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1 | INTRODUCTION

Breastfeeding is promoted worldwide as the ideal method for infant
feeding by the World Health Organization (WHO; World Health

Abstract

Breastfeeding benefits mothers and infants. Although immigration in many regions
has increased in the last three decades, it is unknown whether immigrant women
have better breastfeeding outcomes than non-immigrants. The aim of this study
was to conduct a systematic review and meta-analysis to determine whether
breastfeeding rates differ between immigrant and non-immigrant women. We
searched Medline, Embase, PsycINFO, CINAHL and Google Scholar, 1950 to 2016.
We included peer-reviewed cross-sectional and cohort studies of women aged
>16 years that assessed and compared breastfeeding rates in immigrant and non-
immigrant women. Two independent reviewers extracted data using predefined
standard procedures. The analysis included 29 studies representing 1,539,659
women from 14 countries. Immigrant women were more likely than non-immigrants
to initiate any (exclusive or partial) breastfeeding (pooled adjusted prevalence ratio
1.13, 95% confidence interval [CI] 1.07-1.19; 11 studies). Exclusive breastfeeding
initiation was higher but borderline significant (adjusted prevalence ratio 1.20, 95%
Cl 1.00-1.45; 5 studies, p = 0.056). Immigrant women were more likely than non-
immigrants to continue any breastfeeding between 12- and 24-week postpartum
(pooled adjusted risk ratio 2.04, 95% Cl 1.79-2.32; 3 studies) and > 24 weeks
(adjusted risk ratio 1.33, 95% Cl 1.02-1.73; 6 studies) but not exclusive
breastfeeding. Immigrant women are more likely than non-immigrants to initiate
and maintain any breastfeeding, but exclusive breastfeeding remains a challenge for
both immigrants and non-immigrants. Social and cultural factors need to be consid-
ered to understand the extent to which immigrant status is an independent predictor

of positive breastfeeding practices.
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Organization, 2011), the American College of Obstetricians and
Gynaecologists (American College of Obstetricians and Gynaecologists,
2016), the American Academy of Paediatrics (Eidelman & Schanler,
2012) and numerous other international associations. Over 800,000
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under five child deaths a year could be prevented globally if optimal
breastfeeding practices were achieved as recommended by the WHO
and United Nations International Children's Emergency Fund
(UNICEF). These recommendations include initiation of breastfeeding
within the first hour after birth, exclusive breastfeeding for the first
6 months, and continued breastfeeding for 2 or more years, as well as
adequate complementary feeding starting at 6 months (World Health
Organization, 2003).

The benefits of breastfeeding are well established and ever
growing and impact both maternal and infant health outcomes.
Breastfeeding not only leads to improved cognitive development
among children but also learning and educational attainment, produc-
tivity and wages. Given these outcomes, it is not surprising; the ben-
efits of breastfeeding also extend to society as a whole where it has
been estimated that for every $1 invested in breastfeeding $35 is
generated in economic returns (Thousand Days, United Nations
International Children's Emergency Fund [UNICEF], & WHO, 2017,
Weimer, 2001). Other investment cases show that in five of the
world's largest emerging economies—China, India, Indonesia, Mexico
and Nigeria—the lack of investment in breastfeeding results in an
estimated 236,000 child deaths per year and US$119 billion in
economic losses (Thousand Days, UNICEF, & WHO, 2017, 2017).

Globally, the immigrant population—people who were born in one
country and moved to another—has grown considerably in the last
three decades. For example, the number of immigrants living in the
United States has increased from 31.1 million in 2000 to 40.7 million
in 2012, accounting for 13% of the total population (Brown & Patten,
2014), and in Canada and Australia, immigrants represent one in five
and one in four residents, respectively (Australian Bureau of Statistics,
2016; Statistics Canada, 2015). Importantly, more than half of immi-
grants are women and most are in their childbearing years. This clearly
suggests that immigrant women from diverse cultures are a rapidly
growing maternal population and will have significant need for perina-
tal services (Statistics Canada, 2017).

As with most major life transitions, the perinatal period is steeped
with rich cultural practices. In many traditional cultures, women's
behaviours are often restricted following childbirth and specific rituals
are observed in order to prevent ill health in later years. In these
“ethnokinship” cultures (e.g., many cultures of East Asia, South Asia
and the Middle East), the practice of traditional rituals emphasizes
social support for a protracted postpartum period (Posmontier &
Horowitz, 2004). Although modern technology may still be integrated
into these cultures, social relationships are viewed to be of primary
importance, and as such, postpartum rituals often extend beyond the
immediate postpartum period to 30-40 days following childbirth.
Postpartum traditional rituals frequently includes enhanced maternal
rest, organized support from extended family and dietary recommen-
dations (Dennis et al., 2007; Singh, Kogan, & Dee, 2007). This is in
contrast to Western or “modern” cultures where postpartum care
primarily focuses on the immediate physical health of mothers and
their infants through the use of technological interventions
(Posmontier & Horowitz, 2004). Subsequently, postpartum rituals in

“technocentric” cultures (e.g., Canada, the United States, United

DENNIS ET AL

Key messages

e This meta-analysis evaluated how breastfeeding differs
between immigrants and non-immigrants.
initiate

e Immigrant women are more likely to

breastfeeding and do so longer, but not exclusively.

e Social and cultural factors need to be further considered
to understand the extent to which immigrant status
is an independent predictor of positive breastfeeding
practices.

Kingdom and many parts of Europe, Australia and New Zealand) do
not typically extend beyond the first few days following childbirth.
These diverse postpartum practices may significantly influence mater-
nal behaviours including infant feeding.

