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Abstract

Aims: The aims of this study were to explore parents’ stress levels and negative feelings after
premature births and to identify the risk factors related to parents’ stress and negative feelings
during their children’s neonatal intensive care unit (NICU) stay. Background: Preterm birth is
a multi-problematic event that may put the babies in danger for both their medical and
neurophysiological conditions and could have a negative impact on both the mother—father
relationship and the parent—child interactions. Methods: The study involved 43 mothers and
38 fathers of preterm infants. All participants filled out the Parental Stressor Scale: Neonatal
Intensive Care Unit and the Profile of Mood States. Findings: The results revealed significant
differences between mothers’ and fathers’ responses to preterm births in terms of both stress
and negative feelings. We found that, for mothers, their own young age and the baby’s need
for respiratory support were significant predictors of stress; for fathers, their own young age
and the baby’s lower gestational age and worse condition at birth were significant predictors
of stress and negative feelings. The NICU may be a stressful place both for mothers and
fathers. Identifying which mothers and fathers are at risk immediately after their children are
born could help to direct specific interventions that can reduce these parents’ stress and
prevent them from negative feelings.

The World Health Organization (1977) defined preterm birth as one that occurs before
37 weeks of gestation. Until the 1990s, prematurity was defined on the basis of birth
weight; however, in recent years, gestational age (GA) has been considered the main
indicator of preterm babies’ physical and neurological maturation (Sansavini and Faldella,
2013).

Preterm birth is a multi-problematic event that may present different consequences for
baby’s development and for parents’ experience (Ionio et al., 2016a; 2016b; 2017; Mascheroni
and Ionio, 2018). It is well documented that preterm birth is associated with several poor
outcomes in infants (especially for infants who have a GA of <32 weeks and those who weigh
<1500 g) in various developmental domains, including motor, behavioural, cognitive, and
sensory (Nepomnyaschy et al., 2012; Voigt et al., 2012; de Jong et al., 2015; Ionio et al., 2016b).

Preterm birth may have a negative impact on parents’ experience as well (Sameroff and
Chandler, 1975). In fact, the premature birth of the baby suddenly interrupts the building of
parents’ mental representations and expectations. Additionally, the possible critical condition
both of the baby and the mother may shock parents, turning preterm birth in a highly stressful
or traumatic events for mothers and fathers (Singer et al., 2003; Ravn et al., 2012; Monti et al.,
2013; Hoffenkamp et al., 2015). Such births are often the unexpected results of mothers’
medical complications; these complications require immediate interruption of the pregnan-
cies, including in emergency situations, to prevent serious threats to the health of the babies
and mothers (Coppola and Cassibba, 2004). Such trauma can damage the new relationship
between the parents and their babies and can be a risk factor in the mother-infant rela-
tionship, which in turn can have a negative impact on the infants’ future developmental
outcomes (Wigert et al., 2010; McManus and Poehlmann, 2012; Rogers et al., 2013; Ionio and
Di Blasio, 2014; Di Blasio et al., 2017).

Different studies observed that premature birth generally interferes with transitions into
parenthood and can be a potential risk factor for the construction of the parental function
(Carter et al., 2007; Nicol-Harper et al., 2007; Goodman et al., 2011; Murray et al., 2011).
During the neonatal intensive care unit (NICU) stay, the adverse medical conditions of the
baby prevent parents from immediately taking care of their newborn children (Feldman et al.,
1999; Goldberg and DiVitto, 2005; Axelin et al, 2010; Ionio et al, 2016a) and this may lead
parents to experience higher level of stress, mostly because of parental role marginalization
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(Montirosso et al., 2012). In fact, when babies stay in the NICU,
parents usually feel powerless, and they may be stressed and
vulnerable to emotional difficulties (Clottey and Dillard, 2013;
Sansavini and Faldella, 2013).

Preterm births can also interfere with parents’ everyday lives
and routines. The parents spend many hours in the NICU,
where they continue to experience the infant’s fragility (Clottey
and Dillard, 2013) and live in a state of psychological and
physical separation from their babies. This separation is aggra-
vated by the artificial environment of the NICU, where in the
days after the preterm delivery the medical staff — not the par-
ents — used to take care of the infant’s well-being, often causing
parents further pain and distress (Montirosso ef al., 2011; San-
savini and Faldella, 2013). In fact, initially, parents could only
observe their infants and routine procedures. Only once the
baby’s condition has improved, and if the parents felt ready, they
start to be involved by nurses in the daily care of their infants
(De Bernardo et al, 2017). The sense of powerlessness that
parents may perceive in this situation can alter parental roles
and further increase negative feelings such as anxiety, depres-
sion, anger, helplessness, and confusion (Miiller-Nix and
Ansermet, 2009).

