and 1094
(71.18%) were exclusively or partially breast feeding their infant on
discharge from the maternity hospital. The response rate of breastfeeding mothers at two, six and 12 months was 999 (91.3%), 966
(88.3%) and 909 (83.1%), respectively. In total, 874 (79.9%) of
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breast-feeding mothers attended all three appointments with
their infants. There was no evidence that mothers who did not
respond at follow-ups differed from those who did in any
important respects.
The majority of mothers were married (70.9%) or co-habiting
with their partner (20.6%) and 58.0% had a university (degree or
higher) qualiﬁcation. A minority (5.7%) of mothers reported
smoking during their pregnancy. Over half of the infants were
delivered vaginally (unassisted 37.4% and instrumental 37.1%).
Mean (SD) gestational age was 39.94 (1.66)weeks and average
birth weight was 3.47 (0.53)kg. In total 12.7% of the cohort were
admitted to the NICU, see Table 1. Respiratory distress (32.4%),
requiring phototherapy (28.1%) and other (25.2%) were the three
most common reasons reported for admission to the NICU. Other
reasons listed included, in order of frequency: infection, preterm
childbirth, feeding problems, hypoglycaemia, cyanosis, birth
asphyxia, small-for-gestational age and congenital abnormality.
Hospital records showed that at discharge 469 (42.9%) of
infants left the maternity hospital exclusively breast feeding and
the remaining 625 (57.1%) breast-fed infants had received artiﬁcial
milk supplementation at least once prior to discharge.

admitted to the NICU, infant birth weight between 2.51 and
3.99 kg and staying four days or less in the maternity hospital
following childbirth.
Once all signiﬁcant factors were entered into logistic regression, paternal BMI, preterm childbirth and birth weight groups no
longer signiﬁcantly inﬂuenced exclusive breast feeding. Admission
to the NICU had the strongest inﬂuence on a mother not exclusively breast feeding her infant at discharge from the maternity
hospital. The odds of an infant, who was admitted to the NICU,
being exclusively breast fed on discharge from the maternity
hospital were over ﬁve times lower (adjusted OR¼ 0.17, 95%
0.07–0.41) compared to infants who were not admitted to the
NICU (Table 2). In total 92.1% of breast-feeding infants admitted to
the neonatal unit had been given artiﬁcial milk supplementation
prior to discharge.
Admission to the NICU was examined further to see if the
reason for admission or the length of stay affected the rate of
exclusive breast feeding. None of the listed reasons for admission
to the NICU or length (days) of stay in the NICU was not associated
with exclusive breast feeding at discharge.

Exclusive breast feeding at discharge

Exclusive breast feeding at two months

In univariate analysis factors associated with exclusive breast
feeding at discharge included: normal maternal and paternal BMI
status, unassisted vaginal childbirth of a term infant who was not

At two months of age maternity care practices (mode of
childbirth, length of stay in the maternity hospital following
childbirth and admission to the NICU) continued to be the most
commonly associated factors with exclusive breast feeding.

Table 1
Baseline characteristics of study participants.

Infant sex
Male
Female
Admission to neonatal unit
No
Yes
Maternal age
19–23 years
24–28 years
29–33 years
34–38 years
39–43 years
44–48 years
Maternal BMI
Normal (18.5–24.99)
Underweight ( o 18.5)
Overweight (25–29.99)
Obese (30–40.50)
Maternal tertiary education
No
Yes
Maternal employmentn
Unemployed
Employed
Maternity leaven
o6 months
6 months
7–12 months
412 months
Maternal Nationality
Born in Ireland
Born outside of Ireland
Paternal BMI
Normal (18.5–24.99)
Underweight ( o 18.5)
Overweight (25–29.99)
Obese (30–60.0)