Disparities in breastfeeding rates have been reported between
immigrant and non-immigrant women, often varying by nativity,
length of stay in the host country and acculturation. Women who
migrate tend to maintain the breastfeeding behaviours of their
country of origin for a period of time, with some studies from the
United States, Canada and some European countries suggesting that
women with a shorter duration of stay in the new host country and
with stronger ties to their country of origin have higher rates of
breastfeeding initiation and duration than women born in the host
country (Dennis, Gagnon, Van Hulst, & Dougherty, 2014; Dennis,
Gagnon, Van Hulst, Dougherty, & Wahoush, 2013; Harley, Stamm,
& Eskenazi, 2007; Hendrick & Potter, 2017; Singh et al., 2007). Con-
versely, other studies have indicated poorer breastfeeding outcomes
among immigrant women compared with non-immigrants (Homer,
Sheehan, & Cooke, 2002; McLachlan & Forster, 2006; Rio, Castello-
Pastor, Del Val, et al., 2011; Rossiter & Yam, 2000). The extent of
the effect of immigrant status on breastfeeding rates is still largely
undecided. Maternal and child health care providers, who see
women regularly during the postpartum period, are optimally
situated to encourage women to meet their breastfeeding goals.
However, without having a clear understanding of the differences in
breastfeeding rates between immigrant and non-immigrant women
health care providers are unable to target their care effectively to
ensure optimal infant feeding practices among the diverse cultures
(Feldman-Winter, Schanler, O'Connor, & Lawrence, 2008). Under-
standing breastfeeding rates among immigrant and non-immigrant
women can also lead to further investigations to inform whether dif-
ferences observed are related to cultural-bounded postpartum prac-
tices. Thus, it is clinically important to systematically examine
breastfeeding rates in relation to immigration status to promote poli-
cies and inform evidence-based clinical interventions to increase
overall breastfeeding rates across diverse cultures. The purpose of
this systematic review and meta-analysis was to determine whether
breastfeeding initiation, duration and exclusivity rates differed

between immigrant and non-immigrant women.
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2 | METHODS

2.1 | Search strategy

Using the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines (Moher, Liberati, Tetzlaff, Altman,
& Group, 2009), we conducted a systematic review of the literature in
Medline, Embase, PsycINFO, CINAHL and Google Scholar from 1950
until September 2016. Predefined key terms were as follows: [breast
feeding OR breastfeeding OR human milk OR breast milk OR bottle
feeding OR bottle feeding] AND [immigration OR immigrant OR
immigra* OR refugee OR asylum OR country of birth OR emigration
OR foreigner OR language]. We used medical subject headings
(MeSH) terms and text words in Medline and Emtree terms and text
words in Embase. See Table S1 in the supporting information for the
full search strategy in Medline. We screened the titles and abstracts
of all citations identified from this search for relevance. If an article
was potentially relevant, we then assessed the full text for eligibility.
Further, we manually searched the reference lists of all eligible articles
for additional titles not returned in the initial search.

2.2 | Study eligibility

We included studies if they (1) reported the results of peer-reviewed
research based on cross-sectional and cohort study designs, (2)
included women 16 years of age or older, (3) assessed breastfeeding
rates in both immigrant and non-immigrant women and (4) provided
data to compare breastfeeding rates between immigrant and non-
immigrant women (e.g., prevalence ratios [PR], odds ratios [OR] or risk
ratios [RR] and their associated 95% confidence intervals [Cl]). We
excluded studies if they (1) were conducted among self-selected
volunteers (because self-selected volunteers are generally healthier
than the wider population and their results are likely not representa-
tive of all women; Leung, McDonald, Kaplan, Giesbrecht, & Tough,
2013); (2) recruited women from two different countries (i.e., immi-
grant and non-immigrant women did not live in the same country);
(3) reported results for only a subsample of a study population; or (4)
did not report sufficient results to estimate a PR, OR or RR.

2.3 | Data extraction

Data were extracted by two independent reviewers [KFH and RS]
based on pre-determined criteria. We extracted year of publication,
study design, study population, sample size, breastfeeding outcomes,
time period of assessment, prevalence of breastfeeding in immigrant
and non-immigrant women, an estimate of breastfeeding comparing
immigrant and non-immigrant women (i.e., PR, OR or RR) and
whether or not this estimate was adjusted for covariates. For studies
that reported more than one estimate, we extracted maximally
adjusted estimate. Breastfeeding outcomes were (1) rate of initiation
of any breastfeeding, (2) rate of exclusive breastfeeding and (3)

breastfeeding duration. As per Labbok and Krasovec's criteria,

Wi LEY1 ‘

3of 15

exclusive breastfeeding was defined as infant feeding with only
breastmilk and no other liquids or solids (even water), and partial
breastfeeding was defined as breastfeeding in addition to the use of
artificial feeds, including milk, cereal or other food (Labbok &
Krasovec, 1990). The reviewers discussed disagreements in data

extraction until consensus was reached.

2.4 | Quality assessment

Two reviewers [KFH and RS] rated the risk of bias of each study
independently using criteria adapted from the Effective Public Health
Practice Project Quality Assessment Tool (Armijo-Olivo, Stiles, Hagen,
Biondo, & Cummings, 2012). Studies were rated as having low,
moderate or high risk of bias on selection bias (i.e., response rate
and representativeness of the sample), detection bias (i.e., validity
and reliability of the outcome measures), confounding and attrition
bias (i.e., loss to follow-up and missing data). The reviewers discussed

disagreements in quality ratings until consensus was reached.

