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Abstract

Background: In the NICU, interventions intended to enhance maternal sensitivity are indicated in order to optimize
preterm infant development and long-term mother-infant attachment. A novel nursing intervention was developed
following a theory-oriented methodology and is based upon the guided participation theory for mothers to
participate in their preterm infant’s therapeutic POSITioning and care (GP_Posit). The primary objective of this study
is to evaluate the feasibility and acceptability of (i) the study design; and (ii) the experimental GP_Posit nursing
intervention during NICU hospitalization. The secondary objective is to estimate the preliminary effects of GP_Posit
on maternal and preterm infant outcomes.

Methods: A pilot parallel-group randomized clinical trial (RCT) was designed where mother-preterm infant dyads
are being recruited and randomized to a control group (usual care) or experimental group (GP_Posit intervention).
Data collection includes feasibility and acceptability data as well as preliminary effects on maternal sensitivity and
infant neurodevelopment. Ethical approval from the University Hospital ethical board was obtained in January 2018
(2017–1540).

Discussion: Data collection for this pilot study is expected to end in 2020. Results of this pilot study will inform
about the feasibility and acceptability of the study design and GP_Posit intervention, a nursing intervention having
the potential to favor maternal sensitivity and infant neurodevelopment in the NICU and guide the elaboration of a
large-scale RCT.

Trial registration: clinicaltrial.gov, NCT03677752. Registered 19 September 2018.
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Introduction
Background and rationale
While in the neonatal intensive care unit (NICU), the pre-
term infant’s brain requires nurturing, that being responsive
and sensitive caregiving, in order to develop optimally [1].
Maternal sensitivity is the primary predictor of long-term
mother-infant attachment [2] and less secure attachment
has been found in 1 to 3 years of age children born preterm
compared to children born at term [3]. An increase in ma-
ternal sensitivity also predicts larger gray matter volume
and head circumference in a general population of infants
[4]. In children born preterm, an increase in maternal sensi-
tivity significantly predicts improved mental development
and social-emotional competence [5], more consistent and
symmetric cortical thickness across brain hemispheres [6]
and improved cognitive performances [7]. However, mater-
nal sensitivity depends upon the mother’s ability to be
responsive to their infant’s cues by detecting, interpreting
and responding to those adequately [8], as well as the
infant’s ability to demonstrate clear cues [9, 10]. According
to the Synactive Theory of Development, preterm infants
are able to communicate through stress and stability cues
[11]. The cues widely vary from one infant to another, and
the most recognizable cues for parents are the behavioral
cues which include yawning, flaccidity, finger splays, etc.
[11]. Yet, preterm infants lack muscle tone and physio-
logical stability to communicate clear and evident cues,
which limits their capacity to be active interaction partners
with their parents [9, 12]. Thus, interventions intended to
enhance maternal sensitivity, in the NICU, are indicated to
enhance preterm infant neurodevelopment [10, 13–15], as
preterm infants seem to benefit more from their parent’s
sensitivity than infants born at term [16]. Following the
emotional crisis mothers go through after having given
birth prematurely [17], nurses have a central role in guiding
mother to develop their sensitivity to their preterm infant’s
cues in the NICU through facilitating physical closeness
and participation to their infant’s care [12, 17]. In our sys-
tematic review [18] we identified 17 RCTs evaluating the ef-
fectiveness of parent-infant interventions on parental
sensitivity [19–35]. Interventions evaluated in these 17
RCTs were varied but could be subdivided into two main
categories being passive or active interventions. Passive
interventions were defined as interventions where parents
received information by healthcare professionals on differ-
ent topics including (I) preterm infants’ behavioral stress
and stability cues [20, 26, 28, 31], (II) available emotional
support in the NICU, (III) communication and preterm in-
fant’s needs [22], and (IV) how to support their preterm in-
fant’s development [26]. Active interventions were defined
as interventions where parents participated in an aspect of
their infant’s care such as guided interventions where they
were guided by an expert while interacting with or partici-
pating in their infant’s care [19, 20, 24, 25, 27, 33–35],

