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ABSTRACT

Introduction. The admission of the newborn to a neonatal intensive care unit (NICU) leads to maternal stress. 
This stress has deleterious consequences on the mother and the appropriate attachment with her child. Ob-
jective. To assess the relationship of mothers’ sociodemographic, clinical, psychological, and psychiatric fac-
tors, as well as neonates’ clinical aspects with the level of psychological stress perceived by mothers of neo-
nates admitted to the NICU. Method. Cross-sectional study with 47 women over the age of 18, whose infants 
had been admitted to a NICU during the last 72 hours. Bivariate correlations and a multivariate linear model 
with the significant variables in the bivariate analyses where performed. Results. According to the multivariate 
model, the perception of loneliness and the presence of at least one psychiatric diagnosis (depressive epi-
sode, dysthymia, generalized anxiety disorder, adjustment disorder, acute stress disorder, or substance use 
disorder) were associated with maternal stress. Problem-focused coping strategies were relevant within the 
model and could have protective value against stress. The model explained 73.5% of the stress severity vari-
ance (F 38.848; p < .001). Discussion and conclusion. Stress in mothers of newborns admitted to a NICU 
is related to their feeling of loneliness and mental health. The mothers’ need for support and psychopathology 
are aspects to be considered when providing care to the newborns and their families. Training in coping strat-
egies focused on specific situations could contribute to the reduction of mothers’ stress.

Keywords: Psychological stress, newborn infant, critical care, loneliness, perinatal psychiatry, psychologic 
adaptation.

RESUMEN

Introducción. El ingreso del neonato en una unidad de cuidados intensivos neonatales (UCIN) genera estrés 
materno. Este estrés tiene consecuencias perjudiciales para la madre y para un apego apropiado con su hijo. 
Objetivo. Evaluar la relación de los factores sociodemográficos, clínicos, psicológicos y psiquiátricos mater-
nos, así como los aspectos clínicos del neonato, con el grado de estrés psicológico percibido por las madres 
de recién nacidos ingresados en una UCIN. Método. Estudio transversal de 47 mujeres mayores de 18 años 
cuyos bebés habían estado en una UCIN las últimas 72 horas. Se realizaron correlaciones bivariadas y un 
modelo lineal multivariado con las variables significativas en los análisis bivariados. Resultados. Según el 
modelo multivariado, la percepción de soledad y la presencia de al menos un diagnóstico psiquiátrico (episo-
dio depresivo, distimia, trastorno de ansiedad generalizada, de adaptación, de estrés agudo o por consumo 
de sustancias) se asociaron con el estrés materno. Las estrategias de afrontamiento centradas en el proble-
ma fueron relevantes dentro del modelo y podrían tener valor protector frente al estrés. El modelo explicó 
73.5% de la varianza de la gravedad del estrés (F 38.848; p < .001). Discusión y conclusión. El estrés en 
las madres de recién nacidos ingresados en UCIN está relacionado con su sentimiento de soledad y salud 
mental. La necesidad de apoyo de las madres y su psicopatología son aspectos para considerar en la aten-
ción al recién nacido y sus familias. La formación en estrategias de afrontamiento centradas en situaciones 
específicas podría contribuir a la reducción del estrés materno.

Palabras clave: Estrés psicológico, recién nacido, cuidados críticos, soledad, psiquiatría perinatal, adapta-
ción psicológica.
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INTRODUCTION

Psychological stress is the subjective perception of a cur-
rent or potential adverse environmental change (i.e., stress-
or), which entails a response from the individual to adapt to 
new conditions. Stress-generating situations are an import-
ant part of life (Golbidi, Frisbee, & Laher, 2015).

