Rossau et al. BMC Public Health (2023) 23:450 BMC PUb'IC Health
https://doi.org/10.1186/512889-023-15256-z

. : ®
Effectiveness of a community-based i

support programme to reduce social inequality
in exclusive breastfeeding: study protocol
for a cluster-randomised trial

Henriette Knold Rossau'’, Ingrid Maria Susanne Nilsson? Marianne Busck-Rasmussen?, Claus Thorn Ekstram?,
Anne Kristine Gadeberg', Jonas Cuzulan Hirani*, Katrine Strandberg-Larsen® and Sarah Fredsted Villadsen'

Abstract

Background Breastmilk is the ideal nutrition for infants, and breastfeeding protects infants and mothers from a range
of adverse health outcomes. In Denmark, most mothers initiate breastfeeding but many cease within the first months
resulting in just 14% reaching the World Health Organization recommendation of six months of exclusive breastfeed-
ing. Furthermore, the low breastfeeding proportion at six months is characterised by a marked social inequality. A
previous intervention tested in a hospital setting succeeded in increasing the proportion of mothers breastfeeding
exclusively at six months. However, most breastfeeding support is provided within the Danish municipality-based
health visiting programme. Therefore, the intervention was adapted to fit the health visiting programme and imple-
mented in 21 Danish municipalities. This article reports the study protocol, which will be used to evaluate the adapted
intervention.

Methods The intervention is tested in a cluster-randomised trial at the municipal level. A comprehensive evalua-
tion approach is taken. The effectiveness of the intervention will be evaluated using survey and register data. Primary
outcomes are the proportion of women who breastfeed exclusively at four months postpartum and duration of
exclusive breastfeeding measured as a continuous outcome. A process evaluation will be completed to evaluate the
implementation of the intervention; a realist evaluation will provide an understanding of the mechanisms of change
characterising the intervention. Finally, a health economic evaluation will assess the cost-effectiveness and cost-utility
of this complex intervention.

Discussion This study protocol reports on the design and evaluation of the Breastfeeding Trial — a cluster-ran-
domised trial implemented within the Danish Municipal Health Visiting Programme from April 2022 to October 2023.
The purpose of the programme is to streamline breastfeeding support provided across healthcare sectors. The evalu-
ation approach is comprehensive using a multitude of data to analyse the effect of the intervention and inform future
efforts to improve breastfeeding for all.

Trial registration Prospectively registered with Clinical Trials NCT05311631 https://clinicaltrials.gov/ct2/show/NCT05
311631
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Background

Breast milk is the ideal nutrition for infants. A meta-
analysis has demonstrated that breastfeeding protects
the infant against infections and malocclusion, increases
intelligence and potentially reduces overweight and dia-
betes later in life [1]. Furthermore, breastfeeding pro-
tects the mother against breast cancer and possibly also
against ovarian cancer and type 2 diabetes [1]. Thus, few
health behaviours have as important public health ben-
efits as breastfeeding given its potential to improve life
chances, health and well-being [2]. The World Health
Organization (WHO) recommends exclusive breastfeed-
ing of infants in the first six months of life when possible,
and partial breastfeeding alongside complementary foods
for up to two years of age or beyond [3].

The proportion of women who initiate breastfeeding in
Denmark is among the highest in the world [4] with more
than 97% initiating breastfeeding [4, 5]. Yet, in recent
years, the proportion of Danish women breastfeeding
exclusively for six months has reached no more than 14%
[6]. In line with the WHO, the Danish Health Author-
ity recommends six months of exclusive breastfeeding,
simultaneously recommending that solids is not intro-
duced to the infant’s food before the age of four months
[7]. Consequently, Danish exclusive breastfeeding rates
drop markedly around four months after birth [8].

A social gradient in breastfeeding has been docu-
mented in high-income countries [4, 9, 10] including
Denmark [11]. Young mothers and mothers with a low
socioeconomic position (SEP) are the least likely to
initiate breastfeeding and most likely to cease breast-
feeding before six months [12, 13]. However, a recent
study found that after adjusting for psychosocial fac-
tors such as breastfeeding self-efficacy and sense-of-
security, education no longer had a prognostic effect
on the duration of exclusive breastfeeding [14], imply-
ing that efforts to underpin self-efficacy and sense-
of-security may reduce the social gradient. Previous
research has found that early breastfeeding cessation
is frequently due to a perceived insufficient milk supply
[15-17] and that mothers at risk of early breastfeeding
cessation require more support from healthcare pro-
viders to achieve their breastfeeding goals [2]. Consist-
ency in breastfeeding support information is important
for mothers in general and for young mothers in par-
ticular [18]. Furthermore, young mothers frequently
require more specific support in the form of affirma-
tion and recognition of their efforts, which boosts their

self-efficacy and motivation [18-22]. The timing and
frequency of the support given are important, but evi-
dence is insufficient to recommend a specific schedule
[23].

In Denmark, breastfeeding support is initiated imme-
diately after giving birth in the maternity ward setting.
After hospital discharge, breastfeeding support is con-
tinued in the families” homes within the context of a
universal, municipality-based and tax-financed health
visiting programme [24]. Danish health visitors are reg-
istered nurses with a minimum of three years of full-
time clinical experience and an additional 1.5 years
of training [25]. With early discharge following birth,
most breastfeeding support is provided by the health
visitors. Challenges relating to inconsistency in breast-
feeding recommendations and cross-sector breastfeed-
ing support have been experienced by women [26].