N

%

546
548

49.9
50.1

955
139

87.3
12.7

49
191
586
225
42
1

4.5
17.5
53.6
20.6
3.8
0.09

671
12
298
110

61.3
1.1
27.2
10.1

399
634

36.5
58.0

96
937

8.8
85.6

95
123
535
1

8.7
11.2
48.9
0.1

809
224

73.9
20.5

267
1
455
115

24.4
0.1
41.6
10.5

Table 2
Adjusted odds ratios for exclusive breast feeding at birth (n ¼834) and two months
(n ¼601).
Birth
Adjusted OR (95% CI)
Gestational age at childbirth
Preterm (r 36w 6d)
0.26 (0.06–1.12)
Term ( Z37w 0d)
1
Mode of childbirth
Unassisted vaginal childbirth
1
Assisted vaginal childbirth
0.70n (0.49–0.98)
Elective caesarean section
1.40 (0.69–2.87)
Emergency caesarean section
0.80 (0.41–1.57)
Birth weight groups
r 2.50 kg
1.90 (0.35–10.29)
2.51–3.99 kg
1
Z 4.kg
0.98 (0.62–1.53)
Admission to neonatal unit
No
1
Yes
0.17 (0.07–0.41)nnn
Duration of stay in the maternity hospital
1 day
1
2 days
0.44 (0.18–1.04)
3 days
0.42 (0.18–1.01)
4 days
0.17 (0.06–0.47)nn
5 days
0.09 (0.03–0.30)nnn
6 days
0.52 (0.01–0.51)n
Z 1 week
0.27 (0.40–1.80)
Maternal BMI
Underweight ( o18.5)
3.11 (0.73–13.24)
Normal (18.5–24.99)
1
Overweight (25–29.99)
0.86 (0.61–1.21)
Obese (30–40.50)
0.40 (0.23–0.69)nn
Paternal BMI
Normal (18.5–24.99)
1
Overweight (25–29.99)
0.75 (0.56–1.09)
Obese (30–40.50)
0.65 (0.39–1.07)

2 months
Adjusted OR (95% CI)

1
0.66 (0.42–1.02)
2.56 (1.00–6.56)
1.08 (0.41–2.83)

1
0.20 (0.05–0.83)nn
1
1.82 (0.66–5.00)
1.09 (0.39–2.98)
0.49 (0.14–1.71)
0.17 (0.31–0.92)n
0.00 (0.00)
1.07 (0.12–9.41)
0.42 (0.90–19.27)
1
0.74 (0.47–1.17)
0.34 (0.13–0.85)nn

n
n

% does not equal 100 as some data are missing as not all mothers completed
questions based on their employment.

p r 0.005.
pr 0.01.
nnn
pr 0.001.
nn
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In adjusting for all identiﬁed signiﬁcant factors, admission to
the NICU remained the strongest predictor of exclusive breast
feeding at two months of age. The odds of an infant, who was
admitted to the NICU, being exclusive breast fed at two months
were ﬁve times lower (adjusted OR¼ 0.20, 95% 0.05–0.83) compared to infants who were not admitted to the NICU (Table 2).
Maternal obesity and prolonged length of stay in the maternity
hospital (more than ﬁve days) were also associated with a
reduction in exclusive breast feeding at two months (Table 2).
Admission to the NICU was again investigated further to see if
the reason for NICU admission or if the NICU length of stay also
increased the odds for a mother to have stopped exclusive breast
feeding before two months. The reasons for admission which were
negatively associated with rates of exclusive breast feeding at two
months were birth asphyxia (p¼ 0.020) and infection (p ¼0.049).
Length of stay in the NICU was negatively associated with
exclusive breast feeding at two months, (p ¼0.001).
Exclusive breast feeding at six months
Our cohort had extremely low rates of exclusive breast feeding
at six months 7/909 (0.7%). Older maternal age was the only
variable found to be signiﬁcantly associated with exclusive breast
feeding as per WHO recommendations of six months (p r0.001).
This may be due to the small sample size of seven mothers that did
exclusively breast fed for six months, which limited our ability to
investigate for any predictive factors.
Breast feeding duration