stimulating their preterm infant’s senses [23, 29, 33], kanga-
roo mother care [21], and participation in their infant’s gen-
eral care such as diapering and bathing [30, 32]. Meta-
analyses of these interventions compared to standard care
showed not statistically significant effect on parental sensi-
tivity with high heterogeneity. However, these results are
based on very low to low quality of evidence primarily be-
cause of small sample sizes and high heterogeneity showing
the need for developing new and novel theory-oriented in-
terventions to improve maternal sensitivity in the NICU
[18]. Based on the paucity of good quality RCTs evaluating
parent-infant interventions in the NICU, a novel intervention
was developed following a theory-oriented methodology
[36]. This intervention is based on the theory of guided par-
ticipation [37] where mothers are guided by a nurse to inter-
act with their preterm infant while participating in their care
and therapeutic POSITioning (GP_Posit). Guided participa-
tion [38] has been used in many recent interventions that
were evaluated in RCTs on the outcome of sensitivity
[19, 20, 27, 33–35, 39, 40]. Moreover, positioning the
preterm infant is recognised as being a central part of
their care while in the NICU intended to improve
their motor development [41]. One RCT evaluated
the effects of a parental participation to a motor
intervention for preterm infants while in the NICU
[42]. Compared to standard care, results showed that
preterm infants who received the motor intervention
from their parents had a significantly better motor
performance at term equivalent age [43], but no sig-
nificant difference was found on the quality of general
movements at three months of corrected age [44].
However, qualitative interviews of experimental group
parents highlighted that the intervention empowered
them to become competent in providing care and en-
hanced their feeling of attachment to their preterm
infant [45]. Thus, the GP_Posit intervention, combin-
ing guided participation of mothers to their preterm
infant positioning during NICU hospitalization is be-
ing pilot-tested following the below-mentioned
methods and preliminary effects on maternal sensitiv-
ity and preterm infant neurodevelopment are being
evaluated.

Study objectives
Primary objective
The primary objective of this study is to evaluate the
feasibility and acceptability of (i) the study design; and
(ii) the experimental GP_Posit nursing intervention dur-
ing NICU hospitalization.

Secondary objective
The secondary objective is to estimate the preliminary
effects of GP_Posit on mothers and preterm infants’ out-
comes. The specific question leading this study is : what
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are the preliminary effects of the GP_Posit intervention,
compared to standard care, at the primary endpoint
(when preterm infants will have reached 36 weeks of
gestational age (WGA)) on:

(Q1) Maternal sensitivity score to their preterm infant’s
cues during oral feeding.

(Q2) Maternal beliefs about their preterm infant’s
needs and their maternal role in the NICU.

(Q3) Preterm infant cerebral activity synchrony during
eyes-closed electroencephalogram.

(Q4) Preterm infant will have better quality of general
movements.

Methods
The methods for this pilot parallel-group RCT is presented
as per the Standard Protocol Items: Recommendations for
International Trials (SPIRIT) [46]. All elements of the
SPIRIT checklist are reported below (also see Supplemental
Material S1 for the checklist).

Trial design
Given the paucity of evidence on intervention of the
same nature as GP_Posit on similar outcomes, we
chose to conduct a pilot parallel-group randomized
controlled trial (RCT). This design was chosen to test
the feasibility and acceptability of this complex and
novel intervention in order to identify challenges that
may arise prior to undertaking a large-scale RCT [47].
This trial is registered in the ClinicalTrials.gov regis-
try (NCT03677752).

Study setting
This study is conducted in a level III NICU of a mother
and child academic hospital which is the largest NICU
in Canada with a capacity of 65 newborns, accounting
for approximately 129 infants born between 27 and 32
weeks of gestation each year. Moreover, these infants are
cared for in single NICU rooms where parental presence
is encouraged 24 h and where parents can sleep at bed-
side. Positioning tools, such as specialized mattresses
and rolls, are available for each hospitalized infant but
no specific procedure or protocol about this practice is
implemented in this NICU.

