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Abstract 

Background:  Inequality in health can have profound effects on a child’s opportunities later in life. To prevent these 
downstream effects in families at increased risk of adversity, programs are needed to provide support and improve 
well-being across several domains. The present trial is aimed at assessing the effectiveness of the Minding the Baby® 
(MTB) home visiting intervention in improving the mother-child relationship, parental reflective functioning, well-
being, and mental health, as well as child development and well-being in families at known risk of adverse health, 
relational, and developmental outcomes.

Methods:  The study is a pragmatic, prospective, quasi-cluster-randomized controlled trial in which seven Danish 
municipalities were randomized to MTB training in either 2018 or 2019. A total of 250 pregnant women at increased 
risk of adversity will be recruited (75 care as usual families and 175 intervention families). Care as usual families will 
be recruited before and after the MTB training. The MTB intervention is an attachment-based, interdisciplinary home 
visiting intervention offered from the third trimester of pregnancy until the child is 2 years old. The participants are 
assessed at baseline, and when the infant is 3, 12, and 24 months old. The primary outcome is maternal sensitivity 
measured by the Coding Interactive Behavior scale applied to video recordings of mother-infant interactions. Sec‑
ondary outcomes include parent-child interaction, parental reflective functioning, parental mental health, maternal 
satisfaction, parental stress, and child development and well-being. The treatment effect is estimated as a fixed effect 
using a binary indicator of MTB treatment, and cluster-robust standard errors based on wild bootstrap are used for 
inference.

Discussion:  This is the first trial of MTB in a Scandinavian context and will include the largest sample yet in a trial of 
MTB. The trial is expected to contribute to knowledge about the effect of early support for pregnant women, their 
infants, and their families at increased risk of adversity.

Trial registration:  ClinicalTrials.gov NCT03​495895. The study was registered on April 12, 2018.
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Introduction

Background and rationale {6a}
Inequality in health can have profound effects on a 
child’s opportunities later in life [1, 2]. A recent reg-
ister-based study including more than half a million 
Danish children aged 0–15 years found that children 
exposed to childhood adversity—such as material dep-
rivation, loss within the family and negative family 
dynamics—have a markedly higher rate of hospitaliza-
tion in childhood and adulthood [3]. The link between 
childhood adversity and later health problems is par-
ticularly strong for events such as injuries, unspeci-
fied symptoms, health service contacts, respiratory and 
infectious diseases, mental and behavioral diagnoses, 
and later pregnancy and childbirth [3] and highlights 

the need to support the well-being of families at 
increased risk of adversity to prevent health inequali-
ties in the population.

Pregnancy and the transition to parenthood can be 
challenging for both parents and infants, particularly in 
families at increased risk of adversity. The fetal and infant 
brain is extremely plastic and infants need basic sensory, 
social, and emotional experiences and protection against 
toxic stress [4, 5]. Infants develop best in a responsive 
environment based on nurturing, consistent, and protec-
tive interactions with adults [6]. Fetal exposure to health 
risk factors during the mother’s pregnancy and exposure 
to abuse or neglect during the first years of life can cause 
long-term consequences such as poorer health, develop-
mental problems, disrupted attachment, mental health 
problems, and poorer educational outcomes compared to 
the outcomes of children who are not exposed to those 
risk factors [7–11]. The quality of the early care that the 
infant receives is crucial, and the presence of a sensitive 
and responsive caregiver can protect the child from the 
negative influence of toxic stress [2, 12, 13].

Warm, sensitive, and responsive interactions between 
parents and their infants are crucial contributors to 
promoting a secure infant-parent attachment [14–16]. 
Results from studies across a range of countries and cul-
tures suggest that approximately 40% of children have an 
insecure attachment to their primary caregiver [17]. Hav-
ing an insecure attachment and, in particular, a disorgan-
ized attachment to the caregiver leads to a higher risk of 
later mental health and behavior problems [18–23]. The 
quality of the attachment bond depends on the sensitivity 
of the caregiver [14, 24–26]. Parental sensitivity refers to 
the parent’s ability to observe the child’s signals, to inter-
pret them correctly, and to respond to them promptly 
and adequately [27]. This is key to the infant develop-
ing the capacities to regulate emotions and handle stress 
[15, 28], and as such, serves as a crucial protective fac-
tor as the child develops. Longitudinal studies show that 
positive, consistent, and supportive parenting predicts 
enhanced cognitive development and low levels of child 
problem behavior and child abuse [29–36]. If parents are 
supported in developing and applying sensitive parent-
ing skills, healthy child development can be stimulated, 
maltreatment can be reduced, and future problems can 
be prevented [31, 33, 36–47]. Sensitive parenting also 
predicts lower costs to society later in the child’s life, irre-
spective of childhood level of poverty, antisocial behavior 
(on the part of the child), and IQ [48].
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Recently, attachment-based parenting interventions 
have been developed to support the development of sen-
sitive and secure attachment relationships between par-
ents and infants. Studies find that parental sensitivity, 
parent-child interactions, and parent-child attachment 
can be improved through early intervention [37, 39, 49–
56]. This is found especially in interventions that focus 
clearly on maternal sensitive behavior [57]. Often over-
looked is the fact that the parent’s sensitive responsive-
ness depends upon their capacity to mentalize or reflect 
upon the child’s internal experience. The present study 
examines the intervention “Minding the Baby®,” which 
aims to both enhance parental sensitivity and to build 
the parent’s reflective capacities, namely their ability to 
understand their child’s intentions [58–60], to imagine or 
envision their child’s thoughts and feelings, and to under-
stand their child’s behavior as a function of underlying 
subjective experience [58, 61].

Minding the Baby® (MTB) is an attachment-based, 
interdisciplinary home-visiting intervention aimed at 
improving developmental, health, and relationship out-
comes in vulnerable young families having their first 
child. The MTB intervention aims to do so by (1) enhanc-
ing parents’ capacity to reflect on the child’s experience 
and thus respond sensitively, and (2) by providing the 
layers of emotional and concrete support necessary to 
support the parent-child relationship [62]. The interven-
tion was first tested in two randomized controlled trials 
(RCTs) in the USA. In the first trial [63], which included 
105 families, the intervention children—as compared to 
controls—were more likely to be securely attached and 
less likely to be disorganized in relation to attachment. In 
addition, child interactions at 4 months of age were less 
likely to be disrupted with teen mothers, and mothers 
at the highest risk improved in their reflective function-
ing over the course of the intervention. Participation in 
the intervention was also associated with several posi-
tive health and public health outcomes. The MTB fami-
lies were more likely to be up-to-date with their pediatric 
immunizations at when the child turned 1 year, young 
mothers were less likely to experience rapid subsequent 
childbearing and children were less likely to be referred 
to Child Protective Services [63]. In a small follow-up 
study, MTB mothers reported less externalizing behavior 
at child ages 3–5 years [64].

