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Summary

Background: National guidelines recommend that parents of premature infants
be o�ered evidence-based guidance on parent-infant interaction while the
infant is in hospital. Research shows that a modi�ed version of the Mother-
Infant Transaction Programme (MITP-m) can foster good development
outcomes and adaptability in families with premature infants.

Objective: This study examines the extent to which the assumed core
components of the MITP have been implemented in Norwegian neonatal units,
and whether this impacts on parenting self-e�cacy immediately after discharge
from hospital.

Method: A total of 150 parents from eight di�erent NICUs in Norway
responded to an electronic questionnaire two weeks after discharge from
hospital. The questionnaire consisted of questions we formulated in relation to
the MITP-m, as well as two validated questionnaires. We performed a
descriptive analysis of the data in addition to regression analyses.

Results: The parents reported receiving extensive general guidance and
training. Topics relating to interaction, such as guidance on the infant’s state
regulation and social nature, were less well covered. Parents who con�rmed
having extensive knowledge of parent-child interaction after discharge received
good follow-up from their primary nurse and their doctor. The parents were
often present in the had considerable support from their own social network.
Parents’ social networks have a signi�cant impact on perceived parenting self-
e�cacy after discharge.

Conclusion: The parents report good follow-up in the NICUs and that they
were well taken care of by dedicated contact nurses and doctors. The results of
the study do not indicate whether this was related to various guidance
programmes. Parental guidance with a focus on the infant’s state regulation and
capacity and need for social interaction would bene�t from being strengthened.

Families with premature infants are more likely to face di�culties in adjusting to
everyday life than families with full-term infants. Problems can arise with the
infant, the parents’ coping ability and/or the parent-infant relationship (1–4).
Persistent increased stress in the parents and more self-regulation problems in the
infant are typical examples of this (3, 5, 6).
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Premature birth combined with di�culties in parent-infant adaptation can lead to
long-term adverse e�ects on a child’s behavioural and socio-emotional
development throughout childhood and adolescence (4, 6).

The Norwegian Directorate of Health’s guidelines for the follow-up of premature
infants (2007) recommend that parents be o�ered guidance on interaction with
their infant before being discharged from the neonatal intensive care unit (NICU)
(7). It is unclear whether evidence-based guidance on parent-infant interaction has
been implemented systematically as of 2020.

Norwegian NICUs aim to provide family-centred, individualised developmental
care (8, 9). This care includes minimising the infant’s stress and pain as well as
reinforcing parents’ presence, insight and participation in the care of their child.

Little is known about whether di�erences in the implementation of guidance on
parent-infant interaction in Norwegian NICUs impact on the child’s and the
parents’ long-term adaptation to each other.

Various guidance programmes have been tested in Norwegian NICUs (9–11). The
Mother-Infant Transaction Program (MITP) has been tested in two Norwegian
studies; initially in the Tromsø Intervention Study on Preterms (TISP) (10) and
then in a study at Ullevål Hospital (12).

The TISP showed that the MITP improved outcomes in the development of
premature infants and parents’ mastery of the parental role from the neonatal
period up until the child is nine years old (4, 10). The MITP-m and the Newborn
Individualised Developmental Care and Assessment Programme (NIDCAP), which
is a similar programme, have inspired the design of family-centred individualised
developmental care at Norwegian NICUs (9).

NIDCAP characterises care practices in some NICUs, but it is not known whether
some NICUs have implemented the MITP systematically. Both approaches have
resulted in major changes in care practices at NICUs since the turn of the
millennium (9).

Nowadays, parents are present and involved in the care of their infant throughout
the hospital stay. They are encouraged to have skin-to-skin contact with their
newborn (kangaroo care), even when it needs to be monitored and receive
intensive care (13). A growing number of NICUs are also providing rooms where
the family can stay together for much of the hospital stay (14).

Mother-Infant Transaction Programme (MITP)
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This study explores the extent to which the MITP has been implemented in
Norwegian NICUs. The MITP is a structured and manualised intervention in which
an interaction mentor follows up the infant and parents in twelve one-hour
meetings; eight before discharge from the NICU and four during the �rst three
months after discharge (4, 15).

