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Purpose: The purpose of this study is to identify the relationships between postpartum emotional manifestations and various neonatal 
variables, as well as variables within this category, in the context of hospitalization together after birth.
Patients and Methods: Between 1 March 2020 and 1 September 2020, a cross-sectional research design was used including 
mother–child couples (112 mothers, 121 newborns - 13 twins/triplets).
Results: Using a t-test for independent samples, we observed: a) the symptoms of depression were more severe in mothers of 
newborns hospitalized in neonatal intensive care units (NICUs) [t(110) = 4.334)], provided oxygen therapy [t(109.99) = 3.162], born 
prematurely [t(110) = 3.157], or with adjustment disorders [t(109) = −2.947] (p < 0.01); b) a similar, for anxiety as a state [t(82.38) = 
5.251], t(107.29) = 4.523, t(110) = 3.416, t(109) = −3.268, p < 0.01], and as a trait was more common [t(80.79) = 4.501, t(108.790) = 
4.669, t(109) = −3.268, p < 0.001] compared to other mothers. Using Pearson’s test (p < 0.001), several very strong correlations were 
observed between neonatal variables, including number (no.) of days of hospitalization with birth weight (BW) (r = −0.802), head 
circumference (HC) (r = −0.822), and gestational age (GA) (r = −0.800) and the mother’s postpartum anxiety as a state/trait (r = 
0.770). Using Poisson regression, it was observed that anxiety as a state (Λ = 0.020, z = 4.029, p < 0.001) and as a trait (Λ = 0.800, z = 
6.160, p < 0.001) stimulated the intensity of symptoms of postpartum depression (optimal models).
Conclusion: Postpartum maternal psychological manifestations were associated with NICU hospitalization, pathology, and some 
neonatal therapies. We also noticed, that the duration of hospitalization, BW, HC, and GA, were correlated with maternal emotional 
disorders. Results will facilitate future optimization of birth management and postnatal care.
Keywords: anxiety as a state, anxiety as a trait, attachment, postpartum depression symptoms, newborn at risk, prematurity

Introduction
Pregnancy, birth, and the postpartum period are often pathological and can be associated with the birth of a high-risk 
newborn. Mothers sometimes suffer from various uncomfortable psychological manifestations such as depression and 
anxiety.1–3

The global postpartum depression rate is 17.22% (3.4% in the general population), with some differences in the 
distribution of the conditions in each country and region, depending, for example, on socioeconomic levels, race, and 
climate.4,5 The prevalence of postpartum depression is 18.80% in Romania (5.00% in the general population), 17.01– 
21.71% in different regions of the USA (5.90%), 13.53–22.32% in different regions of Asia (4.20%), and 22.99% in 
Egypt (3.50%).4–7 Postpartum depression manifests itself through an unjustified fear of self, child and partner, stress, 
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somatization (headache, tinnitus, phosphenes, and abdominal pain), irritability, depersonalization, frequent crying, loss of 
appetite, bulimia, sleep disturbances, fatigue, indecision, selflessness or concern about one’s appearance, anhedonia, 
guilt, shyness, panic, and delusions.8,9 Vulnerable categories for postpartum depression include teenage mothers, 
surrogate mothers (women who agree to become pregnant, give birth, and have their children raised by other families/ 
individuals as their own children), and those who give anonymous birth (or confidential birth, which is a birth where the 
mother gives birth to a child without disclosing or registering her identity).10,11

Another maternal psychological manifestation is postpartum anxiety, which occurs with a prevalence of 13–40% (4% 
in the general population).12,13 The prevalence of postpartum anxiety is 33.70% in Romania (23.80% in the general 
population), 25–50% in the USA (19.10%), 15.20% in Asia (25.80%), and 10% in Egypt (21.20%).14–21 Anxiety is a 
condition with different signs such as tremors, facial erythema and/or pallor, dyspnea, tachycardia, palpitation, sweating, 
and paresthesias, as well as symptoms of fear, hypoprosexia, hypervigilance, insomnia, anhedonism, and digestive 
disorders.22 Anxiety can be seen as both a condition (temporary characteristic) and a trait (general characteristic).23

