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What do we know about the subject matter of this study?

Preterm birth is a traumatic and stressful event. This, plus the phy-
sical and emotional distance that occurs during hospitalization,
could affect the interaction between the dyad, which could have a
relevant impact on developmental trajectories. Most of the studies

What does this study contribute to what is already known?

Mothers of moderate preterm newborns may experience significant
mental health impacts during hospitalization. This study shows that
these mothers may experience high levels of depressive symptoma-
tology and parental stress. The main source of stress is related to the

that address these issues have been conducted with a population of
extremely preterm newborns.

parental role. Higher levels of stress are related to less contact and
interaction of the dyad.
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extrauterine environment, which can affect their neurological development. Interaction with their
caregivers is crucial for their development, however, these may show mental health problems such
as depressive symptoms and parental stress. Objective: to evaluate how depressive symptomatology
and stress perception of mothers of moderately preterm infants during hospitalization may affect
dyad interaction. Patients and Method: 85 dyads participated. During the second and third weeks of
hospitalization, mothers answered a sociodemographic questionnaire, the parental stress scale, and
the Edinburgh postnatal depression scale. Mother-infant interaction was assessed and coded with the
Hospitalized Mother-Infant Bonding Observation Scale. Results: mothers of moderately preterm
infants hospitalized in a neonatology unit may present significant depressive symptomatology which
correlate with the stress experienced by the mother. Parental stress and being small for gestational
age showed a negative association with dyad interactions. Conclusions: Having a moderately preterm
baby can impact the mental health of mothers and this, at the same time, is related to the interactions
they have with their children. Likewise, variables related to the babies were detected that can also
decrease the interactions and contact between the dyad.
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Introduction

Preterm birth can be a stressful and traumatic event
for both parents and newborns born in a highly vulne-
rable condition"?. Preterm newborns are at higher risk
of morbidity and mortality than term newborns, and
those who survive may present alterations in their cog-
nitive, motor, and/or social development’*. Even in
conditions of low medical risk, preterm birth increases
the probability that children may present difficulties in
their cognitive and social development®.

In addition to this increased vulnerability, a sig-
nificant number of preterm newborns must stay hos-
pitalized in neonatal units, where they are exposed to
various stimuli and stressful experiences such as pro-
cedures by the health care team, use of tubes and lines,
ventilatory support, exposure to light and noise, and
separation from their parents®®. Even moderate and
late preterm newborns (born between 32 and 36 gesta-
tional weeks), who account for about 75% of preterm
deliveries, are physiologically immature, and their bra-
ins must grow, mature, and adapt to the extrauterine
environment, which may adversely affect their neuro-
logical development® .

Several investigations have studied the high levels
of stress experienced by parents during the hospita-
lization of their premature newborn'*!'. During the
hospital stay, they not only have to deal with the stres-
sors of the neonatal unit environment but also face
complications or uncertainties regarding the health
status of their child, physical and emotional separa-
tion from their baby, and the stress of parenting'>'*">.
Furthermore, mothers of preterm newborns show a
postpartum depression rate twice as high as mothers
of term newborns (28%-40%), especially in the early
postpartum period, when their newborns are still
hospitalized'. Similarly, mothers of moderate and
late preterm newborns evidence a rate of depression
around 22% and 18%, respectively, one month after
discharge.

Maternal mental health problems have been sig-
nificantly associated with difficulties in the relation-
ship with their newborns'®'°. This is particularly re-
levant for premature newborns whose interactions
with their mothers (and other caregivers) are affec-
ted by the newborn’s difficulties in regulating their
physiological states and maintaining an optimal level
of alertness®. Premature newborns give signals that
are often subtle and unclear because of their diffi-
culty in organizing their responses in visual, affec-
tive, and motor modalities which, at the same time,
affects the parents’ ability to read and respond to
their newborn’s signals®'. In addition, this relations-
hip develops initially within the neonatal units, which
makes physical and emotional proximity between the
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dyads difficult®>. These aspects become very relevant
since how the relationship between the baby and its
caregivers develops has a significant impact on its de-
velopmental trajectory and can reduce or exacerbate
certain conditions®.

Currently, some research has addressed the im-
plications of maternal stress and depression in the
mother-child relationship in the context of prematu-
rity. Still, few studies have observed these problems in
moderate preterm newborns. However, it is relevant to
study the population of moderate preterm newborns
because they are a vulnerable group and present possi-
ble neurodevelopmental risks™.

