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ABSTRACT
Introduction  Breastmilk is considered the gold standard 
for infant nutrition. Breast feeding is recommended as 
the sole source of nutrition between birth until around 
6 months of age and should be continued beyond this 
age as complementary foods are introduced. While breast 
feeding initiation is generally high in developed countries, 
continuation of breast feeding appears to drop rapidly. 
This is a prospective observational study of life that 
aims to characterise a current picture of infant feeding 
practices across the first year, and motivations for feeding 
practices, and to identify barriers and enablers for breast 
feeding.
Methods and analysis  Caregivers with newborn 
singleton infants of normal birth weight are approached on 
the postnatal units of three hospitals in South Australia, or 
through targeted online advertising campaigns promoting 
the study. Caregivers are asked to complete surveys when 
their infant reaches 3, 5 and 7 weeks’, and at 3, 4, 5, 6, 9 
and 12 months of age. Initially, baseline characteristics, 
intentions and preferences for infant milk feeds, as well 
as reasons for preferences are captured. Latter surveys 
query how infants are being fed, difficulties or barriers to 
breast feeding, as well as any enablers (if breast feeding). 
Once infants reach 5 months of age, surveys capture 
complementary feeding. A large opportunistic sample from 
the Adelaide community with a minimum of 1000 mother–
infant pairs will be enrolled. The data will be analysed 
descriptively and using regression models.
Ethics and dissemination  Women’s and Children’s 
Health Network Human Research Ethics Committee 
reviewed and approved the study (approval no HREC/19/
WCHN/140, approval date: 22 November 2019). Study 
results will be disseminated through academic meetings, 
peer-reviewed journals, in-services for postnatal 
healthcare services, results letters for participants and 
social media.
Trial registration number  ACTRN12620000529943.

INTRODUCTION
Nutrition in early life is one of the most influ-
ential, non-genetic, determinants of healthy 
development.1–6 Breastmilk is the natural and 
gold-standard source of nutrients, preformed 
in their bioavailable state, for infants.7–10 The 
WHO recommends that infants commence 
breast feeding within the first hour of 
being born,11 and are exclusively breastfed 
until 6 months of age12 with ongoing breast 
feeding until or beyond 24 months of age.12 13 
At around 6 months, parents are encouraged 
to introduce complementary feeding to 
the infants diet while continuing breast 
feeding.12 13 In Australia, the National Health 
and Medical Research Council recommends 
that breast feeding be exclusive until 6 months 
of age, and continuing to 12 months of age 
or beyond, with complementary foods intro-
duced around 6 months of age.14 15

The Australian Institute of Health and 
Welfare conducted the first nationwide survey 
of infant feeding practices in Australia; the 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Breastfeeding barriers, enablers and preferred 
sources of infant feeding support are reported regu-
larly over the first 12 months of life.

	⇒ Recruitment for this study may be subject to bias 
from self-selection.

	⇒ Online recruitment of infants up to 7 weeks of age 
may miss detecting some key early challenges or 
enablers for exclusive breast feeding.

	⇒ Lost to follow-up across the 12 months study period 
may introduce attrition bias.
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2010 Australian National Infant Feeding Survey.16 The 
cross-sectional survey captured the prevalence and dura-
tion of breast feeding, attitudes towards breast feeding, 
barriers to breast feeding and timing of introduction 
of complementary feeds. Caregivers of 28 759 infants 
less than 24 months of age self-reported that breast 
feeding was initiated for 96%.16 However, breast feeding 
decreased with age so that by 4 months only 69% were 
breastfed, and between seven and 12 months only 42% 
of infants were breast feeding.16 A recent cross-sectional 
nationwide survey of 1140 families with infants under 24 
months of age, the OzFits study,17 found breastfeeding 
initiation was still high at 98% and that 44% of infants 
were breastfed at 12 months of age.17 The 2010 Austra-
lian National Infant Feeding Survey and the OzFits study 
provide critical nationwide snapshots of infant feeding 
practices that suggest that breastfeeding trends have not 
improved over the last decade. However, both surveys 
were cross-sectional and relied on recall, which may be 
subject to inaccuracies and bias, so that changes within 
individual families across time are still unknown.16 17 In 
addition, facilitators or enablers of breast feeding were 
not addressed in either survey and hence are not avail-
able to inform postnatal support services.16 17

Contemporary information about facilitators and 
barriers to breast feeding could be used to better inform 
interventions to promote breastfeeding practices. We 
propose to conduct a prospective observational study that 
follows infants across the first 12 months of life through 
repeated surveys to measure infant feeding practices, and 
factors that influence them.