Other studies focussed on the examination of potential risk
factors that could influence parents’ reactions and feelings after
the premature birth of their baby (Trombini et al, 2008). In
particular, it was suggested that different demographic and clin-
ical factors related to both parents and infants can influence
parental stress levels and negative feelings in the NICU (DeMier
et al., 2000; Miiller-Nix and Ansermet, 2009). The extent of the
infants’ prematurity and the severity of their illness are predictors
of parental stress. In fact, external infant characteristics are
associated with immaturity and severity of medical status, which
can in turn increase parental stress levels, thus interfering with the
maternal and paternal roles (DeMier et al., 2000; Miiller-Nix and
Ansermet, 2009). It was also pointed out that babies’ neonatal
characteristics, such as birth weight (<1500g) and GA
(<28 weeks), are related to parents’ levels of stress, depression,
anxiety, and anger - both in mothers and in fathers (Dudek-
Shriber, 2004; Franck et al., 2005; Zelkowitz et al., 2007; Chour-
asian et al., 2013; Alkozei et al., 2014; Woodward et al., 2014).

Moreover, demographic characteristics can also play an
important role in predicting parents’ stress levels and negative
feelings. Researchers have previously pointed out that stress levels
and negative feelings in mothers are related to their education
level, marital situation, partner-relationship quality, and per-
ceived social support (Zelkowitz et al., 2007; Alkozei et al., 2014;
Woodward et al., 2014; Di Blasio et al., 2015). Regarding paternal
demographic characteristics, in previous studies, researchers have
demonstrated that the presence of stress and negative feelings in
fathers was related to both partner-relationship quality and per-
ceived social support (Dudek-Shriber, 2004; Zelkowitz et al,
2007). However, other researchers have reported no association
between stress levels and maternal demographics such as age,
marital status, education, and employment status (Franck et al.,
2005; Chourasian et al., 2013).

Starting from these conflicting results, for this study, we
wanted to better clarify which risk factors play important roles in
predicting maternal and paternal reactions and feelings immedi-
ately after preterm births. As researchers have pointed out (Ionio
et al., 2016a; Ionio et al, 2018), it is important to consider the
characteristics and points of view of both mothers and fathers, as
both parents are at risk after premature births. Moreover, in most
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of the past studies, researchers have focussed on experiences over
the longer period of the infants’ hospitalizations; the analysed
situations have already become normal for many of the parents.
For this reason, it is also important to focus on parents’ experi-
ences immediately after the premature births of their babies, such
as their first experiences in the NICU, to increase knowledge
about both mothers’ and fathers’ initial reactions.

In particular, one of our aims in the present study was to
explore stress levels and negative feelings in both mothers and
fathers immediately after the premature births of their babies. In
addition, we wanted to identify which risk factors can further
increase parental stress levels and negative feelings in the NICU
and which can further damage the beginning of the parent-child
relationship that occurs immediately after delivery.

Identifying these risk factors and the role that they play in
parents’ reactions and feelings could help clinicians to better
organize and administer interventions to reduce stress and
negative feelings, before parents become symptomatic (Hynan
et al, 2013).

Methods
Participants and procedures

The current observational single-centre study was carried out
from January 2013 to July 2015 in the NICU of the V. Buzzi Level
III Hospital in Milan, Italy. This is the first part of a larger
longitudinal study in which we tried to investigate the influences
that mothers and fathers have on healthy preterm babies’ neu-
ropsychological developmental outcomes from birth until
preschool age.

The study was approved by hospital’s Research Ethics Com-
mittee, which required informed consent from each participant.
Therefore, informed consent for the protection of privacy was a
prerequisite to participate in the study. We recruited only Italian
couple.

The inclusion criteria for newborns were GA <37 weeks,
absence of congenital anomalies, and prenatally diagnosed brain
lesions. Eligibility criteria for parents consisted of an age >18
years, no single-parent families, no manifest psychiatric or
cognitive pathologies, and no drug addiction. The exclusion
criteria for participation consisted of absence of informed
consent.

All eligible parents were approached inside the NICU within
14 days of their infants’ births. During this period, parents were
permitted to visit their baby for 10h a day. The NICU’s rules
consist of specified visiting hours. Both mothers and fathers can
access the NICU from 1lam to 9pm. Initially, parents can only
observe their infants and routine procedures and only when they
feel ready, they start to participate with nurses in the care of their
infants.

During the first 2 weeks of infants’ NICU admission a research
psychologist, introduced by the doctors of the ward, has presented
the study to the parents, explaining that they would be involved in
a longitudinal study that would investigate preterm children’s
development from birth until preschool age.

If parents refused to participate (approximately 50% of the
them, because they were totally focussed on their children), they
were not enrolled in the study and no socio-demographic
information was collected. If parents agreed to participate in the
follow-up study, the researchers explained the content of the
questionnaire to them. Parents who initially agreed usually did
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not change their minds after reading the questions, however, five
fathers changed their mind after reading the questionnaires
because they did not want to express their personal feelings. We
asked the parents to complete the questionnaires separately to
obtain answers from both mothers and fathers of the same
couple.

