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Abstract

Aim: This review identifies interventions involving the fathers of preterm infants that
have been tested in neonatal intensive care units (NICU). It examines their effects on
the fathers and infants and highlights any differences between fathers and mothers
who took part in the same interventions.

Methods: A systematic search was performed in English from 1995 to 1 September
2020, using the CINAHL, Cochrane Central Register of Controlled Trials, Embase,
PubMed and PsycINFO databases. We examined 14 peer-reviewed studies that inves-
tigated NICU interventions involving 478 fathers, whose 511 infants were born be-
fore 37 weeks of gestation. These included empirical studies with clinical outcomes.
Results: Studies on fathers' interventions in NICUs were limited and mainly restricted
to basic skin-to-skin contact or tactile interventions. The interventions had similar
general positive effects on mothers and fathers when it came to infant physiological
and behavioural reactions. There was also evidence of a positive effect on the fathers,
including their mental health.

Conclusion: Including fathers as active partners in the care of their preterm newborn

infants produced good outcomes for both of them. Further research is needed to

Abbreviations: NICU, neonatal intensive care unit; SSC, skin-to-skin contact.
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develop new, multimodal and interactive interventions that provide fathers with posi-

tive contact with their preterm infants.
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1 | INTRODUCTION

The role that fathers play in the early care of their preterm babies
in the neonatal intensive care unit (NICU) continues to be highly de-
bated.!? In the first days after preterm births, fathers often play a
crucial role if the mothers are absent due to medical complications.
By reducing parent-infant separation, timely paternal involvement
after birth increases fathers' knowledge of infant behaviour and
boosts their confidence.® A very preterm birth is a traumatic event
and a major disruption in the life of parents who experience the early
and unexpected birth of their child. They have to face the uncer-
tainty of the infant's health outcomes® and are themselves exposed
to a stressful NICU environment. Several studies have specifically
evaluated fathers' perspectives on becoming a parent of a preterm
newborn infant.>® Fathers were shown to experience lack of control
when faced with their infant's conditions.””® Compared to fathers of
full-term healthy infants, they found the physical and social hospital
environment highly stressful.?

Fathers of premature babies experience parenthood differently
from the fathers of term babies.'® This means that specific nursing
support and interventions are needed to sustain caregiving engage-
ment and the fathers' transition to parenthood.

In the last decade, a few preliminary studies have shown that
the contribution made by fathers to the overall parental presence
has been highly variable between medical institutions. These in-
clude one study conducted in six European countries.'? Infant- and
family-centred developmental care strategies have been developed
to overcome the complications related to prematurity and to meet
the special needs of infants and their families in this context. One
corner stone of this approach is to support the early and continuous
involvement of both mothers and fathers as primary caregivers of
their infant.'®>'* Continuous parental support and access and high
parental involvement is recommended at national** and European®®
levels, although policies vary widely between European countries, as
well as between medical establishments within the same country.'
Overall, the presence of fathers in the NICU has been acknowledged
as a source of support for the well-being of mothers and, thereby, of
infants.}”'® Despite this, the vast majority of the early interventions
involving parents in NICUs have been performed by mothers,* also
in individualized care contexts.?® The lack of systematic studies that
have investigated the effects of paternal-driven interventions does
not encourage health practitioners to involve fathers in the early
care of their preterm infants. Only skin-to-skin contact (SCC) with

fathers has been systematically evaluated as an optimal alternative,

Key Notes

e Most early interventions in neonatal intensive care units
have been aimed at, or driven by, mothers.

e Our review showed that early paternal interventions
had positive physiological and behavioural effects on
infants and good outcomes for fathers.

e Fathers should be encouraged to get involved in caring
for their preterm infants and further research should
focus on developing and evaluating early paternal inter-

active and multimodal interventions.

in the absence of mothers, and this has enhanced the outcomes of
both newborn infants and their parents.?!

This review had three main aims. First, we wanted to determine
the types of paternal interventions that had been tested in NICUs,
before hospital discharge. Second, we examined whether early pa-
ternal interventions after a preterm birth had positive impacts on
several dimensions, notably the infants' outcomes and the fathers'
mental health. The third aim was to highlight any differences be-
tween maternal and paternal interventions in the NICU, with the

focus on interventions driven by fathers.

2 | METHODS

2.1 | Search strategy

A systematic review of the literature was undertaken using the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines. We included peer-reviewed studies published
in English between 1995 and 1 September 2020. Studies before
1995 were not included, to reduce heterogeneity.

