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Parental Postnatal Depressive Symptoms in NICU are strongly related to
Demographic factors and Maternal as well as Neonatal Perinatal Clinical

Outcome

Ioanna Ioannou'"and Artemis Giotsa?

Abstract

Introduction:Giving birth to a preterm infant is undoubtedly a stressful
event on parents’ psychological wellbeing.

Aim: To determine the depression levels and define the related
demographic and clinical factors.

Material and Methods: A prospective, follow up—cohort study, in
“Helena Venizelou” Maternity Hospital’s NICU (Athens, Greece),
between December 2019 to December 2022, with the sample of sixty
couples, whose infants’ birth weight (BW) was <1750g and gestational
age (GA) <34weeks. Data were collected using the Edinburg Postnatal
Depression Scale in 3rd—4th, in 20th— 25th day of life and at NICU
discharge.

Results: Mothers experienced higher levels of depression than fathers
did, at all assessments (1st: p<0.001, 2nd: p<0.001, 3rd: p<0.001). Our
data concluded that the rate of maternal depression in the 1st & 2nd
assessment [Mean (SD):14.9(5.9) and Mean (SD):12.4(6.2), respectively]
was significantly higher than the 3rd [Mean (SD):10.3 (5.9)]. Moreover,
the rate of fathers’ depression in the 1st assessment [Mean (SD):10.3(5.8)]
was higher compared to the 3rd [Mean (SD):6.4(5.2)]. Other factors
that contributed to higher levels of depression were maternal health
problems & receiving in vitro fertilisation treatment for mothers as well
as Apgar score 5” for fathers. Maternal age, clinical course of pregnancy
(primiparous & single pregnancies), neonatal BW & hospitalization
duration as well as Apgar and CRIB II score were also found to correlate
with levels of depression.

Conclusion: NICU may be a stressful experience. Screening parents for
postpartum depression during NICU stay is likely to result in improved
identification of the parents at risk at this critical period, in order to plan
early interventions.

Keywords: Prematurity; NICU; Parental depression; Postpartum
depression; EPDS

Introduction

Annually almost 15 million premature babies are born worldwide
comprising more than 10% of all infants born [1]. The World Health
Organisation [2] defines preterm birth as any birth before 37 completed
weeks of gestation, or fewer than 259 days since the first day of woman’s last
menstrual period. This is further subdivided on the basis of gestational age
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(GA): 1) extremely preterm (< 28 weeks), ii) very preterm (28
— <32 weeks), iii) moderate or preterm (32 — < 37 completed
weeks of gestation), consisting the most extensively used
and accepted definition of preterm birth [3]. Until the 90s,
prematurity defined only by the BW, however, in recent years
GA has been considered as the main indicator of physical and
neurological maturation of preterm infants [4]. Preterm birth is
a complicated event that presents two main outcomes: firstly,
the medical and neurophysiological conditions that “put” the
infant in danger (particularly infants with BW<1500 g and
GA<32 w), and secondly, it could impose a negative impact
both on parents’ relationship as well as on parents — infant
interaction [5]. Giving birth to a premature infant requires
early separation from its parents and long—term admission
to the Neonatal intensive Care Unit (NICU). According to
WHO, the average day of hospitalization of premature infants
of less than 32 weeks is 35 days [6,7]. A study conducted by
the Neocosur Network found that the average length of stay
of a preterm and very low birth weight infant was 59 days [8].

Even though it has been widely known that preterm
infants are at risk for developing deficit and delays, the
underlying causes of these poorer developmental outcomes,
and the role of parents, are still less understood. Specifically,
as far as we know still few studies investigate parents’ initial
experience and reaction the first days after the preterm birth of
their baby [9,10,11,12,13,14]. Additionally, still few studies
examine fathers’ experience of premature birth, even if they
highlighted the importance of fathers’ experience [15,16,17].
Very few parents are prepared in advance for this possibility,
which falls within the category of undesirable situation,
riddled with excess tension that can trigger parental stress,
anxiety and possibly depression [18,19].

Premature infant admission in the NICU is a psychological
crisis for parents, that may be associated with multiple
factors such as, adapting to have a “sick” infant, the stress
of the NICU environment, the physical and emotional
isolation from the infant, combined with the normal stress
of parenthood [20,21,22,23]. The severity of mental health
complications in mothers of preterm infants seems to depend
on sociodemographic data, such as marital status & education
level as well as infant characteristics, such as BW, GA and
medical complications [24,25]. From the limited studies
available for preterm infants’

fathers, as mentioned, it seemed that the depressive
symptoms were associated with sociodemographic factors, as
marital status and financial status [26,25]. In a specific study,
almost 30 days after a preterm birth, parents were shocked by
the physiological and psychological conditions of their infant
[27,28]. Parents are asked to adapt to a different environment,
a special language and sometimes even move away from
home [29,30].

Feelings of depression consist a normal response to the
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suddenly disrupted pregnancy, but if these persist, they can
negatively affect the parent—infant interaction, a fact that can
even affect the growth of the preterm infant [31]. Several
studies have reported that parental stress level and maternal
depression have concluded to be significant risk factors for
future social, behavioural and functional development of
preterm infants [32]. In fact, maternal postpartum depression
(PPD) and psychological distress is likely to increase a
child’s risk for delayed or impaired cognitive, emotional and
linguistic development as well as subsequent behavioural
problems [33]. More recent research reveals that parental PPD
detrimentally influences parenting and positive enrichment
activities such as reading and telling stories [34]. Even while
evidence supports the correlation between parental mental
health, childhood development and the emotionally taxing
NICU environment, the trajectory of maternal and parental
depression symptoms from NICU admissions through the
transition home isn’t well understood.