A total of 43 mothers and 38 fathers of preterm infants were
included. The sample’s characteristics are summarized in Table 1.

Table 1. Parental and infant characteristics

Parental characteristics

Maternal age (years) M=35.93; SD =5.99; range = 21-49

Maternal level of education

<High school 7.9%
High school 26.3%
>High school 65.8%

Paternal age (years) M=39.91; SD = 6.35; range = 27-54

Paternal level of education

<High school 38.7%
High school 12.9%
>High school 48.4%
Pregnancy characteristics
Type of delivery
Vaginal 5.7%
Caesarean 94.3%
Offspring order of the
preterm
First 41.2%
Second 52.9%
Third 5.9%
Multiple births
Singleton 54.5%
Multiples 45.5%

Infant characteristics

GA (weeks) M=30.42; SD =2.79; range = 24-35

Birth weight (grams) M =1301.89; SD =432.62; range =

477-2200

1min Apgar scores M=6.27; SD =1.46; range = 1-10

5min Apgar scores M =8.25; SD =0.86; range = 6-10

Respiratory support (hours) M=20.32; SD =25.52; range = 0-95

Intubation
Yes 27.5%
No 72.5%

Note: Sample size - mothers: n=43, fathers: n=38.
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Measures

Parental stress levels and feelings

We used the Parental Stressor Scale: Neonatal Intensive Care Unit
(PSS: NICU; Miles, 2002; Italian version by Montirosso et al.,
2012) to measure stress levels in mothers and fathers. The PSS:
NICU measures parents’ perceptions of the NICU. It is composed
of 34 items and each item rated on a 5-point Likert scale (not
stressful to extremely stressful). Items are divided into three sub-
scales that measure stress caused by the machines in the NICU
(sights and sounds), stress related to the infants’ status (infant
behaviour and appearance) and stress related to the parents’
perceptions of their ability to become a caregiver (parental role
alteration). This questionnaire showed good psychometric prop-
erties: the test-retest reliability ranged from 0.69 for the subscales
to 0.87 for the total scale; the internal consistency ranged from
0.73 to 0.92 for the subscales and from 0.89 to 0.94 for the total
scale. In the present study, this tool showed excellent psycho-
metric properties, with Cronbach’s a reliability coefficients ran-
ging from 0.93 to 0.98. The mean scores for each subscale and the
mean overall scores were calculated.

Profile of Mood States

We used the Profile of Mood States (POMS; McNair et al., 1971;
Italian version by Farne et al., 1991) to identify the presence of
negative feelings in mothers and fathers. This questionnaire
measures parents’ negative and positive mood states. It is com-
posed of 58 items across six affective dimensions: tension-anxiety,
anger-hostility, fatigue-inertia, ~depression-dejection, vigour-
activity, and confusion-bewilderment. Previous studies demon-
strated excellent psychometric properties: internal consistency
(Cronbach’s a) in the subscales ranging from 0.63 (confusion-
bewilderment) to 0.96 (depression-dejection) (Curran et al.,
1995). In the current study, this tool showed excellent psycho-
metric properties, with Cronbach’s a reliability coefficients ran-
ging from 0.69 (confusion-bewilderment) to 0.93 (vigour-
activity) for mothers and from 0.70 (vigour-activity) to 0.96
(depression-dejection) for fathers.

Parental and infant characteristics

We collected the following parental characteristics: age (years),
type of delivery (vaginal or caesarean), number of child, type of
delivery, offspring order, multiple births (multiple or singleton),
and education level (less than high school, high school, or more
than high school). We either recorded the information at the time
of the assessment or obtained it through medical records.

We collected the following infant characteristics: GA (weeks),
birth weight (grams), 1-min Apgar scores, 5-min Apgar scores,
length of respiratory support (hours), and intubation (yes or no).
We obtained this information from medical charts.

Analysis

We analysed the data with SPSS Statistics 20.0. To compare
maternal and paternal stress levels and negative feelings imme-
diately after the premature births of their children, we used a
paired sample t-test. Moreover, we performed a repeated-measure
analysis of variance to compare the parents’ scores on both the
PSS: NICU and POMS subscales.

We determined the extent to which particular factors influ-
enced maternal stress and feelings by considering the following
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categories: (a) infant factors, such as GA, birth weight, 1-min
Apgar scores, 5-min Apgar scores, length of respiratory support,
and intubation; (b) pregnancy factors, such as type of delivery,
offspring order, and multiple births; and (c) maternal demo-
graphic factors, such as age and level of education. We also
determined the extent to which particular factors influenced
paternal stress and feelings by considering the following cate-
gories: (a) infant factors, such as GA, birth weight, 1-min Apgar
scores, 5-min Apgar scores, length of respiratory support, and
intubation; (b) pregnancy factors, such as type of delivery, off-
spring order, and multiple births; and (c) paternal demographic
factors, such as age, marital status, and level of education. We
entered the factors into hierarchical linear regression models in
the above-mentioned order, in separate blocks, and in a stepwise
fashion; the PSS: NICU stress scores and POMS scores (total and
for each subscale) were the outcome variables. We set the level of
significance at P <0.05.