In 2013-14, Nilsson et al. (2017) implemented a
breastfeeding support programme in a hospital set-
ting for mother-infant dyads facing early discharge
[27]. When compared with usual care, the interven-
tion improved exclusive breastfeeding at six months
postpartum and reduced infants’ readmissions to hos-
pital within the first week of life [27]. The interven-
tion included training of healthcare professionals in
providing improved breastfeeding support, aiming to
increase mothers’ breastfeeding self-efficacy by simpli-
fying breastfeeding counselling to four key principles:
1) Skin-to-skin contact, 2) Frequent breastfeeding, 3)
Proper positioning and 4) Joint parenting task [27].
Subsequently, these principles were included in the
breastfeeding recommendations of the Danish Health
Authority [7] and either partially or completely imple-
mented throughout Danish maternity wards.

Knowing that the previous intervention was effec-
tive, that cross-sector breastfeeding inconsistencies
exist, that most breastfeeding support is provided fol-
lowing discharge with an estimated 97% of parents
accepting the health visiting programme [28] and that
a social gradient in breastfeeding exists, we decided to
develop the ‘Breastfeeding — A Good Start Together’
trial (henceforth termed The Breastfeeding Trial). Our
ambition was to strengthen breastfeeding support
offered within the municipality-based health visiting
programme and to align it with the dominating current
practice in the hospital setting. The aim of the inter-
vention was to raise exclusive breastfeeding rates and
reduce social inequality in breastfeeding.
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Prior to adapting the intervention from use in a hos-
pital setting to use in the health visiting programme, we
identified important knowledge gaps. A narrative lit-
erature review revealed that mothers who were young
or had a low educational attainment frequently wished
and intended to breastfeed but found themselves over-
whelmed by their birth, the transition into motherhood
and various breastfeeding challenges. These complexi-
ties meant that they had a lower threshold for giving up
breastfeeding [29]. They also struggled with embarrass-
ment related to breastfeeding and were easily influenced
by attitudes in and experiences with breastfeeding in
their social networks [29]. A qualitative study identified
the early period after discharge as an especially vulner-
able period. During this period, e.g., the stability, self-
efficacy, sense of stigma towards age and breastfeeding
attitude in families would potentially make them opt out
of breastfeeding [30]. The families experienced a need for
basic, practical knowledge and visual information; they
found such information online or purchased help from
private lactation consultants. However, a positive rela-
tionship with the health visitor was highlighted as essen-
tial to parents’ benefit from breastfeeding support [30].

As social inequality in breastfeeding may contribute
to persistent health inequities across generations [31],
interventions to increase breastfeeding are an important
public health matter. Previous research call for future
breastfeeding interventions exploring how support may
best be provided consistently, and describe in detail the
attributes of the intervention, standard care and the
population group studied to provide strong evidence for
future reference [2]. The goal of this study protocol is to
describe the Breastfeeding Trial and the standard care
provided, while outlining plans and methods for ana-
lysing effects and describing other pertinent evaluation
techniques.

Objectives

The primary objective of the Breastfeeding Trial is to
assess the effect of a community-based breastfeeding
support programme delivered by health visitors in pri-
mary healthcare on the duration of exclusive breastfeed-
ing and social inequality in breastfeeding among women
in Denmark. Our hypothesis is that women who receive
strengthened breastfeeding support in conjunction with
the breastfeeding support offered in the hospital set-
ting will overcome breastfeeding challenges and there-
fore breastfeed exclusively for a longer period of time.
We anticipate that by administering a higher dose of the
intervention to mothers who are young or have a low
educational attainment, the effects will be even stronger
in this group, thereby reducing social inequality in
breastfeeding.
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We will conduct a comprehensive, multidisciplinary
evaluation of the trial by investigating whether the pre-
sent complex intervention is effective compared with
usual breastfeeding support, with respect to:

a) The proportion of women who are breastfeeding
exclusively at four months postpartum

b) The overall duration of exclusive breastfeeding

¢) Reducing social inequality in breastfeeding

In a process evaluation, we investigate the processes of
implementation, specifically:

a) Facilitators of and barriers to implementing the inter-
vention

b) Dose, delivery and fidelity of the intervention

c) How the training programme affects health visitors’
knowledge, self-efficacy and action competencies
regarding breastfeeding support

Using a realist evaluation approach, we investigate the
relationship between context, mechanisms and outcomes
to determine whether and how the intervention works.
The realist evaluation will focus primarily on families in
which the mother is young or holds a low educational
attainment (i.e., the group that will receive an intensified
version of the intervention (see a description of the inter-
vention in Table 2)). More specifically, we will:

a) Investigate important mechanisms of change by
examining families and health visitors’ response to
and interaction with the intervention

b) Analyse how contextual factors promote or inhibit
the implementation process and the expected mech-
anisms of change and the potential consequences

c) Investigate how the intervention works for mothers
who are at an increased risk of early breastfeeding
cessation

Finally, in a health economic evaluation, we will assess:

a) The cost-effectiveness of the intervention
b) The cost-utility of the intervention

Definitions

In this trial, exclusive breastfeeding means that the infant
exclusively receives breast milk after discharge from the
hospital, regardless of feeding mode. In Denmark, and
hence in this trial, exclusive breastfeeding allows for sup-
plementing with, e.g., water and/or a maximum of one
meal of infant formula per week [7]. Partial breastfeeding
means that, in addition to breast milk, the baby receives
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infant formula or other diet elements several times a
week or daily.