The nature of stressors is diverse. They can be physical 
or psychological, recognized by specific brain regions, and 
produce adaptative responses through activation of the auto-
nomic nervous system and the hypothalamic-pituitary-adre-
nal axis mainly (de Kloet, Joëls, & Holsboer, 2005). Physical 
stressors—e.g., musculoskeletal trauma—activate brain ar-
eas such as the stem and the hypothalamus, while psycho-
logical stressors—e.g., normative and non-normative life 
events—activate the amygdala, the prefrontal cortex, and 
the hippocampus. When facing stressing situations, there is 
a quick release of norepinephrine, serotonin, dopamine, and 
corticotropin-releasing hormone (CRH), which promote vig-
ilance, alertness, evaluation of the situation, and startup of 
coping strategies, as well as learning (Joëls & Baram, 2009).

The length of the stressor affects the response. Acute 
stressors trigger neural activation and release of neurotrans-
mitters and hormones (Jöels & Baram, 2009). When the 
stressor lasts more (i.e., long-term), there might be mal-
adaptive responses with consequences for the cardiovas-
cular, the endocrine/metabolic, and the nervous systems 
(Golbidi et al., 2015). Long-term stress is caused by events 
lasting days or longer (Joëls & Baram, 2009; Epel et al., 
2018). This kind of stress generates structural and function-
al neural changes (McEwen, 2007), which, added to an in-
trinsic vulnerability, favor the development or progression 
of mental disorders, among which those with depressive 
and anxiety symptoms stand out (depression and other af-
fective disorders, post-traumatic stress disorder, generalized 
anxiety disorder) (Goh & Agius, 2010).

Even in normal conditions, the post-partum period 
implies challenges for women, who must undergo changes 
to adapt to the maternal role. These changes include moth-
er-child attachment behaviors influenced by the stress level 
perceived during the perinatal period (Lau, 2001), which in 
turn depend on the mental health (personality traits, men-
tal disorders) and on the level of support received, which 
when insufficient, causes a sense of loneliness (Lau, 2001; 
Tahirkheli, Cherry, Tackett, McCaffree, & Gillaspy, 2014; 
Cherry et al., 2016). The effect of stress on the mother-child 
attachment justifies its study during the perinatal period.

The birth of an ill child needing admission to a neonatal 
intensive care unit (NICU) adds more long-term maternal 
stress sources: mothers feel that their capacity to provide 
well-being and to soothe their children’s pain is negative-
ly affected, suffer for their children’s condition, and must 
follow medical recommendations. Compared with fathers, 
in these circumstances mothers are more exposed to stress 

and its negative consequences (Carter, Mulder, & Dar-
low, 2007; Sikorova & Kucova, 2012; Doering, Moser, & 
Dracup, 2000). Some of the consequences include sleep 
disturbances, fatigue (Obregon, Litt, Patel, Ziyeh, & Mc-
Cormick, 2019), and structural changes in the brain, amyg-
dala, or prefrontal cortex, which disrupt their response to 
the newborn needs, thus hindering attachment (Kim, 2021).

Given the deleterious consequences of stress on the moth-
er and on the attachment with her child (Prouhet, Gregory, 
Russell, & Yaeger, 2018; Muller-Nix et al., 2004), it is essential 
for perinatal psychiatry—focused on the clinical and research 
aspects related to mental health in the prenatal period and the 
year after delivery—to study what factors and coping skill 
profiles are related to the stress perceived by mothers of neo-
nates admitted to the NICU. Prior research has shown that bad 
baseline mental health increases maternal stress, which in turn 
raises the risk of subsequent disorders such as post-traumat-
ic stress disorder or depressive disorder, even up to one year 
after the child’s admission to the NICU (Hynan et al., 2015). 
There is no relationship between parity, multiple pregnancy, or 
unplanned pregnancy with the stress degree of these mothers 
(Palma, Von Wussow, Morales, Cifuentes, & Ambiado, 2017).

As for the influence of the clinical characteristics of 
neonates admitted to a NICU on maternal stress, although 
most studies agree that stress is not linked to the newborn’s 
condition (Shaw et al., 2006; Lasiuk, Comeau, & New-
burn-Cook, 2013; Woodward et al., 2014; Wormald et al., 
2015), a relationship of stress with gestational age, newborn 
cardiovascular diseases, and NICU hospitalization duration 
has been reported (Dudek-Shriber, 2004).