In a second RCT [61], participation in MTB was 
linked to improved parental reflective functioning, 
higher levels of secure attachment, and lower lev-
els of disorganized attachment when compared with 
controls. In a combined sample from the two studies, 
there were lower levels of obesity in toddlers from MTB 
families compared with control group families [65]. In a 

later follow-up study, children who had participated in 
MTB had lower levels of behavior problems, and MTB 
parents were more likely to parent in a supportive way 
[66].

A recent RCT of MTB in the UK including 148 young 
mothers found no effect of MTB on the primary out-
come parental sensitivity but found that MTB led to 
a reduction in child behavior problems at age 2 [67]. 
They found no significant effects on attachment secu-
rity, cognitive development, maternal mental health, 
and subsequent childbirths. In a secondary analysis, 
when mothers who were fully engaged in the inter-
vention were compared with those who were not, the 
level of engagement was linked to attachment security. 
Likewise, a secondary analysis revealed that while there 
were no main effects on parenting stress, there was a 
treatment × time interaction, such that intervention 
mothers experienced less parenting stress between 
their child’s first and second birthday.

The mixed results from the two studies warrant larger 
intervention studies. The MTB intervention was origi-
nally developed for young mothers; both the US study 
and UK studies targeted mothers between the ages of 
14 and 25. Becoming a teenage mother is a rare event in 
Denmark (0.45% of all births in 2020) and even becom-
ing a mother before age 25 is relatively rare (8.15% of 
all births in 2020) [68]. The target group for MTB in 
Denmark is, therefore, older than in the previous stud-
ies. Furthermore, MTB has not previously been imple-
mented and tested in a Scandinavian welfare context. 
Consequently, it is important to examine the effects 
of MTB in a Danish context with an older population 
of pregnant women and mothers who are at risk for 
adversity.

Objectives {7}
The trial aims to assess the effectiveness of the Mind-
ing the Baby® home-visiting intervention in improving 
parental sensitivity, parent-child interaction, parental 
reflective functioning, parental mental health, maternal 
satisfaction, parental stress, and child development and 
well-being. The hypothesis for the primary outcome 
is that mothers in the intervention group will have a 
higher level of parental sensitivity than mothers in 
the control group when the child is 12 and 24 months 
old. For the secondary outcomes, we hypothesize that 
mothers in the intervention group will show improved 
parent-child interaction, improved levels of reflec-
tive functioning, fewer signs and symptoms of mental 
health disturbance, higher maternal satisfaction, and 
lower parental stress, and that we will see improved 
child development and well-being.
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Trial design {8}
The study is a pragmatic, prospective, parallel, superi-
ority, quasi-cluster RCT with two study arms: interven-
tion (MTB) and care as usual (CAU).

Methods: participants, interventions, 
and outcomes
Study setting {9}
The study is conducted in 11 Danish municipali-
ties. Most of the municipalities are medium-sized 
with populations ranging from 45,600 to 89,800, but 
the trial also includes three small municipalities with 
populations ranging from 26,000 to 38,000, and one 
larger municipality with a population of 350,000. Seven 
municipalities were randomized in 2018 on a site level 
to either the first wave (2018) or the second wave (2019) 
of clinical training and implementation of the interven-
tion. Because recruitment was slower than expected, 
we added four municipalities to the study in 2019 and 
2020. These four municipalities could not be rand-
omized because there was only one clinical training 
session available when they joined the study. All munic-
ipalities recruit CAU participants from the beginning 
of the recruitment period and until they receive train-
ing. Once the clinicians have received training in MTB, 
they start recruiting intervention families. To secure 
enough CAU families, most municipalities continue to 
recruit CAU participants after receiving MTB train-
ing. To avoid contamination, municipalities have been 
asked to not let MTB clinicians handle control families.

Table  1 shows which year the 11 municipalities 
received clinical training and whether they were rand-
omized or not.

The flow chart is presented in Fig. 1.

Eligibility criteria {10}
Inclusion and exclusion criteria
Pregnant women at least 15 years old who are charac-
terized as antenatal care groups 3 or 4 according to the 
Danish Health Authority’s recommendations for antena-
tal care [69] are invited to participate in the study. Preg-
nant women I care groups 3 and 4 have complex physical, 
mental, or social problems, or harmful substance abuse 
and need intensive care from an interdisciplinary team 
as they have a higher risk of preterm birth or pregnancy 
complications [70–72]. The pregnant women in the study 
may experience one or more the following character-
istics: the authorities worry about the well-being of the 
child, the family has no support network, there is a his-
tory of childhood trauma or neglect, parental depression 
or anxiety, social problems, economic problems, unstable 
family relationships, and alcohol or substance abuse. Par-
ticipation in the MTB intervention is voluntary.

Women are excluded if they fulfill one or more of the 
following criteria: (1) a child older than 3 years old liv-
ing full-time with the family, (2) current severe substance 
abuse, (3) severe psychotic illness (F20), (4) profound or 
severe learning disabilities, (5) life-threatening illness in 
parent or child, and (6) not able to fill out questionnaires 
in Danish.

Who will take informed consent? {26a}
Informed consent for participation in the study is obtained 
by municipal frontline workers after informing the preg-
nant woman about the study and receiving oral consent.

Additional consent provisions for collection and use 
of participant data and biological specimens {26b}
Not applicable as this trial does not involve collecting 
biological specimens for storage.