The pioneer of attachment theory, John Bowlby, defined genetically programmed attachment as a special emotional 
relationship that involves an exchange of comfort, pleasure, and care between mother and child.24 The second pioneer of 
this theory, Mary Ainsworth, performed the so-called foreign procedure (originally the foreign experiment) and observed 
the child’s coping strategies for separation anxiety (internal work patterns) by activating the attachment system.25 Guided 
by the attachment styles of the child, attachment in intimate relationships was classified as either a secure, avoidant, or 
anxious attachment style.26

The family and, especially, the mother, who each have their own belief systems in the sociocultural context of 
Romania are sometimes on alert if the newborn has problems.27

“Newborn at risk” refers to a child exposed to maternal risk factors such as poverty, smoking, alcohol and/or drug 
use, malnutrition, disease, obstetric history (for example, women with a history of perinatal death, especially early 
neonatal death, miscarriages, and stillbirths), and being a mother under 16 or over 35 years of age.28 The fetal risk factors 
for newborns include prematurity, postmaturity, intrauterine growth restriction, macrosomia, presentation abnormalities, 
cardiac arrhythmias, oligohydramnios or polyhydramnios, and hyperreactivity. Lastly, birth-related risk factors for 
newborns include premature or postmature birth, fever, hypotension, precipitous or prolonged labor, and placental 
pathology.29 Delays in child development can prevent mothers from bonding with the baby.30,31 The admission of 
infants to neonatal intensive care units can sometimes cause mothers to experience feelings of psychological separation 
in addition to physical separation.32,33

In the present study, using a sample of mothers and a sample of newborns (mother–infant couples), our goal was to 
identify the relationships between postpartum emotional manifestations and various neonatal variables, as well as the 
relationships within the categories of variables, in the context of hospitalization together after birth.

Materials and Methods
Study Participants and Procedure
The present study was conducted according to a cross-sectional research design. The participants consisted of mother– 
child couples (children), accompanying mothers (n = 112), and their newborns (n = 121, including twins and triplets n = 
13). Data for the newborns/infants were selected from the observation sheets during hospitalization at the County 
Emergency Hospital “Pius Brinzeu” Timisoara, Department of Neonatology, and the Children Emergency Hospital 
“Louis Turcanu” Timisoara, Department of Neonatology during the period between 1 March 2020 and 1 September 2020. 
In addition, the accompanying mothers completed both a mother’s file and a form for the newborn, which were specially 
designed for this study.

Inclusion criteria for mothers in this study were as follows: mothers hospitalized with their newborn/newborns and 
who fully responded to psychological tests after a patient evaluation. Exclusion criteria for mothers in this study were as 
follows: being a non-hospitalized mother or a mother who did not respond totally to the psychological tests. Inclusion 
criteria for newborns/infants were as follows: all those admitted to one of the two above-mentioned clinics during the 
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above-specified period of admission and those who were accompanied by their mothers. Exclusion criteria were as 
follows: all newborns/infants not accompanied by their mothers.

The psychological instruments were completed by the mothers during hospitalization after giving informed consent. 
Data from the observation sheets were collected after the newborn and mother were discharged.

Instruments Used for Psychological Assessment of the Accompanying Mothers
Postpartum Depression
Edinburgh Postnatal Depression Scale (EPDS) is a screening instrument used to detect a risk of postpartum maternal 
depression. Answers receive 0, 1, 2, and 3 points (directly quoted items) and 3, 2, 1, and 0 points (reverse quoted items). 
The total score obtained at EPDS (maximum 30 points) determines the intensity of the symptoms of postpartum 
depression and can indicate mild/possible depression (score greater than 10), moderate to severe depression (score 
greater than 13), or severe depression (score greater than 15).33,34 Cronbach’s alpha is the most common measure of 
internal consistency (reliability) and determines how closely related a set of items are as a group. This measure was 
calculated with the SPPS 23 program using mothers’ answers to the items for each psychological scale.35 The Cronbach’s 
coefficient for EPDS has very good values in the Romanian population (α = 0.89).33 Cronbach’s coefficient α in our study 
was 0.85, indicating high internal consistency among the scale items.