2.5 | Data synthesis

We performed meta-analyses of (1) rates and duration of exclusive
breastfeeding and (2) rates and duration of any (exclusive or partial)
breastfeeding. Some studies reported an odds ratio for difference in
duration of breastfeeding between immigrant and non-immigrant
women or reported proportions of immigrant and non-immigrant
women continuing breastfeeding at a certain postpartum period. In
order to include all studies on duration of breastfeeding in the meta-
analyses, for studies reporting mean duration of breastfeeding, we
calculated the standardized mean difference by dividing the difference
between the two means by their pooled standard deviation. For a
single study reporting mean duration of breastfeeding for two sub-
groups of immigrant women (Verga, Widmeier-Pasche, Beck-Popovic,
Pauchard, & Gehri, 2014), we combined means and standard deviations
of two means into a single estimate using a formula described by the
Cochrane Collaboration (Higgins & Green, 2011). We converted the
standardized mean difference into an OR using the logit method
(Lipsey & Wilson, 2001) and subsequently converted the OR to a PR
or RR as appropriate, because ORs are not good estimates of relative
risks for common outcomes such as breastfeeding (McNutt, Wu, Xue,
& Hafner, 2003). We converted the OR to a PR or RR using the
prevalence of the outcome in non-immigrant women (control group).
We used a random-effects meta-analysis to combine the estimates
of different studies (Higgins & Green, 2011) and assessed analyses for
heterogeneity across studies using the [? statistic (Higgins &
Thompson, 2002). An I? statistic <25% indicated small inconsistency,
and an [? statistic >50% indicated large inconsistency (Higgins &
Thompson, 2002). We used meta-regression to assess differences
between subgroups (Higgins & Green, 2011). We performed subgroup
analyses according to adjustment for confounding, selection bias and
attrition bias. We assessed publication bias using a funnel plot and

the Egger test (Higgins & Green, 2011). An asymmetrical funnel plot
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and statistically significant Egger test suggest the presence of publica-
tion bias (Higgins & Green, 2011). We used the trim and fill method to
determine the potential number of missing studies due to publication
bias and to adjust the pooled estimates for small study effects (Duval
& Tweedie, 2000; Rothstein, Sutton, & Borenstein, 2005). We used
Stata v. 13 (Stata Corporation, College Station, Texas) for meta-

analyses.

3 | RESULTS

3.1 | Search results

We identified 13,426 publications, of which 41 studies met the inclu-
sion criteria (Figure 1). Of the 41 studies, we excluded 12 studies upon
full-text review: (1) five studies compared women from two different
countries (Noor & Rousham, 2008; Kocturk, 1988; Utaka et al.,
2005; Rubin, Nir-Inbar & Rishpon, 2005-2006; Chen, Binns, Zhao,
Maycock, & Liu, 2013), (2) two studies reported only on intention to
breastfeed and not on rates of breastfeeding initiation or duration
(Bonuck, Freeman, & Trombley, 2005; Lee et al., 2005), (3) one study
compared immigrant Mexicans based on their duration of residence
in the United States (Harley et al., 2007), (4) one study used only
retrospective data reported when children were O to 5 years of age
(Roville-Sausse, 2005), (5) one study compared English speaking with
non-English speaking women (Homer et al., 2002), (6) one study
excluded women who did not initiate breastfeeding or were no longer
breastfeeding at 16-week postpartum (Dennis et al., 2014), and (7)

one study provided insufficient data to estimate a RR (Lee, Elo,
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McCollum, & Culhane, 2009). Therefore, 29 studies incorporating data
from 1,539,659 women were included in the meta-analyses.

3.2 | Study characteristics

Characteristics of the 29 studies are in Table 1. Twenty-eight studies
were published between 2001 and 2016; one was published in 1978
(Drew et al., 1978). Nine studies had cohort designs, (Al Tajir et al.,
2006; Bulk-Bunschoten et al., 2008; Hawkins et al., 2008; Kimbro
et al., 2008; Kuo et al., 2008; Kwok et al., 2013; Sussner et al.,
2008; Tavoulari et al., 2015; Wu et al., 2015) and 20 were cross-
sectional (Bandyopadhyay et al., 2010; Besharat Pour et al., 2016;
Busck-Rasmussen et al., 2014; De Amici et al., 2001; Drew et al.,
1978; Farchi et al., 2016; Forster et al., 2006; Hawkins et al., 2014;
Kornosky et al., 2008; Ladewig et al., 2014; McLachlan & Forster,
2006; Merten et al., 2007; Neault, Frank, Merewood et al., 2007;
Oakley et al., 2014; Philipp et al., 2001; Rio et al., 2011; Singh et al.,
2007; Vanderlinden, Levecque, & Van Rossem, 2015; Verga et al.,
2014; Zuppa et al.,, 2010). Eight studies were conducted in the United
States (Hawkins et al.,, 2014; Kimbro et al., 2008; Kornosky et al.,
2008; Neault, Frank, Merewood et al., 2007; Philipp et al., 2001; Singh
et al., 2007; Sussner et al., 2008; Vanderlinden et al., 2015) four in
Australia (Bandyopadhyay et al., 2010; Drew et al., 1978; Forster
et al., 2006; Mclachlan & Forster, 2006), three in Italy (De Amici
et al.,, 2001; Farchi et al., 2016; Zuppa et al., 2010) two each in
Switzerland (Oakley et al., 2014; Verga et al., 2014), Taiwan (Kuo
et al, 2008; Wu et al., 2015) and the United Kingdom (Hawkins
et al., 2008; Oakley et al., 2014) and one each in Denmark (Busck-