Since maternal stress has diverse negative long-term 
influences on the mother and her attachment to the newborn 
(Gorritza Pérez, Bárcenas Bellót, Gorritza Pérez, & Brito 
Herrera, 2013), the aim of this cross-sectional study was 
to assess the association of both mothers’ sociodemograph-
ic, clinical, psychological, and psychiatric factors and neo-
nates’ clinical aspects with the severity of stress perceived 
by the mothers of newborns while admitted to a university 
hospital NICU.

METHOD

Design study

Cross-sectional analytical study of mothers of neonates ad-
mitted to the NICU of the Clínica Universitaria Bolivariana, 
Medellín, Colombia (CUB), conducted until reaching a pre-
established sample size.

Description of the sample

Women aged 18 years or older with at least one child admit-
ted to the NICU were included consecutively. The women 
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were not under any psychological or psychiatric interven-
tion as part of the attention during the stay of their children 
in the NICU. They were assessed after the first 72 hours to 
one week from the admission. The limit of 72 hours was de-
termined to warrant cases with clinical relevance. Mothers 
who did not agree on participating or who, according to the 
researchers’ judgment, had cognitive or verbal communica-
tion difficulties hindering their participation were excluded.

The sample was calculated for a multivariate linear 
model with a maximum of six predictors for an R2 > .25. 
According to the curve of prediction for sample size, the 
minimum n should be 43 (Field, 2013). To exclude outliers, 
and in anticipation of contingencies, such as the withdrawal 
of consent, an n = 47 (10% extra sample) was defined.

Variables and instruments

A form was designed to record the mothers’ sociodemo-
graphic and clinical variables of interest.

Clinical characteristics of the neonates were also record-
ed. The neonates’ variables included birth weight, number of 
days in the NICU, preterm birth and other main diagnoses, 
presence of more than one admission diagnosis and death 
during NICU admission. We also included the Score for Neo-
natal Acute Physiology (SNAP II), which assesses clinical 
severity from least to most at a range of 0 to 165, according to 
physiological parameters during the first 12 admission hours 
(Richardson, Corcoran, Escobar, & Lee, 2001).

The mothers’ psychological characteristics were as-
sessed with these instruments:

Perceived Stress Questionnaire (PSQ): The PSQ quan-
tifies stress by assessing its cognitive and emotional as-
pects. It includes 30 items scored from 1 (almost never) to 
4 (usually), in a 20-80 range, where a higher score means 
more stress. The PSQ allows for the classification of both 
baseline and current perceived stress (the latter is the depen-
dent variable in this study) with very good concurrent valid-
ity and reliability. Baseline stress refers to the last year and 
current stress refers to the last days to weeks. The PSQ is to 
be fulfilled by the person being assessed. The free Spanish 
version was used (Levenstein et al., 1993).

Coping Strategies Questionnaire (CSQ)©: The CSQ 
has 42 items scored between 0 (never) and 4 (most of the 
time). It assesses seven basic styles grouped into two cop-
ing styles: problem-focused (problem solving, positive 
reappraisal, social support seeking) or emotion-focused 
(overt emotional expression, religion, avoidance, negative 
self-focus). The CSQ has excellent construct validity and 
reliability. The author granted us written consent to use the 
Spanish self-administered scale (Sandín & Chorot, 2003).

UCLA Loneliness Scale©: This scale has 20 items scored 
between 1 (never) and 4 (always) that add-up to grade the 
perception of loneliness from 20 to 80 (20-39 mild, 40-59 
moderate, ≥ 60 severe), with very good concurrent and 

discriminant validity. The author of this self-administered 
instrument granted written authorization to use its Spanish 
version (Russell, 1996).

Short version of the Eysenck Personality Question-
naire-Revised-Spanish (EPQ-RS)©: The EPQ-RS validly 
and reliably assesses the basic dimensions of personality 
(extraversion, emotionality/neuroticism, and tough-mind-
edness/psychoticism) and includes a scale of social de-
sirability. It contains 48 dichotomous self-administered 
questions allowing to assign a typical 1-99 score to each 
dimension. The original test is used in this study with per-
mission (Ortega, Ibáñez, & Moro, 1997).