Postpartum Anxiety
Spielberger’s Inventory of Anxiety Traits (STAI-Y) includes Anxiety scale S (form STAI Y1) for anxiety as a condition 
(response scale: 1—not at all, 2—less, 3—moderate, and 4—very much) and Anxiety scale T (form STAI Y2) for anxiety 
as a trait (response scale: 1—almost never, 2—sometimes, 3—often, and 4—almost always). Each scale has 20 items.36 

Depending on the score obtained on each scale (maximum 80 points), anxiety can by mild (score 35 or greater), moderate 
(score 50 or greater), or severe (score 65 or greater). In our study, the Cronbach’s coefficient had the following values: α 
= 0.92 for STAI-Y1 and α = 0.92 for STAI-Y2. The analyses showed very good coefficients for the Romanian population 
for STAI-Y1 (α = 0.92–0.95) and STAI-Y2 (α = 0.85–0.90).36

Attachment in the Couple’s Relationship
Collins and Read Adult Attachment Rating Scale (AAS) evaluates the style of adult attachment within a romantic couple 
using 18 items, with 6 for each style of attachment. Each item is evaluated on a 5-step scale (1—totally disagree, 2— 
partially disagree, 3—do not know, 4—partially agree, and 5—totally agree). The arithmetic mean of the scores for each 
attachment style can then be calculated. In our study, the Cronbach’s coefficient was α = 0.52 for AAS secure, α = 0.57 
for avoidant, and α = 0.56 for anxious (low values). The Cronbach’s coefficient for AAS was found to be very good in 
studies on the Romanian population, with α = 0.95 for secure attachment style, α = 0.94 for avoidance, and α = 0.94 for 
anxious.37,38

Neonatal Parameters Investigated
Newborns were assessed by birth weight (BW; the first weight of the newborn at birth), length (L; the measurement from 
the top of the head to the heal of the foot at birth), head circumference (HC; the distance around the newborn’s head at 
birth), gestational age (GA; describe how far along the pregnancy is), APGAR score, neonatal adjustment, number (no.) 
of acute episodes, no. of chronic infant diseases, oxygen therapy, hospitalization in a neonatal intensive care unit (NICU), 
and no. of days of hospitalization.39 The APGAR score is a method for evaluating a newborn immediately after birth (at 
1, 5, and even up to 20 minutes if the newborn has values below 7) and includes five components (evaluated with 0, 1, 
and 2 points each): color, heart rate, reflexes, muscle tone, and respiration.40

Statistical Analysis
The SPSS 23.0 program was used for statistical analyses. Descriptive statistics were used to give information about 
maternal and neonatal characteristics. Independent samples t-tests were conducted to examine differences between two 
independent groups when the dependent variable was numerical. Pearson’s correlation analyses were used to give 
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information about the strength and direction or association between numeric variables. Interpretation of the coefficients 
was performed based on Colton’s rule as follows: a) an absent or very weak correlation with r from −0.25 to −0.25; b) a 
reasonable correlation with r from −0.50 to −0.25 and r from 0.25 to 0.50; c) a moderately strong correlation with r from 
−0.75 to −0.50 and r from 0.5 to 0.75; d) a very strong correlation with r < −0.75 and r > 0.75; e) and a perfect 
correlation with r = −1 or r = 1. The correlations were considered significant at p < 0.05, very significant at p < 0.01, and 
extremely significant at p < 0.001.41,42 Subsequently, with the R system, the response variables and their determinants in 
this study were identified using Poisson regression and multiple regression.43

Results
The Group of Mothers
The mothers had an average age of 29.68 years (14–53 years). The family of origin was nuclear in 75%, cohabitation in 
12.50% and extended to 12.50% of mothers. In the terms of mother’s psychiatric history, two woman had antepartum and 
postpartum major depression (with psychotic symptoms) and were not included in the study. Half of the mothers had a current 
pathological pregnancy, and their after birth pathology rate was 15.18% [Table 1]. The cesarean section (C-section) rate was 
65.17%, and the natural birth rate was 34.83%. Most mothers (77, 68.75%) breastfed, which is beneficial for the immunity of 
the newborn and for the mother–child couple. Psychological tests showed mothers with different degrees of symptoms of 
depression, anxiety as a state, and anxiety traits. The mothers responded to the tests on the third day of life postpartum (in the 
case of a full-term birth) and in the first month postpartum (in the case of a preterm birth). Additionally, the dominant 
attachment style in the romantic relationship was secure, avoidant, or anxious [Table 1].