Percentage

Rates of exclusive breast feeding dropped by 39.6% in the ﬁrst
eight weeks of life and only seven mothers reported exclusive
breast feeding for the ﬁrst six months of life. By 12 months of age
8.0% (n¼ 87) of infants were receiving any breast-milk, no infant
was exclusively breast fed at 12 months of age, see Fig. 1. Duration
of breast feeding signiﬁcantly differed between infants who were
exclusively breast fed on discharge from the maternity hospital
and those that had been supplemented with artiﬁcial milk in the
postnatal period. Infants that were not exclusively breast fed on
discharge were breast fed for a shorter period of time: 30 (25.50,
37) weeks versus 32 (28, 42) weeks, p ¼ o0.001.
Overall, infants who left the maternity hospital exclusive breast
fed had signiﬁcantly greater odds of being breast feeding at two
months (adjusted OR¼3.02, 95% CI 2.22–4.10), six months
(adjusted OR ¼2.04, 95% CI 1.40–2.98) and 12 months (adjusted
OR¼ 2.03, 95% CI 1.12–3.67) compared to infants that left the
maternity hospital partially breast fed, see Tables 3–5.
Maternal and paternal nationality, maternal tertiary education,
preterm childbirth and admission to the NICU were all signiﬁcantly associated with breast feeding status at each time point.
There was a signiﬁcant difference in the duration of any breast
feeding between infants who were and were not admitted to the
NICU; 28 (10.50, 32) weeks versus 32 (27, 40) weeks, p ¼0.019. No
signiﬁcant difference was found between duration of breast
feeding and any of the listed reasons for admission (p ¼0.250).
The odds of a mother, born outside of Ireland, to be breast
feeding at two months (adjusted OR ¼2.43, 95% CI 1.59–3.73) were
twice that of a mother born in Ireland and this trend continued at
90.4

100
50

56.7
43.3

69.4
40.9 39.6
14.3

Exclusive breastfeeding

26.4

Any breastfeeding
8.0

0.6

0
Birth

2months

6months

Stopped breastfeeding since last visit

12months

Age of Infant

Fig. 1. Breast feeding rates at birth and two, six and 12 months.

six months (adjusted OR¼2.39, 95% CI 1.46–3.91). In maternal age
groups, the odds of a mother, aged 19–23 years, to be breast
feeding at two months (adjusted OR ¼0.38, 95% CI 0.17–0.86) were
lower compared to mothers aged 30–34 years-old, no other age
group signiﬁcantly inﬂuenced breast feeding at two months.
Mothers with a tertiary education had nearly twice the odds to
be breast feeding at two months compared to mothers with no
tertiary education (adjusted OR¼1.88, 95% CI 1.38–2.57), see
Table 3.
At six months maternal tertiary education continued to positively inﬂuence breast feeding rates. Mothers with a tertiary
education had greater odds to be breast feeding compared to
mothers with no tertiary education (adjusted OR ¼1.63, 95% CI
1.08–2.46). Almost 86% of the mothers in our cohort were in
employment during their pregnancy. Within this working group of
mothers we found that maternity leave of 7–12 months (adjusted
OR¼2.76, 95% CI 1.51–5.05) was associated with a longer breast
feeding duration compared to maternity leave that was less than
six months, see Table 4. We investigated the reasons given by 688
(91.01%) out of the 756 mothers, who were in employment and
had stopped breast feeding by the 12 month appointment, for why
they had ceased breast feeding. Returning to work was the most
common (n ¼ 135, 19.62%) reason for mothers to stop breast
feeding their child.
At 12 months infants born to a mother with a tertiary education
(adjusted OR¼2.35, 95% CI 1.20–4.62) and infants who had left the
maternity hospital exclusively breast feeding (adjusted OR¼ 2.03,
95% CI 1.12–3.67) had twice the odds of being breast fed compared
to infants born to mothers with no tertiary education and those
that had received infant artiﬁcial milk supplementation in the
maternity hospital, respectively (Table 5).