In view of these emotional circumstances, which
may have short— and long—term impact, it is necessary to
develop effective interventions to offer targeted support
to parents of infants admitted in NICU. It’s important all
health professionals who attending to an infant also deliver
comprehensive care to the parents. Awareness in NICU
could provide better preventive management for families
and a springboard from which primary care physicians
can further assess emotional risk factors during follow—up
visits. Supporting parental mental health, both for parents
themselves as well as for the infant’s development chances,
is recommended as part of follow—up care in the Netherlands
(2014) [35,36]. Evidence shows that within NICUs, parents’
unlimited access to their infants, a trustworthy staff—parent
partnership and substantial emotional support are associated
with a decreased level of depression in parents [37]. Parents of
premature babies are called “preterm parents”, all negatives
feelings and the uncertain future of their babies put them in
a position of fragility that could influence their relationship
with their babies [38,39]. Therefore, supporting parents
during the NICU stay could protect the development of this
“preterm family” [40].

The main objective of the present study was to determine
the depression levels of parents immediately after the
premature birth of their infants admitted in the NICU, during
hospitalization and at discharge of the hospital, as well as to
identify possible associated maternal and neonatal factors.

Method Sample

The present study is a prospective, follow up—cohort study
conducted from December 2019 to December 2022. The
participants in this study were parents whose infants were
admitted in NICU of a tertiary maternity hospital in Athens
(Greece) — the “Helena Venizelou” Maternity Hospital.
Parents who participated in the study gave birth to preterm
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infants admitted in NICU. The sample was sixty (60) couples
of parents, whose infants BW was under 1750 g and GA
under 34 w. Exclusion criteria for this study were: i) Parents
under the age of eighteen, ii) Non-Greek speakers, iii) Parents
whose infant had died during the hospitalization period and
iv) Parents whose infants were transferred to another NICU
in Athens. The Hospital Ethics Committee and the University
Ethics Committee of the University of loannina approved the
study, and all participants gave written informed consent to
participate in present study.

Rating Instruments

To assess parental symptoms of depression we used
Edinburg Postpartum Depression Scale (1970) (EPDS).
This scale has been translated in many languages and is a
valuable tool of screening of postpartum depression [41,42].
The EPDS is a 10— item self-report scale with four response
options for each of them. Responses are scored from 0 to 3
points. With a maximum score of 30, higher scores indicate
greater symptoms of depression. The present study used the
cut—off score 11/12 that is consistent to the screening of major
depression to Greek population [43].

Among strategies that have been devised to address the
global burden of neonatal mortality are early warning scores
in maternity hospitals. One of the available scores is the Apgar
score that provides a convenient and accepted instrument for
reporting the status of the newborn infant immediately after
birth and the response to resuscitation if needed. Apgar score
evaluates the colour, heartbeat, reflexes, muscular tone and
respiratory. Each indication is scored (0), (1) or (2). Scores
of 7 to 10 are reassuring [44]. The Apgar score on its own
doesn’t predict individual neonatal mortality or neurologic
outcome and shouldn’t be used for that purpose [45]. The
assessment of the severity of illness is very important to
determine prognosis, including predicting mortality in infants
hospitalized in NICU [46]. The Clinical Risk Index for Babies
(CRIB 1I) score is a risk—adjustment instrument widely used
in NICUs [47]. It was developed more than 20 years ago and
is based upon six parameters. Recently, its validity has been
questioned since mortality in NICUs has fallen because of
improvement in therapy and monitoring [48]. In addition,
CRIB incorporate two potentially questionable variables:
a) the fraction of inspired oxygen (FiO2), which isn’t a true
physiological measure because it is determined by the care
team and b) data collected up to 12 hours after admission,
thus potentially introducing early treatment bias. In order to
overcome these issues, a new, simplified and recalibrated
five—item CRIB II score was developed in 2003. CRIB
II score is a validated measure of initial mortality risk and
illness severity within one hour of admission. It takes into
account the BW, GA, body temperature, base excess and
sex of the infant to determine initial mortality risk [49]. The
CRIB II score ranged from 0 to 27, with better prognosis with
lower scores attained the best favourable results with score of
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one [93]. It is only applicable to preterm neonates with BW
<1500 g, as well as those with the GA <31w [50,51].

A standard survey questionnaire was constructed by the
researchers to collect demographic and social factors such as:
age, nationality, residency, educational level, family income,
health insurance, employment and marital status. Also, a
perinatal questionnaire was constructed to collect data on
the maternal health status, as well as pregnancy and labor
clinical course, such as: number of pregnancies, number of
alive children born, type of delivery, medicines prescribed,
smoking, coffee and/or alcohol consumption. A second
perinatal questionnaire was also constructed to collect data on
neonatal health status & clinical outcome: GA, BW, height,
date of admission in NICU, morbidities, clinical risk index
for babies and predicted death rate.

Procedures

The parents who met the inclusion criteria entered
the study under informed consent. The demographic data
were collected before the administration of the screening
scale. They completed the EPDS in the Maternity Hospital
at 3rd— 4th day of life. The EPDS were re—administered at
20th-25th day postpartum and the 3rd assessment was at
infants’ discharge. Follow—up was conducted by self-report
screening.