Table 1  When the participating municipalities received training and whether they were randomized or not

(x) the municipality withdrew from the study before training in 2019. Small: population <40,000; medium: population ≥40,000 and <100,000; big: >250.000

Municipality Randomized MTB Teams Training in 2018 Training in 2019 Training in 2020 Population

A Yes 1 x Small

B Yes 2 x Medium

C Yes 2 x Medium

D Yes 2 x Medium

E Yes 2 x Medium

F Yes 0 (x) Small

G Yes 4 x x Big

H No 1 Medium

I No 2 x Medium

J No 2 x Medium

K No 2 x Small
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Interventions
Explanation for the choice of comparators {6b}
The comparison group receives the usual care that was 
being provided to families in the target group before 
MTB was implemented. According to Danish law, 
municipalities must offer support to families within this 
target group. Therefore, it is not possible to include a 
non-treated control group. As the target group for MTB 
is relatively small in many of the municipalities, they do 
not necessarily have other specific interventions to offer. 
We expect that CAU will differ between the participating 
municipalities.

Intervention description {11a}

Care as usual  Families in the control group receive the 
usual care that is offered to families in the target group in 
each of the participating municipalities. Universal prena-
tal care consists of four to seven midwife consultations, 
three general practitioner consultations, and two ultra-
sound scans [73]. At-risk pregnancies receive additional 
care based on individual needs including consultations 
with a social worker, medical doctor, and/or a therapist 
at a family clinic. The majority of uncomplicated births in 

Denmark are midwife-assisted hospital births. After hos-
pital discharge, the municipality of residence is informed 
about the birth and the family gains access to home vis-
iting by municipal health visitors. Home visits are pro-
vided by the municipality within the guidelines issued 
by the Danish Health Authority [74]. The standard pack-
age offered to all families includes one home visit during 
pregnancy and three to five visits during the first year of 
life. All Danish health visitors are registered nurses with 
1.5 years of additional specialized training in supporting 
maternal, child, and family health.

All families are also offered a birth checkup and three 
well-child checkups with their general practitioner 
within the first year of the child’s life and when the child 
turns 2. The support offered to families in need of extra 
care consists of extra visits from health visitors, sessions 
with family therapists, and/or group or individual-based 
interventions such as the Circle of Security – Parenting 
(COS-P). Family therapists can include licensed psychol-
ogists or social workers and teachers with therapeutic 
training. Compared with MTB, usual care will often be 
commenced later (often after the child is born) and can 
be of higher intensity, but this will usually be for a shorter 
period compared to MTB.

Fig. 1  Study flow chart



Page 6 of 18Pontoppidan et al. Trials          (2022) 23:529 

We will register the type and intensity of interventions 
offered to the CAU group between the participating 
municipalities.

Minding the Baby  Based on an applied research model 
grounded in attachment and social ecology theory, 
Minding the Baby® (MTB) involves an integrated model 
of care that bridges primary care and mental health 
approaches to enhancing the mother-infant relationship 
and, whenever possible, the father-infant relationship 
[75]. The MTB program is aimed at mothers, children, 
and families at particular risk of impaired parent-child, 
health, life course, and mental health outcomes. MTB is 
focused on (1) enhancement of the parent-child relation-
ship, the health, and mental health of mother and child, 
and life course outcomes within young families; and (2) 
prevention at a very early stage of the family’s develop-
ment. Home visiting is the primary intervention modal-
ity, and visits begin in pregnancy through the child’s sec-
ond birthday. All clinicians are trained in supporting and 
enhancing parental reflective functioning (PRF).

The core of the model consists of three key elements: (1) 
promoting secure attachment, parental reflectiveness, 
health and mental health, self-efficacy in the parent and 
infant; (2) Supporting parental reflectiveness through 
relationships with home visitors; and (3) using an inter-
disciplinary approach in meeting young families’ diverse 
and multiple needs.

Families are visited weekly beginning in the mother’s 
second or third trimester of pregnancy up through the 
child’s first birthday, and on a biweekly basis from the 
child’s first birthday through the child’s second birthday. 
Visits are carried out on an alternating basis by a team 
comprising a nurse (who is a trained health visitor) and 
a family therapist. Home visits last approximately 1 
h, although this can vary based on a family’s particular 
needs. At times of crisis or when families require sup-
plies (e.g., children’s clothes) or time, home visits can be 
extended or increased in frequency.

The MTB approach has been manualized around a well-
developed set of principles, protocols, and guidelines 
contained within a treatment manual (available in English 
and Danish) (Slade et al., 2018). Clinicians must partici-
pate in a 4-day training course and, over the first 3 years 
of implementation, participate in monthly supervisory 
sessions with local supervisors and program consultants, 
in addition to ongoing educational sessions and fidelity 
oversight from program developers. Within the interven-
tion design, the clinical work with individual families is 
flexible, individualized, and shaped by the family’s needs 

and circumstances at the time of each home visit. The cli-
nicians confer regularly about each of their shared fami-
lies; they also maintain close contact with health provid-
ers at the community health clinics from which families 
are recruited. All Danish MTB home visitors carry a 
part-time MTB caseload consisting of two to six families, 
except for one municipality where home visitors are full-
time with MTB and carry a caseload of 22–25 families.

All intervention families will receive MTB in addition to 
care as usual. To increase consistency for the families, 
the MTB health visitors, in addition to their MTB work 
with caseload families, will conduct the routine visits 
prescribed by Danish health service mandates during the 
infant’s first 2 years.

Criteria for discontinuing or modifying allocated 
interventions {11b}
Women are withdrawn from the study if the child is 
placed in out-of-home care and the event will be regis-
tered as an outcome. If the participant does not wish to 
continue or decides to move to a municipality not offer-
ing MTB, the intervention will be discontinued. The 
intervention will also be discontinued if the MTB team 
cannot establish contact with the participant despite 
multiple attempts to do so over an extended period.

Strategies to improve adherence to interventions {11c}
Clinicians follow the treatment manual (available in 
English and Danish) in a flexible and individualized 
way that is shaped by the family’s needs and circum-
stances. Adherence to the manualized intervention will 
be ensured by regular supervision that includes regular 
home visitors’ team meetings, local supervision for case 
discussion, and reflective supervision, as well as consul-
tation from trainers and model developers for case pres-
entations, clinical discussions, review of difficult clinical 
scenarios, implementation of essential elements of the 
model, and ongoing education about topics relevant to 
the model application. After each visit, the MTB clinician 
will complete a short questionnaire about visit charac-
teristics such as length, location, family members pre-
sent, and the type of information and support they have 
offered to the family.