The Population, Intervention, Comparison, Outcomes and
Study approach was used to search the literature. The population
was preterm infants in NICUs, the intervention focused on fathers
and the comparisons were no intervention, standard care or moth-
ers' interventions. The outcomes of interest were any physiological
measures, behavioural responses, biochemical, psychological and
subjective feelings of the infants and, or, fathers. The study design
included experimental studies.

The CINAHL, Cochrane Central Register of Controlled Trials,
Embase, PubMed and PsycINFO electronic databases were used.
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TABLE 1 Search terms and strategy to identify the studies from
electronic databases

Preterm.mp

NICU.mp

Father.mp

#1 and #2 and #3

1

2

3]

4

5. Intervention.mp
6 Auditory.mp

7 Gustatory.mp
8 Olfactory.mp
9 Kinesthetic.mp
10. Tactile.mp

11. Vestibular.mp
12. Vision.mp

13. Multimodal

14. Pain.mp
15. #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR
#13 OR #14

16. #4 and #15
17. Limit 16 to (English language and humans and year = “1995

to Current”)

Note: mp, Multipurpose search across the subject headings.

Searches were undertaken using the same medical subject heading
terms and combinations of keywords. The search terms and strate-

gies used for the electronic searches are detailed in Table 1.

2.2 | Study selection

Studies were included if the infants were born preterm, before
37 weeks of gestational age, and the interventions were delivered by
fathers during hospitalisation. Studies that did not report outcomes
on infants or on fathers were not included. If studies had resulted in
multiple papers, the data from the most complete report were used.
Discussion papers, qualitative papers, theses, dissertations and re-
views were excluded.

The searches identified 1604 papers and the titles and abstracts
were used to check whether they fell within the remit of this review.
Then, the full texts of 36 studies were evaluated by two reviewers
(MF, SS) to determine whether they fitted the inclusion criteria. A
third reviewer (PK) was involved if their views differed. The studies
were excluded if the intervention was not delivered by fathers or

there was insufficient information (Figure 1).

2.3 | Data extraction

The main data were extracted and included the author, year of pub-
lication and where the study was conducted. The studies comprised
randomised controlled trials, crossover trials, quasi-experimental

and retrospective studies. We extracted the setting descriptions,
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the population and the intervention characteristics, in terms of
types and dosage. The control conditions were described. Outcomes
were clustered in five domains, namely physiological, behavioural,

nutritional, biochemical and psychological.

2.4 | Analysis
A meta-analysis was planned, but was not feasible due to inconsist-
ent reporting or marked clinical heterogeneity in the study popula-
tions, interventions and outcomes studied.

These limitations did not permit any formal quality assessment.
However, the study quality was addressed by the authors during the
session on limitations.

3 | RESULTS

3.1 | Study design and characteristics
We selected 14 studies, with a total population of 511 preterm in-
fants and 478 fathers. Studies were not limited to high-income coun-
tries, as they were performed in Canada, Colombia, Germany, Iran,
Italy, Lebanon, Norway, South Korea, Sweden and the United States.
All the preterm infants were born at 28-37 weeks of gestation
and the paternal interventions started during the infants' hospital-
isation, at three to 48 days of post-natal age.
Of the 14 studies, five were defined by the authors as ran-

22-26 27-33

domised controlled trials, seven were crossover trials, one

I*® and one had a retrospective design.®*

was quasi-experimenta
The main characteristics of the study designs are summarised in
Table 2.

The setting descriptors were not reported in eight of the 14 stud-
ies. The NICU levels were Il or IV and the infants' state at the onset

of the intervention was only reported in two studies.?”%’

3.2 | Types of paternal interventions

We found that 10 of the 14 interventions were paternal SCC. Of

28,33

these, two related to 30-min sessions with three collected

measures, before, during and after SSC. In one study the duration

2730 it was 60 min. In

of the intervention was 45 min?* and in two
two studies the session lasted 60 min over 3 days.>*2 In one case
continuous paternal SSC began in the delivery room and continued
for almost 24 h a day.?®

In two studies, tactile’® and massage stimulation®® were per-
formed. The tactile stimulation consisted of 10-min periods each
day, for 5 consecutive days, whereas the massage stimulation con-
sisted of eight sessions of 60 min each and was preceded by a period
of observation.