Table 1 Descriptive Statistics About Maternal Variables

Maternal Variables [n, %] Postpartum Psychological Indices [n, %]

Origin areas Postpartum depression (S: 9.45 ± 6.06)
Urban 37 (32.04) Without symptoms 64 (57.14)

Rural 75 (66.96) Slight 37 (33.04)

Education level Moderate 10 (8.93)
Primary school 5 (4.47) Severe 1 (0.89)

Secondary school 5 (4.47) Anxiety as a state (S: 39.24 ± 13.31)
High/postsecondary school 38 (33.92) Absent or low 49 (43.75)

Higher education 74 (56.74) Moderately increased 46 (41.07)

Type of family Moderate 13 (11.61)
Nuclear 84 (75) Very high 4 (3.57)

Cohabitation 14 (12.50) Anxiety as a trait (S: 37.71 ± 11.35)

Extended 14 (12.50) Absent or low 58 (51.78)
Pathological pregnancy Moderately increased 39 (34.82)

Preeclampsia/eclampsia 16 (14.28) Moderate 13 (11.61)

Premature rupture of the membranes 14 (12.50) Very high 2 (1.79)
Painful uterine contractions 8 (7.14) Attachment style

First trimester dysgravidia 7 (6.25) Secure (S: 3 ± 1.48) 82 (74.55)

Metrorrhagia 3 (2.67) Avoidant (S: 2.35 ± 1.30) 23 (20.90)
Other associated conditions 30 (26.86) Anxious (S: 1.92 ± 0.67) 5 (4.55)

Complicated births

No 96 (85.70)
Yes 16 (14.30)

After birth pathology

No 95 (84.80)
Yes 17 (15.20)

Abbreviations: [n, %], [number of mothers, percentage]; S, overall mean score.

https://doi.org/10.2147/PRBM.S382073                                                                                                                                                                                                                                

DovePress                                                                                                                         

Psychology Research and Behavior Management 2022:15 2930

Dragomir et al                                                                                                                                                       Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


The Group of Newborns
The anthropometric indices of the newborns were as follows: average BW of 2575 g (650–4430 g), average L of 47 cm 
(29–57 cm), average HC of 32 cm (22–38 cm), and average GA of 36 weeks (26–41 weeks). There were 70 (57.85%) 
boys and 51 (42.15%) girls, as well as 70 (57.85%) full-term and 51 (42.15%) premature newborns. During hospitaliza-
tion, newborns frequently had acute conditions. The most common episodes were neonatal jaundice in 86 (71.07%), 
hydroelectrolytic disorders in 51 (42.14%), and eating disorders in 50 (41.32%) [Figure 1]. Additionally, the most 
common chronic diseases were multifactorial anemia in 57 (47.10%), cerebral hemorrhage in 30 (24.79%), and 
premature retinopathy in 20 (16.52%) [Figure 2].

The duration of hospitalization of mothers and newborns (during the study) was 2–128 days, and 56 (46.28%) of the 
infants were hospitalized in a NICU.