The objective of this study is to evaluate how de-
pressive symptomatology and stress perception of
mothers of moderate preterm newborns during hospi-
talization in a neonatal unit could affect the interaction
of the dyad. Both depressive symptoms and stress were
expected to evidence a negative effect on the interac-
tion. In addition, we looked for associations between
the characteristics of the babies and the mental health
of the mothers.

Patients and Method

Mothers and their moderate preterm newborns
hospitalized in the neonatology service were included.
Participants had to meet the following criteria: 1) be
mothers of babies born between 32 and 34 weeks of
gestation, 2) be older than 18 years, 3) moderate pre-
term newborn hospitalized in the neonatology unit, 4)
newborn without congenital malformations, cardiac
or neurological pathologies, or genetic syndrome, 5)
mother with a sufficient Spanish language proficien-
cy (writing and speaking), 6) mother without proble-
matic alcohol and/or drug use, and 7) mother without
severe psychiatric disorders such as schizophrenia or
psychosis.

This research was conducted at the Hospital Dr.
Luis Tisné Brousse from the public health network of
the Metropolitan Region, Chile. Data were collected
between May 2019 and February 2020. The study was
approved by the Ethics Committees of the Universidad
del Desarrollo and the hospital. Participants signed an
informed consent form before joining the study.

Instruments

Clinical History

The following perinatal, neonatal, and maternal
data were collected from the clinical history at the time
of recruitment and during hospitalization: weight,
height, gestational age at birth, and hospital stay length
(in days).
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Sociodemographic questionnaire

A questionnaire was prepared to request informa-
tion on the mother’s level of education, occupation, fa-
mily income, family group composition, type of hou-
sehold, support network, and obstetric characteristics.

Parental Stress Scale for Neonatal Intensive Care
Unit (PSS: NICU)*

This instrument measures parental perception of
stressors from the physical and psychological environ-
ment of neonatal units. The PSS: NICU scale has 34
questions that parents must answer on a Likert scale
from 1 (not stressful) to 5 (extremely stressful). The
questions are organized into three subscales: 1) visual
and sound aspects of the unit, 2) appearance and be-
havior of the newborn, and 3) parental role disturban-
ce®. This scale has been used in Chile*® and has shown
good validity and reliability in different countries with
a Cronbach’s alpha ranging from 0.77 to 0.96%. In
our study, it showed high reliability with o of 0.79.

Edinburgh Postnatal Depression Scale (EPDS)*°

This scale is a self-report questionnaire with 10
items, which have four possible answers within a range
of 0 to 3. A score equal to or greater than 13 is consi-
dered a risk indicator for presenting postpartum de-
pression four to six weeks postpartum®. This scale has
been validated in Chile for use during pregnancy and
puerperium. The researchers report high reliability
with a Cronbach’s alpha of 0.77 and specificity (67%)
for identifying women with depressive symptoms. In
this study, Cronbach’s alpha value was 0.76.

Observation scale of the mother-newborn bonding
process hospitalized to the NICU (N-EOV-INC)*
This scale is composed of 21 items of interactive
behaviors between mother and baby, divided into six
contact registers or functions: 1) Approach Function;
2) Incubator Contact Function; 3) Body Function;
4) Visual Function; 5) Verbal Function; 6) Postural
Function. This scale should be applied during the hos-
pitalization period. The observation begins the mo-
ment the mother approaches the incubator where her
baby is, until the end of the visit or until five minu-
tes have elapsed. The natural interaction of the dyad
is observed and recorded in the protocol. The dyads
are classified into three categories of mother-child
bonding: 1) Adequate bonding situation; 2) Poorly
adequate bonding situation; 3) Inadequate bonding
situation (bonding risk situation). For the detection of
a bonding risk situation, the cut-off point is the 25th
percentile and the Z-score of -0.68. In the original ob-
servational study, the interobserver reliability eviden-
ced a high correlation of the scores with an r not less
than 0.95 (p < 0.001). In this investigation, the eva-
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luators were two health professionals trained in new-
born and dyad observation and who were also trained
in the use of this scale. The degree of agreement bet-
ween the evaluators was evaluated in 10 observations
of mother-newborn dyads, the Kappa index was 0.78,
which shows a significant agreement.

Procedure

This study is the first phase of a longitudinal re-
search project involving 85 mother-child dyads of
moderate preterm newborns from birth to 12 months
of corrected age. During the second and third week of
hospitalization (phase one of this study), women who
agreed to participate completed the sociodemogra-
phic and obstetric questionnaire (e.g., birth experience
and type, skin-to-skin contact, and breastfeeding), the
NICU parental stress scale, and the EPDS. Mother-
newborn interaction was assessed and coded with the
N-EOV-INC.