A post-hoc power analysis performed by G*Power demon-
strated a power of 0.93 (@=0.05, large effect size of 0.35) for
multiple regression analyses (Cohen, 1988).

Results
Maternal and paternal stress levels and negative feelings

We found significant differences between mothers’ and fathers’
stress levels, as measured by PSS: NICU. In particular, mothers
obtained higher level of stress compare to fathers both in the three
subscales (sights and sounds, infant behaviour and appearance,
and parental role alteration) and in the total stress score. Con-
sidering the presence of negative feelings measured by POMS, we
found that mothers had higher scores than fathers in the tension-
anxiety and depression-dejection subscales. No further significant

Table 2. Descriptive statistics and paired t-test results for the study variables
in mothers and fathers

Mother’s score Father’s score

(n=43) (n=38)
M (SD) M (SD) P
PSS: NICU
Total score 9.06 (2.46) 6.95 (1.91) 0.001
Sights and sounds 2.49 (0.73) 2.04 (0.523) 0.010

Infant behaviour and appearance 2.79 (1.01) 2.29 (0.740) 0.040
Alteration of parental role 3.78 (0.952) 2.64 (1.11) 0.000
POMS
Total score 308.92 (44.42) 292.32 (41.85) NS
Tension-anxiety 53.76 (11.92) 48.76 (9.81) 0.032
Anger-hostility 51.47 (12.02) 47.89 (12.32) NS
Fatigue-inertia 54.45 (9.57) 51.03 (9.61) NS
Depression-dejection 49.58 (8.74) 45.13 (8.40) 0.011
Vigour-activity 49.18 (11.02) 53.58 (8.65) NS
Confusion-bewilderment 50.47 (11.35) 48.24 (10.81) NS
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differences were found. These findings are summarized in
Table 2.

Comparing the PSS: NICU maternal subscale, we found some
significant differences (F=46.13; P <0.001). For mothers, stress
levels related to alterations in the parental role were significantly
higher than those related to either the infant’s behaviour and
appearance (P<0.001) or NICU sights and sounds (P <0.001),
and those related to the infant’s behaviour and appearance were
significantly higher than those related to NICU sights and sounds
(P=0.017). For fathers’ scores on the same scale, we also found
significant differences; in particular, fathers’ stress levels related to
alterations in the parental role were significantly higher than
those related to NICU sights and sounds (F =4.89; P=0.016). We
found no significant differences within the POMS subscales for
either mothers or fathers.

Predictors of stress levels and negative feelings

Significant predictors of both maternal and paternal stress levels
are shown in Table 3. For mothers, the time that their babies
spent on respiratory support was a significant predictor of stress
related to NICU sights and sounds, and maternal age was a sig-
nificant predictor of stress related to alterations of parental roles.
In particular, younger mothers reported higher stress levels.

For fathers, paternal age was a significant predictor of stress
related to NICU sights and sounds. In particular, younger fathers
reported higher stress levels. Moreover, the 1-min Apgar score
was a significant predictor of paternal stress related to infant and
behaviour and appearance, and the 5-min Apgar score was a
significant predictor for increase stress related to the alteration of
parental role and total stress.

We found no significant predictors for the presence of nega-
tive feelings in mothers, despite what we found for fathers. As

Table 3. Risk factors for maternal and paternal stress level measured by
PSS: NICU

R? B P
Maternal stress level
Sights and sounds
Respiratory support 0.224 -0.013 0.044
Alteration parental role
Respiratory support 0.391 -0.025 0.003
Maternal age 0.567 0.055
Paternal stress level
Sights and sounds
Paternal age 0.395 -0.062 0.021
Infant behaviour and appearance
1min Apgar scores 0.344 —-0.187 0.035
Alteration parental role
5min Apgar scores 0.372 -0.566 0.027
Total stress
5min Apgar scores 0.441 -1.00 0.021

Note: Sample size - mothers: n=43, fathers: n=38.
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Table 4. Risk factors for paternal presence of negative feelings measured
by POMS

R? B P

Tension-anxiety

5min Apgar scores 0.251 -6.157 0.011

Multiple birth 0.374 -6.551

Paternal age 0.549 -0.728
Depression-dejection

GA 0.350 -1.921 0.002
Anger-hostility

GA 0.374 -2.866 0.001
Fatigue-inertia

Intubation 0.515 11.469 0.000

5min Apgar scores 0.646 -4.474

Multiple birth 0.725 —6.837
Confusion-bewilderment

Paternal age 0.200 -5.126 0.025

Note: Sample size - mothers: n=43, fathers: n=38

Table 4 shows, for fathers, 5-min Apgar scores, multiple births,
and paternal age all significantly predicted tension and anxiety;
GA was a significant predictor for both depression and anger;
intubation, 5-min Apgar scores, and multiple births significantly
predicted fatigue; and paternal age significantly predicted
confusion.

