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Abstract

Across Canada (CA) and Newfoundland and Labrador (NL), most women intend
to breastfeed; however in actuality rates of EBF tend to decrease drastically. The
significant decrease in EBF over time suggests further intervention is needed to provide

an environment that promotes breastfeeding.

Guided by the Lancet Framework “The components of an enabling environment
for breastfeeding—a conceptual model” this dissertation advances the evidence base on
the best practice interventions that can enable an environment that supports breastfeeding
mothers. The framework outlines three determinants (Structural, Setting, and Individual)
that are associated with evidence-based interventions that, if implemented, have a high
likelihood of increasing EBF rates. The primary focus of this thesis is to explore the best
practice interventions associated with one of three determinants: the Setting. Interventions

associated with Setting include those aimed at Health System, Policy and Community.

In the first study on the Health System, 1 evaluated the efficacy of Domperidone,
an off-label galactagogue prescribed to mothers by physicians with insufficient human
milk production (Chapter Two). In the second study, with a Policy focus, I conducted a
data linkage study to examine the differences in health service use (HSU) and associated
costs by infant feeding mode, in an infant’s first year of life (Chapter Three). Paired with
this study on HSU, my third study explored mothers' perceptions of the costs associated
with infant feeding, using a patient-oriented research approach (Chapter Four). In my
final study, I evaluate the effectiveness of virtual lactation support for breastfeeding

mothers in the Community (Chapter Five).



Creating an environment that protects, promotes, and supports breastfeeding
involves efforts from Structural, Setting, and Individual levels. The aim of this
dissertation is to investigate the best practice interventions that will allow parents to have
access to a seamless system of breastfeeding support services in the transition from
hospital to the home and community. Policy recommendations will support the additional
efforts and funding required for an increase in access to evidence-based breastfeeding

support.



Summary
The importance of exclusive breastfeeding (EBF) for the first six months and
continued breastfeeding for two years or more is widely accepted due to the plethora of
evidence supporting the importance of breastfeeding on child and maternal health (1).
Based on the strength of the evidence, specialized global health organizations endorse
these recommendations including the World Health Organization (WHO), the United

Nations Children’s Fund (UNICEF), Health Canada and the Canadian Pediatric Society.

Due to a number of reasons, only a very small percentage of women meet their
breastfeeding goals and thus many mothers and babies do not receive the well-evidenced
benefits of EBF. Across Canada (CA) and Newfoundland and Labrador (NL), the
majority of women intend to breastfeed, as illustrated by initiation rates of 90% and
71.9%, respectively. However, the rates of EBF decrease drastically, and at six months of
age only 32% (CA) and 13% (NL) of mothers are EBF (2). In addition to the health
benefits not realized due to the reduced duration of EBF, there are economic
consequences. Although limited research has been conducted in Canada on cost savings
related to breastfeeding, researchers in the United States have reported if EBF to 6
months increased from 21.9 to 90%, there would be annual cost savings of $3 billion in
total direct medical costs (e.g., cost of medicine, hospital overhead) with an additional
cost savings of $14.2 billion associated with a reduction in premature maternal and child

deaths (3).



The significant decrease in EBF over time suggests further intervention is needed
to provide an environment that promotes breastfeeding. In 2016, the Lancet published a
series on breastfeeding “Why invest, and what will it take to improve breastfeeding
practices?”” which described the types of interventions that if implemented, would likely
increase EBF rates. The authors described a framework that identifies three distinct
determinants of EBF. These determinants supported by a number of interventions which
will be further discussed in chapter one. In brief, the three determinants are Structural
(e.g., cultural norms, market content), Setting (e.g., health systems/services,
family/community, workplace/employment) and Individual (e.g., mother, or infant
attributes, mother-infant relationship) (1). Each determinant is associated with
evidence-based interventions that, if implemented, have a high likelihood of increasing
EBF rates. Examples of interventions include: social mobilization, policy, legislation,
financing, counseling, support and lactation management (1). To address the determinants
(i.e., Structural, Setting, and Individual), the authors recommend developing
comprehensive, multi-sectorial strategies that support institutions and communities to
implement the identified interventions in order to protect, promote and support

breastfeeding (1).

The primary focus of this thesis is to explore the best practice interventions
associated with one of three determinants: the Setting. Interventions associated with
Setting include those aimed at Health System, Policy and Community. In the first study
on the Health System, 1 evaluated the efficacy of Domperidone, an off-label galactagogue

prescribed to mothers by physicians with insufficient human milk production (Chapter



Two). In the second study, with a Policy focus, I conducted a data linkage study to
examine the differences in health service use (HSU) and associated costs by infant
feeding mode, in an infant’s first year of life (Chapter Three). Paired with this study on
HSU, my third study explored mothers' perceptions of the costs associated with infant
feeding, using a patient-oriented research approach (Chapter Four). In my final study, I
evaluate the effectiveness of virtual lactation support compared to standard care for

breastfeeding mothers in the Community (Chapter Five).
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Chapter 1: Introduction
1.1 Overview

This dissertation aims to explore best practice interventions that enable a
supportive breastfeeding environment within the Setting determinant of the Lancet
framework. It investigates a number of interventions that support breastfeeding mothers
i.e., the use of galactogogues in postpartum mothers, healthcare outcomes and costs
associated with infant feeding mode, mothers’ perspectives on the cost surrounding infant
feeding, and the use of virtual lactation care when supporting mothers postnatally.

This chapter outlines the background of my thesis research. It provides an
overview of (i) global infant feeding recommendations, (ii) health benefits of
breastfeeding (Infant and maternal), (ii1) economic benefits of breastfeeding, (iv) trends
of breastfeeding (globally, nationally and regionally), (v) reasons why EBF rates are low,
(vi) supporting breastfeeding, introducing the lancet framework, and (vii) Structural,
Setting, and Individual determinants of the Lancet framework. I then discuss the

knowledge gap and research questions. Lastly, I outline the structure of this thesis.

1.2 Infant Feeding

1.2.1 Global Recommendations
The WHO and UNICEF breastfeeding recommendations are recognized globally
and mirrored by Health Canada, the Canadian Paediatric Society, Dietitians of Canada

and the Breastfeeding Committee for Canada. The WHO and UNICEF recommend that:



“ .... children initiate breastfeeding within the first hour of birth and be exclusively
breastfed for the first 6 months of life — meaning no other foods or liquids are provided,
including water. Infants should be breastfed on demand — that is as often as the child
wants, day and night. No bottles, teats or pacifiers should be used. From the age of 6
months, children should begin eating safe and adequate complementary foods while

continuing to breastfeed for up to 2 years and beyond. ” (4)

1.2.2 Human milk as Optimal Nutrition

Human milk is endorsed by organizations as the optimal form of infant nutrition,
as it offers a unique matrix of compounds for optimal growth, health and development in
a newborn child (5). There is a large and ever-growing body of literature examining the
associations between infant feeding and health outcomes. Many studies have consistently
shown that breastfeeding reduces infant morbidity and mortality rates and decreases the
risk of chronic illnesses in childhood (6). The benefits of breastfeeding extend beyond

that of infants and protect against several chronic illnesses for mothers later in life (7,8).

