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Abstract

Moderately preterm infants are physiologically immature, their brains must mature and adapt to the 
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.

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

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 
parental role. Higher levels of stress are related to less contact and 
interaction of 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 condition1,2. 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 development3-4. Even in 
conditions of low medical risk, preterm birth increases 
the probability that children may present difficulties in 
their cognitive and social development5.

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 parents6-8. 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 development9-11.

Several investigations have studied the high levels 
of stress experienced by parents during the hospita-
lization of their premature newborn12-14. 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 parenting12,14-15. 
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 
hospitalized16. Similarly, mothers of moderate and 
late preterm newborns evidence a rate of depression 
around 22% and 18%, respectively, one month after 
discharge17.

Maternal mental health problems have been sig-
nificantly associated with difficulties in the relation-
ship with their newborns18-19. 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 alertness20. 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 signals21. In addition, this relations-
hip develops initially within the neonatal units, which 
makes physical and emotional proximity between the 

dyads difficult22. 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 conditions23.

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 risks10.

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)24

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-
ce25. This scale has been used in Chile26 and has shown 
good validity and reliability in different countries with 
a Cronbach’s alpha ranging from 0.77 to 0.9627-28. In 
our study, it showed high reliability with α of 0.79.

Edinburgh Postnatal Depression Scale (EPDS)29-30

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 postpartum31. 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)32

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-

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.

Preterm - A. Mira et al
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Table 1. Sociodemographic characteristics of the sample

% (N)

Maternal age  

18-24 22.4 (19)

25-34 58.8 (50)

> 35 18.8 (16)

Nationality  

Chile 81.2 (69)

Venezuela 9.4   (8)

Perú 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)

Table 2. Neonatal variables

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) días

 %  (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)

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-

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).

Preterm - A. Mira et al
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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 
score

0.05 0.17

4.	 PSS:NICU total 
score

0.00 0.31** 0.51**

5.	 Sights and 
sounds subscale 

0.08 0.22* 0.47** 0.70**

6.	 Infant behavior 
and appearance 
subscale

-0.10 0.30** 0.34** 0.81** 0.26*

7.	 Parentak role 
subscale

0.11 0.14 0.30** 0.66** 0.18 0.49**

8.	 Neovinc total 0.28** -0.02 0.15 -0.10 0.19 -0.24* -0.15

9.	 Approach 
subscale

0.30** -0.06 -0.12 -0.21 -0.02 -0.27* -0.20 0.53**

10.	Incubator contact 
subscale

0.31** 0.11 -0.03 -0.10 0.04 -0.13 -0.10 0.40** 0.70**

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.

Preterm - A. Mira et al

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

Variables Skin-to-skin during hospitalization Small for gestational age

Yes 
Mdn (Ranking)

No 
Mdn (Ranking)

U z p Yes 
Mdn (Ranking)

No 
Mdn (Ranking)

U z p

N = 34 N = 51 N = 24 N = 61

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) 461.50 -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 area17,33. 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 delivery34.

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 dyads35-37.

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 study26. 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 them38.

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-
tions39. 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 gazes40. 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 quieter41. 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 newborn42.

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 
parents43-46. 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 mother47. 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 dyad48.

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 baby49. Newborns within 
the SGA group are a more vulnerable group50, 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 adversity51.

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.

Preterm - A. Mira et al



895

ORIGINAL ARTICLE

Ethical Responsibilities

Human Beings and animals protection: Disclosure 
the authors state that the procedures were followed ac-
cording to the Declaration of Helsinki and the World 
Medical Association regarding human experimenta-
tion developed for the medical community.

Data confidentiality: The authors state that they have 
followed the protocols of their Center and Local regu-
lations on the publication of patient data.

Rights to privacy and informed consent: The authors 
have obtained the informed consent of the patients 
and/or subjects referred to in the article. This docu-
ment is in the possession of the correspondence author.

Conflicts of Interest

Authors declare no conflict of interest regarding the 
present study.