Statistical analysis

Variables were first tested for normality using the
Kolmogorov—Smirnov criterion. Quantitative variables
were expressed as mean (Standard Deviation) or as median
(interquantile range). Qualitative variables were expressed
as absolute and relative frequencies. Repeated measurements
analysis of variance (ANOVA) was adopted to evaluate the
changes observed in depression scores over the follow up
period, between parents and across sample’s characteristics.
Percentages of depression were compared between parents
and between time points via McNemar test. In order to find
independent factors that were associated with depression scale
at each time point, linear regression analysis models were
conducted with a stepwise method from which regression
coefficients () and their standard errors (SE) were emerged.
All reported p values are two— tailed. Statistical significance
was set at p<0.05 and analyses were conducted using SPSS
statistical software (version 26.0).

Results

Data from 60 labors were recorded. Sample’s
characteristics are presented in table 1. Mean mother’s age
was 33.6 years (SD=6.7 years), and mean father’s age was 37.2
years (SD=5.6 years). Primiparous were 73.3% of the women,
while in 85% of the cases conception was spontaneous. In
90% of the cases, they gave birth with a caesarian section and
76.7% had a single pregnancy. Characteristics of newborns
are presented in table 2. Mean GA was 29.5w (SD=2.3w)
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and mean BW was 1230g (SD=335g). Mean hospitalization
duration was 63.8 days (SD=27.7 days).

Table 1: Sample characteristics

Mothers' characteristics N (%)
Mothers’ depression score in total sample and by under Mothers’ age. mean (SD) 33.6 (6.7)

study characteristics are presented in table 3. At week 1
(3rd— 4th day), month 1 (20th-25th day) and at discharge,

Educational level

depression scores were found to differ significantly only Primary 0(0.0)
by type.z of cgncep.tim.l, with women with‘ spontaneous Secondary 13 21.7)
conception having significantly more depressive symptoms —
compared with women who conceived by IVF. In women University 45(75.0)
who were under 33 years old, in cases where the newborn MSc 2(3.3)
was at most 1235g,. in cases. w1.th CRIP IIScore27, with Family income
Apgar score 1'>7, with a hospitalization duration of at least
62 days as well as in women without any health problem, <12.000 euro 14(23.3)
the depression score at discharge was significantly lower 12.000 - 23.999 euro 33 (55.0)
compared to week 1 (3rd—4th day), month 1 (2f)th—.25th 24.000 - 35.999 euro 12 (20.0)
day). In women who were at least 33 years old, in single
pregnancies, in primiparous women, in women with normal 35.000 - 47.999 euro 1(1.7)
conception, in cases with CRIP II score>7, with Apgar score Family status
5'>8 and with duration hospitalization less than 62 days, the Married 51 (85.0)
depression score decreased significantly from week 1 (3rd— :
4th day), month 1 (20th—-25th day), from month 1 (20th-25th Single 3(5.0)
day) to discharge, and overall from week 1 (3rd—4th day) to Cohabitation 6 (10.0)
discharge. In non-singleton pregnancies and in cases with Health problem 17 (283)
an Apgar score of 5'<8, depressive symptoms significantly P :
decreased from week 1 (3rd—4th day) to discharge. Also, in Smoking
cases where the newborn was at least 1235g, in cases with No 48 (80)
an Apgar score of 1'<7 and in women with a health problem, Ves 11183
the symptoms of depression in the 1st week (3rd—4th day) (18:3)
significantly greater compared to 1 month (20th-25th day) Vaping 1(1.7)
after and at discharge. The degree of reduction in depressive Fathers' characteristics
symptoms differed significantly according to the presence A b 37256
of a maternal health problem. Specifically, in women with a ge (years). mean (SD) 2(56)
health problem, depression symptoms significantly decreased Educational level
in the 1st month (20th-25th day), while in women without a Primary 2(3.3)
health problem, depression symptoms decreased significantly
at discharge. Secondary 23 (38.3)
. . Uni it 35 (58.3
Fathers’ depression score in total sample and by under niversity (58:3)
study characteristics are presented in table 4. Depression Pregnancy and labor characteristics
score at discharge was found to differ significantly only by Primiparous 44 (73.3)
maternal age, where in cases where the mother was over c i
33 years old, fathers had significantly fewer depressive enception
symptoms. In cases where the newborn was less than 1235 Spontaneous 51(85.0)
g the depression score at discharge was significantly lower IVE 9 (15.0)
compared to 1 week (3rd—4th day) and 1 month (20th-25th Lab,
day). In cases where mothers were at least 33 years old, in avor
single pregnancies, in primiparous women, in women with Vaginal 6 (10.0)
spontaneous conception, in cases with CRIP II score>7 , with Caesarian section 54 (90.0)
CRIP II score<7, with Apgar score 1'<7, with Apgar score
1'>7, with Apgar score 5'>8, with hospitalization duration Pregnancy
less than 62 days, with hospitalization duration at least 62 Single 46 (76.7)
days as well as in the cases when mothers haq no health Twin 12 (20.0)
problem, fathers' depression scores decreased significantly
Multiple 2(3.3)

from week 1 (3rd—4th day) to month 1(20th-25th day),
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Table 2: Characteristics of infants

Mean (SD) Median (IQR)
Gestational age at labor (weeks) 29.5(2.3) 29.7 (28.3—31.1)
Head circumference (cm) 26.8 (2.5) 27 (25 —28.3)
Birth weight (gr) 1230 (335) 1280 (990 — 1459.5)
Height (cm) 35.6 (5.7) 36 (32 —40)
CRIP 2 SCORE 6.9 (3.7) 6.5(3—9.5)
Predicted death rate 8.7 (14.3) 3.5(0.6—10.1)
Apgar Score (1min) 6.2 (1.6) 7(6=7)
Apgar Score (5min) 7.8 (1.2) 8(7—9)
Hospitalization duration (days) 63.8 (27.7) 60 (44 — 80)

Table 3: Mothers’ depression score in total sample and according to demographics and clinical characteristics.