Due to the ethical limitations of using the randomized controlled trial (RCT)
experiment to examine various infant feeding methods, the literature documented only
one RCT study, namely, the Promotion of Breastfeeding Intervention Trial (PROBIT) (9).
To bypass the ethical limitations of randomizing infant feeding groups, this RCT allowed
for the randomization of an experimental breastfeeding promotion intervention. Within
PROBIT, breastfeeding promotion was randomized across 31 hospitals in the Republic of
Belarus (9). By comparing the impact of breastfeeding promotion with standard care on

breastfeeding rates, the researchers demonstrated the health benefits of improved



breastfeeding rates. This was the first experimental study, a gold standard in
evidence-based research, that could examine infant feeding mode and health outcomes
(e.g., gastrointestinal tract infection, any respiratory tract infection). This study showed
clear causal evidence of the protective effect of breastfeeding. The findings from this trial
study are further supported by many observational studies, systematic reviews, and
meta-analyses, as outlined below. They contribute important pragmatic data that

consistently supports breastfeeding as the optimal form of infant nutrition and health.

1.2.3 Protective Effect of Breastfeeding

The guidelines provided by the World Health Organization (WHO), the United
Nations Children’s Fund (UNICEF) and Health Canada recommend mothers to
exclusively breastfeed their infants to 6 months of age, with continued breastfeeding for
up to 2 years of life (8). Breastfeeding is strongly recommended due to the documented
benefits of human milk for both mother and child. Human milk decreases the incidence of
mortality and morbidity related to infants’ infectious diseases such as gastroenteritis,
respiratory tract infections, acute otitis media, necrotizing enterocolitis, type 1 diabetes,
and sudden infant death syndrome (6-8,10). In addition to immunological mechanisms of
human milk, it includes a high concentration of oligosaccharides, peptides, and protective
factors that protect against infections and illness (5). In addition to the benefits to an
infant, some health benefits of breastfeeding have been identified for mothers. For
instance, they have reduced postpartum bleeding, may return to pre-pregnancy weight at a
faster rate, and are at a lower risk of developing breast and ovarian cancers (7,11,12).

Based on the research surrounding the health benefits of breastfeeding, the promotion and



protection of breastfeeding has the potential to improve short- and long-term health
outcomes in both mothers and infants. A table outlining a summary of evidence of the

protective effect of breastfeeding is available in Appendix 1.1 (6-8,10-15).

1.2.4 Economic impact of breastfeeding

Several studies have assessed the economic value of breastfeeding and its
association with lower rates of infant illness and healthcare service use (including the
number and duration of hospitalizations, emergency room and physician visits). Repeated
infection and hospitalizations in early life can lead to poor growth and development, and

a substantial economic burden on the population and healthcare system (16).

The Lancet conducted a review using the Lives Saved Tool (LST) to estimate the

impacts of increasing exclusive breastfeeding globally. The LST is a mathematical
modelling tool that examines a given exposures impact on mortality rates in low- and
middle-income countries. The research was conducted to examine the global impacts of
suboptimal breastfeeding. The Lancet series has modeled scenarios that demonstrate how
increasing EBF rates could lead to significant cost savings for individuals, healthcare
system, and society through direct savings, which is associated with a decline in health
care utilization from the reduction of illness; indirect savings, which emerges from the
decrease in expenditures and used resources; and benefits to society by reducing the time

missed at work by parents or caregivers (1,17)

Researchers examined the economic cost of lower cognition and childhood

morbidity (1). The effect of breastfeeding on IQ was used to estimate the global loss in



the gross national income (GNI), where the loss associated with the suboptimal
breastfeeding rates was estimated to be approximately $302 billion annually or 0.49% of
world GNI (1). To show the potential effects of reduced morbidity on healthcare costs,
they estimated the treatment costs of five common infectious diseases in childhood (otitis
media, diarrhea, necrotising enterocolitis, pneumonia, and bronchiolitis). A 10% increase
in exclusive breastfeeding up to 6 months or continued breastfeeding up to one or two
years would translate into reduced treatment costs of at least $312 million in the USA,
$7.8 million in the UK, $30 million in urban China, and $1.8 million in Brazil (2012
USS). Alternatively, if breastfeeding rates were to improve to 90% from the current
reported national databases for USA, China, and Brazil, and to 45% for the UK would
reduce treatment costs by at least $2.45 billion in the USA, $29.5 million in the UK,
$223.6 million in urban China, and $6.0 million in Brazil (2012 US$) (1). Within the
Lancet series, they found that if universally exclusive breastfeeding rates were 95% of
infants at one month and 90% at six months, as well as 90% of infants partially breastfed
between 6-23 months, up to 823,000 deaths in children under the age of five could be

prevented (17).

More recently, a 2019 breastfeeding tool was developed to examine further the
implications of suboptimal breastfeeding rates at a global level (18). The analysis results
showed that 595,379 annual childhood deaths (6 to 59 months) from diarrhea and
pneumonia and 974,956 annual cases of childhood obesity could be attributed to not
breastfeeding for the duration and exclusivity that the WHO and UNICEF recommend.

For women, breastfeeding is estimated to have the potential to prevent 98,243 annual



deaths from breast and ovarian cancers and type II diabetes. The authors outline how
these morbidities could translate into global health system treatment costs of US$1.1
billion annually. The economic losses of premature child and women’s mortality are
estimated to equal US$53.7 billion in future lost earnings each year. The largest
component of economic losses, however, is the cognitive losses, which are estimated to
equal US$285.4 billion annually. By adding up these costs, the total global economic

losses are estimated to be US$341.3 billion, or 0.70% of global GNI (18).

1.3 Trends of breastfeeding

1.3.1 Global trends
Based on the World Health Statistics, there are approximately 135 million babies

born annually (19). Of these, 41% are exclusively breastfed to six months of age, while
45% are provided any human milk through continued breastfeeding up to two years of life
(19). If exclusive breastfeeding rates were increased universally (from 37% in low and
middle income countries, to 95% exclusively breastfeeding to 6 months), research shows
the estimated global impacts would account for 823,000 preventable child deaths annually
(17). The World Health Organization 2025 Global Target Exclusive breastfeeding rate is
to have at least 50% of mothers exclusively breastfeeding to 6 months of age (20). The
WHO released a policy brief outlining how targeted breastfeeding duration rates and

exclusivity can be obtained.

1.3.2 National trends
In Canada, the breastfeeding initiation rate remains one of the highest among

developed countries (17). Though the average breastfeeding initiation rate is 90%,



exclusive breastfeeding rates remain low, with 32% of mothers EBF for six months. In
addition, there lies much heterogeneity in the initiation and exclusive breastfeeding rate
across the Canadian provinces and territories. For instance, the highest initiation rates
reported nationally are in British Columbia and Yukon, and the lowest rates are in

Newfoundland and Labrador (17).