Relevant concomitant care permitted or prohibited 
during the trial {11d}
Participants are allowed to receive any other care during 
the trial. However, municipalities are asked not to offer 
additional therapeutic parent interventions (such as the 
Circle of Security) while parents are in MTB.
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Provisions for post‑trial care {30}
N/A—we will not offer any post-trial care.

Outcomes {12}
Data are collected at five time points: T0: baseline imme-
diately after recruitment, T1: baseline part two before 
the child is born, T2: when the infant is 3 months old, 

T3: when the infant is 12 months old, and T4: when the 
infant is 24 months old.

Measures/outcomes  Table  2 shows the timing of the 
measures.

Baseline measures  In addition to the socio-demo-
graphic measures, we include the following measures 

Table 2  Socio-demographic measures assessed at T0–T4 include the mother’s age, education, occupation, ethnicity, number of 
children, household status, and housing situation

T0 T1 T2 T3 T4

Parent measures

  Socio-demographic measures Age, education, etc. √

  Pregnancy reflective functioning PRFQ-P √

  Hospital Anxiety Depression Scale HADS √

  Experiences in close relationships ECR-R √

  Childhood trauma experience CTQ √

  PTSD symptoms PTSD-8 √

  Well-being WEMWBS √ √ √ √

  Well-being WHO-5 √

  Postnatal depression EPDS √ √ √

  Maternal satisfaction and experience BaM-13 √

  Parental reflective functioning PRFQ √ √

  Parental Stress PSS √ √

  Partner relationship CSI4 √

  Parenting SEAM family profile √

  Overall health and life satisfaction √ √ √ √

  Loneliness and network √ √ √ √

  Breastfeeding expectations and duration √ √ √

  Use of alcohol, drugs, and medicine √ √ √ √

  Household economy √ √ √ √

  Mobile phone √ √

  Birth control √

  Experience with cross-sectional collaboration √ √

  Job expectations √ √

Child measures

  Development ASQ-3 √

  Social-emotional development ASQ-SE2 √ √ √

  Social-emotional development SDQ √

  Language and communication 2-5 √

  Child temperament √ √

  Child health √ √ √ √

  Screen time child √

  Child care √ √

Parent-child relationship measures

  Mother and baby interaction MABISC √

  Mother and infant interaction MIRS √

  Learning activities Singing, reading √ √

  Parent-child interaction (video) CIB √ √
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at baseline to assess the initial level and to account for 
them as possible moderators or confounders in the effect 
analyses.

The Prenatal Parental Reflective Functioning Question-
naire (P-PRFQ) [76] is a 14-item measure of parental 
reflective functioning or the pregnant woman’s ability to 
mentalize. The P-PRFQ is an adaptation of the PRFQ 
[77] and consists of three subscales: opacity of mental 
states (4 items), reflecting on the fetus-baby (5 items), 
and the dynamic nature of mental states (5 items). Cron-
bach’s alpha is 0.77 for the total score and 0.69–0.77 
for the three subscales. Responses are on a Likert scale 
ranging from 1 to 7 with three different scales: (1) High-
Low where 7 = optimal PRF, 1 = low PRF; (2) Low-High 
where 1 = optimal PRF, 7 = low PRF, and (3) Middle 
where 4 = optimal PRF, 1 and 7 = low PRF. The total 
score range is 7–98.

The Hospital Anxiety and Depression Scale (HADS) 
[78, 79] is a 14-item measure of anxiety and depres-
sion. HADS consists of the two subscales “anxiety” and 
“depression,” both ranging from 0 to 21, where low scores 
indicate less anxiety and depression.

The Experiences in Close Relationship Scale-Short Form 
(ECR-S) [80] is a 12-item measure of adult attachment 
consisting of the two subscales: “Anxiety” (fear of aban-
donment and a craving for interpersonal closeness) and 
“avoidance” (fear of intimacy and interpersonal depend-
ency). Each subscale ranges from 1 to 42, where low 
scores indicate better attachment.

The Childhood Trauma Questionnaire (CTQ) [81] is 
a 28-item measure of adverse childhood experiences 
(ACE). Items are rated on a 5-point Likert scale (Never 
true, Rarely true, Sometimes true, Often true, Very often 
true). The CTQ consists of five subscales: emotional 
abuse, physical abuse, sexual abuse, emotional neglect, 
physical neglect, and a minimization/denial subscale. 
Each subscale ranges from 5 to 25, where low scores indi-
cate less trauma experience.

The PTSD-8 inventory [82] is an 8-item measure of post-
traumatic stress disorder (PTSD) symptoms, including 
intrusion, avoidance, and hypervigilance. The total score 
range is 8–32, where a low score indicates a lower level of 
PTSD.

Primary outcome  The primary outcome is maternal 
sensitivity measured by the Coding Interactive Behav-
ior (CIB) instrument [83] when children are 12 and 24 
months of age. The main hypothesis is that mothers in 

the intervention group will have a higher level of parental 
sensitivity (a CIB composite) than mothers in the control 
group. Maternal sensitivity is a subscale of the CIB. The 
CIB is a global rating system for social interactions that 
includes 22 parent codes, 16 child codes, and five dyadic 
codes rated on a scale of 1 to 5 which can be aggregated 
into the following composites: sensitivity, intrusive-
ness, limit setting, involvement, withdrawal, compli-
ance, dyadic reciprocity, and dyadic negative states. The 
CIB is coded based on a 6-min mother-infant free play 
interaction recorded in the home or at another location 
preferred by the family. Adverse events will be monitored 
during intervention and reported to the PI. The PI will 
report severe and serious adverse events to the internal 
review board. The CIB system has been validated as an 
assessment measure in multiple studies of mother-child 
interactions in both normative and high-risk popula-
tions and shows stability over time, predictive validity, 
and adequate psychometric properties [50, 51, 83–85]. 
Mother-infant interactions are coded by reliable coders 
blind to treatment allocation. The inter-coder agreement 
will be calculated on a 10% randomly selected subset of 
the sample.

Secondary outcomes  The parent-child relationship will 
be measured by the remaining composites of the CIB: 
intrusiveness, limit setting, involvement, withdrawal, rec-
iprocity, and negative states.