Eligibility criteria
Mother-infant dyads are recruited in the GP_Posit trial
as per the following criteria. Dyads are eligible to partici-
pate if the mother (1) speaks, writes, and reads French
and/or English and (2) is 18 years or older, and the pre-
term infant(s) is/are (3) born between 270/7 and 316/7

WGA, as estimated by the medical team or antenatal
ultrasound performed during the first trimester, and (4)
expected to be hospitalized a minimum of 4 weeks in

the NICU before being transferred in another center or
obtaining their discharge. These criteria have been estab-
lished in order to ensure that the mother-infant dyads
will be in the NICU during an acceptable period of time
to participate in the intervention if randomized in the
experimental group. Moreover, preterm infants born
before 270/7 are not included as they only start to show
behavioral stress and stability cues around 28 weeks of
gestational age [48] and mothers in the experimental
group will be guided to detect these behavioral cues.
Dyads are not eligible if the mother (5) uses illicit

substances, (6) has an unstable mental health as eval-
uated by a NICU healthcare professional, such as a
social worker or (7) gives her infant for adoption after
birth. These conditions (5 and 6) could hamper par-
ental competencies [49, 50]. Dyads will also not be
eligible if the preterm infant(s) (8) requires surgery
because their health condition might be too precar-
ious to participate in the intervention, (9) has an in-
traventricular hemorrhage greater than grade II, (10)
has a severe genetic condition associated with neuro-
developmental impairment or (11) receives opioids or
anti-epileptic drugs because these conditions might
affect infants’ behavioral activity.

Interventions
Experimental group: GP_Posit intervention

Theory supporting the experimental intervention
Mothers-infant dyads allocated to the experimental group
receive the GP_Posit intervention. The intervention is pri-
marily based on the nursing theory of guided participation
(GP) [38]. Through the process of GP, the nurses provid-
ing the intervention aim to guide mothers through their
care-giving practice so that they can develop appropriate
parental competencies towards their preterm infant [38].
To do so, the nurses (experts) engage in a reciprocal rela-
tionship with the mothers (novices) in activities of care-
giving requiring specific competencies [37, 38]. Activities
can be any parental activities regarding their infant’s phys-
ical, psychological, and physiological needs as well as their
infant’s health [38].

Experimental intervention content The registered
nurses providing the GP_Posit intervention aim to guide
mothers in developing their sensitivity to their infant’s
behavioral cues through positioning as a care giving
activity. Most importantly, these care giving activities are
only the context provided to guide mothers to interact
in an appropriate matter with their infant. Consequently,
the intervention nurses guide mothers in detecting their
infant’s behavioral stress and stability cues throughout
their participation in the care giving activities in order to
develop their communication skills with their infant and
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sensitivity to their cues. In GP_Posit, the care giving
activities primarily include basic care such as diapering
followed by supine, side-lying, and prone positioning.
Based on the mother’s abilities and level of confidence,
these activities are being introduced by the intervention
nurses in a progressive manner, throughout the weekly
sessions. When the maturity of the infant allows for it,
and if the mothers feel comfortable with previously in-
troduced care giving activities, the intervention nurses
will be able to add bottle-feeding or breastfeeding as an
additional care-giving activity. To support the guided
participation intervention, intervention nurses have ac-
cess to Web-based modules developed by a multidiscip-
linary team at the CHU Sainte-Justine that provides
written information as well as pictures and videos
adapted for parents of preterm infants on various aspects
of their development and care [51]. The Web-based
modules were previously pilot tested by a coauthor, and
results showed that parents were satisfied and that the
positioning module was the most liked by parents [52].
In GP_Posit, nurses may refer to these modules when
teaching mother behavioral cues and positioning tech-
niques. Intervention nurses also give an informative book-
let to experimental group mothers that contains pictures
of various stress and stability cues of preterm infants so
mothers can refer to it between intervention sessions.

Experimental intervention structure The intervention
is being provided by two neonatal registered nurses who
have been trained to implement the experimental proto-
col. However, the same nurse always meets with the
same mothers throughout the intervention. The inter-
vention takes place at the infant’s bedside where one
intervention nurse meets with the mother face to face.
The intervention always takes place once a week, but the
day of the week when intervention takes place depends
on mother’s availabilities. The sessions start from the
first week after birth to the last week before discharge or
transfer to another center, or when the infant reaches 35
weeks of gestational age, whichever occurs first. It is
planned that these sessions each last 30 to 45 min. Dur-
ing these weekly sessions, intervention nurses are
demonstrating and then coaching mothers in per-
forming the care giving activities, while always inter-
preting the infant’s cues and encouraging
communication within the mother-infant dyad. Fa-
thers are invited to be present during the interven-
tion sessions, but their presence was not mandatory
to be eligible to participate in the study.