Mothers’ depression score P2 P3
1st week 1st month At discharge
Mean Mean Mean 1st week vs 1st | 1stweek vs at | 1st month vs at
(SD) (SD) (SD) month discharge discharge
14.9 124 10.3
Total sample (5.9) 6.2) (5.9) 0.004 <0.001 0.002 -
15.2 13. 11. 2
<33 > 36 6 0.389 0.005 0.049 0.263
Mothers’ years (5.4) (5.8) (5.9)
233 14.6 8.9
age years (6.6) 11 (6.4) (5.7) 0.006 <0.001 0.036
P1 0.68 0.111 0.075
15.7 14.5 12.1 0.484
N >0.999 0.057 0.087
N © 6.8) (7.9) (7.2)
Primiparo 14.6 116 97
us Yes (5.7) (5.3) (5.3) 0.003 <0.001 0.019
P1 0.532 0.104 0.173
No 1(37')4 (160'26) 8.6 (6) 0.25 0.013 0.274 0.965
Single 15.3 12.9 10.9
prengancy Yes (5.6) 6.1) (5.8) 0.02 <0.001 0.008
P1 0.277 0.221 0.204
Spontane 15.7 13 (6.1) 11 (5.8) 0.005 <0.001 0.005 0.787
ous (5.7)
Conceptio n 101 8.6 6.4
IVF (5.3) (5.7) (5.4) >0.999 0.218 0.455
P1 0.008 0.044 0.031
Hospitaliz | <62 days (165'91) 12 (6.5) 10 (5.9) 0.019 <0.001 0.049 0.649
ation -
duration 262 days 1(2')7 (152'97) (150'96) 0.192 0.001 0.036
P1 0.784 0.675 0.676
<1235¢gr 1(2')6 (16232) 10 (6) 0.091 <0.001 0.023 0.951
Birth weight 151 12.5 10.6
1235gr ©) 6.2) (5.9) 0.05 <0.001 0.074
P1 0.748 0.885 0.697
14 11.7
<7 6.6) (6.5) 9.5 (6) 0.145 0.001 0.039 0.939
CRIP Il
15.6 12.9
SCORE 27 (5.3) (5.9) 11 (5.8) 0.031 <0.001 0.044
p? 0.282 0.443 0.337
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<8 14.5 12 (6.9) 11 (5.6) 0.154 0.025 0.871 0.471
Apgar (6.4)
score 1 >8 (15581) (152'86; 10 (6.1) 0.031 <0.001 0.001
p? 0.734 0.718 0.555
Mother’s No (15475) 13 (5.8) (160'18) 0.26 <0.001 0.005 0.047
health : :
15.9 10.8 9.2
problem Yes (6.6) Ko (5.4) 0.001 <0.001 0.458
p? 418 0.214 0.369
1p-value for group effect 2 p-value for time effect *p-value from repeated measures ANOVA, regarding time*group effect
Table 4: Fathers’ depression score in total sample and according to demographics and clinical characteristics
Fathers’ depression score
1st . P2
1st week month At dischar ge p3
Mean Mean Mean 1st week vs 1st week vs At 1st month vs At
(SD) (SD) (SD) 1st month discharge discharge
10.3 8.2 6.4
Total sample (5.8) (5.1) (5.2) 0.001 <0.001 <0.001 -
<33 10.6 9.2 7.8
years (5.4) (5.3) (5.2) 0.191 0.002 0.06 0.096
233 9.9
Mothers’ age years 6.2) 7 (4.8) 5(4.9) 0.001 <0.001 0.003
P1 0.668 0.105 0.034
10.6 8.4 7.5
No 6.1) 6.3) (6.2) 0.136 0.024 0.742 0.556
10.2
Primiparo us Yes (5.7) 8 (4.7) 6 (4.8) 0.004 <0.001 <0.001
P1 0.814 0.797 0.344
8.1 6.4
No 8.6 (6) 6.1) (5.8) >0.999 0.191 0.158 0.136
Single 10.8 8.2 6.5
prengancy Yes 5.7) 4.9) (5.1) <0.001 <0.001 0.002
P1 0.214 0.949 0.951
Spontane 10.5 8.3
ous (5.8) (5.1) 6.5 (5) 0.001 <0.001 0.001 0.859
) 9.1 7.6 5.8
Conceptio n IVF ©6.1) (5.6) 6.5) 0.796 0.088 0.317
P1 0.521 0.71 0.686
<62 days (51 %) (g';) (g'i) 0.009 <0.001 0.015 0.8
Hospitaliz ation i ) '
duration
10.5 6.9
262 days 6.2) 8.6 (5) (5.1) 0.045 <0.001 0.017
P1 0.767 0.476 0.446
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. . 10.1 8.7 6.5
Birth weight <1235gr (5.5) (5.1) 4.9) 0.181 <0.001 0.001 0.383
10.4 7.6 6.4
=1235gr 6.2) (5.2) (5.6) 0.001 <0.001 0.118
P1 0.826 0.441 0.961
CRIP Il 10.1 7.6 5.9
SCORE <7 6.2) (5.3) (5.6) 0.009 <0.001 0.029 0.76
10.4 6.8
>7 (5.5) 8.6 (5) (4.9) 0.043 <0.001 0.009
P1 0.818 0.452 0.5
10.4 8.4 6.8
Apgar score 1' <7 0.036 <0.001 0.039 0.897
= (6) (5.5) (4.9)
10.2 6.1
27 (5.7) 8(4.9) (5.6) 0.013 <0.001 0.006
P1 0.876 0.773 0.629
10.3 7.6 7.7
Apgar score 5 <8 (6.4) (5.2) (5.1) 0.012 0.022 >0.999 0.043
10.2 8.4 5.8
=8 (5.5) (5.2) (5.2) 0.026 <0.001 <0.001
P1 0.949 0.562 0.181
Mother’s health 10.6 6.7
problem No (5.9) 8.9 (5) (5.4) 0.031 <0.001 <0.001 0.23
9.5 6.2 5.8
Yes (5.5) (5.1) 4.8) 0.005 0.003 >0.999
P1 0.54 0.069 0.537