Financial Disclosure

Authors state that no economic support has been asso-
ciated with the present study.

Acknowledgments

The authors would like to thank the families who par-
ticipated in this study and the support of the Neonato-
logy Service of the Hospital Dr. Luis Tisné Brousse.

Preterm - A. Mira et al

References

1.	 Brunson E, Thierry A, Ligier F, et al.  
Prevalences and predictive factors of 
maternal trauma through 18 months 
after premature birth: A longitudinal, 
observational and descriptive study.  
PLOS ONE. 2021;16(2):e0246758. 

2.	 Aylward GP. Neurodevelopmental 
outcomes of infants born prematurely. 
Journal of Develop Behav Pediatr. 
2005;26(6):427-40. 

3.	 Lean R, Rogers C, Paul R, et al. NICU 
hospitalization: long-term implications on 
parenting and child behaviors. Curr Treat 
Opt Pediatr. 2018;4(1):49-69. 

4.	 Platt M. Outcomes in preterm infants. 
Public Health. 2014;128(5):399-403. 

5.	 Brummelte S, Grunau R, Synnes A, et al. 
Declining cognitive development from 8 
to 18 months in preterm children predicts 
persisting higher parenting stress. Early 
Hum Dev. 2011;87(4):273-80. 

6.	 Lahav A, Skoe E. An acoustic gap between 
the NICU and womb: a potential risk 
for compromised neuroplasticity of the 
auditory system in preterm infants. Front 
Neuroscien.  2014; 8:381. 

7.	 Morag I, Ohlsson A. Cycled light in the 
intensive care unit for preterm and low 
birth weight infants. Cochrane Database 
Syst Rev. 2016;8:CD006982.

8.	 Provenzi L, Broso S, Montirosso, R. Do 
mothers sound good? A systematic review 
of the effects of maternal voice exposure 
on preterm infants’ development. Neuro 
Biobehav Rev. 2018;88:42-50. 

9.	 Davidoff M, Dias T, Damus K, et 
al. Changes in the gestational age 
distribution among US singleton  
births: impact on rates of late preterm 
birth, 1992 to 2002. Sem Perinatol. 2006; 
30(1):8-15. 

10.	 Engle W, Tomashek K, Wallman C.  

“Late-preterm” infants: a population at 
risk. Pediatrics.  2007;120(6):1390-401. 

11.	 Shin S. Should we regularly evaluate the 
neurodevelopmental status of moderate 
and late preterm infants? Clin Exp 
Pediatr. 2020;63(6):217.

12.	 Caporali C, Pisoni C, Gasparini L, et 
al. A global perspective on parental 
stress in the neonatal intensive care 
unit: a meta-analytic study. J Perinatol. 
2020;40(12):1739-52. 

13.	​​ Ho HZ, Chen WW, Tran CN, et al. 
Parental involvement in Taiwanese 
families: Father-mother differences. Child 
Educ. 2010;86(6):376-81. 

14.	 Shaw R, Deblois T, Ikuta L, et al. Acute 
stress disorder among parents of infants 
in the neonatal intensive care nursery. 
Psychosom. 2006;47(3):206-12. 

15.	 Dudek-Shriber L. Parent stress in 
the neonatal intensive care unit and 
the influence of parent and infant 
characteristics. Am J Occup Ther. 
2004;58(5):509-20. 

16.	 Fredriksen E, von Soest T, Smith L, et al. 
Parenting stress plays a mediating role in 
the prediction of early child development 
from both parents’ perinatal depressive 
symptoms. J Abnor Child Psychol. 
2019;47(1):149-64. 

17.	 Hawes K, McGowan E, O’Donnel M, et 
al. Social emotional factors increase risk 
of postpartum depression in mothers of 
preterm infants. J Pediatr. 2016;179:61-7. 

18.	 Hazell Raine K, Nath S, Howard L, et al. 
Associations between prenatal maternal 
mental health indices and mother-infant 
relationship quality 6 to 18 months’ 
postpartum: A systematic review. Inf 
Ment Health J. 2020;41(1):24-39. 