Methods and analysis

Study design

The Breastfeeding Trial is a cluster-randomised trial
with two arms: an intervention and a control arm. As the
developed programme constitutes a complex interven-
tion, we adhere to the Medical Research Council (MRC)
framework and wish to combine the effectiveness per-
spective with a theory-driven evaluation, analysing how
the activities generate effects to provide comprehensive
evidence for decision making [32].

We use survey data to reveal any effect on the out-
come of exclusive breastfeeding at four months postpar-
tum. Consequently, this study protocol reports on the
survey study in accordance with the SPIRIT Statement
[33]. Additionally, a register-based difference-in-differ-
ence study and a process-, realist- and health economic
evaluation will be conducted as part of the trial. We have
included information about these methodologies in the
current study protocol. The integration and design of
the various aspects of investigation are guided by a pro-
gramme theory that depicts in a logic model frame how
the activities of the intervention are expected to produce
outcomes (see Fig. 2).

We analyse the effect of the intervention between the
trial arms by harvesting data from continuous monitor-
ing of breastfeeding duration in nation-wide registries
[34]. In a process evaluation [35], we assess the fidelity
and quality of the implementation of the intervention
(dose, adaptations and reach) and identify contextual fac-
tors potentially associated with variation in outcomes.
Furthermore, the intervention mechanisms will be ana-
lysed using a realist approach [36, 37] in the interven-
tion arm to understand how intervention activities and
resources in the specific contexts potentially generate
mechanisms and outcomes, with special focus on fami-
lies with a low SEP. Finally, a health economic assessment
will be conducted using cost-effectiveness and cost-utility
approaches [38].

Study population

The study setting includes 21 municipalities in Den-
mark, all of which are situated in the North Denmark
Region (n=6) or Region of Southern Denmark (n=15)
(see Fig. 1). Denmark consists of a total of five regions.
The two selected regions have some of the highest pro-
portions of mothers who are of young age and/or have a
low educational attainment. Each of the 21 participating
municipalities constitutes a cluster in the trial.
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Eligibility criteria

All women giving birth in the 21 municipalities dur-
ing the project period from April 2022 to end of 2023
are eligible for inclusion in the trial provided they are:
1) > 15 years old, 2) intend to breastfeed their infant, 3)
were discharged from the hospital less than seven days
after giving birth', 4) gave birth to a singleton, and 5) had
a term born child. The exclusion criteria are: 1) insuffi-
cient Danish and English language skills to respond to
questionnaires and understand the support conveyed in
either Danish or English, 2) known substance use disor-
der or use of illegal drugs, and/or 3) known morbidity or
disablement affecting their ability to breastfeed. Fathers/
partners are invited to participate based on their part-
ner’s eligibility and must be able to understand Danish or
English.

Description of the intervention

Control group - care as usual

New families in the control clusters will receive standard
care breastfeeding support. The Danish Health Authority
provides guidance on what should be provided as stand-
ard care. Home visits are offered to all children and their
families from birth to two years of age. Standard care is
a minimum of five visits during the infant’s first year of
life for a normal trajectory, with an option for provision
of needs-based visits [28]. The aim of standard care is
prevention and health promotion where relevant topics
are covered depending on the timing of the visits [28].
Table 1 presents a description of standard care.

Intervention group

In the intervention arm, the intervention is implemented
into the already existing health visiting programme. All
new parents in the intervention clusters will thus receive
strengthened breastfeeding support if they accept the
health visiting programme. The four key principles from
the original 2013-2014 intervention at hospitals are
adapted to the municipality setting. Consequently, the
current intervention seeks to strengthen consistency in
breastfeeding support across sectors and thus to reduce
any confusion among parents. The core of the interven-
tion is building a trustful relation between health visi-
tors and families and that the health visitors strengthen

! The inclusion criteria concerning discharge from the hospital after birth
was initially less than 72 h after giving birth. However, due to a lower than
expected recruitment rate to the study in all project municipalities, from 18
January 2023 onwards this inclusion criteria was extended to include women
discharged within the first seven days after giving birth. Simultaneously, we
began to collect information about number of days admitted to the hospital
after giving birth in the first maternal questionnaire distributed approximately
one week postpartum, allowing us to conduct a sensitivity analysis excluding
women exceeding an admittance for 72 h postpartum.
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Fig. 1 Map of Denmark. Green areas indicate intervention clusters; blue areas, control clusters

parents’ action competency. The intervention builds on
theories of tailored communication and support [39, 40]
and breastfeeding self-efficacy [41, 42]. The activities
generating strengthened support are competence train-
ing for health visitors and development of new health
education materials targeting the parents. The provision
of pregnancy visits will underpin trustful relationship
building between the family and the health visitor. The
duration and form of the training and the contents of the
intervention are presented in more detail in Table 2.

Should families decline further visits by the health
visitor, they will no longer receive the intervention. The
investigators will make no efforts to retain the families in
the study.