Relations Between Different Variables
By applying a t test for independent samples (p < 0.05), we found significant differences in the mother’s postpartum 
mental health depending on the particularities of the newborns: a) The symptoms of depression were more frequent and 
more severe in mothers of newborns hospitalized in a NICU [t(110) = 4.334, p < 0.001)], those who required oxygen 
therapy [t(109.99) = 3.162, p = 0.002], those were premature [t(110) = 3.157, p = 0.002], and those with neonatal 
adjustment disorders [t(109) = −2.947, p = 0.004] compared to other mothers; b) anxiety as a state was more severe 
among mothers with newborns hospitalized in a NICU [t(82.38) = 5.251, p < 0.001], those who required oxygen therapy 
[t(107.29) = 4.523, p < 0.001], those who were premature [t(110) = 3.416, p = 0.001], and those with neonatal adjustment 
disorders [t(109) = −3.268, p = 0.002] compared to the others; and c) anxiety as a trait was more common among mothers 
of newborns hospitalized in a NICU [t(80.79) = 4.501, p < 0.001], those who required oxygen therapy [t(108.790) = 
4.669, p < 0.001], and those with neonatal adjustment disorders [t(109) = −3.268, p < 0.001] compared to mothers that 
did not fall into these categories. The most severe symptoms of depression, anxiety as a state, and anxiety as a trait are 
highlighted in Figures 3–5.
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Figure 1 Neonatal diseases: acute episodes in hospitalized infants.
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By applying a bilateral Pearson’s r test, a number of correlations were observed regarding the mother’s postpartum 
psycho-affective levels. We observed very strong correlations between the two forms of anxiety (r = 0.770, p < 0.001) 
and moderately strong correlations between postpartum depression and anxiety as a state (r = 0.720, p < 0.001), as well 
as anxiety as a trait (r = 0.691, p < 0.001) [Table 2]. Similarly, several very strong correlations were observed between 
neonatal variables (p < 0.001), including BW with HC (r = 0.924) and GA (r = 0.879); GA with HC (r = 0.865); no. of 
days of hospitalization with BW (r = −0.802), HC (r = −0.822); and GA (r = −0.800) [Table 3]. Reasonable correlations 
between the mother’s postpartum mental state and the newborn’s state of health were also identified. The intensity of 
postpartum maternal depression symptoms were correlated with the GA (r = −0.326, p < 0.001), APGAR score (r = 
−0.329, p < 0.001), no. of chronic diseases (r = 0.300, p <0.001), and no. of days of hospitalization of infants (r = 0.272, 
p = 0.004); anxiety as a state was correlated with GA (r = − 0.307, p < 0.001), APGAR (r = −0.359, p < 0.001), no. of 
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Figure 2 Neonatal diseases: chronic diseases in hospitalized infants.
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Figure 3 Postpartum maternal psychological manifestations: level (score) of intensity of postpartum depression symptoms.
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chronic diseases (r = 0.333, p < 0.001); and no. of days of hospitalization of infants (r = 0.267, p = 0.005). Anxiety as a 
trait was correlated with APGAR (r = −0.269, p = 0.004) [Table 4].

Poisson regression was used in cases where the response variable was an a categorical variable; otherwise, we used 
the multiple linear regression method. Generalized Poisson regression was performed with p as the Poisson variable, and 
backward selection was also optimized. We observed the following: a) anxiety as a state (Λ = 0.020, z = 4.029, p < 
0.001), anxiety as a trait (Λ = 0.800, z = 6.160, p < 0.001), and GA (Λ = −0.077, z = −2.935, p < 0.001) were 
determinants (the stimulus variables) of the intensity of symptoms of postpartum depression, and the first two Poisson 
regression models were optimal; and b) the APGAR score was a determinant of anxiety as a state (Λ = −0.096, z = 
−2.895, p = 0.003) and a trait (Λ = 0.056, z = −1.521, p = 0.128) [Table 5]. Multiple regression was also applied, 
indicating that avoidant attachment is a determinant of anxious attachment (R2 = 0.157, R2

adj = 0.150, p << α, at α < 0.05) 
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Figure 4 Postpartum maternal psychological manifestations: level (score) of anxiety as a state.
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Figure 5 Postpartum maternal psychological manifestations: level (score) of anxiety as a trait.
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and that HC and no. of chronic diseases are determinants for no. of days of hospitalization of the infant–mother couple 
(R2 = 0.691, R2

adj = 0.685, p << α, α < 0.05) [Table 6].

Discussion
The high rate of cesarean births in our study has a worldwide correspondence of up to 21% of births and is on the rise 
according to World Health Organization (WHO) data.44

Table 2 Correlations Between Postpartum Maternal Psychological Indices

Maternal Variables Depression Anxiety as 
a State

Anxiety as 
a Trait

Secure 
Attachment

Avoidant 
Attachment

Anxiety as a state r 0.720**

p < 0.001

Anxiety as a trait r 0.691** 0.770**
p < 0.001 < 0.001

Secure attachment r −0.107 −0.009 0.029

p 0.268 0.927 0.766
Avoidant attachment r 0.421** 0.319** 0.200* 0.005

p 0.440 0.415 0.087 0.023
Anxious attachment + 0.345** 0.241* 0.271** 0.122 0.323**

p < 0.001 0.011 0.004 0.203 0.001

Note: p ˂ 0.05*, p ˂ 0.01**. 
Abbreviations: p, statistical significance; r, Pearson’s correlation coefficients.