1.3.4 Provincial trends

Among the Canadian provinces, Newfoundland and Labrador (NL) has the lowest
rates of breastfeeding initiation. Though higher than what is reported at a national level,
70.6% of mothers are said to initiate breastfeeding in hospital, while 20.6% exclusively
breastfeed to 6 months (2). Breastfeeding initiation rates within the province have been
continuously improving over the last 30 years (35.3 to 70.6%), however most women stop
breastfeeding prematurely (Perinatal Program Newfoundland and Labrador, August 15,
2021). Based on the initiation rates within our province, the intent and desire to breastfeed
are present; however, there is a stark drop in duration rates when examining exclusive

breastfeeding rates beyond the early stages of infancy.

1.3.5 Why are rates low?

When comparing the rates of initiation and duration of exclusive breastfeeding, it
is evident that many mothers do not breastfeed for their desired duration. There are many
reasons why breastfeeding rates are low. The decisions and behaviours surrounding infant
feeding are complex and influenced by several factors. This includes structural factors
(e.g., cultural norms, societal pressures), setting factors (e.g., access to prenatal education,

experiences while in hospital, lack of support or access to health professionals, maternity



leave policies) and individual characteristics (e.g., mothers’ attributes, mother infant
relationship) (1). The reasons reported by mothers for discontinuing breastfeeding include
issues with lactation, latching and perceived milk supply (21), concerns regarding infant
nutrition and weight gain, lack of confidence in their abilities to adequately nourish their
infant (21), societal and cultural norms and lack of family support (22), and unsupportive
work policies or hospital practices (22,23). There is a large and growing body of research
on which interventions to improve breastfeeding rates, both for improving initiation and
duration of breastfeeding. Successful breastfeeding practices involve support at many
levels including policy, social attitudes, values, employment conditions, and health care

services that support women in breastfeeding (1).

1.4 Lancet Framework

In 2016, the Lancet published a series titled “Why invest, and what will it take to
improve breastfeeding practices?”’(1). In this series of articles, the authors summarized
evidence surrounding the protective effect of breastfeeding, the economic benefits found
globally, and created a framework that outlines the types and levels of interventions
needed to improve breastfeeding practices. The Lancet framework includes several levels

of determinants, and associated interventions that increase EBF.

The Lancet framework examines the best practice interventions that, if
implemented, would enable a supportive environment to increase rates of breastfeeding
(1). It outlines three levels of Determinants that impact breastfeeding: (i) Structural, (i1)

Setting and (iii) Individual (Figure 1.1). Numerous interventions have been identified for



these three levels for enhancing the initiation and continuation of breastfeeding. They
touch on mass media interventions, legislation and policy, and individual-level

intervention through support and healthcare services. Each level is outlined and further

discussed below.
Determinants Interventions
Structural Sociocultural and market context - Sacial mobilisation and
mass media
+
Settings Healdth systems Family al'.ld Wc:rlcl:ulace and < Legislation, policy, financing,
LI S hoLes community § empioyment monitoring, and enforcement
+
Counselling, support, and
Individual Mother and Mother-infant i 9. SUpPp
. . . . 1l lactation management
infant attributes relationship
Early Exclusive Continued
initiation breastfeeding breastfeeding

Figure 1.1 The components of an enabling environment for breastfeeding.

Reprinted from Publication The Lancet (British Edition), Vol 387 (10017), Rollins,
Bhandari, N., Hajeebhoy, N., Horton, S., Lutter, C. K., Martines, J. C., Piwoz, E. G.,
Richter, L. M., & Victora, C. G. (2016). Why invest, and what it will take to improve
breastfeeding practices? The Lancet., Page 492, Copyright (2022), with permission from
Elsevier

1.4.1 Structural Determinants
The Structural determinants refer to “social factors that affect the whole
population” (1). This broadly encompasses social norms or trends, defined as “ Common

standards within a social group regarding socially acceptable or appropriate behaviour



in particular social situations, the breach of which has social consequences” (24), which
would include any beliefs about what a mother does within society, and may be
unsupportive or actively undermine breastfeeding. Consequently, it is essential to foster
positive societal attitudes towards breastfeeding. It is important to ensure breastfeeding
promotion and educational materials are easily accessible to increase the capacity for
education to all members of society. This could alter attitudes towards breastfeeding from
an early age continuing into adulthood to foster breastfeeding knowledge and
empowerment in our communities. This would also include providing accessible
“baby-friendly spaces” including family-friendly public spaces (i.e., comfortable and

precise areas devoted to breastfeeding and child care needs) (25).

Media advertisements and product availability of infant formula also influence the
Structural determinant, both of which fall highly on the WHO code for the marketing of
breastmilk substitutes. Globally, formula companies market aggressively to potential
mothers, sending coupons or free samples to their homes or advertising within clinics or
hospitals (26). The Lancet outlines how the information within the media and society is
not uniformly interpreted, as pregnant mothers or women with young children are
affected in more direct and personalized ways. The WHO International Code of
Marketing of Breastmilk Substitutes is an intervention at the structural level which can
impact legislation and policy if enforced to protect expecting mothers. The WHO code
aims to protect mothers and babies of any feeding mode, to prevent the aggressive
marketing practice of formula companies that often impact or prevent mothers from

meeting their breastfeeding goals (27). At a Structural level, many legislations and
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policies can help to enhance the environment that supports breastfeeding mothers (i.e.,
enforcing the WHO code, or mandating breastfeeding-friendly policies and spaces in the

workplace).

1.4.2 Setting Determinants

The barriers outlined within this level can be policies and practices not supporting
breastfeeding within institutions where women live and work, such as hospitals,
worksites, or communities. Negative impacts of the Setting determinants can be related to
a mother’s hospital stay, where it may lack lactation support due to untrained staff,
removing the baby from the mother after birth due to routine practices instead of
increasing bonding time or skin to skin, lack of support after birth trauma, or the
distribution of formula within hospital Settings (28). Many of these steps fall under the
WHO Baby-Friendly Hospital Initiative (BFHI), which was launched in 1991 to ensure
that all hospitals support breastfeeding. UNICEF and WHO issued a ten-step tool, the
BFHLI, to guide practices within healthcare facilities that provide maternity and newborn
services. The ten steps outline critical management procedures and key clinical practices
that must be obtained to hold the BFHI status within a healthcare facility and are outlined
in Table 1.1 (29). These evidence-based procedures and practices have been found to

significantly improve breastfeeding rates (29).

Table 1.1 Outlines the WHO ten steps to successful breastfeeding.

Critical management procedures:
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la | Comply fully with the International Code of Marketing of Breast-milk Substitutes and
relevant World Health Assembly resolutions.

1 | Have a written infant feeding policy that is routinely communicated to staff and

b | parents.

lc | Establish ongoing monitoring and data-management systems.

2 | Ensure that staff have sufficient knowledge, competence and skills to support

breastfeeding.