Analysis

Preliminary analyses were performed to evaluate
descriptive information and univariate distributions
of the variables for normality and outliers. Due to the
non-normality of the data, nonparametric analyses
such as the Mann-Whitney U test were used to as-
sess differences between groups. In addition, we used
Spearman’s correlation analysis to assess associations
between variables. All analyses were performed with
the IBM SPSS 25 statistical software.

Results

Data from 85 dyads were analyzed. Table 1 descri-
bes the age, nationality, and education of the mothers,
and Table 2 describes the characteristics of the preterm
newborns at birth, duration of hospitalization, skin-
to-skin contact, and type of feeding.

During the hospitalization of the preterm newborn,
38.8% of mothers reported EDPE scores above the
cut-off score. Overall perceived stress during hospita-
lization, assessed by the PSS: NICU, showed a mean
score of 4.1 (SD = 1.10), and the total mean scale score
was 3.2 (SD = 0.72). According to maternal reports,
“parental role” was the most stressful area (M = 3.89,
SD = 0.81), and experiences assessed with the “visual
and sound aspects” subscale appeared as the least
stressful aspect (M = 2.83, SD = 1.04). The PSS: NICU
total score correlated significantly with maternal EDPE
scores during hospitalization (rho = 0.31, p < 0.01).
In addition, the subscales “appearance and behavior”
and “visual and sound” had a positive and significant
correlation with the EDPE score, rho = 0.30, p < 0.01
and rho = 0.22, p < 0.05, respectively.
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Table 1. Sociodemographic characteristics of the sample
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Table 2. Neonatal variables

% (N)
Maternal age
22.4(19)

25-34 58.8 (50)

> 35 18.8 (16)
Nationality

Chile 81.2 (69)

Venezuela 9.4 (8)

Pert 8.2 (7)

Other countries in Latin America 1.2 (1)
Marital Status

Married or lives with partners 77.7 (66)

Single 11.8(10)

Other (divorced, doesn't live with partners) 10.6 (9)
Maternal education

Incomplete schooling 8.3 (7)

Completed high school 31.8(27)

Incomplete university or technical studies 21.2(18)

Completed technical studies 14.4 (12)

Completed university studies 24.7 (21)

Gestational age 33.20
(DS = 0.88) semanas

Birth weight 2.089.60
(DS =428.48) g
Size at birth 44.14
(DS =2.69) cm
Length of stay 18.87

(DS = 12.64) dias

% (N)
Small for gestational age 28.2 (24)
Immediate skin to skin 34.1(29)
Skin-to-skin during hospitalization 60 (51)

Baby feeding % (N)
Breast milk 4.7 (4)
Formula 9.4 (8)
Breast milk and formula 85.9 (73)
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The stress experienced by the mothers related to
their baby’s appearance and behavior was associated
with how the mothers related to their babies; thus, the
score of this subscale presented a negative and signi-
ficant correlation with the total score of the N-EOV-
INC scale (rho = -0.24, p < 0.05). Similarly, negative
and significant correlations were observed in this subs-
cale (appearance and behavior) with the subscales that
evaluate the interaction of mother and baby through
the incubator, body function (body and tactile con-
tact between both), visual (visual contact between the
dyad), and verbal and postural (modification of pos-
ture in the interaction, approaching, or moving away)
(Table 3). On the other hand, the duration time of
skin-to-skin experiences between mother and new-
born was positively correlated with the total score of
the interaction scale (rho = 0.28, p < 0.01) and with the
subscales of approach function (rho = 0.30, p < 0.01),
contact through the incubator (rho = 0.31; p < 0.01),
body (rho = 0.23; p < 0.05), and postural (rho = 0.31;
p <0.01).

When analyzing in greater depth the differences
between the group of mothers who had skin-to-skin
contact during hospitalization and those who did not,
the Mann-Whitney test showed significant differences
in the total score of the interaction scale (U = 457.50;
z =-3.69; p = 0.00), where the mothers who had skin-
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to-skin showed greater contact and interaction with
their babies (Mdn = 18, N = 34) than those who did
not (Mdn = 14, N = 51). Similarly, dyads that had skin-
to-skin contact showed a higher score on reciprocity in
both the mother (U = 461.50, z = -3.67, p = 0.00) and
the newborn (U = 503.50, z = -3.28, p = 0.01) interac-
tion. In all subscales of the interaction assessment, ex-
cept for the “verbal function”, the skin-to-skin group
dyads showed greater interaction (Table 4).