Control group: usual care
Mother-infant dyads allocated to the control group re-
ceive usual care. In the study NICU, nurses are thought

to position the preterm infants in their incubators using
specialized mattresses, but parents participating in their
infant’s positioning are not a current practice. Parental
participation in their infant’s care is also encouraged but
it is not part of a structured practice. Finally, for all
infants born before 29 WGA and whose health condition
has been critical, the NICU’s physiotherapists establish a
positioning care plan and meet the parents to inform them
about it. Otherwise, infants with plagiocephaly or torticoli
are also followed by the NICU’s physiotherapist for special
positioning care plans. Because of randomization, it is ex-
pected that there will be an equivalent number of infants
benefiting from this particular positioning care plan in each
group.

Outcomes and data collection
Data collection starts following enrolment and consent.
Data collection is performed by a member of the
research team at different end points: before
randomization (−t1), throughout intervention delivery (t1
through t3), and after the intervention that being when
the infant reaches 36 WGA (t4).

Sociodemographic and clinical data
Before randomization of dyads (−t1), sociodemographic
and clinical data are collected. Maternal sociodemo-
graphic data include age, origin, ethnicity, parity, marital
status, level of education, prior experience of having a
preterm infant or hospitalized child, type of delivery,
occupation and support received by healthcare profes-
sionals such as a psychologist, social worker, lactation
consultant, or psychiatrist. Sociodemographic data
regarding preterm infants include sex, gestational age at
birth, birth weight, and respiratory support. Clinical data
is collected only for preterm infants and includes
APGAR score and SNAPPE-II score [53].

Feasibility and acceptability outcomes
The primary objective of this study is to assess the feasi-
bility and acceptability of (i) the study design; and (ii)
the experimental GP_Posit nursing intervention during
NICU hospitalization. The indicators used to evaluate
the feasibility of the design are presented in Table 1 and
the acceptability of the intervention in Table 2. These
indicators are based upon Feeley and colleagues’ recom-
mendations [54, 55]. A logbook where intervention
nurses as well as research team members keep record of
the feasibility indicators is used throughout the study
(−t1 to t4). As for the acceptability indicators, mothers of
both groups complete a questionnaire with yes/no ques-
tions as well as open questions at the end of their par-
ticipation in the study (t4).
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Other outcomes
The secondary objective of this pilot study is to estimate
the preliminary effects of GP_Posit on mothers and pre-
term infant outcomes. Maternal outcomes include ma-
ternal sensitivity to cues and beliefs regarding their
preterm infant’s needs and their own maternal role. Pre-
term infant outcomes include neurodevelopment.
Maternal sensitivity to cues is measured using the

Parent-Child Interactions (PCI)–Feeding scale [9].
Mothers are videotaped while they feed their infant and
this interaction is then coded, by a trained and certified
study author who has been previously assessed for inter-
rater reliability, using the 76 items of the PCI-Feeding
scale. The 76 items are subdivided into four caregiver
subscales (sensitivity to cues, response to distress, social-
emotional growth fostering and cognitive growth foster-
ing), and two infant subscales (clarity of cues and

responsiveness to caregiver). Higher scores indicate a
better sensitivity and mother-infant relationship [9].
Cronbach alphas vary from 0.6 to 0.88 and the PCI-
Feeding scale has demonstrated great validity [9]. The
PCI-Feeding scale has been used in at least six previous
RCTs evaluating similar interventions, in the NICU, with
parent-preterm infant dyads [20, 21, 23, 29, 33, 34].
Maternal beliefs about their preterm infant’s needs and
their own maternal role is measured using the NICU:
Parental Beliefs Scale (NICU:PBS) [56] at t4. The NICU:
PBS is an auto-administered Likert type scale composed
of 18 items and has a Cronbach of 0.75 to 0.91 [56].
The preterm infant’s neurodevelopment is assessed

using the General Movement Assessment (GMA) tool
[57] and electroencephalograms (EEG). The GMA is
used to measure the quality of the newborn’s general
movements repertoire [57]. A normal repertoire

Table 1 Indicators of feasibility

Elements Question Indicators

Feasibility of GP_Posit

Equipment and
material resources

Was a computer or electronic tablet available when needed during
the intervention?

Availability of computer or tablet.

Were positioning tools available when needed during the intervention? Availability of positioning tools.

Is it feasible to provide mothers with an information booklet? Number of mothers to which document was given.

Context Is it feasible to provide GP_Posit in the individual NICU rooms? Disruptive events.