The short version of the Warwick-Edinburgh Mental 
Well-being Scale (WEMWBS) [86, 87] is a seven-item 
measure of maternal mental health. A total score is cal-
culated by summing the seven items and converting the 
raw score according to a published conversion table. Raw 
score and converted score range from 7 to 35. Higher 
scores indicate better maternal mental health.

The World Health Organization (WHO)-5 Well-Being 
Index [88, 89] is a five-item measure of current mental 
well-being. Items that are rated on a six-point Likert scale 
(all the time, most of the time, slightly more than half the 
time, slightly less than half the time, some of the time, at 
no time). The total score ranges from 0 to 100, where a 
high score indicates better well-being.

The Edinburgh Postnatal Depression Scale (EPDS) [90, 
91] is a ten-item measure of mothers’ depression symp-
toms. Depression total score ranges from 0 to 30. A low 
score indicates fewer depression symptoms, and a score 
of 11 or above is considered clinically significant.

Being a Mother (BAM-13) [92] is a 13-item measure of a 
woman’s satisfaction and experience with being a mother. 
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Items are rated on a four-point scale (no, hardly ever; no, 
not very often; yes, some of the time; yes, most of the 
time). The total score ranges from 0 to 39. A low score 
indicates higher satisfaction.

The Parental Reflective Functioning Questionnaire 
(PRFQ) [77] is an 18-item measure of parental reflec-
tive function. The PRFQ consists of three subscales with 
score ranges from 6 to 42: (1) Pre-Mentalizing Modes 
(PRFQ-PM) with six items (a low score indicates better 
RF); (2) Certainty about Mental States (PRFQ-CMS) with 
six items (a midrange score indicates better RF); and (3) 
Interest and curiosity in mental states PRFQ-IC with six 
items (a high score indicates better RF).

The Parenting Stress Scale (PSS) [93, 94] is an 18-item 
measure of parenting stress that is rated on a five-point 
scale (strongly disagree, disagree, undecided, agree, 
strongly agree). The PSS consist of two subscales: Paren-
tal Stress (items 3, 4, 9, and 10–16) and Lack of Paren-
tal Satisfaction (items 1, 2, 5, 6, 7, 8, 17, and 18). When 
scoring the subscales LPS items are reversed, and item 
responses are dichotomized into 0 (strongly disagree and 
disagree) and 1 (undecided, agree, and strongly agree) 
and items 2 and 11 are left out. Scores are then summed 
to subscale scores each ranging from 0 to 9 (PS) and 0 to 
7 (LPS), where a low score indicates less stress and higher 
satisfaction.

The Couple Satisfaction Index [95] is a four-item meas-
ure of relationship satisfaction. Items are rated on a 
5-point Likert scale (not at all true to completely true). 
Total scores range from 5 to 20, with higher scores indi-
cating higher relationship satisfaction.

The SEAM Family Profile [96] is a 17-item measure of 
family characteristics such as parental worries and need 
for additional support. Items are rated on a 3-point scale 
(most of the time; sometimes; do not know or do not 
know yet).

The Ages and Stages Questionnaire 3 (ASQ:3) [97] is a 
30-item measure of child developmental progress. The 
ASQ:3 consists of the following five subscales: commu-
nication, gross motor, fine motor, problem-solving, and 
personal-social. Cronbach’s alpha ranges from 0.67 to 
0.85 for the five subscales for the version for children 
aged 3 months [98]. The total score range is 0–300 and 
low scores indicate better development.

The Ages and Stages Questionnaire-Social Emotional 2 
(ASQ:SE-2) [99] is a measure of child social-emotional 
development. The ASQ:SE-2 consists of the following 

seven subscales: self-regulation, compliance, social-
communication, adaptive functioning, autonomy, affect, 
and interaction with people. Total score range is 0–150 
(3 months 15 items), 0–260 (12 months 26 items). A low 
score indicates better development. Cronbach’s alpha 
ranges from 0.71 to 0.91. Concurrent validity ranges from 
71 to 90%. Sensitivity ranges from 78 to 84%, and speci-
ficity ranges from 76 to 98% [100].

The Strengths and Difficulties Questionnaire (SDQ) [101, 
102] for parents of 2-to-4-year-old children is a 25-item 
measure of child behavior and psychopathology. Items are 
rated by parents on a 3-point scale (not true, somewhat 
true, certainly true). The SDQ consists of five domains: 
hyperactivity/inattention, peer problems, conduct prob-
lems, emotional symptoms, and pro-social behaviors. 
The SDQ also has an additional seven-item impact sup-
plement about daily function.

The 2–5 questionnaire [103] focuses on the development 
of 2-to-5-year-old children. The full questionnaire con-
sists of 124 items. We include the seven-item language 
comprehension subscale and the ten-item spoken lan-
guage subscale. Items are rated on a 3-point scale (does 
not apply; applies sometimes or to some extent; applies). 
The total score range for language comprehension is 
7–21 and 10–30 for spoken language. A lower score indi-
cates better language skills.

The Mother and Baby Interaction Scale (MABISC) [104] 
is a ten-item measure of the mother-infant relationship 
that is rated on a 5-point Likert scale (always, most of the 
time, occasionally, not often, never). The total score range 
is 0–40, and a high score indicates a better relationship.

The Mother-Infant Relationship Scale (MIRS) [105] is 
a 19-item measure of distorted maternal representa-
tions. Distorted maternal representations are disturbed 
thoughts and feelings that a mother may have about 
her infant and herself as a parent that influence par-
enting behaviors and caregiving. Items are rated on a 
4-point Likert scale (never to always). The total score 
range is 15–45, where a low score indicates less distorted 
representations.

Activities with child consist of 4 items measuring parent 
and child interaction through activities such as singing 
and reading. The total score range is 4–24. A high score 
indicates more interaction.

The mothers will also be asked single items about over-
all health, life satisfaction, breastfeeding intention, 
breastfeeding duration, use of birth control, supportive 
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network, loneliness, and how they experience the inter-
disciplinary collaboration between all clinicians involved 
(e.g., midwife, general practitioner, health visitor, fam-
ily therapist). If the mother is not employed, she will be 
asked questions about indicators for progression toward 
employment (belief in own skills, mastery of health, 
and work identity). These items were developed in the 
employment indicator project [106].

