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Abstract

parental stress in the NICU.

tionnaire for the data collection.

to parents was one of the most stressful issues (8.1%).

Background More attention is paid to the survival and treatment of the sick infant in the neonatal intensive care
unit (NICU) and parental stress is not considered. The purpose of this study was to determine samples of the level of

Method This study is a descriptive-analytical study in which Parental Stress and General Health were used in an ana-
lytical national survey in Iran. The research sample consists of 2456 parents of infants admitted to NICU. The sampling
method was multi-stage random. We used 11- item parental stress questionnaire and 28-item general health ques-

Result Baloch ethnicity with an average of 11.52 had the highest level of stress. The mean stress score of mothers
was higher than fathers. The mean score of all dimensions of physical symptoms, anxiety, social functioning, depres-
sion, and total mental health score in mothers was higher than fathers. There was a statistically significant difference in
the length of hospitalization in terms of different levels of parental stress scores (p < 0.002). Lack of decisive response

Conclusion Our result shows mothers'stress was higher than fathers. So that health policymakers should pay
attention to stress risk factors to provide appropriate interventions according stress risk factors Future studies should
design appropriate interventions to reduce parental stress, especially in high-risk mothers.

Keywords Parents, Stress, Neonatal Intensive Care Unit, Health Care System

Introduction

The environment of the neonatal intensive care unit
(NICU) is full of stressful stimuli due to complex tech-
nology and numerous treatment procedures [1]. When
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an infant is admitted to the NICU, the process of parental
attachment is disrupted due to the special conditions of
this unit. Also, the parents are worried about the infant’s
health and are concerned about the situation of the
whole family [2]. To reduce parental stress, educational
programs, parent empowerment interventions, and
behavioral and psychological strategies and interventions
are of particular importance [3]. The use of appropriate
interventions and strategies increases parental self-effi-
cacy and promotes physical and emotional communi-
cation between parent and child [4]. One of the ways to
support the parents and reduce their stress is family-cen-
tered care; nurses have a key role in providing it success-
fully [5]. Parental support promotes proper parent—child
interaction and improves the attachment process [6].
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Approximately 15 million premature infants are born
worldwide each year [7]. Prematurity rates are esti-
mated at 5.6 to 39.4% in Iran [8]. Parents of a hospital-
ized infant may spend weeks or months in the NICU
[9]. Parents suffer from various psychological reactions
following the infant’s hospitalization in the NICU [10,
11]. Hospitalized infant mothers feel very tired; una-
ble to care for the infant due to critical conditions and
complex equipment connected to the infant [12]. These
long-term consequences change family functioning and
the mental health of parents [13, 14].

Parental stress is a major problem worldwide due
to the admission of a infant in the NICU [15]. Paren-
tal stress begins when the infant is admitted to NICU,
although some parents experience depression and post-
traumatic stress up to 1 year after NICU discharge [16].
More attention is paid to the survival and treatment
of the sick infant in the NICU and parental stress is
not considered [17]. The results of studies on paren-
tal stress vary in the NICU [18-20]. The results of a
study showed that fathers experience more stress [18].
Researchers showed that mothers experience more
stress in the NICU due to changing parental roles [19,
20]. The results of another study showed that moth-
ers and fathers experience the same stress in the NICU
[21].Previous studies stated that in order to provide
appropriate interventions to improve the health of par-
ents, it is necessary to determine the risk factors related
to parental stress [22, 23]. Several studies stated that
due to differences in NICU, the factors related to paren-
tal stress are different, so the health care team should
focus more attention on recognizing these factors [14,
24]. The above studies showed various contradictions in
the field of parental stress. In most of them, the dimen-
sions of stress were examined and the present study is
the first study that uses a questionnaire to determine
the level of parental stress on a large neonatal intensive
care unit. Therefore, the specific purposes of this study
were to answer following questions:

What is the level of parental stress?

What is the level mental health of parents?