Ip-value for group effect 2 p-value for time effect *p-value from repeated measures ANOVA, regarding time*group effect

Depression score

18,00
Parent

— Mother

16.00
= Father

12,00

1000

Estimated Marginal Means

800 ——

G0k

15t week 15t month At discharge

Figure 1: Mothers’ and fathers’ depression score by time point
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33
L 16,7
1=t month At discharge
Faher

Figure 2: Proportion of mothers and fathers with depression during study follow up

from month 1(20th-25th day) to discharge, and overall from
week 1(3rd—4th day) to discharge. Also, in cases where the
newborn was at least 1235g, in those with an Apgar score of
5'<8 and in the cases where mothers had a health problem, the
symptoms of depression in the 1st week (3rd—4th day) were
significantly greater compared to 1 month (20th-25th day)
after and to discharge. In cases where mother was up to 33
years old and in those who were not primiparous, depressive
symptoms decreased significantly from week 1 (3rd—4th day)
to discharge. The degree of reduction of depressive symptoms
in fathers differed significantly only according to Apgar score
5'. Specifically, in cases with Apgar score of 5'<8 the score
decreased from the 1st week (3rd—4th day) to the 1st month
(20th—25th day), where it remained at similar levels until
discharge, while in cases with Apgar score of 5'>8 the score
decreased continuously until discharge.

Mothers’ and fathers’ depression score at each time point
are presented in figure 1. At all time points mothers’ score was
significantly higher than fathers’. Also, the depression of both
parents at 1st week (3rd—4th day) was significantly greater
than at 1st month (20th-25th day) as well as at discharge.
Also, the depression of both parents at 1st month (20th—25th
day) was significantly greater than at discharge. Overall, the
degree of depression score’s decrease was similar in both
parents (p=0.618).

Maternal depression percentage decreased significantly
from week 1 (3rd—4th day) to month 1(20th-25th day)
(p=0.013), from month 1 (20th-25th day) to discharge
(p<0.001), and overall, from week 1 to discharge (p=0.013)
(Figure 2). Fathers' depression rate decreased significantly
from week 1 (3rd—4th day) to month 1 (20th-25th day)
(p=0.012) and overall, from week 1 (3rd—4th day) to

discharge (p<0.001), while between month 1 (20th-25th
day) and discharge there was no significant change (p>0.05).
Comparing fathers' and mothers' depression percentages
per time point, it was found that mothers' percentages were
significantly higher during the 1st week (3rd—4th day)
(p=0.001), during the 1st month (20th-25th day) (p=0.001)
and at discharge (p=0.004).

Via linear regression it was found that only type of
conception (IVF) was found to be significantly associated
with mothers' depression score at discharge. Specifically,
mothers who conceived by IVF had a 4.58 points lower score,
i.e., significantly fewer depressive symptoms at discharge,
compared to mothers who conceived spontaneously (B=-
4.58; SE=2.06; p=.031). Only mother's age was found to
be significantly associated with fathers' depression score at
discharge. Specifically, when the newborn's mother was at
least 33 years old, the fathers had a 2.84 points lower score,
i.e., significantly fewer depressive symptoms at discharge
(B=-2.84; SE=1.31; p=.034).

Discussion

Preterm birth may be a stressful event for families. In
particular, the unexpectedly preterm birth may cause negative
feelings in both parents. These parents are often not mentally
prepared for the experience of NICU, they become parents
of preterm infants in an unfamiliar environment where they
face chaotic, surreal and deeply depressing situations [52].
Much of caregiving in the NICU environment experienced
by the infants is related to medical intervention. The NICU
environmentis often infant-centered instead of family—
centred. In particular, since there is still a gap in literature
about mothers’ and especially fathers’ experience and
reaction to the premature birth and long hospitalization of their
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infants, this study explores parental depression immediately
after infants’ birth, hospitalization and discharge of NICU.