The MITP is clearly described, but the core pedagogical components of the
guidance have not been de�ned (15). However, we assume that these are:

to help deepen parents’ understanding of the infant’s unique behaviour and way
of expressing itself;

to improve parents’ ability to take the necessary action to meet the infant’s
changing needs;

to enhance parents’ experience of the infant’s social nature and of enjoyment
and attachment to the infant.

In line with pedagogical guidance theory, we assume that continuity in
relationships between families and healthcare personnel is also an important
component (16). During the planning of this study, key elements of the MITP were
de�ned by a multidisciplinary research group with in-depth knowledge of the
programme (see Appendix 1 [in Norwegian]).

The health authorities recommend using patient-reported outcome measures in
health service quality development (17). When patients are premature infants, the
parents are the most important informants.

This study is aimed at all parents whose child was born before the 37th week of
gestation, because even a low level of prematurity can increase the risk of
adaptation problems within the family (18).

Norwegian NICUs have undergone signi�cant changes in the last 20 years, but
little is known about whether these changes have brought about a focus on
stimulating parents’ interaction skills, as de�ned and described in the MITP.

The purpose of the study was to investigate the extent to which the MITP’s
assumed core components have been implemented in Norwegian neonatal wards
and whether this has a bearing on parenting self-e�cacy immediately after
discharge from hospital. To this end, the following research questions were
formulated:

Core components of the programme

Objective of the study
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This study was based on a questionnaire and had a descriptive and quantitative
design. We invited a total of 13 NICUs to participate in the study, and eight of them
agreed to do so. Three large and one medium-sized NICUs declined due to lack of
capacity or interest.

The eight participating NICUs varied in size and patient �ow, and all regional
health authorities were represented. Information about the study was translated
into eight languages and distributed in the NICUs. Mothers and fathers of
premature infants were asked to participate in the study before discharge from the
NICU. The parents provided their email addresses in the consent form and, where
relevant, indicated their need for an interpreter to answer the questionnaire.

In the recruitment period February–June 2019, a total of 212 informants agreed to
take part (Figure 1), and these included mothers, fathers and co-mothers. Families
where the mother had been discharged directly from the maternity ward were not
included.

In cases of multiple births, the parents were asked to relate their questionnaire
responses to the infant with the lowest birth weight. The questionnaire was sent
electronically to the parents’ email address two weeks after the planned discharge
date.

1. To what extent do parents report having received guidance and support at the
NICU that relates to one or more of the eleven core components of the MITP?

2. How much con�dence do parents have in their own competence immediately
after discharge from hospital in relation to the guidance they received on
parent-infant interaction at the NICU and to other factors during their hospital
stay?

Method
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The questionnaire consisted of 101 questions, 51 of which were new questions that
related to neonatal and demographic information, parents’ presence in the NICU,
parental participation in discharge preparations and the guidance on parent-infant
interaction they received (Table 1). 

In addition, 35 of the 40 questions from the Neonatal Satisfaction Survey (NSS-8)
(19) were included as well as all 15 questions from the Karitane Parenting
Con�dence Scale (KPCS) (20).

https://sykepleien.no/sites/default/files/styles/lightbox/public/2021-12/Landsem_eng_tab1_NY.png?itok=z62-yihe


In order to collect data on the parents’ satisfaction with the hospital stay, we used a
�ve-point Likert scale from ‘Not at all satis�ed’ to ‘Extremely satis�ed’ in the NSS-
8. The NSS-8 has been developed and validated for use in Norway (19). The KPCS
is a validated questionnaire aimed at mapping parents’ self-con�dence and
parenting self-e�cacy in the neonatal period (20, 21).

The KPCS questions shed light on three underlying dimensions (parenting, social
support and the infant’s development). The KPCS uses a four-point Likert scale
from ‘Hardly ever’ to ‘Almost always’, and the total score can vary between 0 and 45
points.

The KPCS has been validated in Australia (20) and was translated into Norwegian
for this study by the �rst author and an English government authorised translator.
The �nal questionnaire (101 questions) was pilot-tested on �ve parents of
premature infants who were recruited via social media.

The study was approved by the Northern Regional Committee for Medical and
Health Research Ethics (REK), project number 2018/1948, the data protection
o�cer at the University Hospital of Northern Norway (UNN) (ref. 2019/341) and
the data protection o�cers at the relevant hospitals.