19.	 Leigh B, Milgrom J. Risk factors for 
antenatal depression, postnatal depression 
and parenting stress. BMC Psychiat. 
2008;8(1):24. 

20.	 Minde K. Prematurity and serious 
medical conditions in infancy: 
Implications for development, behavior, 
and intervention. Handbook of Infant 
Mental Health. 2000;2:176-194.

21.	 Feldman R. Parent–infant synchrony 
and the construction of shared timing; 
physiological precursors, developmental 
outcomes, and risk conditions. J Child 
Psychol Psychiat. 2007;48(3‐4):329-54. 

22.	 Toote A, Hall R, Hoffenkamp H, 
et al. Maternal and paternal infant 
representations: a comparison between 
parents of term and preterm infants. Inf 
Behav Dev. 2014;37(3):366-79. 

23.	 Givrad S, Hartzell G, Scala M. Promoting 
infant mental health in the neonatal 
intensive care unit (NICU): A review of 
nurturing factors and interventions for 
NICU infant-parent relationships. Early 
Hum Dev. 2021;154:105281 

24.	 Miles M, Funk S, Carlson J. Parental 
Stressor Scale: Neonatal intensive care 
unit. Nurs Res. 1993;42(3):148-52. 

25.	​​ Caruso A, Mikulic I. El estrés en padres 
de bebés prematuros internados en 
la Unidad de Cuidados Intensivos 
Neonatales: traducción y adaptación de 
la escala Parental Stressor Scale: Neonatal 
Intensive Care Unit (PSS: NICU-MS 
Miles y D. Holditch Davis, 1987; MS 
Miles y SG Funk, 1998). Anuario de 
Investigaciones. 2012;19(2):19-26.

26.	 Wormald F, Tapia J, Torres G, et al. 
Stress in parents of very low birth weight 
preterm infants hospitalized in neonatal 
intensive care units. A multicenter study. 
Arch Argent Pediatr. 2015;113(4):303-9.  

27.	 Franck L, Cox S, Allen A, et al. 
Measuring neonatal intensive care unit-
related parental stress. J Advan Nurs. 
2005;49(6):608-15. 

28.	 Reid T, Bramwell R. Using the Parental 
Stressor Scale: NICU with a British sample 



896

ORIGINAL ARTICLE

of mothers of moderate risk preterm 
infants. Journal of Reproductive and 
Infant Psychology 2003;21(4):279-91. 

29.	 Cox J, Holden J, Sagovsky R. Detection  
of postnatal depression: development 
of the 10-item Edinburgh Postnatal 
Depression Scale. Brit J Psychiat. 
1987;150(6):782-6. 

30.	 Jadresic E, Araya R, Jar, C. Validation 
of the Edinburgh postnatal depression 
scale (EPDS) in Chilean postpartum 
women. J Psychosom Obst Gynecol. 
1995;16(4):187-91. 

31.	 Castañón C, Pinto J. Mejorando la 
pesquisa de depresión posparto a través 
de un instrumento de tamizaje, la escala 
de depresión posparto de Edimburgo. Rev 
Med Chil. 2008;136(7):851-8. 

32.	 Santos M. Encontrarnos dentro de la 
incubadora. Escala de observación del 
proceso de vinculación madre-bebé 
durante la internación en unidad de 
cuidados intensivos neonatales (N-EOV-
INC). 1ed. Lugar Editorial 2017.

33.	 Lotterman J, Lorenz J, Bonanno G. 
You can’t take your baby home yet: 
A longitudinal study of psychological 
symptoms in mothers of infants 
hospitalized in the NICU. J Clin Psychol 
Med Set. 2019; 26(1):116-22.  

34.	 Jahan N, Went T, Sultan W, et 
al.  Untreated Depression During 
Pregnancy and Its Effect on Pregnancy 
Outcomes: A Systematic Review. 
Cureus. 2021;13(8):e17251. 