Records identified through database
searching:
n=13426 n=0

Additional records identified through
other sources:

A 4

Records excluded after
reviewing abstracts:
n=12,917

A 4

Full-text articles
screened:
n =509

A 4

Records excluded after
full-text review:
n=468

A 4

Full-text articles excluded:

n=12

Full-text articles assessed
for eligibility:
n=41

y

Total full-text articles
included in this review:
n=29

A 4

5 compared mothers from 2
different countries
2 examined intention to
breastfeed
1 compared immigrants based
on duration of residence
1 reported retrospective data
1 compared English and non-
English speaking women
1 excluded women who did
not initiate breastfeeding or
discontinued at 16 weeks
1 had insufficient data to
calculate aRR

FIGURE 1 Study selection flowchart
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Rasmussen et al., 2014), Greece (Tavoulari et al., 2015), Hong Kong
(Kwok et al., 2013), Ireland (Ladewig et al., 2014), Netherlands (Bulk-
Bunschoten et al., 2008), Sweden (Besharat Pour et al., 2016), Spain
(Rio et al., 2011) and the United Arab Emirates (Al Tajir et al., 2006).
Sample sizes ranged from 141 to 1,067,375 women, with most studies
including more than 1,000 women (Bandyopadhyay et al., 2010;
Besharat Pour et al., 2016; Bulk-Bunschoten et al., 2008; Busck-
Rasmussen et al., 2014; Farchi et al., 2016; Hawkins et al., 2008; Haw-
kins et al., 2014; Kuo et al., 2008; Kwok et al., 2013; Ladewig et al.,
2014; Merten et al., 2007; Neault, Frank, Merewood et al., 2007;
Oakley et al., 2014; Rio et al., 2011; Singh et al., 2007; Vanderlinden
et al,, 2015; Wu et al., 2015; Zuppa et al., 2010). Twenty-two studies
measured any breastfeeding initiation (Al Tajir et al., 2006; De Amici
et al, 2001; Drew et al., 1978; Farchi et al, 2016; Hawkins et al.,
2008; Hawkins et al., 2014; Kimbro et al., 2008; Kornosky et al.,
2008; Kuo et al., 2008; Kwok et al., 2013; Ladewig et al., 2014;
MclLachlan & Forster, 2006; Merten et al, 2007; Neault, Frank,
Merewood et al., 2007; Oakley et al., 2014; Philipp et al., 2001; Rio
et al., 2011; Singh et al., 2007; Sussner et al., 2008; Tavoulari et al.,
2015; Wu et al.,, 2015; Zuppa et al., 2010), eight studies measured
rates of exclusive breastfeeding (Al Tajir et al., 2006; Besharat Pour
et al, 2016; Bulk-Bunschoten et al., 2008; Busck-Rasmussen et al.,
2014; Kwok et al., 2013; Merten et al., 2007; Vanderlinden et al.,
2015; Wu et al, 2015) and 15 studies measured breastfeeding
duration (Al Tajir et al., 2006; Bandyopadhyay et al., 2010; Besharat
Pour et al., 2016; Bulk-Bunschoten et al., 2008; Forster et al., 2006;
Hawkins et al., 2008; Kimbro et al., 2008; Kuo et al., 2008; Kwok
et al,, 2013; Ladewig et al., 2014; Oakley et al., 2014; Singh et al.,
2007; Sussner et al., 2008; Tavoulari et al., 2015; Verga et al., 2014).
Breastfeeding was measured at birth in 13 studies (Al Tajir et al.,
2006; Bulk-Bunschoten et al., 2008; De Amici et al., 2001; Drew
et al., 1978; Farchi et al., 2016; Hawkins et al., 2014; Kimbro et al.,
2008; Kuo et al., 2008; Kwok et al., 2013; McLachlan & Forster,
2006; Merten et al.,, 2007; Oakley et al., 2014; Philipp et al., 2001;
Rio et al., 2011; Sussner et al., 2008; Tavoulari et al., 2015; Zuppa
et al., 2010) and at 4 (Al Tajir et al., 2006; Kuo et al., 2008; Tavoulari
et al, 2015), 6 (Oakley et al., 2014; Sussner et al., 2008) eight
(Tavoulari et al., 2015), 12 (Kwok et al.,, 2013; Singh et al., 2007;
Tavoulari et al.,, 2015; Vanderlinden et al., 2015), 16 (Bulk-Bunschoten
et al., 2008; Busck-Rasmussen et al., 2014; Hawkins et al., 2008; Kuo
et al., 2008; Tavoulari et al., 2015; Wu et al., 2015), 20 (Tavoulari et al.,
2015), 24 (Al Tajir et al., 2006; Bandyopadhyay et al., 2010; Besharat
Pour et al., 2016; Forster et al., 2006; Kimbro et al., 2008; Kuo et al.,
2008; Singh et al., 2007; Sussner et al., 2008; Tavoulari et al., 2015;
Wu et al, 2015), 36 (Kwok et al., 2013; Ladewig et al., 2014) and
52 weeks (Neault, Frank, Merewood et al., 2007; Singh et al., 2007
Verga et al., 2014) in the remaining studies.