We drew up an agreement on data storage and use of the data processing tool
REDCap with UNN’s Clinical Research Department (CRD) in January 2019.
Healthcare personnel in the various NICUs invited the parents to participate in the
study and informed them of their right to decline.

The project manager transferred the email addresses provided by the parents to the
REDCap system, and the questionnaire was dispatched two weeks after the
estimated discharge date. We analysed the data in SPSS (IBM statistics 26).

In addition to descriptive analyses, we used a generalised linear mixed model
(GLMM) to test the e�ect of independent variables (predictors) on the dependent,
ordinary variables (MITP-related questions).

The GLMM corrected for dependence in data related to the mother and father
reporting on the same child in some cases. Correlations between the parents’ self-
e�cacy (total KPCS score) and various predictors were identi�ed using a multi-
level linear mixed model (MLMM).

Ethical considerations

Data collection and analysis



The study has relatively few participants (data volume) and many possible
predictors. In order to reduce the complexity of analytical models, each predictor
was tested for each dependent variable and only included in the �nal GLMM
analysis or MLMM analysis if the e�ect on the dependent variables corresponded
to a p-value < 0.25, as described by Hosmer and Lemeshow (22).

Information about testing can be obtained from the �rst author. We tried to
include random e�ects (intercepts) in the analyses, but this had to be excluded in
six out of eleven cases due to estimation di�culties.

We omitted some predictors due to a high correlation with other predictors. For
example, ‘Length of hospital stay’ was omitted due to correlation with ‘Number of
days of CPAP treatment’ (Pearson correlation = 0.77). We chose a signi�cance level
of 0.05.

We received between 8 and 63 consent forms from each of the NICUs. Using data
from the register of sick and premature infants in Norway (case number S-
DFC437E7), we were able to compare participation from each hospital, controlled
for the number of potential participants.

The NICUs recruited between 0.4 and 1.4 informants per premature infant who
was discharged during the recruitment period. This corresponds to 30 per cent of
all potential informants, assuming that all infants had two parents. Three parents
signed up on their own initiative after reading about the study on social media
(Figure 1).

A total of 150 parents answered the questionnaire and answers from mothers and
co-mothers are combined in the analyses. Ninety-six (74 per cent) of the 130
mothers who agreed to take part responded, and 54 of the 82 (66 per cent) fathers.

Neonatal and medical information, extent of parental presence at the NICU, extent
of kangaroo care and socio-demographic data on the informants are shown in Table
2.

The infants had an average birth weight of 1939 grams (g): 7 were < 1000 g, 27
weighed 1000–1499 g, 24 weighed 1500–2000 g and 53 were > 2000 g. The infant’s
gestational age (GA) varied from 24.7 to 36.9 weeks.

Results
Recruitment and participants



Approximately three out of four infants had received respiratory support
(CPAP/HFNC), while one in �ve had received respiratory support whilst in the
NICU. The parents’ presence at the NICU and the extent of kangaroo care are
shown in Table 2.

In answer to the NSS-8 question ‘How much guidance/information did you feel you
received with regard to meeting your infant’s needs?’, 79 mothers (85 per cent) and
48 fathers (89 per cent) reported that they had received extensive or very extensive
guidance.

The response to this general question provides a backdrop to the answers to eleven
MITP-related statements summarised in Table 1, which are presented under �ve
main themes below.

Parents’ knowledge of the di�erent components of the MITP
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This signi�cance was tested with respect to the distribution of responses to MITP-
related statements and total KPCS scores, but the variable ‘discharging hospital’
had only a non-signi�cant e�ect on �ve of eleven MITP-related statements. Beyond
this, we only report signi�cant correlations.

Parents who had extensively participated in conversations about understanding the
infant’s behaviour cues reported more follow-up from contact nurses (F (3; 391) =
7.03; p < 0.001). This also applied to parents who had observed and talked about
what might cause the infant stress (F (3; 109) = 3.55; p = 0.017).

However, extensive support from the parents’ own social network was negatively
associated with having learned the infant’s most common signs of stress or loss of
equilibrium before discharge (F (3; 96) = 2.86; p = 0.041).

Parents who had extensively observed and talked about the infant’s sleep-wake
patterns had received more follow-up from contact nurses (F (3; 380) = 8.14; p <
0.001) and more support from their own social network (F (3; 380) = 4.47; p =
0.004). Their infants also had a lower GA (F (1; 380) = 9.62; p = 0.002).