Intensified intervention In the intervention arm, fami-
lies in which the mothers are younger than 25 years when
they give birth (young age) and/or have primary school
or vocational training as their highest educational attain-
ment (low education) are offered an intensified inter-
vention following the same breastfeeding principles, but
they will receive a higher dose of the intervention. The

aim is for health visitors to be proactive in delivering
support and preventing breastfeeding cessation in this
group, which carries an increased risk of early cessation.
The intensified intervention is delivered within the first
five months through additional follow-up phone calls
(n=7) and a single extra visit, all of which are sched-
uled to occur in-between the home visits (see details in
Additional File 1). If a mother receiving follow-up by tele-
phone ceases breastfeeding, she will no longer receive the
telephone follow-up. Families accepting the intensified
intervention are free to decline further extra telephone
calls and/or visits.

The intervention is expected to reach>6,000 families in
the trial period, of whom 30-40% are expected to be in
the target group for the intensified intervention. After
the trial period, health visitors in the control clusters will
receive the training and supportive materials developed
during the intervention.

Figure 2 presents the programme theory in a logic model
structure. The programme theory guides evaluation by
outlining our hypothesis as to which mechanisms drive
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Visits

The recommendation from the Danish Health Authority is that a minimum of five consultations (mostly home visits) are offered to all children and their
families from birth to one year of age under the auspices of the municipality-based health visiting programme [28]:

1. First visit within the first week of life (for mothers discharged < 72 h postpartum)

2. Second visit during the first month of life

3. Third visit when the infant is two months old

4. Fourth visit when the infant is four to six months, and
5. Fifth visit when the infant is eight to ten months old

In the standard care lies an option for health visitors to offer families so called 'needs based visits’ or follow-up if the health visitor considers this required

[28]
Content of the visits

The content of the standard care is prevention and health promotion, and subjects depend on the timing of the visits [28] The topics include:

« Breastfeeding support and —cessation prevention
« Infant thriving
« Family formation

« Physical and mental condition of the infant, including infant-parent attachment

«Infant self-requlation
« Psychomotor development

« Parents’mental well-being (including screening for postpartum depression)

- Infants’eating- and sleeping patterns

« Introduction to solid foods (4-6-month visit)
- Language development, and

- Prevention of accidents

intended changes in outputs and outcomes to be meas-
ured, e.g., the hypothesis that the breastfeeding sup-
port programme will promote frequent breastfeeding,
which will increase the likelihood of establishing effec-
tive breastfeeding, among others because milk produc-
tion is stimulated causing sufficient milk to reach the
infant, which, in turn, is hypothesised to lower the risk of
readmissions.

Randomisation
The participating municipalities were randomised for
either the intervention or control arm by a statistician
using computer-generated cluster randomisation. Ran-
domisation was stratified by Danish region and number
of annual births per municipality (0= <900, 1=900+).
The number of annual births in a municipality was asso-
ciated with maternal educational level and age as urban
cities with more inhabitants and thus more births had
fewer mothers with a low educational level and young
age than rural districts with fewer births. Stratification of
randomisation was performed to increase the exchange-
ability of the two trial arms.

The intervention works by strengthening competencies
at health visitor level. Once achieved, such competencies

are difficult and unethical not to use, wherefore randomi-
sation at the level of families was discarded. Randomising
at the cluster level serves to mitigate the risk of contami-
nation between trial arms. Allocation to the intervention
or the control arm is based on address and municipal
affiliation.

Outcome measures of the effectiveness trial

Data on the primary outcome measure of exclusive
breastfeeding at four months are collected through a
survey. To gain as much insight into the intervention
mechanisms and effects as possible, we collect data from
various sources as described in the aim. As the trial was
designed to show effects on survey-based measures, we
elaborate on the survey trial design below and afterwards
describe the supplementary data sources.

Survey data

The primary outcome measure is studied by using self-
reported measures collected via self-administered
web-based questionnaires. Survey questionnaires are
distributed via emails to mothers recruited via the health
visiting programme at the following five postpartum
time-points: one week, one month, four months, six
months and 12 months. Additionally, fathers/partners
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Table 2 Description of the intervention programme

Development and implementation

For the adaptation of the previous successful breastfeeding intervention done by Nilsson and colleagues (2017) in hospital setting, an assessment of
the needs of families following discharge from hospital after birth and until six months postpartum was carried out. Programme objectives correspond-
ing to findings from the needs assessment formed the basis of the adaptation. In the adaptation process, a participatory approach including health
visitor representatives from each of the intervention municipalities was chosen to enhance ownership, to match the organisational structure of the
setting (the Danish Health visiting programme), and to ensure implementation in the intervention municipalities. The final intervention programme
consisted of a breastfeeding programme for parents and a related training programme for health visitors. In December 2021, 210 health visitors from
the 11 intervention municipalities completed a preparatory 3.5-h e-learning course, and in March 2022 they participated in the 15-h physical attend-
ance interactive training programme supported by a written manual. Following training, the health visitors immediately initiated implementation of the
programme in their municipalities

Topics in the training programme for health visitors

- Current evidence-based knowledge about breastfeeding, including:

- Anatomy of the breast and physiology of lactation

- Preparing for breastfeeding

- Breastfeeding positions

- Suckling technique

- Alleviating breastfeeding problems, for example by strengthening parents’action competence
- Breastfeeding as a joint parenting task

- The social context of the parents and its'influence on breastfeeding

- Tailoring communication

- Breastfeeding self-efficacy — how to improve and support parents’self-efficacy
Objective of the parental breastfeeding programme