Key clinical practices:

3 | Discuss the importance and management of breastfeeding with pregnant women and
their families.

4 | Facilitate immediate and uninterrupted skin-to-skin contact and support mothers to
initiate breastfeeding as soon as possible after birth.

5 | Support mothers to initiate and maintain breastfeeding and manage common
difficulties.

6 | Do not provide breastfed newborns any food or fluids other than breast milk, unless
medically indicated.

7 | Enable mothers and their infants to remain together and to practise rooming-in 24
hours a day.

8 | Support mothers to recognize and respond to their infants’ cues for feeding.

9 | Counsel mothers on the use and risks of feeding bottles, teats and pacifiers.

1 | Coordinate discharge so that parents and their infants have timely access to ongoing

0 | support and care.

designation of the BFHI significantly improves breastfeeding rates, measured by rates of

A systematic review of 58 studies showed substantial evidence that meeting the

initiation, duration, and exclusive breastfeeding (30). Mothers can also experience

barriers at work. Mothers report that return to work often impacts their goals relating to
the duration of breastfeeding. Through policy, employers are asked to make reasonable

accommodations for nursing mothers, providing them time (though not necessarily paid)

and a private space (not well defined) to pump at work (31). Despite this progress,
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women still have an uphill battle when considering pumping at work, facing limitations
based on their career path, inability to schedule breaks, or not wanting to have
uncomfortable conversations with bosses or co-workers (32). Research shows that infants
who are breastfed are less likely to encounter acute or chronic illnesses and that
breastfeeding provides protection against illnesses like the common cold and flu (6).
Therefore, mothers who provide human milk to their babies are less likely to miss work to
care for their sick children (due to decreased likelihood of illness and infection); however,
there is a lack of social acceptability of breastfeeding or pumping breaks while working.
For those that do plan on pumping when returning to work, there are also the economic
barriers of accessing quality breast pumps and storage. Lastly, family and community
support, or lack thereof can provide barriers or opportunities to breastfeeding. Similarly,
to address the social norms above, the beliefs or practices of a mother’s support, whether
familial or within their community, may be unsupportive or undermine breastfeeding.
Actively promoting, supporting, and protecting breastfeeding within society is critical to
mothers breastfeeding journey. Demonstrating to policymakers the importance of hospital
initiatives, safe workplaces, and enhancing the education and support within our

communities is critical.

1.4.3 Individual Determinants

Lastly, the Lancet outlines the individual level and the attributes of women and
their babies that influence their breastfeeding practices. Mothers’ attributes that affect
their likelihood of breastfeeding include factors like age, weight, education, income,

marital status, maternal expectations or confidence (1). Studies show that women above
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30 years old are significantly more likely to initiate and continue breastfeeding than
younger women (less than 20 years old or 20-29) (33). Research also shows that
high-educated women, women in the high-income class, and women who live with a
partner are more likely to breastfeed (34). There are also differences in initiation rates
across race and ethnicity subgroups. The Centers for Disease Control and Prevention
released initiation statistics that show approximately 83% of Asian, Hispanic,
Hawaiian-Pacific Islander, and Caucasian women initiate breastfeeding, compared to 71%
of American Indian/Alaska Native and 66% of black women (34). Social determinants of
health impact breastfeeding as well, as the inequalities associated with inaccessibility of
supports related to breastfeeding (34). Additional attributes at the individual level would
be related to a mother's ability to produce and express human milk (1,17). Difficulty with
human milk production can be impacted by several factors, including preterm delivery,
maternal-infant separation, cesarean section delivery, and other maternal factors and
illnesses (35). Several interventions are used to increase human milk volume: the use of a
breast pump 7-8 times a day, skin-to-skin contact, lactation counseling, and hand
expression (36). These are effective tools, but some women with insufficient milk
production will not respond to these methods and may need to further seek out methods to

induce lactation.

In addition to the mothers' attributes, there are also the baby's attributes, such as
sex, wellbeing, and temperament (1). The mothers' ability to satisfy and ensure the baby
is content plays a prominent role in breastfeeding practices (1). The Lancet series outlines

how it is an internalization of the influences and experiences within the structural and
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Setting levels that further impact this relationship and mothers’ feelings surrounding
infant feeding, highlighting how ones expectations may also impact this relationship and

the practicalities breastfeeding practices (1).

1.4.4 Aligning with the Lancet Framework

The primary focus of the thesis is to explore the best practice interventions that
enable a supportive breastfeeding environment at the Setting level: Health System, Policy
and Community. For the purpose of this thesis, I outline where the chapters of my thesis
fit in the Lancet framework (Figure 1.2). I describe the importance of policy, health
system and community support within the Setting Determinant and how these

interventions protect, promote and support breastfeeding.

Setting Determinant

Health System

N Interventions
Services
(1) Health System Intervention
] Chapter Two: Domperidone SEMA
Community
+ (2) Health Services + Policy Intervention
Family Chapter Three: HSU Study
Chapter Four: Patient Engagement
Workplace (3) Community Intervention
+ Chapter Five: Virmal Care SEMA
Employment

Figure 1.2 Aligning with the Lancet Framework.
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1.5.1 Knowledge gap in Chapter Two: Human Milk Expression After Domperidone
Treatment in Postpartum Women: A Systematic Review and Meta-Analysis of
Randomized Controlled Trials

Several interventions are used to increase human milk volume: the use of a breast
pump 7-8 times a day, skin to skin contact, lactation counseling, and hand expression
(36). These are effective tools, but some women with insufficient milk production will not
respond to these methods and may need additional methods to induce lactation. Recently
there has been an increased use of medications used to induce or augment lactation in
breastfeeding women called pharmacological galactagogues (37). This form of
intervention is often sought out once the use of traditional non-pharmacological
galactagogues has failed.

Domperidone is an anti-dopaminergic drug created to prevent nausea and
vomiting but found to augment human milk production (38,39). It is believed to increase
a mother’s human milk production by increasing the hormone levels of prolactin in the
body, and due to its inability to penetrate the blood-brain barrier results in few side
effects (40,41). However, in 2004, the United States Food and Drug Administration
(FDA) issued an advisory warning and block of Domperidone, citing concerns over
reported cardiac arrhythmias from intravenous injections of Domperidone in cancer
patients receiving chemotherapy (42,43). While Domperidone is not available for any
indication in the United States due to arrhythmia concerns, it is approved in Canada and
some other countries as a gastrokinetic medication, and it is widely used in practice as an
off-label galactagogue (44). Currently the Academy of Breastfeeding Medicine, a credible

organization that provides guidance and education regarding breastfeeding, does not
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recommend any specific pharmacologic galactagogues citing insufficient evidence due to
side-effects (45).