Discussion

Our first aim in this study was to explore stress levels and
negative feelings in mothers and fathers immediately after the
premature births of their children. From a clinical point of view, it
is important to be aware of the feelings that parents experience
when facing the difficulties and traumas surrounding the events
that can arise during their children’s NICU stays after premature
births. In fact, by paying attention to these difficult experiences,
new parents could start a gradual process of transition to
parenthood.

In previous studies on this topic, researchers have demon-
strated that mothers, after their baby’s premature births and
NICU stays, felt more stressed than their husbands did (Jackson
et al., 2003). Compared to fathers, mothers also experienced more
negative feelings such as anxiety and depression (Zelkowitz et al,
2007; Lefkowitz, Baxt, and Evans, 2010). In agreement with
previous research, our findings suggested that mothers had higher
stress levels than fathers, probably because mothers usually spent
more time in the NICU’s mechanical environment and felt more
guilt about their infant’s impairment. It is also possible to infer
that mothers are more afraid than fathers regarding their babies’
behaviour and appearance. Our findings also showed that fathers
and especially mothers experience high stress levels related to
alterations of the parental role. This seems to add further evidence
to the fact that preterm births generally interfere with the tran-
sition into parenthood. As previously observed, the babies’
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medical conditions prevent parents from immediately taking care
of their newborn immediately after birth (Feldman et al., 1999;
Goldberg and DiVitto, 2005; Axelin et al., 2010). As reported
earlier, in the NICU where we conduct the study, initially, parents
can only observe routine procedures on their infants; only once
the baby’s condition has improved and when they feel ready,
parents start to cooperate with nurses in the care of their infants.
For this reason, we could infer that parents might feel powerless
and helpless (Clottey and Dillard, 2013; Sansavini and Faldella,
2013) and, consequently, they might experience negative feelings
such as anxiety, depression, anger, helplessness, and confusion
(Miiller-Nix and Ansermet, 2009). Moreover, as researchers have
underlined, we found that mothers are more anxious and
depressed than fathers (Zelkowitz et al., 2007; Lefkowitz et al.,
2010).

Because these differences in terms of parents’ stress levels and
negative feelings may depend on various risk and protective
factors, in the present study, we also wanted to explore which
factors cause stress and negative feelings in mothers and fathers
after premature births. In the present study we would like to start
to give further information to clinicians about parental risk fac-
tors. This attempt may be a very first step that could orient them
to organize specific interventions for parents who have these
particular characteristics so that they can deal with these events
and support mothers and fathers as soon as possible.

Our exploratory findings suggest that preterm birth seemed to
be particularly stressful for younger mothers and fathers. We
can therefore hypothesize that for the younger parents in the
current study, a lack of knowledge about what to do and what to
expect provoked higher stress (Dudek-Shriber, 2004). Moreover,
our results suggested that the mothers of infants who spent more
time on respiratory support experienced more stress from the
NICU environment. As researchers in previous studies have
observed, the NICU can have a strong impact on mothers, such
as by increasing their stress levels (Trombini, Surcinelli, Pic-
cioni, Alessandroni, and Faldella, 2007). Fathers of children with
lower GA and worse conditions at birth experienced higher
stress levels and more negative feelings. These findings are in
line with those of previous studies, in which extremely pre-
mature babies were shown to be physiologically unstable and
less responsive to social interaction than were infants who were
born later in pregnancy (Korja et al., 2012). In addition, extreme
prematurity often resulted in a need for more medical equip-
ment and a longer hospital stay to facilitate the infants’ devel-
opment (Dudek-Shriber, 2004). Finally, it is important to
underline that we did not find any factors that could predict the
presence of negative feelings in mothers. As Lefkowitz et al. (2010)
found, for mothers, the risk factors of loss of control, impairment of
the normal routine, and fear of losing the child are more prominent
than other factors; we did not investigate those factors in the
present study.

In general, we could say that this study suggests the impor-
tance of paying attention to both parents’ experience in NICU
immediately after the birth of their preterm child, and to factors
that could potentially worsen this experience, leading parents to
experience higher levels of stress and negative feelings. However,
these results should also be read in the light of the limitations of
this study. First, it is important to point out that our exploratory
findings are taken from a limited sample size at a single NICU.
An important next step would be to include more participants
and new kinds of measures so as to better understand our results.
Additionally, we used a sample of volunteer parents without
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detecting possible differences between parents that decided to
take part in our study and parents that refuse to participate.
Therefore, it may be possible that there is a selection bias. Par-
ticipants’ responses may reflect their investment to better
understand their situation. Further studies using a diverse and
more representative samples will be necessary to better investigate
the experience of those parents who do not decide to be assessed.
Also, a longitudinal design would allow us to better understand
whether factors such as parents’ stress and negative feelings after
the preterm births of their children are linked with those chil-
dren’s developmental outcomes.