Are the levels of stress and mental health different
between fathers and mothers?

Methods

This study is a descriptive-analytical study in which the
Parental Stress and General Health were used in an ana-
lytical survey that aimed to determine the mental health
status of parents in the NICU in the form of a national
study.
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Samples
The research sample consists of 2500 parents of infants
admitted to the NICU who were selected from the
research community in several stages.

The standard deviation was 1.6 and a =0.05 (95% confi-
dence interval and z=1.96) was considered.

L _Zpl-p) _ (1/96)% x 0/7 x 0/3

= 2500
d? (0/05)2

Two thousand seven hundred questionnaires were dis-
tributed and 2456 questionnaires were received.

The sampling method was multi-stage random (more
than one method). First, the whole country was divided
into 10 health zones of the Ministry of Health. In the
next stage, the stratified sampling was used. Our stra-
tum was in the health zone. The number of hospital beds
was considered as the sampling weight, the statistics of
which were extracted from the Health Department of the
Ministry of Health and Medical Education. The number
of samples in each hospital was selected in proportion
to the number of NICU beds. After that, in each hospi-
tal, sampling was done by census manner of parents of
infants admitted to the NICU who met the inclusion cri-
teria, with informed consent. The sampling period lasted
8 months. Inclusion criteria included parents with infants
hospitalized in the NICU, 24 h after hospitalization of the
infant, and willingness to participate in the study. Exclu-
sion criteria were unwillingness to continue participating
in the study.

Data collection
First, research approval and a code of ethics were
obtained. Before starting the executive stages of the
research, a one-day briefing session was held to become
familiar with the plan and to understand how to com-
plete the questionnaires and informed consent form with
the neonatal health experts in one room of the Ministry
of Health and Medical Education. In cooperation with
the Ministry of Health, questionnaires and informed con-
sent forms were provided to neonatal health experts.
Questionnaires were distributed throughout the coun-
try. Parents with inclusion criteria were identified by
a trained expert in each hospital. The objectives of the
study were stated for the parents. If the parents met the
inclusion criteria, they were asked to complete and sign
the informed consent form to participate in the study.
After obtaining written consent, the Parental Stress
Questionnaire, the General Health Questionnaire, were
completed by an expert through interviews with parents
and by interviewing mothers after 24 h of infants’ hospi-
talization in the NICU.
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Two thousand seven hundred questionnaires were dis-
tributed and 2456 questionnaires were received. Missing
data was<5% percent. The sampling method was multi-
stage random (more than one method). First, the whole
country was divided into 10 health zones of the Ministry
of Health. In the next stage, the Stratified sampling was
used. Our stratums were in the health zone. The number
of hospital beds was considered as the sampling weight;
statistics were extracted from the Health Department
of the Ministry of Health and Medical Education. The
number of samples in each hospital was selected in pro-
portion to the number of NICU beds. After that, in each
hospital, sampling was done by census manner of parents
of infants admitted to the NICU who met the inclusion
criteria, with informed consent. The sampling period
lasted 8 months. Inclusion criteria included parents with
infants hospitalized in the NICU, 24 h after hospitaliza-
tion of the infant, willingness to participate in the study.
Exclusion criteria included unwillingness to continue
participating in the study (Fig. 1).

Parental stress questionnaire

The Parenting Stress Questionnaire had 49 questions or
items that were organized into two parts: the first part
was related to demographic information of parent and
child contexts with 15 questions, and the second part was
26 items related to parental stress questionnaire which
included three factors. The first was the measurement
of parental stress with 11 items, and the range of factors
that aggravated parental stress was the second factor of
stress with 13 items, and the factors that relieve parental
stress was the third factor with two items. Those with a
score of 16.1% had no problem, with grades ranging from
16.2 to 33.1 mild stresses, scores between 33.2 and 50.1
moderate stress, and scores above 50.2 severe stresses.

