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I Abstract
Introduction. Parental Stressor Scale: Neonatal Intensive Care Unit (PSS:NICU) by M. Miles et al. has been developed in order
to assess the stress experienced by parents of infants being treated in Intensive Care Units. The measurement of parental
stress enables the evaluation of nursing care effectiveness, as well as facilitating the determination of the level of progress
made by parents in coping with the difficult situation they face.
Objectives. The aims of the research include: (1) validation of the Parental Stressor Scale: Neonatal Intensive Care Unit Polish
Version and (2) initial assessment of perceptions of parental stress in a group of 151 parents of infants treated in four NICUs
in Poland.
Materials and method. This quantitative cross-sectional study was performed among 151 parents (129 mothers and 22
fathers) of infants treated in four NICUs in central and eastern Poland. The respondents were asked to complete forms
following the Parental Stressor Scale: Neonatal Intensive Care Unit, the Impact Event Scale — Revised (IES-R),and their
demographics, which combined basic medical data along with socio-demographic data of both parents and children.
Results. The three sub-scales distinguished on the basis of factor analysis (Infant Appearance, Parental Role Alteration,
Sights and Sounds) explain in total 54.89% of variances. Cronbach’s alpha for the entire scale equals 0.92, while as follows
for the particular sub-scales: Infant Appearance — 0.92; Parental Role Alteration — 0.86, and Sights and Sounds - 0.78.
Conclusions. The Polish version of PSS:NICU is an accurate and reliable tool for the assessment of stress experienced by

parents whose infants require treatment in NICUs.
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INTRODUCTION

Pregnancy is a period when parents prepare themselves
for the birth of their baby, imagining what its appearance
and behaviour will be. During this time, a bond is created
between them and the unborn baby. The birth of the child
then provides a new dimension. The process of appreciating
a newborn is affected by features such as gender, body
size and shape, condition, appearance and behaviour. If a
discrepancy between parental expectations and the child’s
actual physical state exists, for instance, when ababyisborn
with congenital defects or pre-term, parents suffer acute stress
[1]. The treatment of a baby in the NICU places parents in a
number of difficult situations. These are associated with the
sounds and environment of the NICU, the frail appearance of
the newborn and the long-term physical separation. The high
level of stress following pre-term delivery can lead to severe
mental disorders, including acute stress disorder (ASD),
post-traumatic stress disorder (PTSD), depression, and other
complications [2-7]. For example, the frequency rate of post-
partum depression (PPD) in mothers of premature babies
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is 30-40%, while for the population of mothers of healthy
newborns delivered at term this is as low as 6-12%][8]. It
may be that the mothers” emotional state may influence the
integrity of their attachment to their neonates, which can
considerably impact the emotional, social and cognitive
development of the baby [9].

The scale of stress in parents whose infants were treated in
the Neonatal Intensive Care Units (PSS:NICU) was compiled
by M. Miles et al., in order to measure the stress experienced
by parents during their children’s NICU treatment. It consists
of the following three sub-scales: (1) Parental Role Alteration,
(2) Infant Appearance, (3) Sights and Sounds encountered
in NICUs. The PSS:NICU questionnaire, completed by the
parents, aims at evaluating how stressful they perceive each
of these situations on a scale of 1 - 5, with 1 being the least
stressful and 5 the most stressful. If a situation is not relevant
to arespondent, they may mark it as N/A (not applicable) [10].

The measurement of parental stress enables evaluation of
the effectiveness of nursing care, as well as assisting specialists
with monitoring parents’ progress in coping with the difficult
situations they have to face [11, 12]. PSS:NICU is applied all
over the world and has been translated into many different
languages, including English, Italian, Swedish, Korean,
Turkish and Arab [2, 13-17]. However, a standardised
tool that enables the assessment of the perceived stress of
parents of infants hospitalised in the NICU is not available in
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Poland. Thus, a culturally sensitive adaptation of PSS:NICU is
justified, along with assessment of the validity and reliability
of this Polish version.