Our findings suggested that both parents of preterm infants
experienced elevated levels of depression symptoms shortly
after birth [mothers: Mean (SD)=14.9(5.9) & fathers: Mean
(SD)=10.3(5.8)]. This finding corroborated by the results
of older studies [53,54,39], which also showed that parents
of hospitalized preterm infants are at high risk to develop
depressive symptoms. In particular, Alkozei A. etall (2014) in
USA using EPDS to a sample of 85 mothers of preterm infants
born between 25-34w GA, showed that 38% of mothers had
significantly depressive symptoms (EPDS >10). In the same
way, lonio C. et all (2016) in Italy, examined 40 parents of
preterm infants (GA=30.96+2.97) and 50 parents of full-term
infants (GA=39.19+1.42), who filled out five scales; one of
them was Profile of Mood States (POMS). Their findings
showed that parents of preterm infants had more depressive
symptoms and other feelings (hostility, anger) than parents of
full-term infants. Also, an observational longitudinal study at
north—eastern US, included 146 fathers with infants in NICU
(GA=31.9w), using EPDS concluded that overall EPDS
scores improved over time (p<.001) [81].

Another interesting finding in our study was that feelings
of depression improved in the period just before infant’s
discharge from NICU. However, they remained at significant
levels. Specifically, mothers’ depression levels at 1sttime point
were increased [Mean (SD)=14.9(5.9)] while at discharge
they were reduced [Mean (SD)=10.3(5.9)]. Similarly, fathers’
depression levels at lst time point were increased [Mean
(SD)=10.3(5.8)] while at discharge they were reduced [Mean
(SD)=6.4(5.2)]. According to recent systematic reviews and
meta—analysis, approximately 17% of mothers and 10% of
fathers met criteria for perinatal depression after infants’ birth
with an increasing prevalence during the first 3-6 months
[55,56]. In agreement with our results, the findings of Pace C.
C. etall (2016) in Australia suggested that parents (n=214) of
preterm infants (GA<30w) had elevated rates of depression
symptoms (assessed by Central for Epidemiological Studies
Depression Scale — CESD) that declined over the time,
although remaining above expected levels throughout the
newborn period and at 6 months. Additionally, a study from
Turkey included 110 couples and used EPDS to parents of 68
infants (mean GA=31.2+3.65w & mean BW=1542+743g),
showed that parental depression was increased in 2nd week
after birth compared with 6th week after birth. These results
suggested that parental depressive symptoms improved
during the NICU stay [57]. Also, a prospective longitudinal
cohort study used EPDS to parents (n=431) at 3 assessments
in NICU and one after discharge of NICU, concluded that
parental depressive symptoms decreased over the time of
postnatal period [58]. On the other hand, a prospective
mixed method study was conducted in Australia, showed
that fathers (n=22), who administered EPDS had high rates
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of depression, that can persist for months after the preterm
birth [59]. Also, another study used the CESD-10, concluded
that 45% of parents (n=300) reported depressive symptoms at
NICU discharge [60].

Our study also highlighted gender differences: mothers
tended to experience higher levels of depression than fathers.
Comparing fathers' and mothers' depression percentages
per time point, it was found that mothers' percentages were
significantly higher during the 1st week (3rd—4th day)
(p=0.001), during the 1st month (20th-25th day) (p=0.001)
and at discharge (p=0.004). In previous studies on this
topic, researchers have demonstrated that mothers, after
their infants’ premature births and NICU stays, felt more
depressed than their husbands/partners did. In particular
[82], in Greece, studied 200 parents with preterm infants
(GA<36 weeks) in the NICU and all parents completed Zung
Self-Rating Depression Scale (SDS). They concluded that
mothers experienced higher levels of depression than fathers
(p=0.001). Our findings corroborated by the results of a
recent research on this topic by [83], using the POMS scale to
43 mother and 38 fathers suggesting that mothers had higher
levels of depression—dejection than fathers (p=0.011). Also,
in a clinical study atChicago, using EPDS, studied postpartum
depression among mothers and fathers (n=431) of preterm
infants over the course of their admission in NICU, transition
at a home and first 30 days at home, found that mothers were
more likely to have a positive screen than fathers [58].

The transaction to motherhood is undoubtedly an
important aspect in women’s life. The experience of being
pregnant and giving birth is completely different than any
other experience of men [61]. Pregnancy and childbirth
are complex events, accompanied by biological, social
and emotional changes [62]. Women by nature are more
sensitive and psychologically weak than men and respond
to postpartum depression differently [58]. Mothers mourn
the loss of a healthy newborn, in contrast to the appearance
and behaviour of their preterm baby, with it weak and naked
between electrodes or attached to unknown mechanisms [29].
Mothers of preterm infants are characterised by a greater
“fear of loss of the baby” (a dimension related to maternal
perception of infant’s current condition) and more negative
“first feelings towards the baby”. Additionally, they don’t feel
ready for discharge and the narratives of their representation
were disorganised [63]. Fathers don’t experience the NICU
as mothers do [39]. Also, a number of possible explanations
for the gender difference are provided by many researchers
[64,20,52,47,65,39,58]. A possible explanation is that
mothers use more escape coping, which is associated with
negative mood and fathers use practical coping, which is
associated with positive mood. A second explanation is that
mothers left their daily routines and spent hours in the NICU,
where they continue to experience infants’ fragility and
mortality [30]. Also, they feel guiltier than fathers for their
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infants’ prematurity. In fact, fathers usually aren’t expected
to be actively involved in their infant’s care as mothers, and
their participation helps them to cope with negative feelings
and adapt to their parental role.