Discussion
We have established which early life factors inﬂuenced both
exclusive breast feeding in the ﬁrst six months and non-exclusive
breast feeding rates at two, six and 12 months of age in a cohort of
primiparous mothers who initiated breast feeding. We have
identiﬁed the key areas surrounding exclusive breast feeding in
the ﬁrst six months of life and breast feeding duration in the ﬁrst
year of life. Our results are important to both the Irish setting and
for other countries experiencing an increase in breast feeding
initiation but have not seen an increase in their exclusive breast
feeding rates or the duration of time mothers report breast feeding
their infants (Hamade et al., 2013).
Maternity care practices (mode of childbirth, admission to the
NICU and duration of stay in the maternity hospital following
childbirth) were all signiﬁcantly associated with exclusive breast
feeding at discharge from the maternity hospital and at two
months of age. Admission to the NICU, and not the reason for
admission or length of stay in the NICU, was associated with both
decreased rates of exclusive breast feeding and the duration of any
breast feeding. Lower breast feeding rates in the NICU compared to
the postnatal wards in maternity hospitals has been previously
reported (Wallace et al., 2013). Previous studies investigating
breast feeding rates in NICU have primary focused on a speciﬁc
neonatal population (Bonet et al., 2010; Maia et al., 2011; Lee et al.,
2012) and not on a population-based cohort. We have found that
admission to the NICU, independent of the reason, including
preterm childbirth and low birth weight, negatively impact on
breast feeding. This is a critical ﬁnding for maternity services as
our results suggest admission to the NICU requires attention to
ensure that all mothers receive the necessary and appropriate
support to maintain breast feeding.
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Table 3
Adjusted odds ratios for any breast feeding at two months (n ¼992).
2 months
Adjusted OR (95% CI)
Gestational age at childbirth: Term (Z 37w 0d)
Preterm ( r 36w 6d)
Birth weight groups: 2.51–3.99 kg
r 2.50 kg
Z 4.kg
Admission to neonatal intensive care unit: No
Yes
Exclusive breast feeding on discharge from hospital: No
Yes
Smoked during pregnancy: No
Yes
Maternal age (years): 29–33
19–23
24–28
34–38
39–43
Marital status: Married
Single or separated
Defacto (in a stable relationship but not married)
Maternal tertiary education: No
Yes
Socio-economic status: professional
Managerial and technical
Non-manual
Skilled
Un-skilled
Ungainful and unknown
Maternal nationality: Born in Ireland
Born outside of Ireland
Maternal BMI: Normal (18.5–24.99)
Underweight ( o18.5)
Overweight (25–29.99)
Obese (30–40.50)
Paternal nationality: Born in Ireland
Born outside of Ireland
n

1
0.48 (0.20–1.12)
1
0.7 (0.27–1.86)
1.2 (0.79–1.81)
1
1.1 (0.69–1.77)
1
3.01 (2.22–4.10)nnn
1
0.40 (0.20–0.71)nn
1
0.38 (0.17–0.86)n
0.66 (0.44–1.00)
0.8 (0.56–1.14)
1.00 (0.47–2.12)
1
0.98 (0.67–1.44)
0.91 (0.37–2.27)
1
1.88 (1.38–2.57)nnn
1
0.94 (0.65–1.36)
0.73 (0.45–1.17)
1.17 (0.54–2.57)
0.87 (0.38–2.03)
0.87 (0.42–1.81)
1
2.43 (1.59–3.73)nnn
1
0.98 (0.23–4.19)
0.77 (0.56–1.06)
0.68 (0.42–1.11)
1
1.46 (0.95–2.23)

p r 0.005.
p r 0.01.
p r 0.001.

nn

nnn

Previous studies (Giovannini et al., 2005; Merten et al., 2005;
Declercq et al., 2009; Tarrant et al., 2011a; Nickel et al., 2013)
examining exclusive breast feeding with maternity care practices
have only explored associations between the exposure and outcome
but have not investigated the relationship between covariates.
Obviously, mode of childbirth, admission to NICU and length of
hospital stay are all strongly interrelated and were signiﬁcantly
associated with each other in our cohort (p¼ o0.001).Of these we
found that NICU admission had the strongest association, further
supporting that management of feeding in NICU should be an area of
focus for maternity services to protect and promote breast feeding.
Tertiary maternal education and exclusive breast feeding at
discharge from the maternity hospital were the only two characteristics that positively inﬂuenced breast feeding rates consistently at
two, six and 12 months. Household income and maternal employment status did not inﬂuence breast feeding duration but for
mothers who were employed the length of their maternity leave
signiﬁcantly inﬂuenced whether they continued to provide any
breast-milk to their infant. Data from the national cohort Growing
Up in Scotland survey has also demonstrated that it is the length of
maternity leave that inﬂuences breast feeding duration and not the
employment status of the mother (Skaﬁda, 2012). We found that
mothers who were breast feeding at two, six and 12 months
reported longer maternity leave than mothers who stated that they
were no longer breast feeding at two, six and 12 months. Returning
to work was the most common reason mothers gave for stopping to
breast feed, although most stated that they breast fed as long as they