OBJECTIVE

The aims of the research include: (1) validation of the Parental
Stressor Scale: Neonatal Intensive Care Unit in Polish and (2)
initial assessment of perceptions of parental stress in a group
of 151 parents of infants treated in four NICUs in Poland.

MATERIALS AND METHOD

Study sample. The quantitative cross-sectional study was
performed among 151 parents (129 mothers and 22 fathers)
of children treated in NICUs in central and eastern Poland.
The minimum study sample size was 130 and was estimated
by multiplying the number of questionnaire items (26) by
five [18] The inclusion criteria were as follows: a minimum
one-day hospital treatment of a biological child on the day
the survey was conducted, the supply of personal care to
the hospitalised child, provision of informed consent for
participating in the survey, and being literate in Polish.

Study settings. The data was collected from the parents
of children treated in four NICUs located in central and
eastern Poland. The research was carried out in two NICUs
of secondary care and two NICUs of tertiary care. The latter
provided advanced treatments, namely surgical treatment
including cardio-surgery, therapeutic hypothermia or nitric
oxide therapy.

Description of data collection tool. Having received
permission from the author of PSS:NICU, Professor Margaret
S. Miles, to compile a Polish version, a multi-stage adaptation
procedure was instituted. The Polish translation of PSS:NICU
was conducted in line with the approved rules of transcultural
adaptation [19]. The translation of the instrument into Polish
involved three independent translators, whose translations
were compared and assessed to compile a single draft
version. This draft was evaluated by ten parents acquainted
with the Polish version of the scale in order to introduce
refinements. Afterwards, an expert assessment was carried
out by an anaesthetist, a nurse specialist in anaesthesiology
and intensive care, a psychologist, a Polish philologist (MA)
and the parent of a child treated in hospital. The experts
evaluated every statement in terms of the following criteria:
intelligibility, comprehensibility and ambiguity. Having
made improvements, the tool was assessed again to meet
the aforementioned criteria. In order to ensure the highest
quality of the translation, this final version of the instrument
was compared with the original one in terms of semantic
equivalence by a translator who had not participated in the
process, as well as by experts in language adaptation. At the
next stage, the tool was back-translated, namely re-translated
into its original language by another translator who had not
taken part in the original translation. It was confirmed that
the obtained versions were equivalent.

Data collection tool. The two questionnaires were completed
by the respondents during the stay of infants in hospital. The

first questionnaire constituted the Polish version of PSS:NICU,
which is a self-report instrument of 26 items assessing the
severity of parental stress caused by a newborn’s hospital
treatment in an NICU. A high score on PSS:NICU proves
considerable stress intensity resulting from the child’s NICU
treatment. The second questionnaire on demographics was
created by the authors for the collection of basic medical and
socio-demographic data of both parents and their children.
The parents provided information about their gender, age,
education and place of residence. The questions regarding
the children referred to their birth weight, gestational age
and duration of hospital treatment.

Data collection methods. The questionnaires were handed to
the parents by specially trained doctors, nurses and nursing
students. The parents were provided with comprehensive
information about the survey and were asked to give consent
for their participation in the study. If they confirmed their
willingness to participate, they were requested to sign an
informed consent form and received the questionnaires in an
envelope. Having completed the questionnaires, the parents
returned them in a sealed envelope.

Ethical Approval. Following the Guidelines for Good
Clinical Practice, the Ethical Committee of the Medical
University in Lublin approved the study protocol on 27 March
2014 (KE-0254/78/2014).