In conclusion, our findings could be a starting point for
helping primary care services to be more prepared to support
parents following a preterm delivery in NICU. Raising awareness
in practitioners involved in primary care services may help them
to identify as soon as possible mothers and fathers who are at risk
of severe responses and, consequently this could help them to
provide adequate stress and negative feelings management
interventions once they leave the hospital. As suggested by pre-
vious works, in order to prevent parents from experiencing stress
and negative feelings after the premature births of their babies, it
is essential to institute, as soon as possible specific interventions
that reduce parental stress, decrease untoward responses,
and improve both parental health and parenting behaviours
(Maroney, 1994; Jackson et al, 2003; Orapiriyakul et al., 2007;
Aagaard and Hall, 2008; Arnold et al, 2013). Moreover, our
findings may also help primary care services to be more prepared
to give specific support to fathers of preterm babies (Lundqvist
and Jakobsson, 2003; Pohlman, 2005; Candelori et al., 2017). In
the current study we consider both the maternal and paternal
points of view since we believe that both fathers and mothers of
preterm infants equally need to be helped immediately after the
childbirth and after the hospitalization period. Early family-
centred interventions may be useful to prevent future difficulties
in their relationship with infant and in child’s development (Ionio
et al, 2018). Our results could stimulate nurses and other
healthcare practitioners to take into account those factors that
may impair the transition to parenthood after preterm birth, both
for mother and for fathers. Particularly, our findings suggested
that preterm birth is particularly stressful for younger parents that
have preterm babies with low GA and that need respiratory
support in the NICU. The current work may be a starting point to
identify parents at risk. Further investigation will be necessary to
better clarify which risk factors lead parents to experience higher
level of stress and negative states that may be associated to the
premature birth of their child.

Financial support. The authors declare to have not received specific grant
from any funding agency in the public, commercial, or not-for-public sectors.

Conflicts of interest. The authors declare that they have no conflict of
interest.

Ethical standard. The study has been approved by the University Ethics
Committee and have been performed in accordance with the ethical standards
laid down in the 1964 Declaration of Helsinki and its later amendments.

Informed consent. All parents gave their informed consent for themselves
and for their children before their inclusion in the study.

Authors’ contributions. All authors equally contributed in writing this
manuscript. All the listed authors have reviewed and approved the final ver-
sion of the manuscript as submitted.

https://doi.org/10.1017/51463423619000021 Published online by Cambridge University Press

Chiara lonio et al.

References

Aagaard H and Hall EO (2008) Mothers’ experiences of having a preterm
infant in the neonatal care unit: a meta-synthesis. Journal of Pediatric
Nursing 23, e26-e36.

Alkozei A, McMahon E and Lahav A (2014) Stress levels and depressive
symptoms in NICU mothers in the early postpartum period. The Journal of
Maternal-Fetal ¢ Neonatal Medicine 27, 1738-1743.

Arnold L, Sawyer A, Rabe H, Abbott J, Gyte G, Duley L and Ayers S (2013)
Parents’ first moments with their very preterm babies: a qualitative
study. BMJ Open 3, Article €002487. doi:10.1136/bmjopen-2012-002487.

Axelin A, Lehtonen L, Pelander T and Salanterad S (2010) Mothers’ different
styles of involvement in preterm infant pain care. Journal of Obstetric,
Gynecologic ¢ Neonatal Nursing 39, 415-424.

Chourasia N, Surianarayanan P, Adhisivam B and Bhat BV (2013) NICU
admissions and maternal stress levels. The Indian Journal of Pediatrics 80,
380-384.

Clottey M and Dillard DM (2013) Post-traumatic stress disorder and neonatal
intensive care. International Journal of Childbirth Education 28, 23-29.

De Bernardo G, Svelto M, Giordano M, Sordino D and Riccitelli M (2017)
Supporting parents in taking care of their infants admitted to a neonatal
intensive care unit: a prospective cohort pilot study. Italian Journal of
Pediatrics 43, 36.

de Jong M, Verhoeven M, Lasham CA, Meijssen CB and van Baar AL (2015)
Behaviour and development in 24-month-old moderately preterm toddlers.
Archives of Disease in Childhood 100, 548-553.

DeMier RL, Hynan MT, Hatfield RF, Varner MW, Harris HB and
Manniello R. L (2000) A measurement model of perinatal stressors:
identifying risk for postnatal emotional distress in mothers of high-risk
infants. Journal of Clinical Psychology 56, 89-100.