A positive correlation was seen between the parents’ self-reported capacity to
facilitate a good sleep rhythm in the infant and the variables ‘extensive follow-up
from contact nurses’ (F (3; 378) = 3.04; p = 0.029) and ‘extensive parental presence
at the NICU’ (F (3; 378) = 3.12; p = 0.026).

Parents who had received extensive information on the infant’s capacity and need
for social interaction reported more follow-up from contact nurses (F (3; 367) =
2.66; p = 0.048) and more support from their own network (F (3; 367) = 2.78; p =
0.041).

There was also a positive correlation between being shown how to stimulate the
infant’s social participation and extensive follow-up from contact nurses (F (3; 385)
= 6.08; p <0.001).

Parents who reported that the infant showed interest in their face to a large/very
large extent, reported closer follow-up from their doctor (F (4; 99) = 2.47; = 0.050)
and that the mother had given birth to only one child (F (1; 99) = 4.11; p = 0.045).

Understanding the infant’s behaviour and stress regulation

Understanding the infant’s state regulation

Understanding the infant’s social nature and needs

Parents’ perceptions of the infant’s responsiveness
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A positive correlation was also seen between the parents’ perceptions of the infant
reacting to their voice and a large degree of follow-up from the doctor (F (4; 377) =
3.85; p = 0.004. The mothers’ and fathers’ answers di�ered here (F (1; 377) = 5.70; p
= 0.017).

A total of 73 per cent of the mothers said that they felt very strongly that their
infant had reacted to their voice, while the corresponding �gure for the fathers was
59 per cent.

The third statement was about whether the parents enjoyed the interaction with
the infant before discharge. More positive responses to this were associated with a
strong presence at the NICU (F (3; 111) = 3.30; p = 0.023 and closer follow-up from
the doctor (F (4; 111) = 2.72; p = 0.033).

Parents who con�rmed that they felt very close to their child reported a higher
level of support from their own social network (F (3; 105) = 3.22; p = 0.026).

A majority of the parents (84 per cent) said that the care and treatment of the
infant at the NICU followed a carefully devised plan to a large or very large extent.

The average KPCS score for all respondents was 40.5 (SD = 3.7, 25th percentile = 39
points). We found a small, signi�cant di�erence between mothers (41 points) and
fathers (39.7 points) (t (df = 142) = 2.06, p = 0.041). Nine of the eleven MITP
statements were signi�cantly associated with the total KPCS score (Table 3).

Higher KPCS scores were positively related to the following:

The infant reacted to the parents’ voices.

The parents received extensive support from their own network.

The parents had received information on what could cause the infant stress.

The parents recognised the infant’s most common stress signals.

The parents found that they were able to facilitate predictable changes in state
(sleep-wake patterns).

The parents had received information on the infant’s capacity and need for
social interaction.

In contrast, a higher total KPCS score was negatively associated with:

Parents’ attachment to the infant immediately after discharge

Parenting self-e�cacy after discharge from the NICU
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the parents having had conversations with healthcare personnel about how to
interpret the infant’s behaviour;

the parents’ perception that the infant showed a lot of interest in their face, and

the parents’ perception that they received extensive follow-up from the doctor.

Almost nine out of ten parents stated that they received extensive guidance on how
to meet their infant’s needs, and a similar majority found that the follow-up at the
NICU followed a carefully devised plan.

However, up to a quarter of the mothers reported receiving no or little guidance on
the infant’s state regulation and capacity for social interaction. The inconsistent
response suggests that some of the core components of the MITP are still not
being properly implemented in Norwegian NICUs, despite extensive guidance
being given.

No signi�cant di�erences were found across the relevant hospitals, which may be
linked to the relatively low number of respondents from each hospital.

Discussion
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Other variables, such as extent of kangaroo care during the hospital stay, a calm
atmosphere in the patient’s room, level of prematurity or sociodemographic
factors, also had no signi�cant e�ect on the distribution of responses to the MITP
statements or the KPCS scores.

The major improvements in the care of premature infants in recent decades in
terms of greater parental presence, kangaroo care and the provision of family
rooms, have well-documented bene�ts for both the infant and parents (23).
However, these changes appear to be no guarantee that evidence-based guidance
on interaction is provided.