Statistical analysis. The characteristics of validation were
compiled based on an analysis of percentage distribution of
the frequency of qualitative variables, as well as on values of
descriptive statistics — namely the mean, standard deviation,
minimum and maximum of the quantitative variables. The
construct validity of the scale was estimated by means of
exploratory factor analysis (EFA), where direct Oblimin
rotation was used, as well as by means of confirmatory factor
analysis (CFA). The reliability and internal consistency of
PSS:NICU were assessed by computing the discrimination
power of the items constituting the particular dimensions
of the verified research tool and Cronbach’s alpha. The
borderline level of type I error, equal to 0.05, was assumed
in the analyses conducted. Statistical calculations were
performed using the IBM SPSS AMOS 21 software.

RESULTS

The validation sample was recruited intentionally and
included 129 mothers (85.4%) and 22 fathers (14.6%) of
newborns treated in NICU. The vast majority of parents
were in middle adulthood (N=124; 82.1%). Most of the
respondents (N=89; 58.9%) had received higher education.
A total of 62.3% (N=94) of the participants came from urban
areas, while 35.1% (N=>53) lived in rural areas. Mothers and
fathers who were rearing two children constituted the highest
percentage (N=67; 44.4%), while those who were bringing
up one child constituted 41.1%. A total of 14.6% of those
surveyed (N=22) had three or four children. On average, the
women had been pregnant twice (M=2.10; SD=1.18; Min=1;
Max=7). More than half of the women (N=82; 54.3%) had
their last delivery by Caesarean section. The mean gestational
age of the infants was 36.5 weeks (M=36.47; SD=3.24) with
the shortest pregnancy being 26 weeks and the longest 42
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weeks (Min=26; Max=42). The average amount of points
for the infants was slightly above 8 Apgar Score (M=8.23;
SD=2.12). The scale points ranged from 0 - 10 (Min=0;
Max=10). The average neonatal birth weight was 2,844 grams
(M=2,844; SD=790), with the lowest being 970 g and the
highest 4,650 g. The average duration of hospital treatment up
to the completion of the questionnaire was 19 days (M=19.1;
SD=15.3). The shortest hospital stay in NICU lasted one day
and the longest ninety days. The infants were diagnosed with
cardiovascular diseases (N=39; 25.8%), respiratory diseases
(N=43; 28.5%) and congenital defects (N=19; 12.6%), while
two infants had undergone surgery (1.3%) (Tab. 1).

Table 1. Characteristics of the validation sample, N=151

Variables N %
Females 129 85.4
Gender
Males 22 14.6
Early adulthood 18-24 years old 17 1.3
Adult development Middle adulthood 25-39 years old 124 82.1
Late adulthood 40-59 years old 10 6.6
Primary 4 26
Secondary 55 36.4
Education
Higher 89 589
No data 3 2.0
Urban areas 94 62.3
Place of residence Rural areas 53 35.1
No data 4 2.6
One 62 411
Offspring Two 67 44.4
Three/four 22 14.6
Natural 67 444
Delivery
Caesarean section 82 543
Cardiovascular diseases 39 25.8
Respiratory diseases 43 285
Diagnosis
Congenital defects 19 12.6
Surgery 2 13

Exploratory factor analysis was conducted with the
application of the principal components method with
direct Oblimin rotation, in order to verify the construct
validity of the PSS:NICU. The use of rotation for correlated
variables was dictated by conceptual assumptions that
accept the concurrence of the analysed sources of stress
in the mothers and fathers of babies treated in NICUs. The
analyses performed led to the identification of three factors
that explain in total 54.89% of variances. A total of 13 out of
26 items make up factor 1 that explains 35.64% of variances.
Factor 2 comprises seven items and explains 11.34% of
variances. Factor 3 includes six items and explains 7.92%
of variances. Factor 1 refers to stress associated with Infant
Appearance. Factor 2 is characterised by stress linked to
Parental Role Alteration. Factor 3 allows the determination
of stress severity caused by Sights and Sounds encountered
in NICUs. The differentiated sub-scale of Parental Role
Alteration is consistent with the original tool composed of
seven items. Originally, the sub-scale Infant Appearance
consisted of fourteen items, but was subsequently shortened
into a 13-item one when item No. 8 was included in Sights

and Sounds. Table 2 shows the particular values of factor
loadings for the 26 items obtained in the last step of the factor
analysis and included in the different sub-scales.