Di Blasio P, Camisasca E, Caravita SCS, Ionio C, Milani L and Valtolina GG
(2015) The effects of expressive writing on postpartum depression and
posttraumatic stress symptoms. Psychological Reports 117, 856-882.

Di Blasio P, Camisasca E, Miragoli S, Ionio C and Milani L (2017) Does
maternal parenting stress mediate the association between postpartum PTS
symptoms and children’s internalizing and externalizing problems? A
longitudinal perspective. Child and Youth Care Forum. 1-17.

Dudek-Shriber L (2004) Parental stress in the neonatal intensive care unit and
the influence of parent and infant characteristics. American Journal of
Occupational Therapy 58, 509-520.

Farné M, Sebellico A, Gnugnoli D and Corallo A (1991) POMS: Profile of
Mood States: Manuale Adattamento Italiano. Firenze: GiuntiOS.

Feldman R, Weller A, Leckman JF, Kuint J and Eidelman AI (1999) The
nature of the mother’s tie to her infant: maternal bonding under conditions
of proximity, separation, and potential loss. Journal of Child Psychology and
Psychiatry 40, 929-939.

Franck LS, Cox S, Allen A and Winter I (2005) Measuring neonatal intensive
care unit-related parental stress. Journal of Advanced Nursing 49, 608-615.

Goldberg S and DiVitto B (2005) Parenting children born preterm.
Handbook of Parenting 1, 329-354.

Hoffenkamp HN, Braeken J, Hall RA, Tooten A, Vingerhoets AJ and van
Bakel HJ (2015) Parenting in complex conditions: does preterm birth
provide a context for the development of less optimal parental behavior?
Journal of Pediatric Psychology 40, 559-571.

Hynan MT, Mounts KO and Vanderbilt DL (2013) Screening parents of
high-risk infants for emotional distress: rationale and recommendations.
Journal of Perinatology 33, 748-753.

Ionio C and Di Blasio P (2014) Post-traumatic stress symptoms after
childbirth and early mother-child interaction: an exploratory study. Journal
of Reproductive and Infant Psychology 32, 163-181.

Ionio C, Colombo C, Brazzoduro V, Mascheroni E, Confalonieri E, Castoldi F
and Lista G (2016a) Mothers and fathers in NICU: the impact of preterm birth
on parental distress. Europe’s Journal of Psychology 12, 604-621.

Ionio C, Lista G, Mascheroni E, Olivari MG, Confalonieri E, Mastrangelo
M, Brazzoduro V, Balestriero MA, Banfi A, Bonanomi A, Bova S,
Castoldi F, Colombo C, Introvini P and Scelsa B (2017) Premature birth:
complexities and difficulties in building the mother—child relationship.
Journal of Reproductive and Infant Psychology 35, 509-523.


https://doi.org/Article e002487. doi:10.1136/bmjopen-2012-002487
https://doi.org/10.1017/S1463423619000021

Primary Health Care Research & Development

Ionio C, Mascheroni E, Banfi A, Olivari MG, Colombo C, Confalonieri E
and Lista G (2018) The impact of paternal feelings and stress on mother-
child interactions and on the development of the preterm newborn. Early
Child Development and Care. 1-12.

Ionio C, Riboni E, Confalonieri E, Dallatomasina C, Mascheroni E,
Bonanomi A, Sora MGN, Falautano M, Poloniato A, Barera G and
Comi G (2016b) Paths of cognitive and language development in healthy
preterm infants. Infant Behavior and Development 44, 199-207.

Jackson K, Ternestedt BM and Schollin J (2003) From alienation to
familiarity: experiences of mother and father of preterm infants. Journal of
Advanced Nursing 43, 120-129.

Korja R, Latva R and Lehtonen L (2012) The effects of preterm birth on
mother-infant interaction and attachment during the infant’s first
two years. Acta Obstetricia et Gynecologica Scandinavica 91, 164-173.

Lefkowitz DS, Baxt C and Evans JR (2010) Prevalence and correlates of
posttraumatic stress and postpartum depression in parents of infants in the
neonatal intensive care unit (NICU). Journal of Clinical Psychology in
Medical Settings 17, 230-237.

Lundgqvist P and Jakobsson L (2003) Swedish men’s experiences of becoming
fathers to their preterm infants. Neonatal Network 22, 25-31.

Maroney D (1994) Helping parents survive the emotional “roller coaster ride”
in the newborn intensive care unit. Journal of Perinatology: Official Journal
of the California Perinatal Association 14, 131-133.

Mascheroni E and Ionio C (2018) The efficacy of interventions aimed at
improving post-partum bonding: a review of interventions addressing
parent-infant bonding in healthy and at risk populations. Journal of
Neonatal Nursing.