One intervention aimed to improve parental participation,

and consisted of individualised interactions between fathers and
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Records identified from:
5 Databases (n=5530)
= PubMed (n=1187) Records removed before screening:
ubMed (n= . ~
;-E’ Embase (n=1485) L »| Duplicate records removed (n = 3926)
k= The Cochrane Central Registrer of
% Controlled trials (n=612)
= PsychINFO (n=874)
Cinahl (n=1372)
Records screened Records excluded on the basis of title or
(n = 1604) » | abstract (n = 1568)
i Reports not retrieved (n =20)
e Review (n=1)
Reports sought for retrieval e Qualitative article (n=2)
= (n=36) e No father’s intervention (n=8)
"GE, e Maternal intervention (n=1)
o e Intervention after discharge (n=1)
& e Results not specific to the father’s
intervention (n=7)
Reports assessed for eligibility Reports excluded:
(n=16) N e lrrelevant gestational age (n = 1)
e Low quality; inconsistent data(n =1)
= Studies included in review
E (n=14)
© Reports of included studies
15 (n=14)

FIGURE 1 Flow diagram of review process

preterm infants that lasted 50-60 min each.?? In the final study29
preterm infants were exposed to their fathers' live and interactive

directed speech for 5 min on 2 consecutive days.

3.3 | Control conditions

27-34 the control condition was the same intervention

In eight studies
performed by mothers. In the remaining studies the control condi-

tion was standard care.

3.4 | Outcome measures, domains and results

Various outcome measures were identified and clustered in five

main outcome domains. The physiological domain comprised the

heart rate, respiration rate, oxygen consumption, temperature and
blood pressure. The behavioural domain comprised the cluster of
state, stress, stability and infant affect, which is the emotional tone
an individual express. The nutritional domain comprised breastfeed-
ing and infant body weight and the biochemical domain comprised
oxytocin and cortisol. Finally, the psychological domain incorporated
the father's psychological and subjective feelings, such as anxiety,
stress, attachment and interaction scores. The main outcomes are
summarised in Table 3.

In five studies, the authors reported measures in the physiologi-
cal domain. 1326273033 More specifically, they observed an increase
in skin temperature during both maternal and paternal SSC.%’ In one
study,30 the authors found no significant differences in the change
in mean heart rate, temperature, oxygen, systolic blood pressure and
mean blood pressure when maternal and paternal SSC were com-

pared in newborn infants. One study showed that paternal tactile
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stimulation'® stabilised the infants' physiological status, including
oxygen saturation levels, heart and respiration rates, when com-
pared to standard care. Only one study showed that it took a long
time for the heart rate to return to baseline after a painful procedure
when paternal, rather than maternal, SSC was provided.*3

In the behavioural domain, no significant differences in the in-
fant's states were found between maternal and paternal $5C?’ and
no significant differences in the behavioural state distribution were
found between the voice presentation of fathers and mothers.?’ In
this last study, infants spent more time in a quiet alert state when
they heard either the father's and mother's voices, compared to a
no vocalisation baseline.?’ The time from birth until the father held
their premature infant was significantly different compared to the
mothers and the fathers began SSC later than the mothers.3* After a
painful procedure, namely 30 and 60 s after a heel lance, one study
showed that infants with maternal, rather than paternal, SSC had
lower scores on the Premature Infant Pain Profile.?® However, these
differences disappeared 90 and 120 s after the intervention.

One study found no differences in the nutritional domain weight
when they compared the intervention and control groups.?? The in-
tervention involved both parents in the care of their preterm infants
and consisted of three stages: an individualised interaction stage, a
pre-participation stage and an active participation stage.

Another study of biochemical levels found that maternal and
paternal oxytocin levels significantly increased, and cortisol levels
decreased, when SSC was compared to baseline. There were also
differences between maternal SSC and paternal SSC in the post
SSC phase.?® No significant differences were found in a study*
that compared a paternal SSC and standard care control group.
Another,?®> reported similar biochemical level findings between
mothers and fathers when they provided continuous SSC. Infants
in both SSC intervention groups had lower salivary cortisol reactiv-
ity at 1 month. A study that focused on decreased paternal cortisol
levels found that they were associated with lower systolic blood
pressure and this indicated that SCC reduced their physiological
stress response.?® Similar decreases in cortisol levels and increased
oxytocin levels were found in mothers and fathers when SCC was
compared to standard care.®! Finally, a significant negative correla-
tion between paternal engagement and paternal oxytocin and corti-
sol levels was reported by one study.32 Another study31 noted that
significant decreases in paternal engagement were associated with
increased oxytocin or cortisol levels. Similarly, when infant oxytocin
levels increased during SSC, maternal engagement scores signifi-
cantly decreased at discharge. Finally, fathers with higher oxytocin
levels exhibited more synchrony and responsiveness during interac-
tions with their newborn infants.>*

Authors reported the psychological effects on the fathers' af-
fective involvement in interventions in seven out of the 14 studies.
During interventions, anxiety?® and stress?® levels decreased among
fathers, while attachment scores increased,'® sometimes by even
more than for mothers. Partnership scores with nurses increased
as well.?? Finally, mother-father dyads showed correlated or syn-
chronised stress and anxiety.”