3.3 | Study quality

Most studies had low or moderate risk of selection bias. However, six

studies had high risk of selection bias due to recruiting a convenience
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sample or having a response rate less than 60% (Al Tajir et al., 2006;
Bandyopadhyay et al., 2010; Forster et al., 2006; Oakley et al., 2014,
Tavoulari et al., 2015; Verga et al., 2014). Most studies also had low
or moderate risk of detection bias. One study was categorized as
having high risk of detection bias due to asking about exclusive
breastfeeding initiation more than 3 months after birth (Vanderlinden
et al., 2015). Fifteen studies had high risk of confounding because they
did not control for any confounders (Besharat Pour et al., 2016;
Busck-Rasmussen et al., 2014; Drew et al., 1978; Hawkins et al.,
2008; Kimbro et al., 2008; Kornosky et al., 2008; Kwok et al., 2013;
Ladewig et al., 2014; Neault, Frank, Merewood et al., 2007; Oakley
et al., 2014; Philipp et al., 2001; Rio et al., 2011; Singh et al., 2007;
Verga et al., 2014). All studies had low or moderate risk of attrition
bias except for two studies that had high risk (Al Tajir et al., 2006;
Sussner et al., 2008; Table S2).

3.4 | Differences in breastfeeding between
immigrant and non-immigrant women

341 |
duration

Exclusive breastfeeding initiation and

Results of individual studies of exclusive breastfeeding initiation and
duration are reported in Table S2. The pooled unadjusted PR of exclu-
sive breastfeeding initiation among immigrant women compared with
non-immigrants was 0.84 (95% Cl 0.75-0.93, > = 89%, 3 studies,
N = 64,809 women), whereas the pooled adjusted PR for studies
that controlled their estimates for confounding was 1.20 (95% CI
1.00-1.45 [p = 0.056], I? = 97%, 5 studies, N = 50,954; Figure 2). Of
the eight studies that examined exclusive breastfeeding, three
reported duration of exclusive breastfeeding for immigrant vs. non-
immigrant women (Al Tajir et al., 2006; Besharat Pour et al., 2016;
Bulk-Bunschoten et al., 2008) resulting in a pooled unadjusted RR of
1.19 (95% Cl 0.83-1.71, I? = 95%, N = 6,859). Two (Al Tajir et al.,
2006; Bulk-Bunschoten et al., 2008) adjusted their estimates for
some confounding factors, resulting in a pooled RR of 1.33 (95% ClI
0.92-1.93, 17 = 89%, N = 4,659).

3.4.2 | Any breastfeeding initiation and duration

Results of individual studies of any breastfeeding initiation and
duration, including exclusive or partial breastfeeding, are reported in
Table S2. The pooled unadjusted PR of the initiation of any
breastfeeding among immigrant women compared with non-
immigrants was 1.53 (95% Cl 1.36-1.71, P = 99%, 13 studies,
N = 315,872), whereas the pooled adjusted PR for studies that con-
trolled their estimates for confounding was 1.13 (95% Cl 1.07-1.19,
I? = 99%, 11 studies, N = 1,177,242; Figure 3). Immigrant women were
more likely to continue any breastfeeding than non-immigrant women.
The pooled adjusted RRs were 2.04 (95% Cl 1.79-2.32, 3 studies,
N = 34,758) for any breastfeeding for >12 and <24 weeks and 1.33
(95% CI 1.02-1.73, 6 studies, N = 42,196) for any breastfeeding for

24 weeks or longer (Figure 4).
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First author and year of publication PR (95% Cl) Weight, %
Unadjusted estimate
Besharat Pour 2016 — 0.92 (0.80, 1.60) 8.37
Busck-Rasmussen 2014 - 0.78 (0.75, 0.81) 45.92
Merten 2007 - 0.88 (0.84, 0.91) 45.71
Subtotal (12 = 89%, P < 0.001) <> 0.84 (0.75, 0.93) 100.00
Adjusted estimate
Farchi 2015 - 0.97 (0.89, 1.03) 20.36
Vanderlinden 2014 - 1.88 (1.70, 2.07) 19.86
Bulk-Bunschoten 2007 * 1.24 (1.20, 1.28) 20.87
Al Tajir 2006 — 1.20 (1.07, 1.27) 20.12
McLachlan 2006 — 0.91 (0.77,1.02) 18.79
Subtotal (12 = 97%, P <0.001) <> 1.20 (1.00, 1.45) 100.00
T T T T
0.25 0.5 1 2 4

Prevalence ratio

FIGURE 2 Forest plot of exclusive breastfeeding initiation rates in immigrants vs. non-immigrants. The grey boxes represent weights given to
each study. The horizontal lines denote 95% confidence intervals. The open diamonds represent the subgroup and overall pooled estimates.