35.	 Busse M, Stromgren K, Thorngate L, 
et al. Parents’ responses to stress in the 
neonatal intensive care unit. Crit Care 
Nurs. 2013;33(4):52-9.  

36.	 Miles M, Holditch-Davis D, Schwartz T, 
et al. Depressive symptoms in mothers 

of prematurely born infants. J Dev Behav 
Pediatr. 2007;28(1):36-44. 

37.	 Gerstein E, Njoroge W, Paul R, et al. 
Maternal depression and stress in the 
neonatal intensive care unit: Associations 
with mother-child interactions at age 5 
years. J Am Acad Child Adoles Psychiat. 
2019;58(3):350-8. 

38.	 Turner M, Chur-Hansen A, Winefield 
H, et al. The assessment of parental stress 
and support in the neonatal intensive 
care unit using the Parent Stress Scale–
Neonatal Intensive Care Unit. Wom 
Birth. 2015;28(3):252-8. 

39.	 Ionio C, Di Blasio P. Post-traumatic 
stress symptoms after childbirth and 
early mother-child interactions: an 
exploratory study. J Reprod Infant 
Psychol.2014;32(2):163-81. 

40.	 Feldman R, Eidelman A. Skin‐to‐skin 
contact (Kangaroo Care) accelerates 
autonomic and neurobehavioural 
maturation in preterm infants. Dev Med 
Child Neurol. 2003;45(4):274-81. 

41.	 Ionio C, Lista G, Mascheroni E, et al. 
Premature birth: complexities and 
difficulties in building the mother-child 
relationship. J Reprod Infant Psychol. 
2017;35(5):509-23. 

42.	 Stefana A, Lavelli M. Parental engagement 
and early interactions with preterm 
infants during the stay in the neonatal 
intensive care unit: protocol of a mixed-
method and longitudinal study. BMJ 
Open. 2017;7:e013824. 

43.	 Butruille L, Blouin A, De Jonckheere J, et 
al. Impact of skin-to-skin contact on the 
autonomic nervous system in the preterm 
infant and his mother. Infant Behav Dev. 
2017;49:83-6. 

44.	 Casper C, Sarapuk, Pavlyshyn H. 

Regular and prolonged skin-to-skin 
contact improves short-term outcomes 
for very preterm infants: A dose-
dependent intervention. Arch Pédiatr. 
2014;25(8):469-75. 

45.	 Conde-Agudelo A, Díaz-Rossello 
J. Kangaroo mother care to reduce 
morbidity and mortality in low 
birthweight infants. Cochrane Database 
Sys Rev. 2016;23(8):CD00277-

46.	 Varela N, Tessier R, Tarabulsy G, et 
al. Cortisol and blood pressure levels 
decreased in fathers during the first 
hour of skin-to-skin contact with 
their premature babies. Acta Paediatr. 
2018;107(4):628-32. 

47.	 Nunes C, Campos L, Lucena A, et al. 
Relationship between the use of kangaroo 
position on preterm babies and mother-
child interaction upon discharge. Rev Paul 
Pediatr. 2017;35:136-43. 

48.	 Vittner D, McGrath J, Robinson J, et 
al. Increase in oxytocin from skin-to-
skin contact enhances development of 
parent–infant relationship. Biol Res Nurs. 
2018;20(1):54-62. 

49.	 Babu G, Murthy G, Reddy Y, et al. Small 
for gestational age babies and depressive 
symptoms of mothers during pregnancy: 
Results from a birth cohort in India. Well 
Open Res. 2018;3:76. 

50.	 Katz J, Lee AC, Kozuki N, et al.  
Mortality risk in preterm and small-
for-gestational-age infants in low-
income and middle-income countries: 
a pooled country analysis. Lancet. 
2013;382(9890):417-25. 

51.	 Li X, Eiden R, Epstein L, et al. Parenting 
and cognitive and psychomotor delay due 
to small-for-gestational-age birth. J Child 
Psychol Psychiat. 2017;58(2):169-79. 

Preterm - A. Mira et al