Recruitment Is it feasible to reach the target population? Eligible mothers/participating mothers.

Mothers receiving
the intervention

Is the intervention appropriate for mothers of preterm infants? Mother acknowledges that it is acceptable, helpful, and
relevant to participate in the intervention.

Content of the
interventions

It is feasible to go through the entire planned content of GP_Posit
with the mothers?

Content delivered as planned.

Is all the necessary content already planned in GP_Posit? Suggestions made by mothers regarding content.

Is the content of the intervention acceptable for mothers? Mother’s ratings regarding acceptability of the
intervention.

Sequence of the
intervention

Is the planned sequence of GP_Posit feasible and adequate? Respect of the intervention sequence by intervention
nurses.

Dose of the
intervention

Is the planned dose of GP_Posit feasible? Respect of the intervention dose by intervention nurses.

Is the planned dose of GP_Posit appropriate? Preferences of mothers in terms of the dose delivered.

Mode of
intervention

Is guided participation feasible? Intervention nurses’ opinion regarding feasibility.

Is the utilization of online modules feasible? Utilization of online modules as planned.

Feasibility of the design

Recruitment What is the number of dyads that were recruited compared to the
number of dyads that were evaluated for eligibility?

Number of recruited mothers/mothers evaluated for
eligibility.

What are the characteristics of participating dyads? Sociodemographic data.

How much time is needed to reach sample size? Time needed to reach sample size.

Randomization Is the method of randomization feasible? Number of non-eligible participants randomized.

Measure methods Feasible to use EEG to measure neurodevelopment? Number of EEGs performed.

Data collection Is it feasible to perform data collection as planned? % of data collection performed as planned.

Retention Are we able to retain all dyads throughout the study? Number of lost to follow-up and reason.

Contamination Is there a risk of contamination? % of mothers that were exposed to the content of the
intervention.
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indicates normal neurodevelopment, and in case of
neurological impairment the quality of general move-
ments is lower. The GMA has been validated with a pre-
term infant population [58] and is also a valid indicator
of cerebral palsy [59]. A 2-min video is taken while the
infant is on its back, without any positioning aids. Vid-
eos will then be coded by a certified study author. The
cerebral activity is assessed by an 8-probe portable EEG
measuring resting state over a period of 30–40 min fol-
lowing which connectivity analyses will be performed.

Other confounding variables
Mother’s stress and anxiety as well as frequency of skin-to-
skin contacts, parental presence at bedside and breastfeed-
ing will be considered because of their potential to influ-
ence sensitivity [60]. The Parental Stressor Scale: Neonatal
Intensive Care Unit (PSS : NICU) is used [61] to measure
maternal stress. The PSS: NICU is an auto-administered
Likert type scale composed of 50 items. It has been vali-
dated in a North-American context and has a Cronbach α
of 0.89 to 0.94 [61]. To measure mother’s anxiety, the
State-Trait Anxiety Inventory (STAI), an auto-administered

questionnaire, has been selected [62]. The STAI is widely
used in studies done with mothers of preterm infants in the
NICU. It has been specifically developed to measure state
and trait anxiety in adults with a Cronbach α of 0.93 [62].
Frequency and length of skin-to-skin contacts, frequency
and length of parental presence at the infant’s bedside, and
frequency of breastfeeding will be collected through med-
ical chart review.

Participant timeline
Mother-infant dyads are being enrolled during the first
week after birth. Once informed consent is obtained,
questionnaires in an opaque and sealable envelope are
given to the mother to complete in the NICU room
within the following 24-h after which they are sealed
and collected by a member of the research team. Pre-
term infants also undergo the EEG, which is performed
by the research team in the NICU individual room (−t1).
When mothers are allocated to usual care, the nurse in-
forms her that a member of the research team will meet
with her when her infant reaches 36 WGA, or at time of
discharge or transfer to another NICU, whichever occurs

Table 2 Indicators of acceptability

Elements Question Indicators

Acceptability of design

Recruitment Do the eligible mothers accept to participate? % of eligible mothers that participate.

Randomisation Do the mothers accept to be randomized? Reason of refusal.

Data collection Is it acceptable for mothers that we perform EEGs to their preterm infant? 80% of mothers accept.

Is it acceptable for mothers that we perform the GMA to their preterm infant? 80% of mothers accept.