The 12 and P values for heterogeneity are shown

First author and year of publication PR (95% Cl) Weight, %
Unadjusted estimate
Besharat Pour 2016 * 0.98 (0.94, 1.02) 8.12
Ladewing 2014 . 1.69 (1.64, 1.74) 8.16
Oakley 2014 3 1.22(1.19,1.26) 8.17
Kwok 2013 - 1.20 (1.14,1.27) 8.06
Rio 2011 - 1.12(1.11,1.13) 820
Zuppa 2009 - 1.18 (1.07,1.30) 7.75
Hawkins 2008 . 1.25(1.22,1.28) 8.18
Kimbro 2008 - 1.64 (1.55,1.73) 8.06
Kornosky 2008 —+> 7.88(6.00, 10.36) 5.59
Neault 2007 - 2.13(2.05,2.21) 8.14
Singh 2007 - 1.20 (1.17,1.22) 8.19
Philipp 2001 — 1.43(1.22,1.67) 7.1
Drew 1978 —— 2.41(1.93,3.01) 6.27
Subtotal (I"2 = 99%, P < 0.001) O 1.53 (1.36, 1.71) 100.00
Adjusted estimate
Farchi 2015 - 1.00 (0.99, 1.01) 11.73
Tavoulari 2015 fe 1.12(1.00, 1.14) 10.07
Wu 2015 . 1.06 (1.04, 1.08) 11.62
Hawkins 2014 . 1.16 (1.15,1.17) 11.74
Kuo 2008 — 1.46 (1.13,1.83) 3.57
Sussner 2008 T 1.12(0.95,1.24) 6.92
Bulk-Bunschoten 2007 - 1.20 (1.16,1.23) 11.39
- X .02, 1. .
FIGURE 3 Forest plot of initiation rates of ',\;AdeTr:ir; 2882 - },gg ﬁé_gi 1_8;; 1;;;
partial or exclusive breastfeeding in McLachlan 2006 = 0.97(0.83,1.07) 7.19
. L Amici 2001 —— 3.52 (2.73,4.55) 3.29
immigrants vs. non-immigrants. The grey Subtotal (12 = 99%, P < 0.001) 0 1.13(1.07,1.19) 100.00
boxes represent weights given to each study.
The horizontal lines denote 95% confidence : : : : : :
intervals. The open diamonds represent the 0.125 025 05 1 2 4 8

subgroup and overall pooled estimates. The I?
and P values for heterogeneity are shown

3.5 | Publication bias

The p-value for the Egger test for the eight studies on initiation of

exclusive breastfeeding was 0.73 (data not shown). The test was not

Prevalence ratio

performed for duration of exclusive breastfeeding due to the small
number of studies. A funnel plot of the 24 studies on initiation of
any (exclusive or partial) breastfeeding was asymmetrical (Egger test
p = 0.02; Figure S1). Including only studies that controlled estimates
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First author and year of publication RR (95% ClI) Weight, %
0-12 weeks, unadjusted estimate
Oakley 2014 * 1.54 (1.47,1.61) 33.37
Kwok 2013 * 0.99 (0.93, 1.05) 32.95
Singh 2007 * 1.34 (1.30, 1.38) 33.68
Subtotal (12 = 98%, P = 0.00) << 1.27 (1.03, 1.56) 100.00
0-12 weeks, adjusted estimate
Kuo 2008 - 1.50 (1.28, 1.73) 100.00
Subtotal (12 =.%, P =) < 1.50 (1.29, 1.74) 100.00
>12 weeks <24 weeks, unadjusted estimate
Hawkins 2008 -* 1.66 (1.55, 1.79) 40.47
Sussner 2008 —_—— 1.50 (1.04,2.02) 17.14
Singh 2007 . 1.35 (1.29, 1.40) 42.39
Subtotal (2 = 92%, P = 0.00) < 1.49 (1.25, 1.78) 100.00
>12 weeks <24 weeks, adjusted estimate
Wu 2015 -+ 2.16 (2.01,2.32) 51.34
Kuo 2008 —— 1.71 (1.38,2.10) 23.40
Bulk-Bunschoten 2007 — 212 (1.74,2.58) 25.26
Subtotal ("2 = 53%, P = 0.11) < 2.04 (1.79, 2.32) 100.00
24 weeks or longer, unadjusted estimate
Ladewing 2014 - 4.09 (3.61,4.63) 16.74
Verga 2014 — 1.42 (1.12,1.75) 16.20
Kwok 2013 — 3.85(3.17,4.67) 16.39
Kimbro 2008 - 1.42(1.29, 1.54) 16.87
Singh 2007 - 1.51(1.40, 1.62) 16.91
Al Tajir 2006 > 0.98 (0.91, 1.06) 16.90
Subtotal (I'2 = 99%, P = 0.00) - 1.89 (1.25, 2.86) 100.00
24 weeks or longer, adjusted estimate
Tavoulari 2015 —_— 0.56 (0.38, 0.77) 13.99
Wu 2015 - 2.14 (1.89,2.42) 17.93 .
Bandyopadhy 2010 - 1.18 (1.11,1.25) 18.49 FIGURE 4 Forest plOt of any (excluswe or
Kuo 2008 — 1.70 (1.33,2.15) 16.17 i i i ini i
Stiosnor 2008 S 152 (110, 1.91) 15.50 partial) l?reas.tfeedmg duration in immigrants
Froster 2006 - 1.31 (1.14,1.46) 17.93 vs. non-immigrants. The grey boxes represent
AD — O = . . .
Subtotal (2 = 95%, P = 0.00) < 1.33 (1.02, 1.73) 100.00 weights given to each study. The horizontal
lines denote 95% confidence intervals. The
T T T T T T H
0125 025 05 1 5 4 8 open diamonds re.present the szubgroup and
. . overall pooled estimates. The I“ and P values
Risk ratio

for confounders, the Egger test for 11 studies on initiation of any
breastfeeding was non-significant (p = 0.59, Figure S2). Moreover,
the Egger test was non-significant for the 12 studies on the duration

of any breastfeeding (p = 0.28; Figure S3).

3.6 | Sensitivity analyses

The pooled PR of all eight studies on initiation of exclusive breast-
feeding was 1.06 (95% Cl 0.88-1.28), and the trim and fill method
imputed no missing studies. There were not enough studies that
examined duration of exclusive breastfeeding to impute missing studies.