The current psychiatric diagnoses of interest (depressive 
episode, dysthymia, generalized anxiety disorder, adjustment 
disorder, acute stress disorder, substance use disorder) were 
established following the Diagnostic and Statistical Manu-
al 5 (DSM-5) criteria (American Psychiatric Association, 
2013). To increase reliability, each individual criterion of 
each disorder’s criteria was dichotomized as present/absent.

Procedure

Pilot

With standardization purposes, before the sample collec-
tion, one of three consultation-liaison psychiatrists assessed 
10 mothers in the presence of the other two. The three of 
them completed the sociodemographic and clinical instru-
ments and the DSM-5 criteria. After each interview, they 
discussed and resolved discrepancies.

Sample collection

A social worker reviewed from Monday to Friday the list of 
admissions to the NICU, verified that the mothers were ≥ 18 
years-old and had at least one child admitted for more than 
72 hours, and scheduled a visit with one researcher.

Besides the three psychiatrists standardized in the pi-
lot, other five clinicians assessed the participants. In order 
to standardize them, these five were distributed among the 
first three psychiatrists for a similar exercise to that of the 
pilot with the first 15 mothers in the study (five mothers 
by team). The information included in the study for these 
15 participants was the one obtained by each of the three 
psychiatrists standardized in the pilot.

Having eight clinicians favored the availability of re-
searchers for scheduling interviews at different times at the 
participants’ convenience, thus avoiding the risk of losing 
cases.

During each interview, the clinicians collected the 
mothers’ sociodemographic and clinical information and 
assessed them with DSM-5 criteria. The mothers fulfilled 
the self-administered instruments after an explanation. To 
fulfill the CSQ baseline score the participants were asked 
to consider the last year, which includes the months of 
pregnancy, and the time since birth for the current stress 
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score. Neonates’ clinical data were obtained from the elec-
tronic charts.

When a psychiatric diagnosis or other mental health is-
sue were identified, the participant mother was derived for 
the corresponding clinical attention, which was not part of 
the current study.

Statistical analysis

Sample description and bivariate analyses

Discrete variables are reported in absolute frequency and 
percentage. The diagnosis of normality of continuous vari-
ables was performed with Shapiro-Wilks’s test; normal 
variables are reported with mean ± standard deviation (SD); 
the non-normal, with median and interquartile range (IQR).

The difference in the amount of baseline stress accord-
ing to the CSQ, with respect to current stress (i.e., the depen-
dent variable in this research), was determined with the t-test 
for related samples. The correlation of the study variables 
with current stress was analyzed with Pearson correlation 
test (normal continuous variables), Spearman correlation 
test (non-normal continuous variables), and point-biserial 
correlation test (dichotomous variables). Significance for 
these and for multivariate analysis was set at .05.

Multivariate analysis

Those variables significantly correlated with current stress 
were used for a linear model. To avoid distorting redundan-
cies and to obtain a parsimonious model, in the case of the 
various psychiatric disorders, the bivariate analyses were 
examined to define (if several were significantly correlated 
with the current stress) which diagnosis to use for the mod-
el. Before creating the model, outliers (cases with standard-
ized residual > 3) were excluded.

Since it was the most conservative, the backward meth-
od was chosen to define the predictor variables retained 
by the model. The assumptions of linear regression were 
verified: independence of residuals by Durbin-Watson sta-
tistic (DW ≈ 2); absence of multicollinearity according to 
the average in the variance inflation factor (VIF ≈ 1); ho-
moscedasticity according to the patterns of the scatterplot; 
and normality of residuals according to observation of the 
histogram and the Q-Q plot. A 1,000-sample bootstrap was 
planned for the coefficient statistics if either of the last two 
assumptions was not met. The model summary is reported 
(R2, F-statistic, and p-value), as well as the coefficients of 
its component variables with their statistics.