Table 2. Factor loadings for PSS: NICU, N=151 - exploratory factor analysis

ltemn Factor 1: Factor 2: Factor 3:
Infant Appearance  Parental Role Alteration Sights and Sounds

15 0.87

16 0.81

12 0.80

17 0.78

19 0.76

13 0.71

18 0.66

10 0.64

9 0.64

14 0.60

6 0.52

1 0.49

7 0.42

22 0.86

21 0.81

20 0.77

23 0.76

25 0.68

26 0.59

24 0.51

5 0.87
4 0.70
2 0.67
1 0.52
3 0.47
8 0.44

Confirmatory factor analysis (CFA) was also conducted in
order to verify factor validity of the Polish version of PSS:
NICU. The analyses were carried out on a raw data matrix
using Maximum Likelihood Estimation (MLE).

The constructed model of the adapted scale is depicted
in graphic form in Figure 1, whereas Table 3 includes
standardized values of factor loadings, correlation coefficients
among the distinguished factors and multiple correlation
coefficients R2. Analysis of the model fit to data indicated that
the model reflected the character of relationships between the
variables considered. The correction for model complexity
CMIN/DF amounted to 1.10 which did not exceed Hoelter’s
critical N of 2 and equalled 236 for a 95% confidence level,
and 292 for a 99% confidence level; thus, it confirmed the
model fit. The Root Mean Squared Error of Approximation
(RMSEA) was classified in the range of 0.00 — 0.08 and
showed acceptable confidence for the model constructed. The
Goodness of Fit Index (GFI) and the Adjusted Goodness of
Fit Index (AGFI) equalled 0.97 and 0.94, respectively, while
the Comparative Fit Index (CFI) attained a value of 0.99,
indicating an appropriate model reflection of the character
of relationships occurring in the population. The level of
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Table 3. Loading factors, values of R? coefficients and correlations for
PSS:NICU, N=151, confirmatory factor analysis

Table 4. Discrimination power of items included in PSS:NICU dimensions,
N=151

Factor 1: Factor 2: Factor 3:
Item Infant Appearance Pirﬁ::iizzle Sights and Sounds
SRW R? SRW R? SRW R?
15 0.77 0.59
16 0.74 0.55
12 0.80 0.63
17 0.78 0.61
19 0.69 0.47
13 0.73 0.53
18 0.71 0.51
10 0.61 0.38
9 0.63 0.39
14 0.69 0.47
6 0.62 0.38
1 0.51 0.26
7 0.37 0.14
22 0.85 0.73
21 0.76 0.58
20 0.66 0.43
23 0.77 0.60
25 0.62 0.39
26 0.50 0.25
24 0.52 0.27
5 0.48 0.24
4 0.50 0.25
2 0.88 0.77
1 0.84 0.70
3 0.70 0.48
8 0.34 0-11

Correlations Parental Role Alteration Sights and Sounds

Infant Appearance 0.48" 0.65"
Sights and Sounds 032"

SRW - Standarized regression weighs; R? - Squared Multiple Correlations; * - p < 0.001

significance for the model fit PCLOSE was not statistically
significant (0.67) and also confirmed the fitness of the model.

The analyses conducted indicated that standardized path
coeflicients ranged from 0.80 - 0.37 for the Infant Appearance
sub-scale, they remained within the range of 0.085 - 0.50 for
the Parental Role Alteration sub-scale, and were within the
range of 0.88 — 0.34 for the Sights and Sounds sub-scale. This
constitutes an acceptable result. Each of the path coefficients
considered was statistically significant, p<0.001.

The percentage of the variance explained for particular
factor loadings exceeded a value of 0.5 for those items whose
loads were above 0.7. In turn, for the remainder, the value
remained in the range of 0.48 - 0.11, which can be recognized
as an acceptable result. On this basis, it can be stated that
the model constructed is acceptable and confirms the three-
factor structure of the scale that was distinguished by means
of the exploratory factor analysis.