had planned. This suggests that mothers determine how long they
would like to breast fed based on their planned duration of
maternity leave. This is supported by results from the United States'
Infant Feeding Practices Study II (2005–2007) which found that
mothers decided how long they wished to breast fed for based on
their duration of maternity leave (Mirkovic et al., 2014).
Maternal non-Irish nationality increased rates of breast feeding
at two and six months of age and this has been reported in
previous Irish studies (Belgley et al., 2008; Tarrant et al., 2011b). As
the rate of mothers born outside Ireland increases, so too has the
rate of breast feeding initiation increased (Health Research and
Information Division, 2013). This is in line with other studies in
England and America (Brick and Nolan, 2013). These results
suggest that it may be the change in maternal characteristics
rather than breast feeding promotion that is increasing breast
feeding rates (Ladewig et al., 2014).
Our study population are predominantly low-risk healthy
professional mothers with a tertiary education, in current employment and non-smokers. All infants are singleton and most were
born at term without medical complications. Previous research
would indicate that this population would be the most highly
motivated to continue breast feeding their infant after hospital
discharge (Ekström et al., 2003). In examining this population of
breast-feeding mothers we have found that the characteristics
involved in exclusive breasting differed to what inﬂuenced breast
feeding duration and the effect of various characteristics on breast
feeding duration changed over time. These are important ﬁndings
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Table 4
Adjusted odds ratios for any breast feeding at six months (n¼ 722).
6 months
Adjusted OR (95% CI)
Gestational age at childbirth: Term ( Z 37w 0d)
Preterm ( r 36w 6d)
Birth weight groups: 2.51–3.99 kg
r 2.50 kg
Z 4 kg
Admission to neonatal intensive care unit: No
Yes
Exclusive breast feeding on discharge from hospital: No
Yes
Duration of stay in the maternity hospital: 1 day
2 days
3 days
4 days
5 days
6 days
Z 1 week
Smoked during pregnancy: No
Yes
Maternal tertiary education: No
Yes
Duration of maternity leave:o 6 months
6 months
7–12 months
Socio-economic status: Professional
Managerial and Technical
Non-manual
Skilled
Un-skilled
Ungainful and unknown
Maternal nationality: Born in Ireland
Born outside of Ireland
Maternal BMI: Normal (18.5–24.99)
Underweight (o 18.5)
Overweight (25–29.99)
Obese (30–40.50)
Paternal nationality: Born in Ireland
Born outside of Ireland

1
0.19 (0.34–1.10)
1
0.51 (0.04–6.62)
0.82 (0.49–1.38)
1
0.47 (0.22–0.98)n
1
2.04 (1.40–2.98)nnn
1
1.24 (0.45–3.42)
1.48 (0.54–4.02)
1.30 (0.46–3.66)
1.77 (0.53–5.89)
5.61 (1.08–29.02)n
1.46 (0.24–8.97)
1
0.35 (0.11–1.12)
1
1.63 (1.08–2.46)n
1
0.93 (0.44–1.97)
2.76 (1.51–5.05)nn
1
0.58 (0.38–0.89)n
0.47 (0.25–0.87)n
1.06 (0.40–2.83)
0.30 (0.85–1.03)
0.75 (0.23–2.51)
1
2.39 (1.46–3.91)nn
1
1.71 (0.31–9.43)
0.67 (0.44–1.02)
0.26 (0.11–0.61)n
1
2.52 (1.51–4.20)nnn