Another interesting finding in our study was that the
degree of reduction in depressive symptoms differed
significantly according to the presence of a maternal health
problem (perinatal complications, dysfunction of thyroid,
preeclampsia, anaemia, gestational diabetes). Specifically,
in women with a health problem, depression symptoms
significantly decreased in the 1st month (20th-25th day) [1st
time point: Mean (SD)=15.9(6.6) vs 2nd time point: Mean
(SD)=10.8(7.0); p = 0.001], while in women without a health
problem, depression symptoms decreased significantly at
discharge [1st time point: Mean (SD)=14.5(5.7) vs 3rd time
point: Mean (SD)=10.8(6.1); p<0.001]. Health problems
during pregnancy are physically and emotionally taxing for
parents, and especially for mothers. The literature review
showed that various researchers have attributed mental
disorders to the thyroid dysfunction [66,67]. A recent
study in Greece aimed to investigate associations between
perinatal complications and maternal mood at delivery and
the early postpartum period as determinants of postpartum
period, through the EPDS at 8 weeks after birth showed
that gestational hypertension and/or preeclampsia was
significantly associated with higher postpartum symptoms
[68]. According to Bon E. A. et all (2010) in Sweden, the
risk of postpartum depression increased with higher number
of perinatal complications (p<0.001). A recent study by
Konstantakou

P. et all (2021) [84] in Greece, using EPDS & BDI
scale, showed that there were positive associations between
low—normal thyroid function at pregnancy and postpartum
depression, anxiety, obsessive compulsive disorders (OCD)
scores. Similarly, a study by Kanti V. etall (2022) [85], studied
28 pregnant women, showed that the thyroid dysfunction has
positive correlation with postpartum depression (EPDS). In
contrast to these studies, a study that conducted this year by
Noshiro K., et all (2023) [84], at 99 pregnant women with
EPDS, showed that weren’t significant correlations between
thyroid hormones and postpartum depression. At the same
page, a study of Simionescu A. et all (2019) [85] conducted
in Romania, used EPDS for depression to 61 women during
pregnancy and at least one year after giving birth, found
that screening for thyroid disorders during pregnancy may
not provide relevant information for detecting postpartum
depression. Another health problem, consisting a risk factor
for postpartum depression, is glucose metabolism disorders
during pregnancy. A recent study in West China, showed that
women with gestational diabetes mellitus (GDM) were more
susceptible to postpartum depression than others without the
condition, despite their depressive symptoms reducing over
the time after childbirth [69]. In contrast, a retrospective
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cohort study in Canada, showed that GDM was associated
with increased risk of depression in women particularly during
pregnancy, but not during postnatal period [70]. Furthermore,
anaemia is a common problem for women and specifically
in the period of pregnancy [71]. According to WHO (2018)
the prevalence of anaemia in this period is high (about 40%
or more) and can continue at least 3 months postpartum, due
to additional physiological demands. A prospective cohort
study in Spain found that mothers (n=729) with low levels of
iron marker, were more likely to have postpartum depression
at 48 hours postpartum [72]. A population-based study
of all singleton births (n = 511,938) in Finland concluded
that anaemia is predictor of depression during pregnancy
[73]. Also, another study in New South Wales (n=2.568),
investigated the rates of hospitalization for anaemia and
depression in women, showed that there was no relationship
between maternal iron status and postnatal depression [74].
The association between pregnancy, perinatal, postpartum
complications and postpartum depression is far from being
elucidated. Future studies are needed to confirm the findings
of our study and better understand the complex underlying
processes.

Our study showed that mothers of infants who were
conceived by IVF experienced low levels of depression
during NICU stay. Specifically, mothers who conceived by
IVF had a 4.58 points lower score, i.e., significantly fewer
depressive symptoms at discharge, compared to mothers who
conceived spontaneously (f=-4.58; SE=2.06; p=.031). Our
finding corroborated of the case-control study of Vikstrom
J. et all (2017) [86] in Sweden, which consisted of 3.532
pregnant women and diagnosed according to the International
Classification of Diseases (ICD—-10), concluded that women
who received IVF treatment weren’t at risk of postnatal
depression, the risk was increased among women with a
history of mental illness. In the same page, a prospective
cohort study of Mori E. et all (2018) [87] with participants
(n=2.709 women) being recruited from 13 Japanese hospitals,
observed that there wasn’t significant association between
the mode of conception and depressive symptoms. Also, a
prospective cohort study was conducted on postnatal mothers
in 2019, showed that mode of conception wasn’t associated
with an increase in postpartum depression among women
who underwent infertility treatment [75]. Our results confirm
above studies and lead to hypothesis that the transition to
parenthood is a difficult process for parents who conceived
by IVF. Mothers under infertility treatment experience
more concerns, anxieties and fears during pregnancy and
they are prepared for complications at birth such a preterm
birth. In contrast, mothers who receive spontaneous aren’t
prepared for any complication and when their infant has
been hospitalized in the NICU, they are in “sock”. Many
studies have made about the effect of IVF on postpartum
depression. Their results are contradictory. According to Lee
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H. et all (2011), who used the Beck’s scale to 60 women, the
prevalence of postpartum depression was 25%. Also, pearson
correlation analysis showed that the frequency of receiving
IVF treatment was positively correlated with postpartum
depression. Also, a study of Alexopoulou P. et all (2018)
to Greece, measured depression, among parents (n=200) of
preterm infants (GA<36 weeks) hospitalized in NICU and
all parents completed SDS showed that parents who were
conceived by IVF experienced higher levels of depression
compared with them who conceived spontaneously (p=0.055).
In general, IVF treatment seems to have a complex and unique
psychological influence, even if doesn’t increase the rate of
postpartum depression [76].