The reliability of PSS:NICU was estimated on the basis
of information about the discrimination power of items

Scale Item Discrimination Cronbach alpha
PSS: NICU power of item after removal of item
15 0.76 0.91
16 0.74 0.91
12 0.73 0.91
17 0.74 0.91
19 0.66 0.91
13 0.68 0.91
:’;?)Zgrance 18 0.64 0.91
10 0.63 0.91
9 0.62 0.91
14 0.61 0.92
6 0.66 0.91
11 0.52 0.92
7 0.49 0.92
22 0.78 0.82
21 0.71 0.83
20 0.60 0.85
e
25 0.65 0.84
26 0.49 0.86
24 0.51 0.86
5 0.55 0.73
4 0.49 0.76
Sights and 2 072 071
Sounds 1 0.65 072
3 0.55 0.75
8 0.35 0.82

included in the different scales. The analyses revealed
high discrimination powers of all the items included in
the particular sub-scales. Therefore, it was determined that
each item would remain in the identified dimensions. The
discrimination power of items in each sub-scale is presented
on table 4.

For the whole scale, Cronbach’s alpha was 0.92, for the
Infant Appearance sub-scale - 0.92, for the Parental Role
Alteration sub-scale — 0.86 and for the Sights and Sounds
sub-scale - 0.78.

The next stage of the research was directed toward
the assessment of parental stress levels in relation to the
particular dimensions of PSS:NICU. For parents, Parental
Role Alteration was the most stressful (M=3.46; SD=1.29),
followed by Sights and Sounds (M=2.55; SD=1.02) and Infant
Appearance (M=2.33; SD=1.02). The average score obtained
by parents from the entire scale was 2.68 with a standard
deviation of 1.03.

DISCUSSION

Internal consistency. The internal consistency of the Polish
adaptation of PSS:NICU was high. For the entire scale,
Cronbach’s alpha was 0.92, for the Infant Appearance sub-
scale - 0.92, for the Parental Role Alteration sub-scale - 0.86,
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and for the Sights and Sounds sub-scale — 0.78. The values
of Cronbach’s alpha allow for the application of the tool in
empirical research and individual diagnosis. The results
obtained are slightly higher than those obtained by Iranian
researchers (0.77,0.77 and 0.86 for each sub-scale respectively:
Sights and Sounds, Infant Appearance, and Parental Role
Alteration) [13], by American researchers (Sights and
Sounds - 0.738, Infant Appearance - 0.861, Parental Role
Alteration - 0.847) [2] and by Swedish researchers (Sights
and Sounds - 0.644-0.811, Infant Appearance - 0.665-0.745,
Parental Role Alteration — 0.811-0.838) [17]. Similar results
of Cronbach’s alpha were obtained in the Persian version
of PSS:NICU (in mothers: Sights and Sounds=0.88, Infant
Appearance=0.91, Parental Role Alteration=0.87; in fathers:
Sights and Sounds=0.85, Infant Appearance=0.95, Parental
Role Alteration=0.95) [15]. For the entire scale, Cronbach’s
alpha received in different adaptations ranged from 0.89 in
the Italian version [20], to 0.94 in the original American [10]
and British [16] versions, and 0.95 in the Korean versions [14].

Factor analysis. The results of the factor analysis of the
three versions of PSS:NICU (North American [10], British
[16] and Italian [20]) were found in the literature. Similar
to the Polish version, the aforementioned versions indicate
the three-factor structure of the scale. The three factors
of the British version (Infant Appearance, Parental Role
Alteration, Sights and Sounds) explain 66% of variances
[16]. The three-factor structure of the Italian adaptation
explains 52% of variances [20]. The Polish version of the
three-factor PSS:NICU explains a percentage of variances
similar to the above.