Validity and reliability of the Parental Stress Question-
naire were conducted by Heidari in 2015 in Iran, with a
validity of 78% and reliability of 0.90 [25].

B-28-item general health questionnaire (GHQ): The
Goldberg scale is known as the general health or mental
health scale and has been used in many studies to deter-
mine the level of mental health [26, 27]. Out of 28 items
of the questionnaire, items 1 to 7 are related to the scale
of physical symptoms. Items 8 to 14 examine the symp-
toms of anxiety and sleep disorders, and items 15 to 21
are related to the assessment of social functioning symp-
toms, and finally, items 22 to 28 assess the symptoms of
depression. GHQ questionnaire are scored on the Likert
scale from zero to three and a lower score shows a better
mental condition. Through the sum of items, the scores
for the subscales are 0-21 and the scores of the total scale
are 0—84. The validity of the general health questionnaire
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the infant

Returning 2456 questionnaires from
all over the country

Fig. 1 Steps of study

was reported to be 87% and its reliability was reported to
be 0.89 [28].

Data analysis

To determine the parental mental status and to inves-
tigate the relationship between the effective factors,
the data were analyzed with descriptive and analytical
statistics using SPSS 25. In this way, first, the normal-
ity of the variables was determined using the Kolmogo-
rov—Smirnov scientific test. Then parametric tests were
used, such as one-way analysis of variance, independent
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t-test, and chi-square, and Spearman’s correlation coef-
ficient test. Independent t-test was used to assess stress
level in fathers and mothers. Chi-square test was used to
determine the difference between parents’ stress accord-
ing classification of stress score. One way test was used to
determine the difference in the length of hospital stay in
terms of different levels of parental stress scores. Spear-
man’s correlation was used to determine the relationship
between the length of hospitalization and parental stress
in NICU.

Result

Participants

44.9% of the samples were fathers and 55.1% of the sam-
ples were mothers. The majority of parents had a diploma
(38.3%). Most of the women (44.3%) were homemakers.
A large proportion parents lived in area 10 (17.2%). The
majority of parents (89%) had no history of infertility.
Regarding the type of pregnancy (wanted or unwanted),
the majority of infants admitted to the intensive care unit
were wanted (82.2%). More than half of parents (62%)
were Persian. The majority of parents (67.8%) lived in
the city. Just over half of infants (55.7%) were boys. The
infant’s previous hospitalization history in the NICU
was 68.8%. The highest cause of hospitalization was
due to prematurity with 49.1%. The majority of infants
(60.5%) were the first child in the family. The average
age of parents was 31.59 years with a standard devia-
tion of 6.6 years. The mean age of hospitalized neonates
was 35.7 days with a standard deviation of 180.9 days.
The mean weight of hospitalized neonates was 2372.1 g
with a standard deviation of 895.9 g. The mean height of
hospitalized neonates was 45.7 cm with a standard devia-
tion of 6.3 cm. The mean duration of maternal infertility
before pregnancy was 6.001 years with a standard devia-
tion of 4.16 years. The mean hospital stay of hospital-
ized neonates was 11.5 days with a standard deviation of
13.1 days. The demographic factor of ethnicity is one of
the factors affecting the level of stress. Baloch ethnicity
with a mean score of 11.52 had the highest level of stress.

Stress level and mental health in parents
The mean score of mothers in the factor of stress was
higher. Independent t-test showed a statistically signifi-
cant difference between parents in the amount of stress
for the level of ten percent, respectively (Tablel).
According to Table 2, the Chi-square test showed a sta-
tistically significant difference between father, mother,
and the amount of stress. The level of stress in mothers
was significantly higher than in fathers (p <0.001).
Table 3 showed that the mean score of all dimen-
sions of physical symptoms, anxiety, social functioning,
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Table 1 Stress level in fathers and mothers with infants
admitted to the NICU
Variable Stress level
Parents Mean (SD)
Father 4297 12.98
Mother 48.08 13.19
Independent t-test -9.606
Pvalue *p<.001

Table 2 Classification of stress score based on the parental type
of parents with infants admitted to the NICU

Stress level  0-16.1 16.2-33.1 33.2-50.1 <50.2 Total
Variable

Father 17 275 447 351 1090
Mother 19 197 487 663 1366
Total 36 472 934 1014 2456
Chi square 80.717

P value *p<.001

depression, and total mental health score in mothers was
higher than fathers.