Previous systematic reviews and meta-analyses (SRMA) have been published on
the effectiveness of Domperidone as a galactagogue, but these reviews do not include the
latest research, and had small combined sample sizes which decreased the confidence in
their meta-analyses (46,47). However, they have shown that there are minimal side effects
from Domperidone as a galactagogue (46,47). More recent published randomized
controlled trials (RCTs) have provided an opportunity to reevaluate this evidence, as well
as an opportunity to analyze the sustained effects of Domperidone when used for greater
than a week (41,48). This systematic review adds to the growing body of literature
supporting the effectiveness of the use of Domperidone as a galactagogue for

breastfeeding mothers.

1.5.2 Knowledge gap in Chapter Three: Infant Feeding Mode Predicts the Costs of
Healthcare Services in One Region of Canada: A Data Linkage Study

Globally, studies have been conducted looking at the economic impact of
suboptimal breastfeeding. Lower rates of breastfeeding initiation and exclusive
breastfeeding duration have been linked to increases in annual childhood deaths related to
diarrhea and pneumonia, cases of childhood obesity, and deaths related to maternal breast
and ovarian cancers. The global analysis found that the morbidity and mortality rates lead
to annual treatment costs of US$1.1 billion globally (18). There has been a lack of
Canadian data examining the relationship between infant feeding mode and healthcare

service use and costs in the literature. Studies have noted a lack of open access data
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within Canada, as well as the lack of individual-level data studies within a Canadian
context. At this time, we do not have sufficient valid or reliable data on measures of

infant feeding in relation to healthcare use on a national level for these analyses.

In Canada, little is known about the economic impact of increasing breastfeeding
rates, as few studies have examined the impact of infant feeding mode (IFM) on
healthcare service use (HSU) (49-51). Two studies concluded that breastfeeding was
strongly protective against hospital admission due to severe infections; however, both
studies were small and focused on Indigenous populations (49,51), and neither study
conducted a cost analysis related to hospital admissions, emergency room (ER) visits or
physician consultations. Further studies are required to investigate total HSU costs in a
Canadian context to better understand where an investment in interventions is needed to

reduce the healthcare service use and unsustainable expenditures.

To examine this relationship, I conducted individual-level data analyses to
ascertain health service use and the direct cost of infant feeding. While population-based
data are valuable, it is also important and useful to quantify the association of infant
feeding and healthcare resource cost at the individual patient level. Linking data at this
level allows for exploring this relationship while controlling for known confounders (such
as socioeconomic status, maternal age, education, etc.). In the current thesis, an analysis
of individual-level data, allowing for the adjustment for many potential confounders, was
conducted, instead of the more commonly used prevalence-based approach used globally.
Linking individual-level data to physician and hospital databases enabled us to examine

objective utilization to identify whether infant feeding mode is an independent predictor
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of either health services use or direct healthcare costs. The ability to access health survey
data representative of the provincial population and to link information to objective health
services utilization data allows for the control of potential confounders and may provide a
better understanding and a more reliable estimate of the healthcare utilization and its

associated cost by infants during their first year of life.

1.5.3 Knowledge gap in Chapter Four: The use of patient engagement to gather
perceptions on the cost of infant feeding

An area of research that would provide invaluable insight to its research outcomes
using POR would be in cost analyses, specifically those examining the costs associated
with breast and formula feeding. Over the last number of decades researchers have
examined the value of breastfeeding and its association with lower rates of infant illness,
and subsequently healthcare service use, including number and duration of hospital
admissions, emergency room and physician visits (6,13). Studies have found that the
protective effect of breastfeeding on a number of acute infections in infancy, and chronic
illnesses in childhood, and that low breastfeeding rates increase the costs to the healthcare
system (52,53). Researchers have also examined the indirect costs associated with infant
feeding. These include costs that are incurred by patients or families because of their
infections or illness (54). Taking all costs into consideration, researchers in the US have
examined the economic impact on the healthcare system, society and the costs related to
premature death, showing how suboptimal breastfeeding rates cost the US economy 14$
billion annually (3). By demonstrating the economic benefits of increasing breastfeeding
rates, policymakers can make informed decisions around the development of policies and

programs to invest in breastfeeding support.
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While cost analyses have examined a wide scope of outcomes associated with the
costs of infant feeding, there is still a gap when considering the cost of infant feeding to
mothers and families. Largely, the opportunity costs associated with a mothers’ time and
caregiving, especially that spent breastfeeding (55). With a gap in costs related to
mothers, I sought to engage mothers using the principles of patient-oriented research, to
obtain their perceptions of the associated costs of infant feeding. By engaging with those
with lived experience, I sought to understand their perspectives on additional costs and

outcomes that could be considered in future cost analyses.

The overarching goal of POR and the development of patient engagement is to
ensure research is relevant, valuable and a priority to those it impacts directly. In this
paper we provide an example of using POR, specifically patient engagement methods to
explore costs of infant feeding from mothers’ perspectives. Using the guiding principles
of POR and patient engagement, our aim was to engage with mothers, to gather their
perceptions on the costs of infant feeding. By identifying and prioritizing costing
outcomes of importance to mothers, our study hopes to guide future research around the

costs of infant feeding, from a mothers’ perspective.
1.5.4 Knowledge gap of Chapter Five: The effectiveness of virtual lactation care, a
systematic review and meta-analysis

To enable mothers to establish and sustain their desired breastfeeding initiation
and duration, the WHO and UNICEF recommend that pregnant women and their families
be counselled about the benefits and management of breastfeeding, as well as offered
antenatal breastfeeding education. These channels should be tailored to mothers’

individual needs and consider their social and cultural context. The rising popularity of
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technology has allowed for a shift from traditional care to technology-based modes of
care (56). This may include any form of information communication technologies (ICTs),
such as e-health, m-health, telehealth, transforming available care from lactation support.
The use of these technologies is even more significant at the current time, given the health
risks and restrictions due to the Covid-19 pandemic. E-health support, such as internet
and web-based interventions, is a potential way to increase the length of EBF (56). These
technologies can also enhance patients’ access to supporting resources during
breastfeeding, especially between visits. It may allow for “more widespread
dissemination of evidence-based care to a broader audience in a wide array of settings
and models of care than is currently possible with traditional models alone (57)” . Pate
conducted a systematic review and meta-analysis (SRMA) of breastfeeding intervention
delivery methods and found that internet-based interventions were significantly effective.
“The pooled results indicated that studies using e-based interventions had a moderate
effect on breastfeeding (odds ratio (OR) 2.2 [1.9-2.7], d = 0.5”. These findings suggest
internet-based interventions may be an effective and efficient alternative to in-person
interventions to support breastfeeding. To our knowledge, there are no systematic reviews
(SR) exploring randomized control trials (RCT) of lactation support using various ICTs.
Existing SRs exploring ICT and breastfeeding support included non-randomized trials
and interventions in education and promotion technologies in the prenatal period, while
our review will focus exclusively on lactation support postpartum (58,59). Existing
reviews also only include studies published until Nov 2018, and the investigators of
existing SRs in this area have not conducted a meta-analysis (MA) due to differences in

study methodologies (i.e., study designs), breastfeeding outcomes (i.e., initiation, any
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breastfeeding, EBF), intervention types (i.e., prenatal/postnatal) and intended users (i.e.,
mothers, partners, clinicians) (58,59). Given the increasing importance of and reliance on
technologies in healthcare, it is crucial to update the existing literature on lactation
support offered through virtual care. The aims of this study were twofold, namely, (1) to
critically review and (2) to analyze the effectiveness of virtual lactation support for

postpartum mothers’ exclusive breastfeeding for up to 6 months.