n

p r 0.005.
p r 0.01.
nnn
p r 0.001.
nn

which we hope will inform effective breast feeding promotion and
support (Simard et al., 2005; Thulier and Mercer, 2009).
The terms ‘fully’ and ‘exclusive’ are often used interchangeable
(Scott et al., 2006; Chudasama et al., 2008; De Jager et al., 2013)
making it difﬁcult to determine if the study population are actually
being exclusively breast fed. Few studies have accurate prospective
data available on the immediate maternity and neonatal care
provided to the infant and their mother (Giovannini et al., 2005;
Jones et al., 2011; Tan, 2011). There are limitations to our study. This
is a secondary data analysis; investigating breast feeding practice
was not a primary objective of the Cork BASELINE Birth Cohort Study.
Breast feeding is a complex health behaviour, driven by many
connecting factors (Scott et al., 2006; Semenic et al., 2008). Our
study did not collect data on other hospital practices (such as
rooming-in, skin-to-skin contact) or contact with other health care
professionals, psychological or social factors. Hospital practices,
interactions with other health care professionals outside of the
maternity setting, feeding intentions, societal and family support
for breast feeding are inﬂuential in how a mother feeds her child
(Difrisco et al., 2011; Whelan et al., 2011; Shortt et al., 2013; Odom
et al., 2014). Strengths of this paper include the consistent use of
WHO deﬁnitions to describe breast feeding patterns (Fewtrell, 2011)
and, in comparison to others studies (Giovannini et al., 2005; Jones
et al., 2011; Tan, 2011), we also prospective collected information on
maternity care practices. Our study has identiﬁed two key areas in

both maternity care practices and national policy on maternity leave
that have potential to convert breast feeding initiation into increased
duration of breast feeding.

Key conclusion
This study sought to examine what parental and infant characteristics inﬂuenced exclusive and any breast feeding in a country
with increasing breast feeding initiation rates but not an overall
increase in breast feeding rates. We have found that admission to
the NICU signiﬁcantly reduced the odds of an infant being
exclusively breast fed on discharge from the maternity hospital
and at two months and that admission to the NICU also signiﬁcantly reduced the duration of any breast feeding. Admission to
the NICU is potentially a time of focussed intervention and
maternity services need to ensure that they are effectively supporting breast-feeding mothers whose infants have been admitted
to the NICU.
We also found that maternity leave, independent of SES, has a
signiﬁcant effect on breast feeding duration. Countries that provide mothers with paid maternity leave greater than six months
also report some of the world's highest breast feeding (exclusive
and duration) rates (Save The Children, 2012). Countries with low
breast feeding rates should re-evaluate their current maternity
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Adjusted odds ratios for any breast feeding at 12 months (n¼ 704).
12 months
Adjusted OR
(95% CI)
Gestational age at childbirth: Term ( Z 37w 0d)
Preterm ( r 36w 6d)
Infant sex: Male
Female
Admission to neonatal intensive care unit: No
Yes
Exclusive breast feeding on discharge from hospital: No
Yes
Maternity care: Public
Private
Marital status: Married
Single or separated
Defacto (in a stable relationship but not married)
Maternal tertiary education: No
Yes
Maternal employment: Unemployed
Employed
Maternal Nationality: Born in Ireland
Born outside of Ireland
Paternal nationality: Born in Ireland
Born outside of Ireland
Paternal BMI: Normal (18.5–24.99)
Overweight (25–29.99)
Obese (30–40.50)
n

1
0 (0.00-0.00)
1
1.54 (0.87–2.72)
1
0.14 (0.02–1.10)
1
2.03 (1.12–3.67)n
1
0.48 (0.23–0.99)n
1
0.30 (0.12–0.76)n
4.40 (0.66–29.41)
1
2.35 (1.20–4.62)n
1
0.46 (0.20–1.07)
1
1.61 (0.83–3.12)
1
2.27 (1.17–4.41)nn
1
0.70 (0.37–1.31)
1.82 (0.85–3.89)

pr 0.005.
p r0.01.

nn

leave provision, and in work facilities for breast-feeding mothers
which may help to improve their current breast feeding rates.
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