McManus BM and Poehlmann J (2012) Maternal depression and perceived
social support as predictors of cognitive function trajectories during the
first 3 years of life for preterm infants in Wisconsin. Child: Care, Health
and Development 38, 425-434.

McNair D, Lorr M and Droppleman LF (1971) Manual for the Profile of
Mood States. San Diego, CA: Educational and Industrial Testing Services.

Miles MS (2002) Parental Stress Scale: Neonatal Intensive Care Unit.
Handbook of Family Measurement Techniques.

Montirosso R, Matricardi S, Agostino R and Fedeli C (2012) Mothers
are not fathers: differences between parents in the reduction of
stress levels after a parental intervention in a NICU. Acta Paediatrica
102, 8-14.

Montirosso R, Provenzi L, Calciolari G, Borgatti R and NEO-ACQUA
Study Group (2011) Measuring maternal stress and perceived support in
25 Italian NICUs. Acta Paediatrica 101, 136-142.

Miiller-Nix C and Ansermet F (2009) Prematurity, risk and protective factors.
In Zeanah C., editors, Handbook of infant mental health. New York:
Guilford Press.

https://doi.org/10.1017/51463423619000021 Published online by Cambridge University Press

Nepomnyaschy L, Hegyi T, Ostfeld BM and Reichman NE (2012)
Developmental outcomes of late-preterm infants at 2 and 4 years. Maternal
and Child Health Journal 16, 1612-1624.

Orapiriyakul R, Jirapaet V and Rodcumdee B (2007) Struggling to
get connected: the process of maternal attachment to the preterm infant in
the neonatal intensive care unit. Thai Journal of Nursing Research 11,251-263.

Pohlman S (2005) The primacy of work and fathering preterm infants:
findings from an interpretive phenomenological study. Advances in
Neonatal Care 5, 204-216.

Rogers CE, Lenze SN and Luby JL (2013) Late preterm birth, maternal
depression, and risk of preschool psychiatric disorders. Journal of the
American Academy of Child & Adolescent Psychiatry 52, 309-318.

Sameroff AJ and Chandler MJ (1975) Reproductive risk and the continuum of
caretaking casualty. In Horowitz, FD, Hetherington, EM, Scarr-Salapatek, S
and Siegel, G, editors. Review of child development research. Volume 4. Chicago,
IL, USA: University of Chicago Press, 187-243.

Sansavini A and Faldella G (2013) Lo sviluppo dei bambini nati pretermine.
Aspetti neuropsicologici, metodi di valutazione e interventi. Milano: Franco
Angeli.

Singer LT, Fulton SMA, Davillier MLSW, Koshy DBS, Salvator AMS and
Baley JE (2003) Effects on infant risk status and maternal psychological
distress on maternal-infant interactions during the first year of life. Journal
of Developmental and Behavioral Pediatrics 24, 233-241.

Trombini E, Surcinelli P, Piccioni A, Alessandroni R and Faldella G (2008)
Environmental factors associated with stress in mothers of preterm
newborns. Acta Paediatrica 97, 894-898.

Voigt B, Pietz J, Pauen S, Kliegel M and Reuner G (2012) Cognitive
development in very vs. moderately to late preterm and full-term children:
can effortful control account for group differences in toddlerhood? Early
Human Development 88, 307-313.

Wigert H, Berg M and Hellstrom A (2010) Parental presence when their
child is in neonatal intensive care. Scandinavian Journal of Caring Sciences
24, 139-146.

Woodward L], Bora S, Clark CAC, Montgomery-Honger A, Pritchard VE,
Spencer C and Austin NC (2014) Very preterm birth: maternal experiences
of the neonatal intensive care environment. Journal of Perinatology 34,
555-561.

World Health Organization (1977) WHO: recommended definitions,
terminology and format for statistical tables related to the perinatal period
and use of a new certificate for cause of perinatal deaths. Modifications
recommended by FIGO as amended October 14, 1976. Acta Obstet Gynecol
Scand 56, 247-253.

Zelkowitz P, Bardin C and Papageorgiou A (2007) Anxiety affects the
relationship between parents and their very low birth weight infants. Infant
Mental Health Journal 28, 296-313.


https://doi.org/10.1017/S1463423619000021

	Stress and feelings in mothers and fathers in NICU: identifying risk factors for early interventions
	Methods
	Participants and procedures
	Measures
	Parental stress levels and feelings

	Profile of Mood States
	Parental and infant characteristics


	Analysis
	Table 1Parental and infant characteristics
	Results
	Maternal and paternal stress levels and negative feelings
	Predictors of stress levels and negative feelings

	Table 2Descriptive statistics and paired t-test results for the study variables in mothers and fathers
	Table 3Risk factors for maternal and paternal stress level measured by PSS:�NICU
	Discussion
	Table 4Risk factors for paternal presence of negative feelings measured by�POMS
	References
	References
	References
	References
	References
	References