Ethical considerations

This research was approved by the Health Research Eth-
ics Committee of Universidad Pontificia Bolivariana, Me-
dellín, Colombia (UPB) and the participants signed a writ-
ten informed consent after resolving doubts with one of the 
researchers.

RESULTS

Three candidates were not included in the study because they 
did not consent. Table 1 shows sociodemographic, clinical, 
and psychological characteristics of the 47 study participants, 
as well as their mental disorders prevalence. The mothers’ 
average income in USD was relatively low; most of them had 
a stable relationship (for at least one year); and more than half 
had a high-risk pregnancy and cesarean delivery.

The average current CSQ score (stress after delivery), 
61.57 ± 14.482, was higher than the baseline score, 51.11 ± 
14.383, implying an increase of 10.47 points (t 5.861, df 46; 
p < .001). Almost one-half of the participants (23% or 49%) 
had a moderate or severe perception of loneliness. Although 
the score in the problem-focused and emotion-focused cop-
ing strategies was similar in absolute numbers, the score 
in the former was actually higher, as its scoring range was 

Table 1
Sociodemographic, clinical, psychological, and psychiatric 
characteristics of 47 mothers of neonates admitted to a neo-
natal intensive care unit
Sociodemographic and clinical characteristics
Age in years, mean ± SD 27.15 ± 6.491
Education in years, median (IQR) 	 13	 (11-14)
Household average income/month,* median (IQR) 	 385	 (283)
Number of previous children, median (IQR) 	 1	 (1-1)
Number of children admitted to NICU, median (IQR) 	 1	 (0)
Stable relationship (at least one year living to-
gether), n (%) 	 38	 (80.9)

Paid employment, n (%) 	 18	 (38.3)
High-risk pregnancy, n (%) 	 24	 (51.1)
Multiple pregnancy,** n (%) 	 4	 (8.5)
Cesarean delivery, n (%) 	 26	 (55.3)
Psychological characteristics and psychiatric diagnoses
Current PSQ score (range 30-120), mean ± SD 61.57 ± 14.482
Coping strategies according to the CSQ, mean ± SD

Problem-focused strategies (range 0-54) 44.11 ± 14.677
Emotion-focused stategies (range 0-96) 44.00 ± 13.299

Personality traits, EPQ-RS (range 1-99), median (IQR)
Typical score in Extraversion 	 47	 (16)
Typical score in Emotionality (neuroticism) 	 43	 (21)
Typical score in Tough-mindedness (psychot-
icism) 	 49	 (15)

Typical score in Social desirability 	 53	 (36)
Score in the UCLA Loneliness Scale (range 20-
80), mean ± SD 40.32 ± 11.147

Any psychiatric diagnosis assessed, n (%) 	 25	 (52.2)
Depressive episode 	 4	 (8.5)
Dysthymia 	 3	 (6.4)
Generalized anxiety disorder 	 6	 (12.8)
Adjustment disorder 	 20	 (42.6)
Acute stress disorder 	 6	 (12.8)
Substance use disorder*** 	 3	 (6.4)
At least two comorbid disorders 	 12	 (25.5)

Notes: SD: Standard Deviation; IQR: Interquartile Range; PSQ: Perceived 
Stress Questionnaire; CSQ: Coping Strategies Questionnaire; EPQ-RS: 
Short Version of the Eysenck Personality Questionnaire-Revised. * In USD. 
** Three of the four neonates admitted to NICU. *** It includes stimulants, 
depressants, cannabis, nicotine.
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narrower (Table 1). There was no predominance of any par-
ticular personality trait.

More than one-half of the sample had a psychiatric dis-
order and one-quarter had at least two. The most common 
was the adjustment disorder, in 20 participants (42.6%), 
which was mixed with anxiety and depressed mood 9/20 
(45.0%), with depressed mood 8/20 (40.0%), with mixed 
disturbance of emotions and conduct 2/20 (10.0%), and 
with anxiety 1/20 (5.0%). In 19/20 (95.0%) cases, the ad-
justment disorder was related to the health of the hospital-
ized children. Seven mothers (14.9%) had a depressive dis-
order (depressive episode or dysthymia).