The results revealed that the variables of parents’ age,
infertility time, child age, height, and weight had no sta-
tistically significant relationship with stress. The results
demonstrated no statistically significant relationship
between different levels of education and stress levels.
The results also revealed there was no statistically sig-
nificant relationship between parents’ jobs and stress
levels. No significant difference between parents’ place
of residence (urban and rural) and their stress scores was
observed. There is no significant relationship between
the stress score of parents and the sex of their infants.
Besides, no significant relationship between parents’
stress scores and their child’s hospitalization history was
seen. There is no significant difference between the cause
of the infant’s hospitalization and their parents’ stress
scores. There was no significant difference in parental
stress according to the variable of childbirth rank.

Table 4 showed that there was a statistically signifi-
cant difference in the length of hospital stay in terms of
different levels of parental stress scores. It can be said
that with increased hospitalization time, the amount of
parental stress increased. Spearman’s correlation was
used to determine the relationship between the length of
hospitalization and parental stress in NICU. There was
a strong and positive correlation between the length of
hospitalization and stress, which was statistically signifi-
cant (Table 5).
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Table 3 Comparison of mean scores of physical symptoms, anxiety, social functioning, depression and total mental health score in

fathers and mothers

physical anxiety social depression Mental health
Variable Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Father 12.73 341 13.65 4.21 15.62 3.81 9.74 3.74 51.35 1043
Mother 14.40 3.96 15.47 522 15.30 371 10.38 4.39 55.56 12.59
Independent t-test -11.414 -9.723 2.060 -3.950 -8.351
P value *p<.001 *p<.001 *p=.040 *p<.001 *p<.001

Table 4 Classification of stress scores based on the length of
hospitalization of the infant in the NICU

Variable length of hospitalization

Stress level N Mean (SD)

0-16.1 27 41.8 91.8

16.2-33.1 394 17.10 21.12
33.2-50.1 768 91.10 5312
50.1< 847 7812 11.14
ANOVA 04.5

P value *p=.002

Table 5 Relationship between the length of hospitalization and
parental stress in NICU

Variables r Critical value Level of significance

S

Parental stress 0.123" *p<.001 0.01

Length of hospitalization

" Correlation is significant at the 0.01 level (2-tailed)

Table 6 showed that the percentage score of each ques-
tion showed item 10: In this situation, I pray to God for
help" 12.8 percent and item 11: "In this situation, I expect
the medical staff to give me a definite answer about the
baby’s health."” 8.1%, was the highest percentage.

Discussion

Our study is the first national study with a large num-
ber of samples to determine parental stress. We found
that mothers had more stress than fathers. The results of
our study were not confirmed by the study of Noergaard
et al. [18]. On the other hand one study in India showed
parents had the same stress when the infant was hospi-
talized in the NICU [21]. But other quantitative studies
confirmed our results [19, 20]. As stated in various stud-
ies [14, 24], these differences are due to differences in
care conditions. What is important is that according to
the results of this study, mothers of hospitalized infant
in NICU in Iran need screening services and appropri-
ate mental support actions. Therefore, psychological

counseling of parents, especially mothers, should be a
priority for health policymakers. A researcher stated, to
reduce parents’ stress and improve their health, appropri-
ate interventions are recommended, such as empowering
parents in the NICU [29]. A researcher stated that moth-
ers experience a lot of stress in the NICU and to provide
holistic care, both infants and parents should be consid-
ered [17].