1.5.5 Research questions

There are several areas in which this research adds to the current state of
knowledge. The primary focus of the thesis is to explore the best practice interventions
that enable a supportive breastfeeding environment at the Setting level: Health System,
Policy and Community.

A combination of quantitative and patient-oriented research methods were used to answer
the following research questions:

(1) What is the efficacy of Domperidone as a galactagogue compared to placebo when
given to mothers with insufficient human milk production?

(i) What are the differences in healthcare service use and its associated costs by infant
feeding mode (exclusive breastfeeding, mixed feeding and formula feeding) in an infant’s
first year of life?

(ii1)) What are mothers’ perceptions of the costs associated with infant feeding?

(iv) What is the effectiveness of virtual lactation support compared to standard care for

postpartum mothers?
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This research adds to a growing body of literature examining interventions that
support breastfeeding mothers. Within the Setting determinant of the Lancet framework, I
want to further explore interventions that have the ability to support mothers and increase
rates of exclusive breastfeeding. The outcomes of this thesis are expected to provide
evidence towards the best practice interventions that support breastfeeding by (i)
exploring the efficacy of galactagogues for increasing human milk production during the
postpartum period, (ii) demonstrating the healthcare costs and outcomes associated with
breastfeeding and formula feeding (iii) highlighting the costs and outcomes associated
with infant feeding as identified by mothers and (iv) providing evidence towards the

effectiveness of virtual lactation support for postpartum mothers.

1.6 Thesis organization

This thesis is organized in a manuscript format, which includes four published
articles as chapters 2-5. The chapters in this manuscript-based thesis are “stand-alone”, in
that they were prepared for separate publications. However, all components have been
integrated into a logical progression from chapter to chapter, presenting the publications
in a unified and cohesive way. Due to this dissertation style, there is some unavoidable
repetition within the introduction and methods sections. Every attempt was made to vary
the language to tailor the information to the specific content of each chapter
Table 1.2 shows the published papers completed during the research and outlines the

objectives of each chapter.
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Papers as chapters

Objectives

Chapter 2: Human Milk Expression
After Domperidone Treatment in
Postpartum Women: A Systematic
Review and Meta-Analysis of
Randomized Controlled Trials

The aim was to update the existing
literature on the efficacy of
Domperidone as a galactagogue
compared to placebo when given to
mothers with insufficient human milk
production.

Chapter 3: Infant Feeding Mode
Predicts the Costs of Healthcare
Services in One Region of Canada: A
Data Linkage Study

The aim of this study is to evaluate
differences in HSU and associated
costs by IFM, in an infant’s first year
of life in one region of Newfoundland
and Labrador, Canada.

Chapter 4: The use of patient
engagement to gather perceptions on
the cost of infant feeding

The objectives of our PE sessions were
to identify outcomes to be included in
a future cost analysis from a mother’s
perspective

Chapter 5: The effectiveness of virtual
lactation care, a systematic review and
meta-analysis

The objective of our SRMA was to
evaluate the effectiveness of virtual
lactation support compared to standard
care for breastfeeding mothers
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Chapter 2: Human Milk Expression After Domperidone
Treatment in Postpartum Women: A Systematic Review and
Meta-Analysis of Randomized Controlled Trials

Preface

A version of this chapter has been published in the Journal of Human Lactation. The
SAGE reuse policy allows for the final published PDF to be shared in an author’s
dissertation or thesis
(https://us.sagepub.com/en-us/nam/journal-author-archiving-policies-and-re-use). Taylor
A, Logan G, Twells L, Newhook LA. Human Milk Expression After Domperidone
Treatment in Postpartum Women: A Systematic Review and Meta-Analysis of
Randomized Controlled Trials. Journal of Human Lactation. 2019;35(3):501-509.

doi:10.1177/0890334418812069 As the primary author, along with Gabriela Logan, I

contributed to the acquisition, analysis and interpretation of the data, drafted the
manuscript, and critically revised the manuscript for final submission. Dr. Laurie Twells
and Dr. Leigh Anne Newhook contributed to the conception of the study design, critically

revised the final manuscript and gave final approval for submission.

Abstract

Background: Insufficient milk production is among the most cited reasons by mothers
for discontinuing breastfeeding. Medications that can increase milk production, such as

Domperidone, an oft-label galactagogue, are often prescribed. Domperidone is
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controversial as it is not approved for any purpose in the United States and is approved
only for gastrokinetic

purposes in Canada and other countries.

Research Aim: The aim was to update the existing literature on the efficacy of
Domperidone as a galactagogue compared to placebo when given to mothers with
insufficient human milk production. The primary outcome is the change in expressed
human milk volume per day from baseline.

Methods: The authors independently searched the literature from inception to May 2018.
The search included any randomized controlled trials examining the efficacy of
Domperidone increasing mothers’ expressed human milk, measured via a human milk
pump. Both authors independently assessed quality and risk of bias and extracted relevant
data. Meta-analysis on expressed human milk volume per day was performed.

Results: Seven studies met the inclusion criteria for review; two were excluded from the
meta-analysis due to quality grading and insufficient reporting of the outcome of interest.
Five studies (N = 239) were combined in the meta-analysis. The effect size showed an
increase in the mean difference of expressed human milk volume in mothers given
Domperidone, 93.97 mL per day (95% CI [71.12, 116.83 mL]; random effect, T2 0.00, 12
0%).

Conclusion: This meta-analysis reports a significant improvement in expressed human
milk volume per day with the use of Domperidone in mothers experiencing insufficient
human milk production.

Keywords

breastfeeding, galactogogues, human milk expression, lactation, milk ejection
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2.1 Introduction

Breastfeeding provides health benefits to infants that have been studied for
decades (17). After giving birth there are many factors that affect a mother’s decision to
breastfeed, one of which can be caused by difficulties with milk supply (1,17). Difficulty
with human milk production can be impacted by preterm delivery, maternal-infant
separation, caesarean section delivery, and other maternal factors and illnesses (35). There
are several interventions used to increase human milk volume that include: the use of a
breast pump 7-8 times a day, skin to skin contact, lactation counseling, and hand
expression (36). These are effective tools, but some women with insufficient milk
production will not respond to these methods and may need to further seek out methods to
induce lactation. Recently there has been an increased use of medications used to induce
or augment lactation in breastfeeding women called pharmacological galactagogues (37).
This form of intervention is often sought out once the use of traditional
non-pharmacological galactagogues have failed.