Table 3 Correlations Between Neonatal Indices

Neonatal Variables BW HC GA APGAR No. Acute 
Episodes

No. Chronic 
Diseases

HC 0.924**

GA 0.879** 0.865**
APGAR score 0.637** 0.665** 0.713**

No. acute episodes −0.585** −0.615** −0.611** −0.572**

No. chronic diseases −0.632** −0.638** −0.683** −0.704** 0.564**
No. days of 

hospitalization

−0.802** −0.822** −0.800** −0.660** 0.586** 0.683**

Note: p ˂ 0.01**. 
Abbreviations: BW, birth weight; HC, head circumference; GA, gestational age; No., number.

Table 4 Correlations Between Postpartum Maternal Psychological Indices and Neonatal Indicators

Postpartum Maternal 
Psychological Indices

BW HC GA APGAR No. Acute 
Episodes

No. Chronic 
Diseases

No. Days of 
Hospita-lization

Depression −0.211* −0.216* −0.326** −0.329** 0.166 0.300** 0.272**

Anxiety as a state −0.202* −0.169 −0.307** −0.359** 0.211* 0.333** 0.267**
Anxiety as a trait −0.157 −0.115 −0.245** −0.269** 0.145 0.194* 0.179

Secure attachment −0.062 −0.071 0.013 0.015 0.104 0.014 0.013

Avoidant attachment −0.074 −0.079 −0.164 −0.217* −0.024 0.110 0.083
Anxious attachment 0.015 −0.015 −0.102 −0.196* −0.012 0.135 0.013

Note: The values in the table represent Pearson’s coefficients r at p ˂ 0.05* or p ˂ 0.01**. 
Abbreviations: BW, birth weight; HC, head circumference; GA, gestational age; No., number.
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Pregnancy, childbirth, and the postpartum period are often pathological and lay the groundwork for various 
psychological manifestations, as well as pathological ones, in the aforementioned proportions. Of the 1406 participants 
in the study conducted at two university hospitals in the Netherlands, 8% had an EDPS score of ≥ 9 and 14.70% and a 
STAI score of ≥ 42.36 The authors identified the most important risk factors for postpartum depression and anxiety based 
on a multitude of risk factors that act prenatally during pregnancy and postpartum, including male newborns, primiparity, 
low maternal self-efficacy, a history of maternal depression, poor maternal health, a lack of breastfeeding within the first 
3 weeks of childbirth, non-initiation of breastfeeding, life events during pregnancy, pregnancy with a pathology, 
complications at birth, home birth, and alcohol consumption during pregnancy.45

The most common acute neonatal episodes were neonatal jaundice, hydroelectrolytic disorders, and eating disorders. 
Additionally, the most common chronic diseases among infants were multifactorial anemia, cerebral hemorrhaging, and 

Table 5 Results from Poisson’s Regression

Variables Λ ± SE z p

Optimal model 1 (Y = postpartum depression symptoms, category)
β −0.417 ± 0.233 −1.785 0.074

Anxiety as a state (score) 0.020 ± 0.005 4.029 < 0.001

Optimal model 2 (Y = postpartum depression symptoms, category)
β −2.350 ± 0.353 −6.645 < 0.001

Anxiety as a trait (category) 0.800 ± 0.130 6.160 < 0.001

Model 3 (Y = postpartum depression symptoms, category)
β 2.081 ± 0.913 2.280 0.022*

Gestational age −0.077 ± 0.026 −2.935 0.003**
Model 4 (Y = anxiety as a state, category)

β 1.346 ± 0.261 5.151 < 0.001

APGAR score −0.096 ± 0.033 −2.895 0.003**
Model 5 (Y = anxiety as a trait, category)

β 0.956 ± 0.293 3.257 0.001**

APGAR score 0.056 ± 0.056 −1.521 0.128

Note: p ˂ 0.05*, p ˂ 0.01**. 
Abbreviations: λ, lambda or Estimate; SE, Standard Error; z, z-value for the z test statistic; p, p-value associated with the z-value; p, 
p-value associated with the z-value; β, beta or intercept are standardized coefficients; Y, result variable.