Finally, the group was divided between small for
gestational age (SGA) and appropriate for gestational
age (AGA) to assess whether this variable could affect
the interaction. The Mann-Whitney U test showed a
significant difference in the total score of the interac-
tion scale (U = 473.00, z = -2.54, p = 0.01), where the
group of mothers of SGA newborns presented a lower
interaction with their children (Mdn = 14.5; N = 24)
than the other group (Mdn = 17; N = 61). Recipro-
city was also lower for mothers (Mdn = 12, N = 24)
and newborns (Mdn = 10.5; N = 24) of the SGA group
(U =516.00, z = -2.12, p = .03; U = 472.50, z = -2.55,
p = 0.01, respectively). Also, through this test, signifi-
cant differences were identified in the visual function
(U = 501.00, z = -2.37, p=0.02) and in the postural
function (U = 427.00, z = -3.32, p = 0.00), where the
group of dyads whose children were SGA showed lower
interaction behaviors in these subscales (Table 4).
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Table 3. Correlation between parental stress, depressive symptomatology, and dyads interactions

1 2 3 4 5 6 7 8 9 10 11 12 13
1. Skin to skin during
hospitalization
2. Edimburg -0.01
3. PSS:NICU general 005 017

score

4. PSS:NICU total
score

0.00 0.31** 0.51**

5. Sights and

0.08 0.22* 0.47** 0.70**
sounds subscale

6. Infant behavior
and appearance -0.10 0.30** 0.34** 0.81** 0.26*
subscale

7. FeremiE sl 011 014  030** 066** 018 0.49**

subscale

8. Neovinc total 0.28** 002 015 -0.10 019 -024* -0.15
eL ApgereEd 0.30** -0.06 -0.12 -021 -002 -027* -020 0.53**
subscale

10. Incubatorcontact ) 51ex 011 003  -010 004 -013  -010 040** 0.70%*
subscale

11. Corporal subscale 0.23* -0.19 0.01 -0.06 0.14 -0.20 -0.10 0.70** 0.42** 0.41**
12. Visual Subscale  0.21 0.00 0.22* -0.02 0.19 -0.17 -0.17 0.86** 0.39** 0.27* 0.46**
13. Verbal Subscale  0.02  -0.04 0.10 -0.13 0.11 -0.28* -0.17 0.54** 0.13 -0.11 0.19 0.38**

14. Postural subscale 0.31** -0.04 0.10  -0.06 0.15 -0.24* -0.10 0.75** 0.44** 0.33** 0.41** 0.54** 0.41**

Note: *p < 0.05, **p < 0.01, ***p < 0.001; N = 85. PSS:NICU: Parental Stressor Scale: Neonatal Intensive Care Unit.

Table 4. Mann Whitney test to assess differences in mother- baby interaction

Variables Skin-to-skin during hospitalization Small for gestational age
Yes No U z p Yes No U z p
Mdn (Ranking) Mdn (Ranking) Mdn (Ranking) Mdn (Ranking)
N =34 N =51 N =24 N =261

Total score (Neovinc) 18 (51.03) 14 (30.96) 457.50 -3.69 0.00 14.5(32.21) 17(47.25) 473.00 -2.54 0.01

Mother reciprocity 14 (50.95) 11.5(31.07) 46150 -3.67 0.00 12 (34.00) 13 (46.54) 516.00 -2.12 0.03
Baby reciprocity 13 (50.13) 10(32.31) 503.50 -3.28 0.01 10.5(32.19) 13(47.25) 472,50 -2.55 0.01
Approach 2 (46.56) 2 (37.66) 685.50 -2.70 0.01 2 (38.63) 2 (44.72) 627.00 -1.70  0.09
Incubator contact 2 (45.43) 2 (39.35) 743.00 -2.20 0.03 2 (41.83) 2 (43.46) 704.00 -0.54 0.58
Corporal 2 (34.26) 2 (48.82) 570.00 -2.77  0.01 2 (38.35) 2 (44.83) 620.50 -1.13  0.26
Visual 6 (49.29) 5 (33.56) 546.00 -3.02 0.00 4.5(33.38) 6 (46.79) 501.00 -2.37 0.02
Verbal 1 (45.69) 1(38.97) 730.00 -1.33 0.19 1(40.42) 1(44.02) 670.00 -0.65 0.51
Postural 4 (49.63) 3(33.06) 529.00 -3.38 0.00 3(30.29) 4(48.00) 427.00 -3.32 0.00

Note: results are statistically significant when p es < 0.05
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Discussion

This study examined how having a moderate pre-
term newborn hospitalized in a neonatal unit may im-
pact maternal mental health and dyad interaction. The
results of this research show that mothers of moderate
preterm newborns hospitalized in a neonatal unit may
have significant depressive symptomatology, which is
consistent with other studies in the area'”*’. Howe-
ver, it is important to note that maternal depressive
symptomatology during pregnancy has a positive as-
sociation with preterm delivery, with having small for
gestational age or low birth weight newborns, and with
the continuity of symptomatology after delivery*.