Is it acceptable for mothers to be filmed while they breastfeed or bottle-feed? 80% of mothers accept.

Is it acceptable for mothers to complete questionnaires? 80% of mothers accept.

General acceptability of
the interventiona

Is it acceptable for mothers to participate in their infant’s positioning? 80% of mothers find it acceptable.

Is it acceptable for mothers to participate in 30–45 min. intervention sessions,
once to twice per week, throughout the hospitalization?

80% of mothers find it acceptable.

Appreciationa Were mothers satisfied by the intervention? 80% of mothers were satisfied.

Did mothers find it easy to participate? 80% of mothers found it easy.

Did mothers find it challenging to participate? Challenges encountered.

Did the mothers find the intervention useful? 80% of mothers found it useful.

Retentiona Which strategies could enhance retention? Suggested strategies by mothers.

Acceptability of GP_Posit

Recruitment rate Do eligible mothers consent to participate? Number of eligible mothers/mothers
who consent.

Attrition rate What is the attrition rate? Number of randomized mothers/
mothers that are lost to follow-up.

Other elements to consider

Contaminationa Do intervention mothers share content with other mothers? Number of intervention mothers who
shared content.

Co-intervention Do mothers and/or infant participate in other research projects? Number of mothers/infants
participating in other research projects.

aOnly for experimental group mothers
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first. When mothers allocated to the experimental group,
the intervention nurse plans the first intervention
session based on the mother’s availabilities. The inter-
vention goes on from that time until the preterm infant
reaches 35 WGA (t1 through t3). To finish, a member of
the research team meets with the mother when the in-
fant reaches 36 WGA for data collection (t4). At this
timepoint, the mother completes questionnaires, an
EEG is performed to the preterm infant, a video of
the preterm infant is taken for the GMA analysis and
a feeding video is with the mother. If the preterm in-
fant in not fully orally feeding at 36 WGA, the feed-
ing video is done later, that being as soon as the
infant is fully orally feeding. Full participant timeline
is presented in Table 3.

Sample size
A convenience sample of 20 mother-infant dyads will be
recruited. It has been suggested that a minimum of 10
participants per group is sufficient for pilot studies [63, 64].
A maximum of 24 dyads could be recruited in case of attri-
tion which is anticipated to be around 20% based on similar
intervention studies [20, 31, 34, 35].

Recruitment
The NICU’s research nurse presents the GP_Posit trial
to each eligible mother within 1 week after having given
birth. After the project has been presented, mothers can
ask questions, take all the time they need to read the
information form, before consenting to participate.
Recruitment occurs in the postpartum unit if the mother

Table 3 Enrolment, allocation, intervention, and data collection
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is still hospitalized or in their preterm infant’s single
NICU room.

Randomization and allocation
An independent biostatistician of the Applied Clinical
Research Unit (Unité de Recherche Clinique Appliquée
(URCA)) verified the sequence of randomization as per a
computer-generated random listing of interventions
applying a permuted block design with random blocks
of two and four. Opaque, sealed, and sequentially num-
bered envelopes were prepared by a professional inde-
pendent from the study team. Mothers consenting to
participate in the trial are randomly assigned, in a 1:1
allocation ratio, to receive either the experimental inter-
vention or usual care. Mothers uncover their allocated
group by opening the envelope in presence of the inter-
vention nurse.

Blinding
Due to the nature of the intervention, it is not be pos-
sible to prevent mothers and intervention nurses of
knowing the dyad’s allocated group since no mock inter-
vention is offered to the control group. Nevertheless, the
research team is blinded to the mother-infant dyads’
group. Video coders will also be blinded to the dyads’
group allocation.

Data management
An identification number is being assigned to each dyad
to preserve confidentiality. All data collected will be
manually entered into an electronic database statistical
software, and the original questionnaires will be kept
under lock and key in the principal investigator’s office
at the Université de Montréal. Data entry and coding
will be performed by the same person. A verification will
be done by a second person to compare with the original
questionnaires. Files will be maintained in storage for a
period of minimum 7 years after completion of the
study, according to the center’s ethical board regulation.

Feasibility criteria
The primary criteria for assessing feasibility will be based
on adhesion to the intervention which is defined as
mothers participating in at least four intervention
sessions with the intervention nurse. To determine feasi-
bility of the intervention based on adhesion, at least 80%
of mothers will need to have participated to a minimum
of four sessions.