Table 2 shows the neonates’ characteristics evidencing 
their clinical status severity. Most of them were born pre-
maturely and had more than one active diagnosis justifying 
their admission.

Bivariate analyses

Several psychological characteristics and psychiatric di-
agnoses correlated with the current stress level, while the 
mothers’ sociodemographic aspects or the mothers’ or ne-
onates’ clinical characteristics did not (Table 3). The per-
ception of loneliness displayed the highest direct correla-
tion (the greater the loneliness, the greater the stress). Four 
out of six mental disorders correlated in a direct way with 
stress. In fact, the “presence of any maternal psychiatric di-
agnosis,” which summarizes psychiatric morbidity, reached 
the second highest correlation among all significant vari-
ables and the highest correlation among psychiatric disor-
ders. Conversely, the use of more problem-focused coping 
strategies and less extraversion was associated with lower 
stress (inverse correlation).

Multivariate model

The five significant variables in the previous analysis were 
inputs to the multivariate model. The variable quantifying 
the presence of any psychiatric disorder was used because 

it synthesizes the disorders assessed in this sample, where 
comorbid psychiatric disorders were common, and because 
it had the highest bivariate correlation. The resulting model 
retained three of the initial variables and explains 73.5% of 
the stress variance (F 38.848; p < .001), with the level of 
loneliness perception as the most relevant aspect, followed 
by psychiatric morbidity. Problem-focused coping strate-
gies might be relevant (i.e., are retained in the model) as 
protective against stress (Table 4).

DISCUSSION AND CONCLUSION

We modeled the relationship of sociodemographic, clinical, 
psychological, and psychiatric characteristics with psycho-
logical stress in mothers of neonates admitted to the NICU 
of a high complexity university hospital in Colombia. Most 
of the participants were low income, high-risk pregnancies 
and deliveries were predominant, and psychiatric disorders 
were frequent.

Compared to the baseline, mothers of neonates admit-
ted to the NICU experienced a significant increase in stress. 
Although various psychological and psychiatric character-
istics were related to stress in the bivariate analyses, neither 
the sociodemographic and clinical aspects of the mothers 
nor the clinical characteristics of the neonates were related 
to stress in the multivariate model.

In the multivariate model, explaining more than 70% 
of the variance in stress, it is striking how stress worsened, 
firstly, by the perception of loneliness and, secondly, by any 
of the mental disorders assessed, while none of the person-
ality traits was retained. Problem-focused coping strategies 
are important because are retained in the model.

A high prevalence of at least one psychiatric diag-
nosis was observed, being adjustment disorder the most 
frequent, even above depressive episodes, that are more 
common in the post-partum period under normal condi-
tions (Shorey et al., 2018), and above other disorders with 
symptoms of anxiety. Likewise, a significant number of 
mothers had at least two comorbid disorders. As for per-
sonality traits, the median scores were close to the typical 
population score (Ortega et al., 1997). This pattern of psy-
chiatric disorders and personality traits is consistent with 
the type of sample: mothers from general population with 
children admitted to a NICU.

It is worth mentioning the relationship between the 
presence of any maternal psychiatric diagnosis and stress 
severity. In fact, previous studies have reported that sev-
eral psychiatric disorders, such as those related to stress/
adjustment (Shaw et al., 2006; Vanderbilt, Bushley, Young, 
& Frank, 2009; Lefkowitz, Baxt, & Evans, 2010; Jubinville, 
Newburn-Cook, Hegadoren, & Lacaze-Masmonteil, 2012), 
mood (Lefkowitz et al., 2010; Roque, Lasiuk, Radünz, 
& Hegadoren, 2017; Gönülal, Yalaz, Altun-Köroǧlu, & 