A positive correlation was observed between de-
pressive symptomatology and stress experienced by the
participants concerning the hospitalization. Although
this relationship had already been described in studies
conducted during hospitalization in mothers of pre-
term newborns, the results of this research confirm the
relevance of evaluating and observing these variables
in mothers of moderate preterm newborns, especially
because of the implications that this may have in the
long term on the interactions of the dyads®’.

Regarding the sources of stress, coinciding with our
findings, a study in Chile showed that variables rela-
ted to the parental role (i.e., not being able to care for,
touch, and protect their babies) are associated with
significant levels of stress; however, it was carried out
with mothers of very low birth weight babies, which is
a population at higher risk and vulnerability than the
one involved in this study®. Research carried out in
other countries coincides with the correlation between
the alteration of the parental role and the well-being of
the caregivers, which may be due to not being able to
be with their babies, feed, support, and protect them?.

The negative emotional experiences and stress
experienced by caregivers, in addition to the charac-
teristics of their premature newborns, can hinder the
construction and development of the dyad’s interac-
tions®. Thus, as in this research, higher stress levels
were associated with less interaction with their new-
borns. Mothers of preterm newborns may have diffi-
culty recognizing and responding to their newborns’
cues, leading to decreased interactions through touch,
vocalizations, and gazes*. A study by Iono et al. (2017)
evidenced that a sample of mothers of premature new-
borns had a greater tendency to withdraw from inte-
raction with their newborns and was quieter*'. This is
relevant since parental emotional closeness with the
hospitalized preterm newborn may be crucial for the
newborn’s well-being, the development of mutual re-
gulation, the establishment of a positive affective rela-
tionship, and for parents to develop a greater sense of
efficacy in caring for their newborn*.
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The results of this research show the importance of
skin-to-skin contact as it could favor better interaction
between mothers and their preterm newborns. Skin-
to-skin contact has important benefits for the well-
being and development of preterm newborns and their
parents®*¢. Longer periods of use of this strategy sti-
mulate communication, interaction, and physical con-
tact between the newborn and the mother, suggesting
higher alertness of the newborn and better availability
for interactions with the mother*’. The use of the skin-
to-skin strategy in neonatal units could be an effective
intervention to reduce parental and neonatal stress,
which at the same time could favor greater responsi-
veness and synchrony in the interaction of the dyad*.

As this study shows, the interaction between
mothers and their preterm newborns is affected by va-
rious factors. Thus, in the case of SGA babies, there is
less interaction and reciprocity between the two, which
could be related to the reciprocal influences between
the baby’s characteristics and the mother’s emotional
state. Studies have related depressive symptomatology
in pregnancy with SGA childbirths, so these mothers
could face emotional difficulties that could also impact
their relationship with their baby*’. Newborns within
the SGA group are a more vulnerable group®, so it is
important to pay attention to the difficulties they may
present in the interaction with their caregivers since a
positive parenting environment can moderate some
adversity in their development but also negative paren-
ting can amplify the effect of the adversity’.

This research allows us to come closer to unders-
tanding the implications of having a moderate preterm
newborn. However, certain limitations are evident that
can be considered in future studies. For example, the
size and homogeneity of the sample and the fact that it
only includes interactions between mothers and their
babies and not those of the fathers. Therefore, to fa-
vor a complete understanding, it is relevant to include
the father or the mother’s partner. On the other hand,
depressive symptomatology and stress were evaluated
with self-report instruments, and a new observation
scale was used for the interaction of the dyad. The par-
ticipants correspond to a community and non-clinical
sample and from the same health center. However, this
study presents strengths such as using an observational
instrument during hospitalization and having addres-
sed a population that has been little studied.

In conclusion, we can point out that mothers of
moderate preterm newborns also show an important
emotional impact, especially at the level of depressive
symptoms and high levels of parental stress, which can
affect the interaction of the dyad. However, some ele-
ments could favor greater interaction and contact bet-
ween mother and baby, such as skin-to-skin contact,
which is a strategy that can bring benefits for both.
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