To support parents who want to breastfeed in establishing effective breastfeeding by improving health visitors'and parents' breastfeeding knowledge,
and enhancing parents'self-efficacy, and action competency through a focus on four simple key principles and tailored information

Content of the parental breastfeeding programme
The programme consists of four key principles:
- Skin-to-skin contact as much as possible during the first week while the mother and father are awake [43]

- Frequent breastfeeding defined as a minimum of eight times including identifying the infant’s cues for being ready for breastfeeding and signs of
getting enough milk [44, 45]

- Proper positioning of the mother-infant dyad including introducing the parents to laid-back breastfeeding and focus on the mothers'experience of
pain and relaxation as guidelines for positional changes [46, 47]

+ Acknowledgment of the mother and the father as equal parents with different roles in relation to breastfeeding [48]

The parents’ breastfeeding self-efficacy and breastfeeding knowledge is intended to be supported by the communication based on Bandura’s theory of
self-efficacy and the related four sources to increase self-efficacy: 1) Mastery experiences, 2) Vicarious experience, 3) Social persuasion, and 4) Emotional
arousal [42]. Kreuter's theory of tailoring knowledge to the specific needs of the individual [49] is furthermore included to address findings from the
needs assessment [30]

Supportive health educational materials include:

« A dialogue sheet

« A pamphlet with visuals for the changes in colour of a healthy infants’stool during the first week
« A postcard with the four key principles

« A website with written knowledge, videos, podcasts, a quiz about breastfeeding aimed at preparing parents for breastfeeding, and furthermore a
trouble shooting guide

were invited to a survey at one month postpartum (see  Secondary outcome measures
Fig. 3 for an overview timeline). From the surveys, we  The secondary objectives are to assess the effectiveness of

also study a range of secondary outcome measures. the breastfeeding support programme on:
1. Duration of exclusive breastfeeding (continuous)
Primary outcome measure 2. Infant readmissions to hospital related to nutrition
3. Mothers’ experiences of breastfeeding problems
1. Proportion of mothers who exclusively breastfeed at 4. Parental trust in the health visitor
four months postpartum. 5. Maternal breastfeeding self-efficacy
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Activities

Health visitors receive a
skills development
course focussing on:

« Four key messages
« Skin-to-skin contact
* Frequent
breastfeeding
* Proper positioning
« Joint parenting task

« Latest evidence
* Pregnancy visits

« Intensified follow-up for
families where the
mother is young or has
a low educational
attainment

« Tailored
communication,
supportive tools and
material, including a
website and visuals

Health visitors:
Parents:

~

(2023) 23:450

Mechanisms

Health visitors:
Knowledge improves the
health visitor’s ability to
support the families

Four key messages

« Improves chance of
establishing effective
breastfeeding

* Reduces risk of
breastfeeding problems

* Improved alignment of
expectations regarding
breastfeeding

Supportive material and

tools

« Improves the families’
knowledge

* Prepares families for
breastfeeding

« Help 24/7

+ Improve breastfeeding self-
efficacy

* Improves action
competence

« Attributional retraining of
previous negative
experiences
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Outputs Outcomes Impact
Health visitors:
R L:nﬁﬂ?;': d contact with 0 7 | Improved breastfeeding
« Improved competence support across
regarding breastfeeding healthcare sectors
support
« Individually tailored Families Longer duration of
support « Longer mean duration exclusive breastfeeding
« Improved action of exclusive and improved social
competence regarding breastfeeding equality in duration of
breastfeeding support breastfeeding
Families: « Higher proportion of o
e . ~  breastfeeding at four >~ | Reduced readmissions
* Improved breastfeeding months post partum of infants due to
self-efficacy nutritional problems
« Improved action . .
competence regarding « Improved infant thriving ) )
breastfeeding > Reduction of social
- Improved relation » Reduced morbidity and inequality in non-
formation between the readmission of infants communicable,
health visitor and family related to nutrition chronic diseases
« Health visitor is
consulted if -> Health economic
J breastfeeding problems | _J J benefits
or thoughts of cessation
occur
« Fewer breastfeeding
problems
Context

Organisational factors (time, structure, pregnancy visits, etc.), experience (personal and professional), knowledge, personal traits (communicative skills, authority)
Previous breastfeeding experiences (own or important others), pregnancy and birth processes, attitude towards breastfeeding, resources in the family (economic,

educational, etc.), work situation, social network, self-efficacy, health literacy

Fig. 2 Programme theory of the Breastfeeding Trial

O

&

Recruitment

Health visitor
recruits parents by
inviting them to
complete an
electronic form

Most often 3-5
days after birth

Mother’s first
questionnaire

Mother’s fourth
questionnaire

Mother’s second
questionnaire

Received only if

Father’ breastfeeding at four
athers months PP
questionnaire Mother’s fifth

questionnaire

Mother’s third
questionnaire
Received only if

breastfeeding at six
months PP

First visit PP

One week PP

One month PP

Four months PP Six months PP 12 months PP

Fig. 3 Overview of the survey study questionnaire distribution

6. Paternal feeling of inclusion in the breastfeeding sup-

port

7. Breastfeeding in mothers with overweight

Sample size and power calculations

For sample size calculation, an estimated eight clusters in
each arm were used, totalling 16 clusters. Expected par-
ticipation rate was 80% with 30% attrition from the first