The pooled PR of all 24 studies on initiation of any breastfeeding
was 1.33 (95% Cl 1.25-1.41), and the trim and fill method imputed
eight missing studies, reducing the pooled estimate to 1.10 (95% ClI
1.03-1.18) after adjustment for small study effects. For the 11 studies
on initiation of any breastfeeding that controlled their estimates for
some confounders, the trim and fill method imputed two missing
studies; the pooled PR reduced to 1.07 (95% Cl 1.02-1.14) after
adjustment for small study effects. The pooled RR of all four studies
on duration of any breastfeeding for <12 weeks was 1.32 (95% Cl
1.10-1.57), and the trim and fill method imputed one missing study,
reducing the pooled estimate to 1.26 (95% Cl 1.06-1.48) after
adjustment for small study effects. The pooled RR of all six studies
on duration of any breastfeeding for >12 and <24 weeks was 1.73
(95% Cl 1.41-2.12); the trim and fill method imputed three missing

for heterogeneity are shown

studies, reducing the pooled estimate to 1.45 (95% Cl 1.18-1.77) after
adjustment for small study effects. Finally, the pooled RR of all 12
studies on duration of any breastfeeding for >24 weeks was 1.58
(95% Cl 1.25-2.01); the trim and fill method imputed three missing
studies, reducing the pooled estimate to 1.24 (95% Cl 0.94-1.65) after
adjustment for small study effects. For the six studies of any
breastfeeding for >24 weeks that controlled their estimates for some
confounders, the trim and fill method imputed one missing study; the
pooled estimate reduced to 1.20 (95% Cl 0.89-1.61) after adjustment
for small study effects.

When evaluating the impact of bias on statistically significant
meta-analysis results, the difference between immigrant and non-
immigrant women in the duration of any breastfeeding was larger
after excluding studies with high risk of selection bias. We assessed
5 of the 12 studies on duration of any breastfeeding for >24 weeks
as having high risk of selection bias. A meta-analysis of these five
studies showed no difference between immigrant and non-immigrant
women (pooled RR 1.09, 95% Cl 0.93-1.29, I> = 90%). The difference
between immigrant and non-immigrant women in the duration of any

breastfeeding was independent of attrition bias.

4 | DISCUSSION

This systematic review and meta-analysis of 29 studies representing

1,539,659 women in 14 countries found only a small difference
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between immigrant and non-immigrant women in the initiation of any
breastfeeding or exclusive breastfeeding. Immigrant women were
twice as likely as non-immigrants to continue any (exclusive or partial)
breastfeeding to 12- to 24-weeks postpartum and were 33% more
likely to breastfeed beyond 6 months. The findings were slightly atten-
uated but remained robust after adjusting for publication bias, and
differences in duration of any breastfeeding between immigrants and
non-immigrants were even stronger after excluding studies with high
risk of selection bias. These results have implications for the develop-
ment of universal and targeted programs aimed at improving
breastfeeding rates. The results of this review suggest that both immi-
grant and non-immigrant women have poor exclusive breastfeeding
rates; a finding consistent with the Global Breastfeeding Scorecard,
which evaluated 194 nations, found that only 40% of infants younger
than 6 months were breastfed exclusively and only 23 countries had
exclusive breastfeeding rates above 60% (UNICEF, 2017). Future
breastfeeding interventions internationally should target strategies to
promote and support exclusively breastfeeding to 6-month postpar-
tum as recommended by WHO; strategies to promote extended
breastfeeding up to 2 years postpartum and beyond are also encour-
aged to maximize health and economic benefits.

Our lack of finding any important difference in breastfeeding
initiation rates between immigrant and non-immigrant women is
inconsistent with the common belief that immigrant women are more
likely to initiate breastfeeding than women born in the host country
(Dennis et al.,, 2014; Harley et al., 2007; Hendrick & Potter, 2017;
Singh et al., 2007). There may be are several reasons for our finding.
First, previous studies estimated ORs to compare the initiation of
breastfeeding between immigrant and non-immigrant women.
Breastfeeding is common, and ORs are known to overestimate differ-
ences in risk when the prevalence of the outcome of interest is higher
than 10% (McNutt et al., 2003), thereby potentially exaggerating the
size of the difference between immigrant and non-immigrant women.
In the present meta-analysis, we converted ORs to prevalence ratios
or risk ratios to avoid this issue. Second, many previous studies did
not control their analyses for confounding. In the current meta-
analysis, we conducted additional analyses limiting our meta-analysis
to studies that controlled their estimates for at least some confound-
ing factors. The pooled estimate of these studies indicated that initia-
tion of exclusive breastfeeding was only 20% higher in immigrant
women than in non-immigrants. Further, the difference in initiation
of any breastfeeding between immigrant and non-immigrant women
largely attenuated after limiting the meta-analysis to studies that con-
trolled for confounding.