Parental participation in conversations about behaviour and stress regulation, state
regulation and insight into the infant’s social nature was positively associated with
three factors: follow-up from contact nurses, support from the parents’ own social
network and extensive parental presence at the NICU.

There was also a positive correlation between extensive follow-up from the infant’s
doctor and the parents’ enjoyment of the interaction with the infant as well as
recognition of the infant’s interest in the parents’ faces and voices.

These �ndings con�rm that relationships are an important aspect of guidance.
Parents who receive good support from their professional and personal helpers are
more likely to become more competent and adapt to the role of parent of a
premature infant (16, 24).

The parents in this study reported, on average, a high level of self-con�dence in
terms of their own competence and coping ability two weeks after discharge from
the NICU.

Higher KPCS scores are strongly associated with support from the parents’ own
social network, which is consistent with the �ndings in a recently published
Norwegian study (25) and re�ects a salutogenic understanding of health promotion
(26).

Social support has been identi�ed as a major factor in fostering the individual’s
sense of coherence in life, which is composed of perceptions of predictability,
manageability and meaning.

When an infant is admitted to an NICU, support from the parents’ personal
networks can be crucial to their self-e�cacy and con�dence in their own
competence.

Sta�-parent relations are important

Support from personal networks is vital



The developers of the KPCS have de�ned a total score of 39 as a threshold for
possible concern with respect to the parents’ belief in their own competence.

KPCS scores of 31–39 indicated moderate or low levels of concern among parents,
while scores below 31 indicated a high level of concern (20, 21). According to this,
only one in four parents in our study were within the range of concern two weeks
after discharge.

Receiving good follow-up by contact nurses was strongly associated with parents’
perceptions that they received guidance in many of the MITP components.

This is in line with recent parental guidance theory, which describes alliance-
building between parents and healthcare personnel as an important prerequisite
for parents being able to apply the guidance they receive (16, 24).

In order for perceptions, observations and actions to consciously foster a sense of
coping, parents need re�ection partners and contexts that enable them to process
the experiences (27).

Parenting self-e�cacy (KPCS) reported two weeks after discharge from hospital
was negatively associated with reported close follow-up by the infant’s doctor at
the NICU.

This may be related to the healthcare personnel’s responsibility to inform parents
about treatment risks, possible sequelae from premature birth and precautions the
family should take. Receiving such health information is important, but it can also
challenge parents’ con�dence in their own parenting skills and coping ability.

However, a positive correlation was shown for parents who received close follow-
up from the doctor and perceived that the infant was interested in their faces and
voices and the social interaction with them.

This illustrates how important it is for doctors to strive for a balance in
conversations with parents of premature infants. Information about possible future
challenges should and can be combined with making the parents’ more aware of
how important they are to their infant, and will strengthen their self-e�cacy.

A previous study found that a strong sense of self-e�cacy among parents was
associated with positive development in premature infants, but that this
correlation was mediated by the parents’ knowledge in families with premature
infants (28). In other words, using knowledge to boost self-con�dence is an art.

Parents must be told the risk



The study has several limitations, but nevertheless highlights experiences from
many di�erent NICUs. Low participation rates from some hospitals and losses to
follow-up may have led to either an overly positive or an overly negative picture
being painted of parents’ satisfaction.

However, the study provides useful information about key aspects that should be
taken into account when implementing more systematic guidance on parent-infant
interaction, as is also strongly recommended in the research literature (29).

The majority of the mothers and fathers were very satis�ed with the follow-up they
received at the NICU, and they reported a high level of parenting self-e�cacy
immediately after discharge from hospital.

Parents who received a lot of guidance on parent-infant interaction received good
follow-up from contact nurses, doctors and their own social network. The
variations in responses seem to be largely related to the parents’ relationships with
individuals and less about the NICUs’ guidance practices for parent-infant
interaction.

Future implementation of guidance on parent-infant interaction should focus on
making the guidance less person-dependent and place more emphasis on the
parents’ understanding of the infant’s state regulation and social capacity and
needs.

The authors would like to thank the parents who responded to the questionnaire and the
nurses who provided them with information and obtained their consent to participate
before discharge from the NICU. A big thank you also goes to Ingrid Helen Ravn, who
helped to design the study, and to the Board of Prematurforeningen, which provided
valuable user participation.
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