Table 2
Clinical characteristics of 50 neonates admitted to a neona-
tal intensive care unit*
Clinical characteristics
Birth weight in grams, mean ± SD 2,149.78 ± 1,009.86
Initial SNAP II (range 0-165), median (IQR) 	 5	 (0-27)
Number of days in the NICU, median (IQR) 	 16	 (10-36)
Main diagnosis of the neonate, n (%)

Preterm 	 30	 (60.0)
Depression or neonatal asphyxia 	 6	 (12.0)
Other with frequency of one or two cases 	 14	 (28)

Presence of, at least, a second diagnosis, n (%) 	 39	 (78)
Death during NICU admission, n (%) 	 4	 (8.5)
Notes: SD: Standard Deviation; SNAP II: Score for Neonatal Acute Physiol-
ogy; IQR: Interquartile Range; NICU: Neonatal Intensive Care Unit. * There 
were four twin deliveries, three of which were admitted to the NICU.
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Kültürsay, 2014; Segre, McCabe, Chuffo-Siewert, & O’Ha-
ra, 2014), and anxiety (Carter et al., 2007; Ionio, Masche-
roni, Colombo, Castoldi, & Lista, 2019; Roque et al., 2017) 
are common among mothers with children admitted to a 
NICU, thus increasing stress and decreasing quality of life.

The above-mentioned highlights the importance of 
timely diagnosing and treating mental disorders during 
pregnancy and postpartum, in order to reduce the negative 
consequences on the mother-child binomial. In this sense, 
the positive effects of involving mental health profession-
als in perinatal care teams should be emphasized (Austin, 
2003; Olhaberry et al., 2013).

Since the perception of loneliness is the most import-
ant factor for stress, providing psychosocial support to the 
mothers is key (see, beta value in Table 4). The efforts of the 
health and social services staff should be directed not only 

to the physical newborn recovery, but also to provide the 
mother with formal psychosocial assistance, guidance and 
appropriate information, and to identify partners, relatives, 
or friends who can support her. Offering opportune infor-
mation and encouraging family participation in childcare 
reduces stress (Heuer, 1993).

In an indirect way, previous studies have identified 
loneliness as a risk factor for stress in mothers of neonates 
admitted to a NICU, since it is common in samples with 
a predominance of single, separated, or widowed women 
with no social support network (Carter et al., 2007). In 
fact, an inverse relationship has been suggested between 
the perception of support and maternal stress, with positive 
perceptions being associated with lower stress levels (Mon-
tirosso, Provenzi, Calciolari, & Borgatti, 2012; Tandberg, 
Sandtrø, Vårdal, & Rønnestad, 2013).

Table 3
Bivariate analysis of the correlation between the current stress level according to the Per-
ceived Stress Questionnaire (PSQ) and the maternal and neonatal variables assessed*
Stress and sociodemographic and clinical characteristics of the mothers Coefficient p-value
Age in years + .137 .357
Education in years - .020 .894
Household average income/month, in USD - .050 .734
Number of previous children + .180 .227
Number of children admitted to NICU - .280 .057
Stable relationship - .053 .725
Paid employment + .107 .474
High-risk pregnancy - .038 .818
Multiple pregnancy - .080 .591
Cesarean delivery - .700 .640

Stress and psychological characteristics and psychiatric diagnoses
Problem-focused coping strategies, according to the CSQ - .379 .009
Emotion-focused coping strategies, according to the CSQ + .098 .512
Typical score in extraversion - .416 .004
Typical score in emotionality (neuroticism) + .589 < .001
Typical score in tough-mindedness (psychoticism) + .253 .086
Typical score in social desirability - .279 .057
Score in the UCLA Loneliness Scale + .687 < .001
Presence of any maternal psychiatric diagnosis + .591 < .001

Current depressive episode + .303 .308
Current dysthymia + .363 .012
Current generalized anxiety disorder + .316 .031
Current adjustment disorder + .425 .003
Current acute stress disorder + .190 .200
Current substance use disorder + .358 .013
At least two comorbid disorders + .371 .010