Domperidone is an anti-dopaminergic drug created to prevent nausea and
vomiting but found to augment human milk production (38,39). It is believed to increase
a mother’s human milk production by increasing the hormone levels of prolactin in the
body, and due to its inability to penetrate the blood-brain barrier results in few side
effects (40,41). However, in 2004, the United States Food and Drug Administration
(FDA) issued an advisory warning and block of Domperidone, citing concerns over

reported cardiac arrhythmias from intravenous injections of Domperidone in cancer
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patients receiving chemotherapy (42,43). While Domperidone is not available for any
indication in the United States due to arrhythmia concerns, it is approved in Canada and
some other countries as a gastrokinetic medication, and it is widely used in practice as an
off-label galactagogue (44). Currently the Academy of Breastfeeding Medicine, a credible
organization that provides guidance and education regarding breastfeeding, currently does
not recommend any specific pharmacologic galactagogues citing insufficient evidence
due to side-effects in the galactagogues available (45).

Previous systematic reviews and meta-analyses (SRMA) have been published on
the effectiveness of Domperidone as a galactagogue, but these reviews do not include the
latest research, and had small combined sample sizes which decreased the confidence in
their meta-analyses (46,47). However, they have shown that there are minimal side effects
from Domperidone as a galactagogue (46,47). Recent published randomized controlled
trials (RCTs) have provided an opportunity to reevaluate this evidence, as well as an
opportunity to analyze the sustained effects of Domperidone when used for greater than a

week (41,48).

2.2 Objectives

The main objective of the current study is: assess the effectiveness of
Domperidone as a galactagogue in a SRMA in women with infants born either pre- or full
term experiencing insufficient human milk production and to determine its impact on
expressed human milk volume (EBMV). The secondary objective is to examine whether

there are differences in EBMV based on the length of time using Domperidone.
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2.3 Methods
This study was conducted using the guidelines of the Preferred Reporting Items

for Systematic Review and Meta-Analysis Checklist (PRISMA 2009;

www.prisma-statement.org) (Appendix 2.1).

2.3.1 Search Strategy
Eligibility criteria for studies included RCT study designs that examined the effect

of Domperidone on human milk volume in postpartum women. For inclusion in the
review, a placebo comparison group had to be available. The primary outcome was
EBMYV measured directly using a human milk pump, and studies that indirectly collected
the EBMV were excluded.

The initial search strategy was designed with the assistance of a medical librarian. The
authors independently performed a literature search of the following databases: PubMed,
Embase and CINAHL. Keywords included breast feeding, milk expression, milk ejection,
lactation, Domperidone and galactagogue. The expanded search string used for each
electronic database can be found in Appendix 2.2. All databases were searched from
inception until May 29, 2018.

Reference lists of relevant studies and systematic reviews were reviewed for any further
study that the search strategy did not retrieve. Email alerts on the three main databases
were also created to allow the finding of any new study published while this SRMA was
conducted, and ClinicalTrials.gov was searched for any additional articles. These search

methods were exhaustive and only three additional articles were found in this manner.
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2.3.2 Study Selection

Results from the search strategy were combined and duplicates were removed
using Endnote (version X 7.5, 2016). Titles and abstracts were screened once duplicates
were removed. Title and abstract screening was done independently by two reviewers
with consensus (AT, GL). The exclusion criteria were outlined as follows: nonclinical
studies, reviews, study protocols, interventions not involving Domperidone, non-placebo
comparators, outcomes not involving human milk volume, indirect measures of EBMYV,
and study duplicates that were missed in initial identification.

The screened selections were compared to examine agreement between the two
reviewers (AT, GL) regarding study eligibility for full text review, and the reason for
excluding ineligible studies. The two reviewers independently performed this full text
screening, in which the inclusion criterion was rigidly applied. The reviewers compared
studies that were included or excluded at this stage, where inter-rater agreement was

100%.

2.3.3 Data collection process & Data items

Each reviewer independently extracted relevant study data including author's
name, year of publication, country of conducted study, study population, sample size,
study design details (e.g. blinding level, single center vs multicenter), Domperidone and
placebo dosage, duration of intervention, primary outcome, and any adverse events (Table
2.1). A data abstraction form was created for the SRMA, where both authors
independently collected the pre-and post-volume data to calculate the mean difference
and standard deviation for each arm of the studies. Mean difference (MD) and standard

deviation (SD) was calculated, comparing the difference between baseline and final
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measurements of the EBMV. Authors were contacted and asked for raw data, when study

results were published in a way that limited the use in the SRMA.

2.3.4 Risk of Bias & Quality Assessment
Two independent reviewers (AT, GL) assessed the quality of the included RCT’s

by applying US Preventive Services Task Force (USPSTF) Quality Rating Criteria for
RCTs (60). Studies that met the inclusion criteria were graded on: the quality of
information provided for blinding, randomization, confounder consideration, comparable
groups, reliable outcome measures, intervention definition, appropriate outcome
reporting, stratification of analysis to control for confounders, and the treatment of
missing variables. These quality components in the studies were graded as good, fair, low,
or unclear and an overall study quality grade was given with a corresponding risk of bias
from the Cochrane Risk of Bias Tool (61). Publication bias was visually assessed using a

funnel plot once the MA was completed.

2.3.5 Synthesis of results

Across all studies the mean difference from pre- and post-intervention EBMV was
calculated and analyzed. Methodology of calculations can be found in Appendix 2.3. Due
to the outcome measures calculated across trials the analysis used continuous data.
Meta-analysis of the EBMV MD was completed using Review Manager Software,
RevMan 5.3 (62). The researchers used a random effects model for the meta-analysis for
combining data, as although methods were judged to be similar, they were not similar
enough to use a fixed-effects model. The differences across populations were due to

studies being conducted in different countries, including mothers with different methods
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of delivery who had given birth to either preterm or full-term infants, or mothers
receiving different doses of Domperidone for different lengths of time. The
random-effects model produced an overall summary statistic, and the results are presented
as the MD in EBMV with its 95% Confidence Interval and SD, and the estimates of Tau

and Heterogeneity.

2.3.6 Subgroup Analysis

A priori, the authors discussed the subgroup analyses that should be performed
across the studies. The researchers planned to complete a subgroup analyses based on
length of duration of receiving the intervention ( < 7 days, and > 7 days) and the term of

the infants (premature vs full-term).

2.4 Results

2.4.1 Study Selection & Study Characteristics

The PRISMA flow diagram outlining the identification, screening, and inclusion
criteria is outlined in Figure 2.1. The search strategy identified eight studies that were
good candidates for inclusion. One of these studies was found by another SRMA, but the
individual RCT was not accessible through our universities database and therefore was
not available for evaluation. Seven studies were included in the qualitative review. The

studies are summarized in Table 2.1.