Aims and objectives
The aim of the Mother Infant Lactation Questionnaire 
(MILQ) study is to document the current feeding prac-
tices of South Australian mothers with full-term infants, 
with particular interest in the prevalence of exclusive 
breast feeding. Objectives of the MILQ study include 
describing the prevalence and duration of breast feeding, 
barriers and enablers of breast feeding, feeding support 
received, as well as timing and type of complemen-
tary feeds. Preferences, intentions and motivations for 
feeding and satisfaction with breast feeding duration are 
described. Additional objectives are to explore character-
istics associated with breastfeeding intentions, initiation 
and continuation.

METHODS
Study design and management
This is a prospective observational study of infant feeding 
practices across the first year of life. Once screened 
and enrolled, families are sent regular surveys. There 
is no reimbursement for participation. Recruitment 
commenced on 27 February 2020 and is expected to be 
completed in June 2022, with the last follow-up survey 
due June 2023.

The MILQ study is managed through a study-specific 
web-based management system built by the South Austra-
lian Health and Medical Research Institute (SAHMRI) 
using Research Electronic Data Capture (REDCap) and 
hosted on SAHMRI’s secure servers. Surveys are built 
in RECap where questions are mainly multiple choice 
with built-in logic to display or hide specific questions or 
response options depending on previous responses.

The MILQ study survey is designed by the investiga-
tive team, based on the 2010 Australian National Infant 
Feeding Survey.16 Study investigators give permission for 
other researchers to use the questionnaire (see online 
supplemental material), or any subset of the questions in 
their own research, with appropriate acknowledgement 
of the source.

Study population
Families residing in metropolitan South Australia with a 
newborn infant. Only one caregiver can be enrolled per 
infant.

Inclusion criteria
Caregivers are eligible if they have a singleton infant 
under 49 days of age born full-term (37 to 41 weeks’ 
gestation) at an appropriate birth weight for their gesta-
tional age (birth weight >5th and <95th percentile; males 
2604 >to<4215 g, females 2532>to<4041 g). Caregivers 
can enrol before their infant reaches 49 days’ (7 weeks) 
of age. The caregiver or legally authorised representative 
must be at least 16 years of age at enrolment and able to 
provide informed consent.

Recruitment
Caregivers are recruited from postnatal units of three 
maternity hospitals within South Australia, and from the 
community through online targeted advertising of the 
MILQ study. Information about the MILQ study is avail-
able to the public through the SAHMRI website with the 
MILQ study email address and contact number. Study 
information materials with links to the SAHMRI MILQ 
Study website are displayed on the SAHMRI Facebook 
page, the SAHMRI Women and Kids Facebook page and 
at local perinatal expositions.

Nurses, midwives and lactation consultants on the post-
natal wards of the Women’s and Children’s Hospital, the 
Flinders Medical Centre and the Lyell McEwin Hospital in 
Adelaide, South Australia screen and approach caregivers 
with newborn infants and provide verbal and/or written 
information about the study. If eligible and interested, 
caregivers can complete a hard-copy information sheet 
and consent form or be emailed or texted an individu-
alised link to the online information sheet and consent 
form. Alternatively, caregivers can request a follow-up 
phone call from study staff.

Face-to-face recruitment on the postnatal wards was 
paused on the 24 March 2020 during the initial months of 
the severe acute respiratory syndrome coronavirus disease 
2019.18 In order to safely continue recruitment, a digital 
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media recruitment campaign targets caregivers in South 
Australia with a new infant with study advertisements on 
platforms such as Google, Instagram and Facebook (based 
on proprietary algorithms). The advertisement links to 
an information page and online prescreening where indi-
viduals book a virtual appointment to complete screening 
with study staff.

Study procedures
Participants provide informed consent either through 
hard-copy or e-version of the information sheet and 
consent form prior to being enrolled. On enrolment, 
caregiver–infant pairs are allocated a unique participant 
identification code (study ID) in REDCap. Screening 
questions are completed by study staff and all other 
questions are self-completed by caregivers, or can be 
completed via phone interview with study staff. Individu-
alised survey links are automatically sent via text message 
or email to the nominated caregiver by REDCap as the 
infant reaches the specific ages (calculated using their 
date of birth). There are (up to) 10 surveys designed 
to be completed shortly after enrolment and when the 
target infant is 3, 5 and 7 weeks’, and at 3, 4, 5, 6, 9 and 
12 months of age (see online supplemental material). All 
families are asked to complete the baseline survey but are 

not asked to retrospectively complete surveys due prior to 
enrolment (see the figure 1 for study flow). Any caregiver 
of an enrolled infant can complete surveys.