Our finding that immigrant women were more likely to continue
any breastfeeding to 12-weeks postpartum or longer is consistent
with some prior literature (Hendrick & Potter, 2017; Singh et al.,
2007) but not all (Busck-Rasmussen et al., 2014; Groleau, Souliere, &
Kirmayer, 2006; Harley et al., 2007; Sussner et al., 2008). Heterogene-
ity across studies may be explained by different countries of origin,
diverse traditional postpartum rituals and cultural practices, and vary-
ing duration in the host country. For example, Gibson-Davis and
Brooks-Gunn (Gibson-Davis & Brooks-Gunn, 2006) showed that with
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each additional year of residency in the United States, the odds of
breastfeeding decreased by 4%. This decline may be explained by
greater acculturation, which describes the process of adjusting to a
new culture (Ahluwalia, D'Angelo, Morrow, & McDonald, 2012). Fur-
ther research is needed to understand the factors that predict
breastfeeding among immigrant women. Some studies have suggested
that predictive factors differ between immigrants and non-immigrants.
A Canadian study showed that in immigrant women factors associated
with breastfeeding exclusivity at 16-week postpartum were older
maternal age, non-refugee immigrant or asylum-seeking status, feeling
most comfortable in the country of origin and a higher Gender Devel-
opment Index (a measure of gender equality) in the country of origin.
In contrast, in non-immigrants predictors were marital status, neonatal
health and maternal mental health. The only similar risk factor
between the two groups was breastfeeding status at 1-week postpar-
tum (Dennis et al., 2014). Given these patterns, it is possible that the
value of breastfeeding is established in childhood and adolescence,
which for immigrant women would have occurred in the country of
origin. Although we were not able to test the impact of these factors
or the role of traditional postpartum rituals in our analyses, future
studies should examine how they affect variability in breastfeeding
rates among immigrant women.

Our findings have implications for clinical practice in maternal and
child health settings and other community-based health care contexts.
Despite the known benefits of breastfeeding, high initiation rates in most
countries are followed by a rapid decline in exclusivity, especially among
those that are high income. For example, in the United States, following a
breastfeeding initiation rate of 81%, only 44% of women exclusively
breastfeed to 12-week postpartum (Centers for Disease Control & Pre-
vention, 2016). Similar trajectories are seen in Canada and other high-
income countries, with rates of exclusive breastfeeding ranging from
3% to 44% by 24 weeks (Statistics Canada, 2017). In many cases, discon-
tinuation of exclusive breastfeeding occurs early in the postpartum
period due to breastfeeding difficulties such as sore nipples, perceptions
of insufficient milk supply (Cooke, Sheehan, & Schmied, 2003; Hall, Mer-
cer, Teasley, et al., 2002; Mangrio, Persson, & Bramhagen, 2017; Rozga,
Kerver, & Olson, 2015), and maternal mental health problems (Dennis &
McQueen, 2009; Tavoulari et al., 2015), all of which are modifiable. Inter-
ventions that target breastfeeding self-efficacy may be beneficial in
addressing these issues. Breastfeeding self-efficacy describes a woman's
self-confidence in her breastfeeding ability based on: (1) her previous
breastfeeding experiences, (2) the encouragement she receives, (3)
whether she has seen breastfeeding successfully performed or not, and
(4) her physiological and psychological state (e.g, depression, anxious,
fatigues, in pain) (Dennis, 1999). Higher breastfeeding self-efficacy is
associated with higher rates of breastfeeding initiation and exclusivity
1999). The shortened 14-item

Breastfeeding Self-Efficacy Scale was developed to evaluate this con-

and longer duration (Dennis,

struct and has been translated to multiple languages, making them useful
for application in immigrant women (Dennis, 2003). Breastfeeding inter-
ventions should also consider maternal mental health given postpartum
depression is a risk factor for breastfeeding discontinuation (Dennis &

McQueen, 2007). Our findings suggest that universal interventions,
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regardless of immigrant status, are necessary to improve breastfeeding
exclusivity rates and continued duration up to 2 years or longer. How-
ever, in providing advice to new mothers, health care providers should
recognize the importance of social and cultural factors in potentially
influencing breastfeeding practices among immigrant women (Schmied

et al., 2012) and future research is warranted.

4.1 | Limitations

Our results should be interpreted in the context of several limitations.
First, 15 of the 29 studies were impacted by high risk of confounding.
Inadequate control for confounding factors may have influenced our
findings. Second, there was substantial heterogeneity across studies
in terms of their contexts, including different countries of origin,
different cultural backgrounds, different host countries and different
lengths of stay in the host country among immigrant women. Although
we used random effects models to account for this heterogeneity, it
impacts our ability to make definitive conclusions about the observed
associations. Publication bias may have affected our findings in that
small studies reporting a larger difference in breastfeeding rates
between immigrant and non-immigrant women were more likely to
be published than small studies that reported a smaller or no
difference. However, although pooled estimates attenuated slightly
after accounting for small study effects, results were robust in these
sensitivity analyses overall. Finally, according to the World Bank
classification of “high-income economies,” all of the host countries
included in our review were high-income countries. Our results may
therefore not be generalizable to women who immigrate to low- or
middle-income countries. Because breastfeeding cultures and
practices may differ across countries with different economies and
years of residency in the host country, and we were not able to con-
trol for such factors; future studies should examine how this impacts

breastfeeding patterns among immigrant women.

5 | CONCLUSION

In our meta-analysis, immigrant status was not significantly associated
with a meaningful difference in exclusive breastfeeding initiation or
duration. However, immigrant status conferred a small increase in
initiation of any (exclusive or partial) breastfeeding and was also
significantly associated with duration of any breastfeeding in the first
24-week postpartum. These findings underscore the importance of
providing universal interventions that target factors known to be asso-
ciated with breastfeeding exclusivity, including breastfeeding self-
efficacy and mental health, to all women regardless of their immigrant
status. Nevertheless, given that immigrants represent between one in
10 to one in four women in most high-income countries (Australian
Bureau of Statistics, 2016; Brown & Patten, 2014), such interventions
should be sensitive to the influence of the cultures to which women
are exposed and individual adaptation to the host country. Modifica-
tions of universal interventions may be needed to tailor care to the

needs of immigrant women.
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