Stress and clinical characteristics of the neonates**
Birth weight in grams - .138 .354
Initial SNAP II score + .253 .086
Number of days admitted + .285 .053
The main cause of admission is preterm birth + .870 .536
The main cause of admission is depression or neonatal asphyxia - .289 .052
Presence of more than one diagnosis + .169 .257
Death during hospitalization + .345 .018
Notes: NICU: Neonatal Intensive Care Unit; CSQ: Coping Strategies Questionnaire; SNAP II: Score for Neonatal 
Acute Physiology.
* Pearson correlation for UCLA Scale, CSQ, and birth weight; Spearman correlation for other continuous variables; 
and point-biserial correlation for dichotomous variables. ** In the cases of twin birth, the worst value or the affirma-
tive answer to the dichotomous variable in at least one of the children is used.
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In contrast to these two risk variables, problem-focused 
coping strategies could be protective in this stressful situ-
ation. The healthcare staff should promote easy-to-adopt 
measures, such as the analysis of possible solutions to 
specific difficulties, decision-making, and implementation 
of action plans by the mothers, as well as structured prob-
lem-solving programs (Lasheras, Farré-Sender, Porta, & 
Mestre-Bach, 2020). While this finding is not significant, it 
is relevant within the explanatory model, hence the impor-
tance of conducting studies on the specific role, and on in-
terventions, over coping strategies in this population group.

Personality traits were not retained in the multivariate 
model. This can be explained by the fact that participants 
did not have particularly dysfunctional traits, since the sam-
ple belonged to the general, nonclinical population of moth-
ers. It is important mentioning that, for example, a high 
degree of neuroticism is a determining factor for stress in 
samples with a significant trait of this personality factor (de 
Jong, van Sonderen, & Emmelkamp, 1999). Studies on oth-
er models of personality have shown that harm avoidance, 
novelty seeking, and self-transcendence are also related to 
stress (Carter et al., 2007).

Unlike the perception of loneliness and the presence 
of psychiatric disorders, the mother’s baseline demographic 
and clinical variables did not explain the stress, suggest-
ing that current mental condition and psychosocial aspects 
specific to the situation (need for support and sense of lone-
liness) are the determinants of the current stress severity. 
Moreover, other studies report that family support and ap-
propriate staff guidance can prevent maternal stress (Varma, 
Nimbalkar, Patel, & Phatak, 2019).

The clinical characteristics of the neonates were not as-
sociated with maternal stress either. Literature is inconclusive 
in this regard. While several studies report that these charac-
teristics do not increase stress (Shaw et al., 2006; Lasiuk et 
al., 2013; Woodward et al., 2014; Wormald et al., 2015; Jee et 
al., 2012), it has been reported that gestational age or cardio-
vascular diseases yield to the perception that the newborn has 
an altered appearance and behavior and, therefore, increases 
stress (Dudek-Shriber, 2004), Future studies should delve 
into the relationship between specific clinical manifestations, 
the perception that they trigger and stress.

The main limitation of this study is its cross-sectional 
design. A study with a long-term follow-up could shed light 
on the effects of stress on the mother-child binomial. Clin-
ical trials assessing the impact of psychosocial interven-
tions focused on variables related to stress, over the stress 
perceived by mothers of newborns admitted to the NICU 
are also lacking. Besides supporting focused interventions, 
these trials would increase the clinical understanding of the 
causal model.

Considering that all the participants had their children 
admitted to the same NICU, it was not possible to assess 
whether different dynamics in other units influences the 
mothers’ stress. However, the various demographic, psy-
chosocial, and health aspects of mothers and children that 
could potentially explain stress were considered, enabling a 
parsimonious explanation of more than 70% of its variance.

In conclusion, mothers of neonates admitted to a NICU 
have a high prevalence of mental disorders, revealing the 
need for active case finding; the presence of mental disor-
ders and loneliness increase the severity of stress. Interven-
tions should include timely treatment of mental disorders, 
adoption of strategies for effective social-family support, 
and implementation of coping measures specific to the dif-
ficulties encountered by the mothers.
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