Table 6 Results for Multiple Linear Regressions

Variables Λ ± SE z p R2 R2adj F***

Model 1 (no. days of hospitalization) 0.691 0.686 132.2

β 163.511 ± 17.083 9.571 ˂ 0.001

Head circumference −4.668 ± 0.495 −9.418 ˂ 0.001
No. chronic diseases 3.901 ± 0.930 4.193 ˂ 0.001

RSE 15.99
df 118

Model 2 (anxious attachment, score) 0.157 0.150 22.22

β 5.696 ±1.226 4.644 ˂ 0.001
Avoidant attachment (score) 0.398 ± 0.084 4.714 ˂ 0.001

RSE 3.903

df 119

Note: p < 0.001***, α < 0.05, p < α. 
Abbreviations: α, statistical significance; λ, lambda or Estimate; SE, standard error; z, z-value for the z test statistic; p, p-value associated with 
the z-value; β, beta or intercept are standardized coefficients; RSE, Residual standard error; df, degrees of freedom; R2, coefficient of 
determination; R2

adj, adjusted coefficient of determination; F, F-statistic.
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premature retinopathy. In the study group, the survival rate of newborns was 98.40%. In the literature, survival was 80% 
and was clearly influenced by GA (survival was 19% at a GA of 23 weeks, and 93% at 28 weeks), BW, and major 
morbidities such as chronic lung disease, late neonatal sepsis, premature retinopathy, cerebral hemorrhaging, and 
necrotizing enterocolitis.46–48

The following categories of mothers were identified to have more frequent and severe forms of depressive symptoms, 
including anxiety as a condition and anxiety as a trait, compared to those who did not fall into these categories: a) 
mothers whose newborns were hospitalized in the NICU; b) newborns who had oxygen therapy; c) premature newborns; 
and d) newborns with neonatal adaptation disorders. A review of 366 articles published between 1976 and 2020 in the 
Scopus database on stress, anxiety, and postpartum depression among mothers of premature newborns admitted to the 
NICU showed that the stressful environment of the NICU, appearance, and behavior created intense negative feelings for 
premature babies and also negatively influenced mother–child attachment.49

By applying a bilateral Pearson r test, a number of correlations were identified between the mother’s postpartum 
psycho-affective variables, including a) very strong correlations between anxiety as a state and a trait; b) moderately 
strong correlations between postpartum depression with anxiety as a state and a trait; c) reasonable correlations between 
anxious attachment with postpartum depression, anxiety as trait, and avoidant attachment; and d) weak correlations 
between secure with avoidant attachment and anxious attachment with anxiety as a state.

Avoidant and anxious attachment, anxiety as a condition and a trait, and the two types of attachment were also 
associated with the two variants of anxiety, with similar data found in the literature.50–52 A study conducted in Kenya 
indicated that of the 172 hospitalized children, 44.20% had their depression measured by EPDS (of which 77.60% were 
mothers of premature babies), 35.10% had anxiety (75% mothers of premature babies), and 25% had associated 
conditions (83.70% mothers of premature babies).51 The risk factors for this comorbidity were numerous, including a 
history of depression, psychological distress of the mother, prematurity, violence from the partner, and a lack of social 
support.53,54 The results of the study showed that avoidant attachment and anxiety were associated with a poor-quality 
mother–child relationship, which was mediated mainly by maternal distress.

By applying a bilateral Pearson r test, several correlations were observed between neonatal variables, including a) 
very strong correlation between BW with HC and GA; GA with HC; and no. of days of hospitalization with BW, HC, and 
GA; b) a moderately strong correlation between BW with APGAR, no. of acute episodes, and no. of chronic diseases; 
HC with APGAR, no. of acute episodes, and no. of chronic diseases; GA with APGAR, no. of acute episodes, and no. of 
chronic diseases; APGAR with no. of acute episodes, no. of chronic diseases, and no. of days of hospitalization; no. of 
acute episodes with no. of chronic diseases; and no. of days of hospitalization, no. of chronic diseases, and no. of days of 
hospitalization.