Sample characteristics
Demographics and baseline characteristics are collected 
during screening and an enrolment survey. Sociodemo-
graphic details such as level of education and maternal 
age are captured, along with pregnancy details including 
mode of birth and support with feeding during hospital-
isation. At each subsequent survey, caregivers are asked 
if the mother has returned to work (see online supple-
mental material).

Feeding intentions and preferences
At enrolment, caregivers are asked their feeding inten-
tions and preferences, with some subsequent questions 
depending on the option selected. If breastmilk only is 
selected, they are prompted to indicate the reason(s) 
why from a series of possible reasons. If formula only 
is selected, an alternate list of possible motivations is 
provided.

First feeding practices
Initial feeding practices captured at enrolment include 
the first milk fed to the infant, and all milks fed while in 
hospital and at home, with possible reason(s) for exclusive 
breast feeding, or no breast feeding. Possible reason(s) 
are displayed as a list, and options are dependent on the 
mode of infant feeding indicated.

Current feeding practices
After the enrolment survey, subsequent surveys ask about 
current milk feeds and reason(s) for feeding choice if 
exclusively breast feeding, or not breast feeding. Options 
for feeding choice reason(s) are dependent on the mode 
of infant feeding indicated.

If infants are breastfed, caregivers will be prompted 
with questions about challenges and enablers for breast 
feeding and need for feeding support. If breast feeding 
has ceased, caregivers are asked the date and their degree 
of satisfaction with their duration of breast feeding, 
with the option of leaving a free-text comment. If breast 
feeding has ceased, subsequent surveys hide questions 
about breast feeding. Once infants reach 5 months of age, 
surveys include questions about the introduction and 
provision of complementary foods.

Sample size
We aim to enrol at least 5% of the live births in metro-
politan South Australia over the anticipated 26-month 
enrolment period. The birth rate in South Australia is 
estimated to be 11.6 per 1000,19 meaning a minimum 
of 1000 mother–infant pairs need to be enrolled in 
MILQ. This sample size will enable estimates of categor-
ical (dichotomous) characteristics (such as prevalence 
of breast feeding) with a precision of at least ±3%, with 
precision defined as the width of a 95% CI.

Figure 1  Flow of participants from multiple sources of 
recruitments into and through the MILQ study. MILQ, Mother 
Infant Lactation Questionnaire.
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Statistical analysis and data management
The data collected is a mixture of categorical, continuous, 
dichotomous and some free text. Data are entered into a 
REDCap database, which uses a MySQL database through 
a secure web interface. Data are stored on secure servers 
within SAHMRI for a minimum of 30 years, with access 
granted only to authorised SAHMRI study personnel.

All analyses will be undertaken according to a prespec-
ified statistical analysis plan. Descriptives of sample 
characteristics will be reported and compared with char-
acteristics of all births in South Australia over the same 
period to determine generalisability of the sample. Anal-
yses of feeding practices and motivations will primarily 
be descriptive. Feeding intentions and preferences, as 
well as first feeding practices, and the mother’s return to 
work will be reported descriptively and will be explored 
as predictors of breast feeding (initiation, duration and 
exclusive breast feeding) in linear and logistic regres-
sion models. Results will be presented both overall and 
by subgroups defined by recruitment source (online or 
hospital recruitment) and participation in other studies 
conducted by SAHMRI Women and Kids (yes or no), as 
these factors may be related to responses. The number 
and pattern of missing responses will be reviewed for the 
key variables of interest and missing data techniques, such 
as multiple imputation, will be used to address missing 
data as appropriate.

Ethical considerations and dissemination of results
This study is carried out in accordance with the Austra-
lian National Statement on Ethical Conduct in Research 
Involving Humans,20 which builds on the ethical codes of 
the Declaration of Helsinki and the Principles of Inter-
national Conference on Harmonisation21 Good Clinical 
Practice (as adopted in Australia).22 The MILQ study 
is conducted in compliance with the current version 
of the Protocol. All study procedures, the protocol 
and study materials have been reviewed and approved 
by the Women’s and Children’s Health Network 
Human Research Ethics Committee prior to the study 
commencing (HREC/19/WCHN/140; approval date: 
22 Novemebr 2019). The MILQ study is registered on 
the Australia and New Zealand Clinical Trial Registry 
(ANZCTR: ACTRN12620000529943).