Administrative data  When all children have turned 2 
years old, we will retrieve data on all families from Dan-
ish administrative data such as the Population Statistics 
Register, the National Patient Register, the National Pre-
scription Register, the National Health Insurance Ser-
vice Registry, Oral Health Register, the Education Reg-
ister, and the Danish Rational Economic Agents Model 
(DREAM). With these data, we can examine outcomes 
such as vaccinations, child examinations at the general 
practitioner and dentist, use of social and health care ser-
vices including emergency visits, use of medication, and 
information about housing, education, and labor market 
participation for the parents.

Fidelity  In addition to the elements of interventionist 
training and ongoing supervision for fidelity monitor-
ing, implementation process variables will be collected 
from each site. For intervention families, the MTB 
clinician must register each visit with the family. For 
all families, we will collect data from the municipal-
ity on what they have been offered (apart from MTB). 
We ask for information about who is providing the 
support and the intensity of the support (number and 

length of sessions). We also ask if the child has been 
placed in out-of-home care.

Participant timeline {13}
The protocol conforms to the Standard Protocol Items: 
Recommendations for Interventional Trials (SPIRIT) 
guidelines (Fig. 2).

Sample size {14}
Power analysis was carried out in the design phase to 
assess the statistical power for testing the main hypoth-
esis. The power calculation is based on a meta-analysis 
of interventions aimed at improving parenting sensitiv-
ity [57]. The overall average effect size was 0.44 (stand-
ardized mean difference, SMD). We expect controls to 
constitute about one-third of the sample. For normally 
distributed outcomes and using a two-sided alpha of 
0.05, and a beta of 80%, we would need a total of 183 
participants (61 control and 122 intervention) for an 
effect size of 0.44 SMD. To leave room for dropout, we 
plan to recruit 250 participants (75 control and 175 
intervention).

Recruitment {15}
Participants will be recruited by municipal frontline 
workers by phone or in person. The municipalities get 
information about pregnant women in care groups 3 
and 4 from the maternity wards, from municipal inter-
disciplinary meetings about pregnant women at higher 
risk of adversity, or from child protective services if they 
receive a reporting about the family or if the pregnant 

Fig. 2  Schedule of enrolment, allocation, intervention, and assessments
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woman previously has been supported by child protec-
tive services. Families in the target group who are eligible 
for the MTB intervention will be invited to participate in 
the study and will be offered either MTB or the control 
condition. The frontline worker will give oral information 
about the study and give the study leaflet to the family. 
If the pregnant woman gives consent to participate, her 
partner is also be invited to participate. The consent form 
and other related documentation given to participants 
are available from the authors on request.

After receiving consent, the frontline worker will reg-
ister the pregnant woman (and partner) through a regis-
tration form in SurveyXact. Research staff at VIVE then 
send the baseline questionnaire to the participant (and 
partner) by text message and by email. Clinicians ask the 
participant (and partner) to fill out the second part of the 
baseline questionnaire (childhood trauma experiences 
and PTSD symptoms) at a home visit and will conduct 
the Pregnancy Interview with the intervention mothers 
and partners. Frontline staff will inform VIVE when the 
child is born.

Assignment of interventions: allocation
Sequence generation {16a}
Participating municipalities were randomized on a site 
level to take part in either the first wave (2018) or the 
second wave (2019) of training and implementation of 
the intervention. Seven municipalities that constitute 
the original sample were randomized in 2018 to receive 
MTB training in either 2018 or 2019. Six municipalities 
constituted a site each, while the seventh, a larger munic-
ipality supplied four teams that were randomized as four 
additional sites. We, therefore, randomized 10 units. The 
municipalities were informed about allocation immedi-
ately after the randomization was conducted.

Concealment mechanism {16b}
Each municipality was given a letter (A, B, C, D, E, and 
F), and the four teams in the larger municipality (G) were 
numbered from 1 to 4. We applied block randomization 
with fixed block sizes: the first six municipalities were 
allocated in a 2:1 ratio so that two municipalities were 
assigned in the first wave, and four were assigned to the 
second wave. The uneven allocation ratio was the result 
of restrictions in training capacity in the initial study 
phase. For site G with four teams, we received the names 
of the clinicians in each of the four teams before rand-
omizing the teams 1:1 to either the first or the second 
wave of training.

Implementation {16c}
Randomization was conducted by the trial statistician. 
Allocations of individual mothers are contingent on 

the wave a given site is allocated to. All seven origi-
nal municipalities recruited CAU families before they 
received training. To secure enough CAU families, 
most municipalities continued to recruit CAU partici-
pants after receiving MTB training. This is the case if 
the MTB team is full or if the family is recruited very 
close to term.

Because recruitment was slower than expected and one 
of the seven original municipalities dropped out before 
training in 2019, we had to add four municipalities to the 
study in 2019 and 2020. These four municipalities could 
not be randomized because there was only one train-
ing session available when they joined the study. One 
municipality that had been trained in MTB before the 
trial started was added in 2019. This municipality did not 
have a CAU treatment and therefore only supplied MTB 
families to the study. One municipality was recruited 
before training in 2019 (wave 2) and two municipalities 
were recruited in 2020 where an extra training session 
was offered due to external funding (wave 3). The three 
municipalities recruited control families before train-
ing, and recruited intervention and control families after 
receiving training following the same guidelines as the 
original municipalities.

The municipality that joined before the 2019 training 
decided to discontinue the MTB intervention. They will 
continue the MTB intervention until the recruited inter-
vention families graduate and will continue recruiting 
CAU families for the study.

Assignment of interventions: blinding
Who will be blinded {17a}
As the intervention is a home visiting intervention, par-
ticipants and care providers cannot be blinded. Outcome 
assessors, coders, and data analysts will be blinded.

Procedure for unblinding if needed {17b}
N/A as participants and clinicians cannot be blinded to 
treatment allocation.

Data collection and management
Plans for assessment and collection of outcomes {18a}
Data are collected at five time points: T0: baseline imme-
diately after recruitment, T1: baseline part two before 
the child is born, T2: when the infant is 3 months old, 
T3: when the infant is 12 months old, and T4: when the 
infant is 24 months old.