The Pearson’s correlation test identified reasonable correlations between the mother’s postpartum mental state and the 
newborn’s health: the postpartum maternal depression symptoms with GA, APGAR, no. of chronic diseases and no. of 
days of hospitalization of infants; anxiety as a state with GA, APGAR, no. of chronic diseases, and no. of days of 
hospitalization of infants; and anxiety as a trait with APGAR. These may be major risk factors for the neuro-psycho- 
motor development of infants in the study group.46,55

A review that included 81 studies and 132,917 women before becoming pregnant, during pregnancy, and at childbirth 
showed that the incidence of moderate and severe forms of depression and/or anxiety in 16 studies was 20–64%.50

The application of generalized Poisson regression identified that anxiety as a state, anxiety as a trait, and gestational 
age are stimulus variables of the symptoms of postpartum depression and that the first two Poisson models are optimal. 
The APGAR score was found to be a determinant of anxiety as a state and a trait.

With multiple regression, it was identified that avoidant attachment is a stimulus variable for anxious attachment and 
that HC and no. of chronic diseases are determinants for no. of days of hospitalization of the infant–mother couple.

The Japan Environment and Children’s Study found that postpartum depression in 83,109 mothers (using EPDS) was 
a predictor of a poor mother-to-child relationship for up to one year of the child’s life (using the Mother-to-Infant 
Bonding Scale Japanese version, MIBS-J).56 For newborns with prolonged hospitalization (for example, premature 
newborns), the permanent presence of the mother next to the newborn, which is difficult to achieve in both public and 
private systems, possibly represents a solution for postpartum depression and anxiety.57–63
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Limitations of the Study
The subjectivity of the hospitalized postpartum mothers who participated in the study increased as a result of their 
postpartum depression and the hospital environment. The Coronavirus Disease 2019 (COVID-19) pandemic, which 
began during the study, required repeated testing for COVID-19, as well as strict hospitalization and isolation, which 
severely reduced the number of study participants and created an even more anxious environment than usual, especially 
for mothers accompanying children hospitalized in the NICU. Available psychological instruments also limited the study 
—namely, EPDS measures depressive symptoms and cannot indicate the diagnosis. Although the Cronbach’s coefficient 
α for attachment scales is small, its results were very good in the literature, so we decided to use it.

Study Implications
Those with previous high-risk pregnancies and current high-risk pregnancies are recommended to give birth in highly 
specialized centers, where the conditions of care and hospitalization for mother and child are of high quality. Pre- 
pregnancy and post-pregnancy or postpartum psychological disorders may require early multidisciplinary interventions 
(eg, from a gynecologist, anesthetist, neonatologist, psychologist, and psychiatrist) to prevent possible complications 
from pregnancy, childbirth, and confinement. Factors related to the behavior of the medical staff involved in supporting 
the mother–child couple are also important. Several activities can improve the situation of a postpartum mother, such as 
preventing the occurrence of postpartum maternal mental disorders and detecting postpartum depression at an early stage 
to determine appropriate solutions.

Conclusion
The symptoms of depression, anxiety as a state and anxiety as a trait were more frequent and severe among mothers of 
newborns hospitalized in the NICU, those who required oxygen therapy, premature newborns, and those with neonatal 
adjustment disorders compared to others. Several very strong correlations were observed between no. of days of 
hospitalization with BW, HC, and GA, as well as between anxiety as both a state and trait. Both forms of anxiety, as 
a state and a trait, and gestational age were stimulus variables for the intensity of symptoms of postpartum depression. 
The APGAR score was taken as a determinant of anxiety as a state and a trait, and avoidant attachment was a determinant 
for anxious attachment. Additionally, HC and no. of chronic diseases were determinants for no. of days of hospitalization 
of the infant–mother couple. Knowledge of maternal and neonatal pathology, correlations, and determinants can facilitate 
the optimization of birth and postnatal care management for mothers and newborns, especially in medical systems with 
limited material resources.

Abbreviations
BW, birth weight; C-section, Cesarean section; COVID-19, coronavirus disease 2019; GA, gestational age; HC, head 
circumference; L, length; nCPAP, nasal Continuous Positive Airway Pressure; m(Y), mean (result variable); NICU, 
neonatal intensive care unit; n, number of population; no., number; OTI/MV, orotracheal intubation and mechanical 
ventilation; p, statistical significance; r, Pearson’s correlation coefficient; R2, coefficient of determination; R2

adj, adjusted 
coefficient of determination; t, statistic t test; z, z-value for the z test statistic; var(Y), variance (result variable); α, 
Cronbach’s Alpha coefficient; α, statistical significance; β, beta or intercept are standardized coefficients; λ, lambda or 
Estimate; WHO, World Health Organization.
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