questionnaire at one week postpartum to the third ques-
tionnaire at four months postpartum. A power calcula-
tion was made using breastfeeding frequencies from 2016
made available from The National Child Health Register
[50]. The ambition was to raise the proportion of women
breastfeeding at four months in the intervention clusters
to the national level. In the design phase, we obtained
data on the mean prevalence of breastfeeding at four
months in the project regions (49%) and at national levels
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(56%) in 2016 from the National Child Health Register.
The observed difference in the proportion of women
exclusively breastfeeding for a minimum of four months
corresponds to an odds ratio of 1.32. In the power cal-
culations, an interclass correlation coefficient (ICC) of
0.001, as observed in the previous intervention study
[27], was used. Reaching a statistical power of 80% with a
5% significance level is thus achievable provided data are
collected from 111 mothers in each cluster. In each clus-
ter, the sample size was extended to ensure that a mini-
mum of 52 mothers were young or had low educational
attainment. This yields a power of 80% to investigate an
increase in exclusive breastfeeding at four months from
45 to 55% in this subgroup.

Recruitment to the survey
The health visitors will recruit the families during their
first visit after birth. Health visitors have been instructed
to inform about the project verbally and in writing in
families where the mother meets the eligibility crite-
ria (see information sheet in Appendix A). Enrolment is
done by the health visitors who collect families’ consent
and help fill in the families’ information in a secure elec-
tronic recruitment form. Furthermore, the health visitor
assesses whether the mothers qualify for the intensified
intervention based on her age and educational level. Par-
ticipation in the survey and the intensified intervention
are independent, i.e., mothers declining participation in
the survey may still accept the intensified intervention.
Municipalities will stop recruiting when the required
number of mothers with data from the first three ques-
tionnaires has been reached, as outlined in the descrip-
tion of the sample size calculation.

Data collection

The data collection period commenced on 26 April 2022,
in both trial arms. From mid-June it has been possible to
assess the full intervention in the intervention clusters,
including monitoring the effect achieved by introducing
breastfeeding counselling in the pregnancy visit. Local
variations will exist in the duration of data collection due
to a varying number of births in the clusters. Data collec-
tion is projected to end by October 2023 in the munici-
palities with fewest births.

The questionnaires are distributed to families via
personal emails and followed up by two reminders sent
by text message (SMS).

Mothers for whom reading and filling out a question-
naire are very challenging are offered a phone call or
Microsoft Teams call by a project student assistant who
will help them complete the questionnaire. At recruit-
ment, the mother will decide whether to accept or
decline this offer.
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An overview of the data collection timeline is given
in Fig. 3, and Table 3 shows which outcomes and
covariates are collected from each survey wave.

Statistical methods

We use random allocation to remove any influence of
both measured and unmeasured variables on treat-
ment allocation. Before conducting regression analyses,
descriptive statistics will be applied to assess selection
into the trial, baseline equivalence of trial arms and loss
to follow-up.

Regression analyses will be applied when analysing pri-
mary outcomes. We will account for the clustered nature
of data by using random effects models for binary and
continuous outcomes [51] and shared frailty models for
analysing time-to-event and recurrent events in continu-
ous outcomes [52]. Intention-to-treat analyses will be
conducted. These analyses will include all mother-infant
dyads in the relevant trial arms irrespective of their com-
pliance or loss to follow-up. Complete-case analyses
will be conducted restricted to observations with avail-
able outcome measures [53]. For the intention-to-treat
analyses, the survey data will be linked to the Danish
national registers including all births; and missing out-
come data will be handled by inverse probability weight-
ing and missing covariates by multiple imputation from
the registers. The probability weights will be estimated by
conducting logistic regressions with outcome data (yes
vs. no) as dependent variable and the following baseline
variables as predictors: maternal educational, maternal
age, cohabitation status, partner’s education, household
income, occupational status, maternal smoking status,
maternal BMI, and maternal as well as paternal psychiat-
ric histories.

The effect of the intensified intervention will be exam-
ined by including an interaction term between treatment
arms and a binary indicator of the mother being young or
having low educational attainment.

All models will be analysed with treatment alone and
adjusted for known predictors for breastfeeding dura-
tion collected in the survey (smoking status, maternal
age, maternal education, parity, mode of delivery, mater-
nal BMI and cohabitation status) and for design variables
used in the randomisation (region of Denmark and num-
ber of annual births (<900 births/year vs.>900 births/
year). As the randomisation will hopefully have distrib-
uted the characteristics evenly between trial arms, these
adjustments are made to increase the robustness of the
effect estimations. Missing predictors will be imputed
using multiple imputations and the results compared to
the complete case analysis.