ACTA PEDIATRICA RYVNI

3.5 | Differences between maternal and paternal
interventions

Several studies reported similar effects for interventions driven by
fathers and mothers. Physiological responses during SSC were simi-
lar between both interventions,?” even if fathers began SSC later
than mothers.®* Biochemical responses during SSC were similar
and mother-father dyads showed correlated or synchronised levels
of stress and anxiety.15 Finally, infants showed similar behavioural
states when their mothers and fathers spoke to them.?’

Few studies reported differences between mothers and fathers
who took part in interventions. During painful procedures, newborn
infants showed lower pain scores when they were held in SCC by
their mothers and their pain scores took longer to return to baseline
when they were held in SCC by their fathers.®* In another study,
there were post-SSC phase differences between the parents, with
higher levels of oxytocin and cortisol in the fathers.?®

4 | DISCUSSION

Parent participation in the early phases of an infant's development
in the NICU has been shown to predict better neurodevelopmental
outcomes.® To the best of our knowledge, this was the first system-
atic review to evaluate the specific effects of fathers' early active
intervention with preterm infants.

The main results indicate that studies on paternal-driven inter-
ventions in the NICU were limited and mainly restricted to basic
SCC, with few exceptions. Interventions that involved mothers and
fathers showed similar general positive effects in the infants' physi-
ological and behavioural domains, with additional beneficial effects
on paternal affective and mental health. Few differential effects

were seen between maternal and paternal interventions.

4.1 | The predominance of SSC and tactile
interventions

Our results indicated that SSC and tactile initiatives were the main
paternal intervention types that were evaluated, with limited sys-
tematic assessment of other types of active paternal involvement.
This finding makes sense as SSC is a multisensory experience for
the infant and is one of the most effective and well-evaluated early
parental interventions, with well-evidenced benefits for the infants
and the parents.36 However, SSC can also be included in multisen-
sory interventions that involve the tactile SCC experience, together
with face-to-face vocal communication and affectionate touching
with reciprocal gazing. These interventions can help fathers intui-
tively and progressively co-regulate and interact with their preterm
newborn infants.

As reported in a previous study,37 fathers of preterm infants
show intuitive abilities to communicate with their preterm infants.

However, only one study to date has provided evidence on the
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characteristics of maternal versus paternal face-to-face vocal inter-

actions with preterm infants in the NICU.%?

4.2 | The beneficial effects of paternal
interventions

What is particularly interesting is that the vast majority of the studies
we included showed a general beneficial effect of paternal interven-
tions on fathers. Actively intervening in the early care of the infant
supported the early acquisition of parental skills by fathers. It was
associated with lower stress and anxiety levels and with a significant
increase in attachment scores, which underlined the importance
of the affective aspects of early father-infant interactions. Early
fathering experiences also affected them at a biochemical level,!
laying the ground for a long-term positive effect on father-infant
interaction.® It is also likely that such early involvement allowed
fathers to develop a more intense affective bond, which promoted

their long-term affective relationships with their children.

4.3 | Paternal versus maternal interventions

Several of the studies in this review confirmed that both pater-
nal and maternal interventions showed similar general effects
on infants, at physiological, behavioural and biochemical levels.
However, minor differences were found between mothers and fa-
thers, especially at the biochemical level and with regard to the
great effect that mothers had on pain protection.®® Finally, stress
treatment should recognise that mothers generally report more
stress than fathers.?

Despite the fact that fathers had different experiences in the
NICU than mothers, as assessed with tests or ad hoc interviews,‘l"23
most of the studies on prematurity had mainly concentrated on
mother-infant dyads.® There are a number of possible reasons for
this. One important reason, from a social and political perspective, is
that in most countries fathers do not have the same rights as moth-
ers in terms of parental leave. Fathers also tend to be included in
infant care less frequently, due to cultural attitudes to parenting
roles and social networks. Other factors that limit fathers from being
present in the NICU include neonatal services that enable mothers
to stay with their babies while they are hospitalised. The studies
included a wide variety of geographical areas, with heterogeneous
cultural backgrounds, and issues with transport and access meant
that fathers could not always be present. The combination of these
factors has provided great obstacles for fathers being present in the
NICU and evaluating their active intervention.