As the previous study recommended, in order to
reduce stress, it is very important to know the factors
related to stress [22, 23, 30]. According to the results of a
study, nurses should identify sources of stress in parents
so that they can guide and support them properly [31].
Our results showed that the factors affecting parental
stress include location, parental ethnicity, and length of
hospitalization. The length of hospitalization of the infant
was one of the factors related to stress. In our study, the
stress of the parents increased with the length of hospi-
talization, and other studies also confirmed this find-
ing [21]. Meanwhile, another study stated the mother’s
low education level and VLBW infants as factors related
to increased stress [14]. Since parental stress is a global
issue in NICU [15], we suggest that health policymak-
ers should pay attention to ethnic differences to provide
appropriate interventions. In addition, parents of infants
with longer hospitalization should be considered high-
risk parents. The results of another study showed that it
is essential that caregivers recognize high-risk mothers
and help them recover as soon as possible by starting
interventions [32]. Based on our results, the longer the
hospital stay, the more stressed the parents become. It is
recommended that these parents be considered as high-
risk parents, and proper ward design and the existence
of appropriate conditions in ward design can enhance
parental involvement. The results of a study showed that
maternal stress has negative results in breastfeeding and
considering the benefits of breastfeeding, it is necessary
to evaluate the stress and plan appropriate interventions
[33].

The results of our study showed that the major-
ity of parents experienced moderate to severe stress
and mental health scores. Lack of decisive response to
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parents was one of the most stressful issues. Several
study showed a high level of parental stress [7, 21, 34].
Meanwhile, another study reported a lower level of stress
due to the presence of supportive factors such as family
[14]. One researcher stated that NICU culture needs to
change towards parental psychological support [35]. The
results of another study showed that parents felt anxious
because of invasive interventions and complex inten-
sive care technology, which harms parents’ quality of
life [36]. According to the results of a systematic review,
since the premature baby births have increased and the
NICU is the extra-uterine place for newborns, paying
attention to the proper design of this unit can promote
the health of the infants and parents and prevent adverse
consequences [37]. We suggest that, to reduce stress and
improve the mental health of parents, neonatal health
planners should take appropriate interventions to screen
high-risk parents and then psychological counseling be
recommended by a professional nurse. The researcher
said that policymakers should pay more attention to
parents’ social support such as providing accommoda-
tion, easy access to the hospital, and assistance with their
transportation services. Improving such policies pro-
motes maternal and infant health [38]. One study showed
that support programs are necessary to prevent psycho-
logical trauma in mothers with hospitalized infants and
also to develop an appropriate program to identify the
factors affecting stress [39].

Conclusion

This study shows that parents with infants admitted
to the NICU experience moderate to severe stress. In
addition, mothers’ stress was higher than fathers’ It also
shows that ethnicity, place of residence, and length of
hospitalization of the infant are among the factors affect-
ing parental stress. Also, based on our results, the Paren-
tal Stress Questionnaire can be used as a stress screening
tool in the neonatal intensive care unit. So that the care
team can make appropriate interventions for the parents
based on the screening results. The results of our study
can be used to develop future studies such as the design
of intervention to reduce parental stress according paren-
tal stress screening especially for high-risk mothers. Also,
the health policy maker should pay attention to stress
risk factors in NICU.

What is already known on this topic

More attention is paid to the survival and treatment
of the sick infant in the neonatal intensive care unit
and parental stress is not considered.

The results of studies on parental stress vary in the
neonatal intensive care unit
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What this study adds

Parents experience moderate to severe stress in the
NICU. Mothers’ stress was higher than fathers then
mothers are at higher risk for mental health disor-
ders.

Health policymakers should pay attention to
parental stress and stress risk factors to provide
appropriate and immediate interventions in the
NICU.

Ethnicity, place of residence, and length of hospital-
ization of the infant are among the factors affecting
parental stress

Abbreviation
NICU Neonatal intensive care unit
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