Data analysis
SPSS version 25 software will be used to conduct the
analyses. For all study variables, the mean and standard
deviation will be presented for continuous variables, and
categorical variables will be described as frequencies and

percentages. No significance test will be performed
because of the residual confounding that may arise from
having small study groups.
Descriptive analyzes will be performed for sociode-

mographic and clinical variables as well as baseline
maternal stress and anxiety which will be presented
by study group as well as for total sample. Feasibility
and acceptability variables will also be analyzed with
descriptive analyses. As for maternal sensitivity to
feeding cues and maternal beliefs, means will be pre-
sented by groups and effect size will be calculated
using Cohen’s d and 95% confidence interval (CI). Re-
garding preterm infant neurodevelopment outcome,
the GMA results will be presented as frequency of
normal/abnormal for each group and the difference in
proportion will be calculated. Change from baseline
for maternal stress and anxiety will be compared be-
tween groups using Cohen’s d and 95% CI. Finally,
frequency of skin-to-skin contacts, parental presence
at bedside, and breastfeeding will be presented for
each groups and total sample.

Exploratory analyses
EEG data is recorded mainly to assess the feasibility of
using the 8-electrode portable device with hospitalized
preterm infants as well as parent’s acceptability of per-
forming this test for research purposes. Additional
exploratory analyses will be performed on recorded EEG
data. We will perform spectral analyses with multiscale
entropy calculation and connectivity analyses in order to
see synchrony using the phase slope index [65]. Accord-
ing to Bastos and Schoffelen [65], this should allow us to
study the dynamic connections between neuronal
populations.

Patient and public involvement
Patients and public are not involved in the design,
recruitment, and conduct of this study.

Ethics and dissemination
Before enrolling a mother-infant dyad, informed con-
sent is obtained from the mother for herself and her
infant. Mothers are able to withdraw from the trial at
any time. Confidentiality is maintained using codes to
identify each mother-infant dyad. Questionnaires and
videos are kept under lock to which only the first
two authors have access. Ethical approval from the
University Hospital ethical board was obtained in
January 2018 (2017–1540).

Protocol amendments
Since the beginning of this pilot study in late 2018,
protocol amendments have been done following chal-
lenges encountered regarding recruitment. We had
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originally targeted a sample size of 30 (15 dyads per
group) based on Julious [66] with a planned recruitment
rate of two to three dyads per week. However, we initially
had a recruitment rate of one dyad per month which was
sub-optimal. Our solution to optimize recruitment was
twofold. First, we lowered the sample size to 20 (10 dyads
per group) because this sample size allowed us to estimate
feasibility and acceptability. Moreover, as suggested by
Leon, Davis [67], pilot studies’ sample size should be based
on pragmatics such as patient flow. Second, we also made
a change in inclusion criteria as we included preterm in-
fant born between 270/7 and 316/7 as opposed to originally
planned 280/7 to 316/7 WGA. Since we observed that the
time needed between −t1 and t1 was of at least 1 week,
preterm infants born at 270/7 WGA could participate as
they would be 280/7 WGA by the time the experimental
intervention would start.

Trial status
This study is currently ongoing.

Discussion
This pilot RCT aims at evaluating the feasibility and
acceptability of an innovative and complex nursing inter-
vention combining positioning of preterm infants with
the participation of their mothers. This is one of few
studies evaluating an intervention combining maternal
participation to developmental care (positioning). Similar
interventions have shown significant effects of the
experimental intervention on parental sensitivity [21, 24,
27, 28, 30, 33]. The intervention is also well fitted with
the paradigm shift in relation to the reconfiguration of
the single family NICU rooms and is coherent with the
individualization of care and empowerment of parents as
soon as the hospitalization in the NICU. This research
has also the potential to identify a new intervention
which may promote parental sensitivity and preterm
infant neurodevelopment and thus, long term quality of
life for these families. However, evaluating a complex
intervention may be challenging because various aspects
of the implementation process may not be suitable for
the population and/or setting. Thus, conducting a pilot
study is relevant because it will allow to identify areas
for improvement about the methods or intervention
before a large-scale RCT. In fact, the early stages of re-
cruitment already allowed us to identify difficulties in
recruiting. Amendments to the protocol were brought
and the recruitment rate increased.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s40814-020-00601-5.

Additional file 1.
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