The last few decades have seen major changes in the affective
and social perceptions of maternal and paternal roles and in the ac-
ceptation of major theoretical frameworks. These include attach-
ment theory, which is largely based on the mother-infant dyad. In
the 1990s there was a dramatic increase in heterogeneous studies
that emphasised the role of fathers in children's development.*® This

led to widespread recognition that the care provided by fathers and
mothers was complementary, important and different.** Today, this
issue is at the heart of the debate on NICU use and experiences.
Fathers have reported lower self-confidence ratings than mothers
when their infant was in the NICU. This lack of confidence can be
linked to the size and apparent fragility of the premature newborn
infant and the medical technology used in the NICU.%37? One study
that covered the first days after a premature birth provided a striking
contrast between the parents and suggested that fathers were more
able to get involved immediately after the birth.>

Despite these difficulties, several studies have shown that the fa-
thers of preterm infants are keen to play an active caring role.>>”
Others have reported that reluctant fathers felt they were forced
into caring for their infants.®? Finally, the progressive development
of fathers' skills, and their increasing involvement in infant care, have

been shown to support father-infant affective bonding.”’18

4.4 | Theimportance of fathers' early intervention
in the NICU

In the last decades, studies on the effect of early father-infant inter-
action on the child's development have gained much interest. This
has led to multiple techniques for analysis,*? including cross-cultural
perspectives.*® These studies show that engaging fathers in the
early phases of development affect children's affective, social, be-
havioural, psychological and cognitive outcomes.** It also has posi-
tive benefits on early mother-infant interaction.'®

In fact, a timely paternal presence during the early and crucial
periods of an infant's development can also have indirect impacts on
specific maternal domains. Father-infant SCC improves breastfeed-
ing rates,* including exclusive breastfeeding in the first 3 months.?°
Involving fathers has also been associated with increasing mothers'

caregiving-related hormones, such as oxytocin and prolactin.*®

4.5 | Supporting early paternal involvement with
preterm infants

This review demonstrates the benefits that early interventions had
on both fathers and their infants. This, in turn, underlines the im-
portance of providing fathers with better support so that they can
increase their early presence and involvement while their preterm in-
fant is hospitalised in the NICU. Practical recommendations for neo-
natal teams have been drafted by the Family Initiative's International
Neonatal Fathers Working Group. These aim to support the devel-
opment of father-infant affective bonding and enable fathers to ex-
perience more complementary co-parenting.47 Other studies have
recommended that their presence and involvement should be en-
couraged and they should receive the support they need on their
journey to fatherhood.?*%® Despite a number of programmes that
support fathers being actively present in the NICU, the average fre-
quency and duration of presence per day remain consistently lower
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for fathers than for mothers.*® This suggests the need to test and

adopt measures to increase paternal involvement in NICUs.
Individual and non-transferable parental leave rights have been

developed in order to encourage more men to spend time with their

t.4 Studies on paternal leave have shown that fathers who

new infan
took leave were more involved in childcare and housework.”® It is
important to recognise the impact that the presence of fathers has
on both infant development and parental bonding. In addition, gov-
ernments and societies should make it easier for fathers to get more
involved in the early care of their infants, for example by developing
or reinforcing paternity leave.

Most European Union member states now provide statutory pa-
rental leave,”® but the Nordic countries were forerunners in parental
leave in the 1970s.°2 The main aim of developments in Nordic pa-
rental support has been to promote gender equality, by creating a
social environment where women and men have the same access to
vocational, family and personal fulfilment.>®

It is essential that societies provide greater support for father-
hood if they are to endorse gender equality and to emphasise the
need for co-parenting policies. As paternal leave and benefit policies
continue to evolve, there might be an increased interest in examining
the short and long-term impacts that actively involved fathers have

on child and family health.

5 | CONCLUSION
We are now increasingly aware of the importance that the active
and timely involvement of fathers have on the cognitive, affective
and social development of infants and children. Despite this, limited
studies on paternal involvement indicate that fathers are only par-
tially involved in early developmental interventions in NICUs. These
interventions appeared to be limited to SSC or tactile domains. Other
types of interventions that actively involve fathers in face-to-face
vocal communication and affectionate touching are recommended.
In general, interventions involving fathers and mothers showed
similar positive effects, which suggests that they should be included
as active partners in the care of their preterm newborn infants. Our
review shows that when fathers were present in the NICU it was
beneficial for them as well as their infant. Early involvement was im-
portant for the fathers' own affective and mental health, for acquir-
ing their paternal role and for their attachment and responsiveness

during interactions.
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