To validate the robustness of the results, the follow-
ing sensitivity analyses will be performed: First, data will
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Table 3 Overview of quantitative data collection, source and timepoints

Outcome measures Survey data

Register data

Sources Mother

Partner

Time point since birth (PP)

One week One month Four months Six months Twelve months One month

Primary

Exclusive breastfeeding four months
(binary)

Exclusive breastfeeding (continuous) X X
Secondary

Readmission of infant to hospital related X X
to nutrition

Experienced breastfeeding problems X
Family’s relationship with health visitor X
Maternal breastfeeding self-efficacy X
EQ-5D

Partial breastfeeding

< X X X

Covariates
Age
Education
Occupation
Civil status
Smoking

BMI

Details about the birth (date, mode,
infant’s weight)

X X X X X X X

Attitude towards breastfeeding
Previous breastfeeding experience
Breastfeeding knowledge

< X X X

Sense of support from partner
Assessment of support from health visitor X

<X X X X

NCHR
NCHR
NPR

X

X X

X SD

X SD

X SD

X SD

X

X
BR

X

X

X

Abbreviations: BMI Body Mass Index, BR The Birth Register, NCHR The National Child Health Register NPR The National Patient Register, PP postpartum, SD Statistics

Denmark
" European Quality of life - 5 Dimensions (EQ-5D)
" Calculated using self-reported weight and height

be restricted to mothers having received the full inter-
vention, i.e., including pregnancy visits (June 17 and
onwards), to assess the effect of receiving the full inter-
vention compared to mothers having received the inter-
vention without the pregnancy visits (April 26 to June
16); second, observations with no records in registries,
most likely an indicator of recent immigration, will be
excluded to test whether the effect of the intervention
is higher among individuals familiar with the Danish
healthcare system than among those who are not famil-
iar with the system; and, third, the worst case scenario
assigning no breastfeeding at four months postpartum to
all individuals with missing registrations will be used to
gauge the minimum effect of the treatment.

The Danish nationwide registries will further allow
detailed assessment of selection into the trial (Table 3).
Selection into the trial will be examined using register
data from 2022, again using inverse probability weighting
to assess potential selection effects.

Multidisciplinary evaluation data

Difference-in-Difference design using register data

In the National Child Health Register, municipalities have
been required to report data on exclusive breastfeed-
ing since 2011. Difference-in-difference analyses will be
applied to estimate the difference in change in propor-
tions breastfeeding at four months, and in average num-
ber of weeks of breastfeeding from before (<2021) to after
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(>2022) the intervention period comparing the interven-
tion and control arm. The advantage of this approach is
that it will provide an estimate of the effect if treatment is
upscaled to the entire country. The effect of the intensified
intervention in the difference-in-difference analyses will
be examined by including an interaction term like in the
survey analyses. Data from national Danish registers will
be retrieved on all mother—child dyads in the included
21 municipalities from 2015 to 2025. This part of the
evaluation awaits data availability in the registries which
is expected in early 2025 at the earliest. Table 3 provides
information on the registers used.

Process evaluation
The implementation of the intervention will be analysed
by process evaluation. The analysis will focus on barriers
to and facilitators of the intervention, and on the dose,
delivery and fidelity of the delivered intervention. Data
utilised for this purpose will be quantitative and quali-
tative. Quantitative data will include survey data from
health visitors, the health visitor records and a survey
of organisational structures; and qualitative data will
include interviews with families (#=10), online focus
group discussions with health visitors (n=3), observa-
tions of breastfeeding support in the intervention clus-
ters (n=2-3), and dialogue meetings held with health
visitor representatives from intervention clusters (n=38).
Data from health visitors’ survey and the organisational
survey will help us gain insight into any potential contami-
nation between trial arms carried by health visitors changing
employment from intervention clusters to control clusters.

Realist evaluation

A realist evaluation will be conducted to explore how
the intervention works. Thorough analysis of the
mechanisms that the intervention activates to produce
the desired outcomes in the families of the interven-
tion group will be conducted. The evaluation will high-
light what works for whom under which circumstances.
Qualitative data produced in individual interviews with
parents (n=25), observations of breastfeeding sup-
port (n=30), focus group discussions with health visi-
tors (n=6) and field notes from dialogue meetings with
health visitors (n=104) will be analysed to identify the
relationship between context, mechanisms and outcomes
(so-called CMO configurations) [54]. We will conduct
realist interviews to examine our programme theory and
the causal assumptions on which it is rooted.

Health economic assessment
The health economic evaluation will shed light on the
total health economic consequences of the intervention,
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including the intensified intervention. The health eco-
nomic evaluation will be conducted as a cost-effective-
ness analysis measuring health benefits as changes in
the proportion of women breastfeeding at four and/
or six months postpartum; and as a cost-utility analy-
sis measuring the mothers’ gained quality-adjusted life
years (QALYs). We measure QALYs using the widely used
EQ-5D survey. QALYs include considerations related to
both physical and mental well-being [55].

In both analyses, we assess two types of costs. First,
direct costs related to the intervention will be assessed.
Here, we distinguish between costs associated with
the adaptation of the intervention and costs associated
with its operation. Adaptation costs are fixed costs that
are unlikely to be incurred by potential future adopters,
whereas operating costs are repeated which is why sepa-
rate reporting of cost types is relevant. Second, we will
estimate the indirect costs (or savings) of the interven-
tion. Like for indirect costs, we estimate the impact of the
intervention on subjects’ healthcare usage in the primary
and secondary healthcare sector. Such usage includes GP
services and hospital admissions for both mother and
child. We will consider the longest possible follow-up
period. Both when considering breastfeeding and QALYs,
we report the incremental effectiveness ratio (ICER). The
ICER will establish the cost required to increase the share
of breastfeeding mothers by a specific percentage and the
cost accrued per gained QALY. Summarizing the cost-
effectiveness of the intervention using ICERs allows for
comparison with other healthcare interventions. Addi-
tionally, we will conduct a series of subgroup analyses
to evaluate if the cost-effectiveness of the intervention
depends on family characteristics.