Another interesting finding was that the degree of
reduction of depressive symptoms in fathers differed
significantly only according to Apgar score at 5'. Specifically,
in cases with Apgar score of 5'<8 the score decreased from the
1st week to the 1st month, where it remained at similar levels
until discharge, while in cases with Apgar score of 5>8 the
score decreased continuously until discharge. Our findings
corroborated by older study of Ionio C. et all (2019), that also
showed for fathers (n=38) of preterm infants, the Apgar score
of 5' was significantly predicted depression, tension—anxiety
and fatigue—inertia. In contrast, a newer descriptive cross-
sectional study of Unal N. et all (2023) [89] conducted in
Turkey, having a sample of 60 parents with infants hospitalized
in the NICU and using the PSS:NICU scale, showed that the
Apgar score of 5' wasn’t significantly correlated with fathers’
stress scores. On the other hand, the Apgar score of 1' &
5" was significantly correlated with mothers’ stress scores
(p<0.05). This is a finding that is inconsistent with our study
that showed nonexistent correlation between Apgar score of
1'& 5' and mothers’ depression and anxiety. Usually, fathers
are the ones who accompany their infant in NICU, because
mothers are still recovering after birth. They have to make
initial decisions, support the mother, find out information
about infant’s condition and communicate to mother and other
members of family, care for other children and sometimes
have to return to work within few days of infant’s birth [77].
In this context they are often left alone, despite themselves
being in state of concern and disorientation. Also, they are
confronted with infant’s severity condition, a combination
that can have a significant impact on their psychological state
including affective disorders such as depression and anxiety.
The Apgar score used in first five minutes as a screening tool
to assess the need of early intervention and in the fifth minute
to assess how infants have reacted to previous care, remaining
relevant for predicting neonatal survival. A low Apgar score
of 5' and especially above 10 minutes of life is associated
with sensor neural defects and additionally with long- term
neurological morbidity, especially when both scores were low
[78]. Still, in the fifth minute, the Apgar score is also relevant
for the prediction of neonatal survival [44]. All of the above
evidence demonstrates the complexity of the association of

Volume 6 ¢ Issue 3 223

the Apgar score at 5' with parental depression, which requires
further research.

Only mother's age was found to be significantly associated
with fathers' depression score at discharge. Specifically,
when the newborn's mother was at least 33 years old, the
fathers had a 2.84 points lower score, i.e., significantly
fewer depressive symptoms at discharge (B=-2.84; SE=1.31;
p=.034). Other studies showed that after birth premature birth
fathers have a supportive role [54,55]. Our study suggested
that fathers with younger partners had increased the feeling
of protection towards them, perhaps due to their inexperience
which is consistent with their young age. Indeed, mothers
with mean age 34(SD=6.3) in NICU reported that cope better
when fathers are present. The fathers often tried to fit the role
of strong postpartum partner, and they hid their own needs. In
the cases where mothers were seriously ill postpartum, fathers
were more concerned about the mother than their newborn
infant, whereas the mothers were most concerned about their
infant. Mothers experienced more stress when accompanying
the baby in the NICU without having the father present [79].
At the same page, a multi-method longitudinal study of
fathers (n=20) and mean maternal age 39.4(4.5) with preterm
infants [Mean GA:30+2(3) & BW:1.389(.455) g] in level III-
NICU in Italy showed that they put aside their own needs for
support and relaxation to take care of their partner and infant.
When mothers experienced postpartum complications, fathers
divided the worries and attentions almost equally between
partner and infant. These fathers mentioned the fear of losing
both partner and infant(s) going back and forth between them
in the first minutes, hours and days after birth [80].

Study limitations and need for further research

They are several limitations in this study that have to be
mentioned. First of all, the sample consisted of parents with
preterm infants. These infants needed specialise and specific
care, as a result the equipment was often not available to
cover their care. In these cases, the infants transferred to
NICU of another hospital for treatment. Furthermore, more
of these infants belonged to vulnerable groups and some of
them didn’t survive. The above factors were contributed to
influence the population of our study because we lost the
communication with parents and consequently excluded
of our study. Secondly, more factors that influenced the
parental depression should examined, such as mental health
problems, personality traits and relationships with the staff of
the NICU. Also, limitation of this study was the use of self-
reported questionnaire, which was a valuable resource for
psychological research, but reliance only on them may lead
to subjective bias report. Although the NICU hosted preterm
infants of several regions of Greece, the results of this
study can’t be generalised to the Greek population due the
size of the sample.
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Conclusions

This study investigated parents’ experience after the
preterm birth of their infants and their hospitalization in the
NICU. Our findings have suggested that parents of preterm
infants, in particular mothers, are at risk of developing higher
levels of depression. Furthermore, the severity of depression
in parents of preterm infants hospitalized in the NICUs is
influenced by various factors of parents themselves, as well
as clinical characteristics of infants. The NICU environment
can be stressful for most parents and influence their emotional
state. The scientific community ought to run more studies
about the factors that have a positive or negative impact on
parents’ mental health and establish, as soon as possible,
Interdisciplinary Perinatal Support Groups and Interventions
to help parents through the experience of premature birth of
their infants as well as begin immediately adaptive mode of
care.
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