Families are provided with detailed written information 
about the study. Either a caregiver or legally authorised 
representative must provide informed consent, in the 
form of either e-consent or a hard copy written form, prior 
to study participation. Participants are free to decline any 
aspect of the study, or decline to complete any surveys or 
survey questions, or withdraw from the study at any time 
without prejudice.

The results of this study will be presented to practising 
clinicians and in-services for postnatal healthcare facili-
ties (such as postnatal units and lactation consultants), at 
academic conferences, and published in multiple peer-
reviewed journal manuscripts. Participants and partici-
pating centres will be provided with a report of the study 

results, and results may be presented on social media. 
No participants will be identified in the dissemination of 
study results.

Access to data
Deidentified individual participant data, with data dictio-
naries, may be shared on reasonable request to the 
study investigators. Proposals to access the data must 
be scientifically and methodologically sound and must 
be reviewed and approved by the MILQ Study Steering 
Committee and by the Women’s and Children’s Health 
Network Human Research Ethics Committee. To gain 
access, data requestors will need to sign a data access 
agreement. Proposals should be directed to Jacqueline 
Gould through email (​Jacqueline.​gould@​sahmri.​com).

Patient and public involvement
SAHMRI Women and Kids research nurses, assistants, 
and academics who are mothers reviewed the questions 
and provided feedback prior to study commencement. 
Caregivers from the public were not involved in the devel-
opment of the research question, the questionnaires or 
design of this study.

DISCUSSION
There are numerous benefits of breast feeding for both 
mother and infant,23 and breastfeeding facilitates national 
economic growth through reductions in morbidity, and 
mortality, coupled with improvements to IQ and subse-
quent adult working and social capacity.24 Breast feeding 
also has the advantage of lower environmental costs 
than breast milk substitutes due to absence of manu-
facturing, packaging, transport and production costs.25 
Hence breastfeeding promotion is an intervention with 
one of the highest health and economic impacts.24 25 
Furthermore, breastfeeding practices are highly respon-
sive to breastfeeding intervention,25 and as breast feeding 
is available to most families at no cost, breastfeeding 
interventions promote equity by allowing all children a 
nutritionally optimal start to life.24 The MILQ survey will 
provide an indication of barriers and enablers for breast 
feeding and when they occur during the first 12 months 
of life that can be used to better support and promote 
exclusive breast feeding.

Strengths and limitations
While eligibility for the MILQ study is restricted to care-
givers with full-term infants born at a normal birth weight, 
which represents most infants born within Australia, find-
ings may not reflect or be directly applicable to some 
subpopulations, such as those born preterm or at a low 
birth weight. The MILQ study targets families living 
within metropolitan South Australia, and although it 
is debatable was to whether infant feeding practices 
differ rural vs urban locations. The three postnatal 
wards recruiting for the MILQ study are Baby Friendly 
Hospital Initiative accredited, meaning they support 
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and promote exclusive breast feeding.26 As only 26% of 
maternity facilities around Australia are accredited,27 
families recruited from the community likely birthed in 
hospitals that are not accredited and may have different 
experiences for feeding support and education. Partici-
pants are approached shortly after birth and can enrol 
any time before 7 weeks of age. Challenges with breast 
feeding that commonly occur within the first 6 weeks may 
not be adequately captured in some families enrolling 
older infants. Recruitment for the MILQ study, as with 
any breastfeeding study, may be subject to bias from self-
selection, where women with positive attitudes towards 
breast feeding, and/or confidence in breast feeding 
may be more likely to enrol and complete each of the 
surveys. Following the recommendations of the Australia 
National Health and Medical Research Council to 
continue breast feeding to 12 months of age or beyond,14 
the MILQ study surveys cease once the infant reaches 
12 months of age. Future research would be necessary 
to determine the prevalence of breast feeding beyond 
12 months of age, and whether challenges or enablers 
differ to those reported for infants less than 12 months of 
age. The MILQ study does not capture reasons for mixed 
feeding or for timing of complementary feeding. Future 
research is needed to determine motivations for mixed 
feeding, preferably using open ended questions. The 
MILQ study commenced recruitment immediately prior 
to the COVID-19 outbreak reaching Australia, which may 
have impacted infant feeding practices and/or support 
available to new families. Findings from the MILQ survey 
may be applicable to other countries, as results of the 
Australian National Infant Feeding and OzFits surveys 
are similar to the results of other breastfeeding studies 
around the world.23

Conclusion
The MILQ study will provide a contemporary, prospective 
indication of the prevalence and duration of exclusive 
breast feeding across the first 12 months of life. Reporting 
of barriers and enablers of breast feeding and the timing 
of these is a critical step towards better supporting fami-
lies with newborn infants.
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