Patient and public involvement

The intervention was developed based on a previous
successful study [27] and on a needs assessment [30] in
a co-creation design with one to two health visitor rep-
resentatives from each of the intervention clusters. The
development was conducted in an iterative manner
where health visitors tested aspects of the intervention in
their real-world setting after having attended each meet-
ing. The intervention was developed within a two-step
approach: first, the contents and major outlines of the
intervention were developed (January 2021 — April 2021).
Next, co-creation with health visitor representatives from
the intervention clusters was conducted following the
described iterations (April 2021 — December 2021).

To be able to reduce social inequality in breastfeed-
ing, it is important to investigate how the Breastfeed-
ing Trial works in families who carry a high risk of early
breastfeeding cessation, i.e., conceptualised in this study
as families in which the mother is young or has a low
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educational attainment. These characteristics are in many
ways stigmatised in high-income settings like Denmark
[56, 57]. Therefore, it is essential that the intervention
supports relationship built on trust and provides a sense
of security between the health visitor and the family. In
an effort to avoid this stigma, recruitment videos devel-
oped and employed as part of the intensified interven-
tion were tested among mothers in the target group and
revised according to their feedback. Additionally, parents
in the risk group participated during the questionnaire
development phase with testing of questionnaires, which
generated valuable input for the process.

A reference group of parent organisations, practition-
ers and decision makers will be established in order to
contribute knowledge and experience, qualifying the
project and in the long term facilitating and ensuring the
dissemination of the project and ensuring that the knowl-
edge produced will be targeted the audience including
relevant decision makers.

During monthly dialogue meetings, health visitors will
have the opportunity to disclose information about any
harms or adverse effects. As the intervention aims to
strengthen existing standard care, it is not expected to
induce harm to the study population, and no data moni-
toring committee has been established.

Dissemination

The findings from the study will be reported in interna-
tional peer-reviewed scientific journals and at national
and international conferences. Moreover, participating
municipalities, funding bodies, state and local govern-
ments and other stakeholders will be invited to partici-
pate in a national conference where the study findings
will be presented. The Vancouver authorship guide-
lines will be adhered to and the appropriate CONSORT
reporting guideline will be used when reporting the study
findings.

ClinicalTrials.gov registration: NCT05311631.

Discussion

This article outlines a cluster-randomised trial designed
to increase breastfeeding duration and reduce social
inequality in breastfeeding among Danish women - a
population with a high uptake and long duration of
breastfeeding compared with high-income countries
around the world [4]. Results from Cochrane reviews
have shown that healthcare services’ supportive practices
may increase the duration of exclusive breastfeeding [2]
which may be even further prolonged by heightening the
frequency of the support offered to families in the early
postpartum period [23] when cessation rates peak [58].
Occasionally, providing equal opportunities for all will
not render equal outcomes. Therefore, the present trial
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adopts an equity approach in which those with higher
risks are offered a higher dose of the intervention.

The MRC framework for complex intervention recom-
mends that researchers go beyond investigating whether
an intervention works by asking broader research ques-
tions identifying other impacts it might have, how the
intervention works taking into account the context, and
also considering how emerging evidence may be used to
support decision making [32]. As such, the evaluation of
a large intervention like the present study may benefit
from taking a multiple methods stance. Besides apply-
ing an effectiveness approach, a realist evaluation will
provide knowledge about how the intervention works,
for whom it works and under what circumstances [36].
Furthermore, a health economic analysis will provide
knowledge about whether the intervention is cost effec-
tive compared to other breastfeeding promotion inter-
ventions as well as other early-life intervention and other
health interventions in general.

A trial is only as good as methods and design applied.
Therefore, we have carefully considered our choices and
based them on current knowledge and MRC recommen-
dations [32]. To achieve as high as possible a response
rate in the survey conducted among parents, question-
naire items have been carefully chosen based on the
proposed mechanisms of change displayed in the pro-
gramme theory (Fig. 2) and we made sure to minimise
the length of the questionnaire. To reduce the risk of
selection bias, only few exclusion criteria were applied;
i.e.,, we applied only those criteria that contributed to
elucidate differences in the likelihood of succeeding with
breastfeeding or that were a safety hazard to the infant.
In this way, we may have strengthened the generalisabil-
ity of the findings. Moreover, the contents of the support
might vary according to context, be it organizational or
personal, e.g., the skills of the individual health visitors.

One strength of this study is that data will be col-
lected in two regions of Denmark that have some of the
lowest breastfeeding rates and in 21 different munici-
palities. This will reduce the risk of recruitment bias
and allow comparisons by context of outcomes and pro-
cesses, thereby extending generalisability to other set-
tings. Another strength is that data on individuals lost to
follow-up will be retrieved from registers, providing the
opportunity to analyse important differences between
individuals retained in the study and those who dropped
out. Linkage to register data will provide further pos-
sibility to assess recruitment bias as we will identify all
women assessed versus those not assessed for eligibility
[51, 59].

A potential confounder of the results is that health
visitors may shift employment between municipalities in
the two trial arms and that mothers in the intervention
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clusters might have relations with mothers in control
clusters, all of which may potentially cause some con-
tamination by relaying breastfeeding-related information
from the intervention group to mothers in the control
group. Furthermore, the website used constitutes a spe-
cific risk as it is password protected by a generic, easily
shared code only. The role of these potential risks of bias
will be assessed. Furthermore, the design of the study
does not allow for concealment of allocation group.
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