An alternative way of interpreting PSS:NICU has been
provided by Miles et al. The factor analysis presented in
their work revealed the possibility of reducing the number of
sub-scales from three to two. Thus, the sub-scale Sights and
Sounds (5 items) should be included in the sub-scale Infant
Appearance, while the sub-scale Parental Role Alteration
(7 items) remains unchanged [21].

Stress perceived by parents of infants treated in NICUs.
Previous research on PSS:NICU has shown that the prime
source of stress in mothers of infants treated in NICUs is the
loss of the parental role, as well as their infant’s behaviour
and appearance, while the perception of the environment
in which the infant is found seems to affect stress levels
the least [2, 22, 23]. The presented study demonstrates that
the significance of particular stressors can differ slightly in
Poland where the average intensity of stress in PSS:NICU was
2.68. This is a substantially lower score than that of Korean
researchers, both in mothers and fathers, who scored 3.43
and 3.23, respectively [14]. The presented score is also lower
than that obtained by Lau et al. in three similar populations
(3.6-3.7) [24]. Higher results were obtained by Busse et al.
and Turan et al. who received 3.01, 3.14 and 2.96, respectively
(2, 12, 25, 26].

The results obtained in the current study are close to those
obtained in the validation research of the original tool, as
average stress in PSS:NICU was 2.94 [10]. Similarly, Franck
et al. obtained 2.95 [16]. Other researchers obtained results
close to those in the current study: Ahn et al. in a group of
fathers after educational intervention (2.90) [14], Franck et al.
ina group of American parents (2.64) [27], and Alkozei et al.
in a group of American mothers (2.99) [28]. Considerably

lower results were found in Sweden (1.62), which can be
justified by the fact that the vast majority of respondents
constituted parents of children treated in secondary care
NICUs [17].

In Poland, the most important stressor was Parental Role
Alteration (3.46), followed by Sights and Sounds (2.68), and
finally, the least significant stressor was Infant Appearance
(2.33). To some extent, the results are consistent with the
American ones [2, 10, 28]. Lau et al. [24] and Montirosso
etal. [20] also obtained similar results in spite of researching
three different ethnic groups (African-American, Caucasian,
Hispanic).

All research cited is characterised by similar results in the
majority of sub-scales, in fact, the differences are minor. The
loss of the parental role proved to be the most significant for
the participants. There exists, however, a difference regarding
the least important factor, which has been shown to be infant
appearance, while the presented study indicates the sights
and sounds of NICUs. Polish parents are expected to find
the appearance and environment of NICUs with the sounds
of medical equipment more stressful than the appearance of
their infants. This cannot be explained by the fact that infants
in Polish NICUs look better, but rather that the environment
of the ward is less pleasant or friendly. In the opinions of
the authors of the current study, too little attention is paid
to silence in Polish NICUs to alleviate the bleakness of the
hospital environment for parents. The wards lack sufficient
space and infants are treated in big multi-patient wards, as
opposed to private ones that guarantee more comfort for
both infants and their parents.

The relationship between stress and an increase in PTSD
symptoms was not emphasised in this study. What was
highlighted was a connection between stress linked to sights
and sounds in NICUs and PTSD symptoms in intrusion and
avoidance groups with overall deterioration of PTSD, which
seems to be a logical consequence and remains relevant to
reports in the literature [29-31].

Limitations of the study include the non-randomised
selection of the respondents and the fact that the research
material (including clinical information) was obtained only
by means of self-report tools.

In the view of the authors, it is essential to identify the
factors prefiguring an increase in the intensity of stress, as
perceived by parents of infants treated in NICUs, in order
to propose effective interventions aimed at the improvement
of their mental health.

CONCLUSIONS

The Polish version of PSS:NICU is an accurate and reliable
tool for the assessment of stress experienced by parents whose
infants require treatment in NICUs. Scale PSS:NICU in the
Polish adaptation should be disseminated to all neonatal
units.
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