32



m PRISMA 2009 Flow Diagram- Domperidone as a Galactagogue
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Figure 2.1 PRISMA Flow Diagram of Search Strategy and Inclusion/Exclusion Criteria

of RCTs Investigating Domperidone as a Galactagogue

33



Table 2.1 Study characteristics of included studies for review

Study & Design Participants, | Full Term Domperidone | Primary Outcome | Results for Expressed Breast | Reported
& Funding Intervention | or preterm | , Dosage/ technique milk Side Effects
Information / Duration
placebo (n)

De Silva et al. (2001) 6/8 Preterm or Domperidone | Mean milk Domperidone: 130.4mL on None

Vaginal dosage: production (mL/d) day 2
Double blind, RCT (n=14) 10 mg, 3x day | during 24 hours To 183.5mL on day 7 (44.5%

29.1 weeks expressed increase)
Canada Gestation 7 day duration Placebo: 54.7mL on day 2 to

Measured via breast | 66.1mL on day 7 (16.6%
Funded by the milk pump increase)
Research and
Education Foundation
of the Canadian
Society of Hospital
Pharmacists
Campbell-Yeo et al. 22/24 Premature, Domperidone | Mean milk Breast milk volume at day 14: | None
(2010) c-section, or | dosage: production (mL/d) | Domperidone = 380mL
(n=46) vaginal 10 mg, 3x day | during 24 hours Placebo = 250mL

Blinded, RCT expressed

<31 weeks | Domperidone
Canada Gestation (n=19) Measured via breast

Placebo milk pump

Funded by the (n=19)
Canadian Nurses 14 day
Foundation Nursing duration

Care Partnership
Program, IWK Health
Centre, and Dalhousie
University Nursing
Research Fund
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Study & Design Participants, | Full Term Domperidone | Primary Outcome | Results for Expressed Breast | Reported
& Funding Intervention | or preterm | , Dosage/ technique milk Side Effects
Information / Duration
placebo (n)
Jantarasaengaram et al. | 22/23 Full term, Domperidone | Mean milk Domperidone: 3.9 +/- 4.6 mL | Dry mouth
(2012) C-section dosage: production (mL/d) onday 1to 191.3 +/- 139.1 mL | (31.8%)
(n=45) 10 mg, 4x day | from pumping both | on day 4
Double Blind RCT (Single-ton) breasts for 15 Placebo: 3.4 +/- 9.3 mL on day
Thailand 4 day duration | minutes, 2 hours 1t091.4 +/- 60.3 mL on day 4
after breastfeeding,

Funded by Rajavithi collected twice
Hospital daily
Inam et al. (2013) 50/50 Full term Domperidone | The efficacy of Domperidone: 36 mothers None

(Mothers dosage: drug/ placebo (72%) showed adequate
Random allocation, (n=100) delivered at | 10 mg, 3x day | defined as >50mL improvement, while the other
RCT term) milk expressed per | 14 (28%) did not.

Unclear 7 day duration | single expression Placebo: 11 mothers (22%)
Pakistan delivery from both breasts showed improvement, while

method 39 (78%) had no adequate
Unable to obtain improvement
information on funding
Rai et al. (2016) 16/16 Pre-term Domperidone | Milk output Domperidone: median 186 None

infants, dosage: (method not mL/day (IQR 126.5-240)
RCT (n=32) delivery dosage not specified) Placebo: median 70 mL/day

method specified (IQR 49.5-97)
India unclear

7 day duration

Authors reported they
had no source of
funding
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Study & Design Participants, | Full Term Domperidone | Primary Outcome | Results for Expressed Breast | Reported
& Funding Intervention | or preterm | , Dosage/ technique milk Side Effects
Information / Duration
placebo (n)

Asztalos et al. (2017) 45/45 Preterm (< Domperidone | Mean milk volume | More mothers achieved a 50% | Cardiac,

29 weeks dosage: (mL/d) during 24 increase in milk volume after gastro,
Multicenter, double (n=90) gestation), 10 mg, 3x day | hours expressed 14 days in Group A (77.8%) obstetrical,
masked, RCT Unclear Group A: (Days 14 & 28) compared with Group B central
(Intention to treat delivery 28 day (57.8%), nervous
analysis) method duration odds ratio = 2.56, 95% system,

Group B: confidence interval [1.02, respiratory,
Canada Placebo for 14 6.25], infection
days then (P=0.04) Group A: 31
Funded by the Domperidone events
Canadian Institute of for 14 days Group B: 23
Health Research events
Fazilla et al. 25/25 Preterm Domperidone | Mean milk volume | Domperidone: 181.6mL None
(2017) (<37 weeks | dosage: (mL/day) during 24 | SD:80.2
(n=50) gestation) 10 mg, 3x day | hours expressed Placebo: 72.4mL SD: 57.8,

Double blind RCT Unclear (Days 7 & 10) 95%CI: 69.36 to 148.93

delivery 10 day
Indonesia method duration

Authors did not report
source of funding,
however no COI were
declared
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Only five of these studies were included in the MA, as Inam et al. (2013) and Rai et al
(2016) were excluded due to the quality gradings and lack of reporting mean milk
volumes that could be used as a mean difference (63,64). All included studies in the
qualitative synthesis were RCTs with publication dates ranging from 2001-2017. These
studies were conducted in Canada, Pakistan, Indonesia, India and Thailand. Each study
had sample sizes ranging from 14 to 100 participants. Five of the studies included women
who had given birth to preterm infants and two included mothers with full-term infants.
Five of the RCTs had Domperidone doses of 30 mg/day and one study looked at a dosage

of 40 mg/day. The duration of the interventions ranged from 4 to 14 days.

2.4.2 Outcome measures

All studies investigated the volume of human milk produced by the mother. All
included studies in the MA used daily mean milk volume collected over 24 hours via a
human milk pump. Notably, Jantarasaengaram et al. (2012) used a slightly different
method where mean human milk production (mL/d) from pumping both breasts was

collected twice daily for only 15 minutes, 2 hours after breastfeeding (40).

2.4.3 Risk of bias within studies
Using the USPSTF Grading Criteria and the Cochrane Risk of Bias Tool, five of

the seven studies had a low risk of bias, and two studies had an unclear risk of bias (Table
2.3). The first unclear risk of bias study, by Inam et al. (2013), had several unclear
descriptions of blinding, maintenance of groups, methods of measurement and outcome
data. Information regarding randomization, confounders, and intervention definition were

given a fair quality rating, while the outcome was graded poor due to inability to examine
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differences in baseline and final human milk volumes, or by what volumes the mothers
had increased by at the end of follow-up (63). The second unclear risk of bias study by
Rai et al (2016) did not provide enough information to determine any grading for the risk
of bias domains (64). Da Silva et al. (2001) mentioned that randomization and blinding
occurred but did not provide sufficient details to allow for replication of these methods
(39). There was an unclear description of any adjustment for confounders in the analysis,
but due to the quality description of the other areas for risk of bias, the full study was
deemed good quality with low risk of bias. Jantarasaengaram et al. (2012) did not
provide adequate information regarding the adjustment for confounders in the statistical
analysis (40). The study also used a lottery system for their randomization sequence
which was inadequately described. All other areas of potential biases were well
controlled; thus, the study was deemed good quality with a low risk of bias. The RCT by
Fa