Data are collected through a secured online survey 
database (SurveyXact). Participants receive a text mes-
sage or an email with a direct link to the questionnaire. 
They receive two automatic reminders and additional 
reminders if needed. The second part of the baseline 
questionnaire at T1 is collected at a home visit and 
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includes questions about adverse childhood experiences 
and PTSD symptoms. At T3 and T4, when the child 
is 12 and 24 months old, mothers are also asked to 
record and upload a 6-min video of mother and child 
playing together. The video can be recorded by the 
family, at a home visit by clinicians from the munici-
pality or trial staff, or through a Zoom-meeting with 
trial staff.

Plans to promote participant retention and complete 
follow‑up {18b}
If the mothers need help to fill out the questionnaire, 
they can get support from a member of the trial staff or 
help from a clinician. Mothers receive a DKK 150 (~EUR 
20) electronic gift card at each of the four data collections 
(baseline T0+T1, T2, T3, and T4). They will receive an 
additional DKK 300 (~EUR 40) for providing a video 
at T3 and T4. The research team will closely monitor 
the data collection process and send a monthly status 
report on data collection to all municipalities. As part 
of their monitoring of the data collection, the research 
team contacts participants by text message and phone 
calls.

The research team works closely with the clini-
cians in the municipalities to keep participants in the 
study and to collect data. Families who discontinue the 
intervention will still be kept in the study unless they 
specifically express that they wish to withdraw from 
the study.

Data management {19}
Municipal frontline workers enter the participants into 
a secured online survey database where after research 
staff enters the participant information into a database 
kept at a server at the Danish Agency for Governmental 
IT Services. The data platform conforms to the interna-
tional ISO27001 standard on how to manage information 
security. Questionnaire data will be collected directly 
from the participants through a secured online survey 
database and will afterwards be transferred to the secure 
server.

Confidentiality {27}
All data are subject to confidentiality and will be handled 
in accordance with the General Data Protection Regu-
lation (GDPR) and with the Danish legal regulations 
regarding data protection and security. Access to the 
data will be strictly limited to members of the research 
team.

Plans for collection, laboratory evaluation, and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use {33}
N/A as we do not collect any biological data.

Statistical methods
Statistical methods for primary and secondary outcomes {20a}
The treatment effect of MTB relative to CAU on the pri-
mary outcome (parental sensitivity at child age 12 and 24 
months) is analyzed as the mean change from baseline 
to post-intervention using ordinary least squares regres-
sions separately. The analysis will be adjusted for stratifi-
cation variables (municipality) and the baseline value of 
the outcome variable. Variables with indications (p < 0.1) 
of differences between intervention and CAU groups at 
baseline are also used as control variables. The treatment 
effect is estimated as a fixed effect using a binary indica-
tor of MTB treatment, and cluster-robust standard errors 
based on wild bootstrap are used for inference. We evalu-
ate the longitudinal effects separately for the 12-month 
and 24-month measurements. Two-sided tests with 0.05 
significance levels are applied throughout. Analyses of 
secondary outcomes will be conducted analogously with 
follow-up analysis at child age 3 months in addition.

Additional exploratory analyses will be carried out in 
a generalized linear mixed models framework permit-
ting the estimation of flexible nonlinear time patterns to 
examine the potential heterogeneity of treatment effect 
sizes across follow-up points.

To avoid the inflation of type 1 error due to multiple 
outcomes being tested simultaneously, we calculate the 
false discovery rate (FDR) on the secondary outcomes. 
In addition, we perform a sensitivity analysis using a 
Seeming Unrelated Regression framework to collectively 
examine treatment across all primary and secondary out-
comes at age 12-month and 24-month follow-up, hence 
accounting for the covariance of outcomes.

Interim analyses {21b}
There will be no interim analysis.

Methods for additional analyses (e.g., subgroup analyses) 
{20b}
In addition to the primary analysis, we will perform sub-
group analyses to examine potential differences between 
subsets of participants. We will analyze subgroups 
according to the following characteristics: maternal age 
(<25 compared to ≥25), primiparous or multiparous, 
education (less than high school versus high school or 
more), adult attachment style (ECR-S), single parent or 
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cohabiting, initial trauma level (above cutoff or not on 
subscales), the initial level of reflective function (lowest 
50% versus highest 50%), the initial level of depression 
or anxiety (clinical or not-clinical level), financial strain 
(report bad economy or high worry about the economy), 
and attendance (dose).

We will also examine whether there are differential 
effects concerning two different composite variables 
where we combine some of the abovementioned vari-
ables: (1) Social determinants of health (based on pov-
erty, low levels of education, single parenthood, and 
low maternal age); and (2) Low psychological resources 
(based on depression, anxiety or trauma experience).

For attendance, we will examine if there are differential 
effects concerning (1) the number of sessions, (2) parents 
who have participated in the MTB intervention until the 
child is 1 year old, and (3) light participation (<45 ses-
sions), planned participation (45–90 sessions), and heavy 
participation (more than 90 sessions).

Methods in analysis to handle protocol non‑adherence 
and any statistical methods to handle missing data {20c}
The primary analysis will be based on the intention-to-
treat (ITT) principle, aiming to include all participants 
in the arm they were originally allocated to irrespec-
tive of the amount of treatment received. Missing data 
is handled using multiple imputations using all available 
baseline data. Sensitivity analyses will be performed to 
investigate the potential impact of missing data, in par-
ticular by using a pre-specified conservative multiple 
imputation strategy and a complete case analysis.

Plans to give access to the full protocol, participant‑level 
data, and statistical code {31c}
To protect participant privacy, the de-identified datasets 
generated and analyzed during the current study will not 
be publicly available, but will be available from the cor-
responding author on reasonable request.

Oversight and monitoring
Composition of the coordinating center and trial steering 
committee {5d}
VIVE will monitor the study to ensure adherence to 
ethical aspects, participant rights, and quality of data 
documentation. The first author (MP) is the primary 
investigator (PI) and project manager. Day-to-day sup-
port is provided by MP, MFH, the trial statistician MT, 
and a research assistant. The trial does not have a trial 
steering committee.

Composition of the data monitoring committee, its role 
and reporting structure {21a}
Adverse effects of the intervention are not anticipated; 
thus, no data monitoring committee is needed in this study.

Adverse event reporting and harms {22}
Based on previous studies, we do not anticipate and 
adverse events. However, if any adverse events occur, 
they will be reported to the Institutional Review Board at 
VIVE.

Frequency and plans for auditing trial conduct {23}
During the study, the PI meets with each municipality to 
monitor participant safety and data assessment proce-
dures. The project management group meets monthly to 
review trial conduct.

Plans for communicating important protocol amendments 
to relevant parties (e.g., trial participants, ethical 
committees) {25}
If there would be any further necessary protocol amend-
ments a revised copy will be stored and the protocol in 
the clinical trial registry will be updated. Any amend-
ments or changes will also be transparently described in 
the publications following the trial.

Dissemination plans {31a}
Results will be published in peer-reviewed journals of 
general and special interest and presented at interna-
tional conferences. Authorship will follow the Vancouver 
guidelines. To disseminate the results beyond the scien-
tific community, we will write Danish reports aimed at 
practitioners and policymakers and present results at the 
VIVE webpage and through social media platforms.

Discussion
This paper describes the protocol for a quasi-cluster-
randomized controlled trial that aims to examine the 
effects of the Minding the Baby® home visiting inter-
vention offered to pregnant women at increased risk of 
adversity on parental sensitivity, parent-child interac-
tion, parental reflective functioning, parental mental 
health, maternal satisfaction, parental stress, and child 
development and well-being. This study will provide 
knowledge on how the MTB intervention works in a 
Scandinavian context and how to best support families 
with complex problems in pregnancy and the first years of 
life. The study will include the largest sample of MTB fam-
ilies to date, increasing the power of the study to detect 
differences between intervention and control families.
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The Scandinavian countries are characterized by uni-
versal access to a wide selection of services for all of its 
citizens (including free and universal health care, birth 
preparation, generous parental leave, subsidized uni-
versal daycare, attractive ratios of children to caregiv-
ing staff, free access to schooling and education) [107]. 
The emphasis on preventive care and existing health 
and mental health infrastructure in Danish municipali-
ties allow for implementation and potential sustain-
ability of programs such as MTB. This study is the first 
study implementing MTB in a Scandinavian welfare 
context and therefore provides important knowledge 
about the transportability of the MTB intervention. 
If MTB is shown to be effective, the intervention can 
be directly implemented into standard care in Danish 
municipalities.

When conducting studies on families at increased risk 
for adversity, problems with attendance and attrition are 
common and inevitable [108]. Socially disadvantaged 
groups are less likely to engage in interventions and are 
often described as a “hard to reach” population for inter-
vention studies [109]. However, poor recruitment or 
retention can reduce the power of a study significantly 
and lead to inconclusive results and issues around the 
generalisability of findings if the participants become a 
non-random subsample of the target population [110–
112]. Families at increased risk for adversity may experi-
ence challenging life circumstances and complex health 
and social problems and do not always trust social ser-
vices and other professionals [113]. Pregnancy can be a 
window of opportunity for intervening because the preg-
nant woman usually strongly wishes to be a good mother 
for her child [114]. However, pregnancy can also com-
plicate the relationship with the professionals because 
families at increased risk of adversity fear that their child 
will be removed from their care if they disclose worries 
or challenges.

To increase attendance and reduce attrition interven-
tions aimed at families at increased risk of adversity must 
be tailored to the individual family and flexible to accom-
modate the needs of the study population [108]. To suc-
cessfully recruit parents at increased risk of adversity, it is 
important to offer multiple communication channels for 
recruitment and data collection, to offer well-integrated 
services and face-to-face contact and it is crucial to plan 
for attrition and collect data on attendance throughout 
intervention delivery [108].

As the target population for MTB is at increased risk 
for adversity, it is not surprising that the previous stud-
ies have faced challenges with recruitment and retention. 
Attrition rates in the two studies by the developers of the 
intervention ranged from 20 to 29% at 12- and 24-month 
assessments [61, 63, 64]. The recent study in the UK 

struggled with recruitment and had to downscale the 
study from 200 to 150 participants due to recruitment 
challenges [67]. The attrition rates for the present study 
are 27% at 6 months, 34% at 12 months, and 35% at the 
2-year assessment. These problems with recruitment and 
retention may make it impossible to detect intervention 
effects smaller than d = .40–.50, which would include 
effect sizes of potential clinical significance.

In this study, the process for recruitment and data col-
lection has been tailored to this exact group of pregnant 
women to increase the chance of recruiting the planned 
number of participants and retaining them in the study. 
Currently, we have collected baseline measures for 254 
participants making this study the largest study of MTB. 
Maternal sensitivity is the primary outcome of the study 
and collecting video recordings from the participants 
is therefore pivotal. Some women refuse to submit a 
video recording at child age 12 and 24 months, perhaps 
because they fear being judged as a parent. To collect 
as many videos as possible, we have developed differ-
ent possible procedures for video recordings (including 
home visits by either a known person or by independent 
trial staff), recording the video by the participant without 
any help or recording it by zoom with trial staff) and have 
produced a short informational video about the video 
recording. We will closely monitor referral, recruitment, 
and retention rates through the study and accommodate 
procedures if needed.

The study has recruited participants from June 2018 
and will continue to recruit until the end of May 2022. 
This is a period where several historical events have taken 
place and impacted the study. GDPR was introduced in 
Europe in May 2018 right before recruitment started 
with many new laws concerning processing personal 
data for research purposes making it difficult to produce 
recruitment materials. Consequently, it took longer time 
to finalize data agreements with several municipalities. 
The focus on data leaks and the importance of the GDPR 
also made some participants wary of handing over sen-
sitive and personal information. The Covid-19 pandemic 
also has affected the trial. Since March 2019, Denmark 
has experienced different levels of lockdown and restric-
tions challenging recruitment, intervention, and outcome 
assessment. Furthermore, Denmark experienced a strike 
among nurses from June 19 to August 28, 2021, where 
some of the health nurses were affected.

In sum, there is a need for early interdisciplinary 
interventions for parents and infants at increased risk 
for adversity. The present study of MTB in a Scan-
dinavian context has the potential to improve the 
well-being of parents and infants at increased risk 
for adversity and to prevent health inequalities in the 
long run.
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Trial status
This protocol is version 1.4. Recruitment started on May 
28th, 2018, and is expected to be completed in May 2022.
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