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ABSTRACT:

Objective: To translate the Neonatal Unit Parental Stress scale into Portuguese and culturally and
linguistically adapt it for Portugal, and to evaluate the psychometric qualities of the Neonatal Unit
Parental Stress Assessment Scale - Modified Version (EASPUN-MV).

Method: This was a quantitative methodological study to validate the Neonatal Unit Parental Stress
Assessment Scale. Parents were selected by non-probabilistic sampling (n = 406 parents). Descriptive
statistics, standardized Cronbach's alpha, and confirmatory factor analysis were used to calculate the
sensitivity, validity, and reliability of the Neonatology Unit Parental Stress Assessment Scale (indexes of
the model's goodness of fit x2/df, CFI, TLI, RMSEA, P(RMSEA).

Results: The empirical indexes of the EASPUN-MV’s factorial model showed acceptable goodness of
fit (x2/df=3.3; CF1=0.8; GFI=0.8; TLI=0.8 and P(RMSEA)=0.07).

Conclusion: The Neonatology Unit Parental Stress Assessment Scale - Modified Version is a
psychometrically sensitive, valid and reliable instrument that can systematically assess parental stress
and facilitate the decision-making of nurses, the follow-up care of parents, and their referral to other
healthcare professionals.

Keywords: Validation Study; Psychological Distress; Infant, Newborn; Neonatology; Parents; Nursing
Care.

RESUMO:

Objetivo: Fazer a traducgdo, adaptagao cultural e linguistica e a avaliagdo das qualidades psicométricas
da Escala de Avaliagao do Stress Parental na Unidade de Neonatologia-versao modificada.
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Método: Estudo metodolégico com abordagem quantitativa, para validagdo da Escala de Avaliagdo do
Stress Parental na Unidade de Neonatologia. Os pais foram selecionados por amostragem n&o
aleatéria (n=406 pais). Na estimacao da sensibilidade, validade e fiabilidade da Escala de Avaliagdo do
Stress Parental na Neonatologia recorreu-se a estatistica descritiva, alfa de Cronbach estandardizado e
analise fatorial confirmatéria (indices de qualidade do ajustamento do modelo x2/df, CFl, TLI, RMSEA,
P(RMSEA).

Resultados: Os indices empiricos da qualidade do ajustamento do modelo fatorial da EASPUN-VM,
apresentam uma qualidade aceitavel (x2/df=3,3; CFI=0,8; GFI=0,8; TLI=0,8 e PRMSEA=0,07).
Conclusao: A Escala de Avaliagdo do Stress Parental na Unidade de Neonatologia-versdo modificada
€ um instrumento psicometricamente sensivel, valido e fiavel que permitira a avaliagdo sistematizada
do stress parental, aquando do internamento dos filhos nas unidades de Neonatologia, facilita a tomada
de decisdao dos enfermeiros no acompanhamento dos pais e no encaminhamento para outros
profissionais de saude.

Palavras-chave: Estudo de validagcdo; Stress emocional; Recém-Nascido; Neonatologia; Pais;
Cuidados de Enfermagem.

RESUMEN:

Objetivo: Realizar la traduccion, adaptacion cultural y linglistica y la valoracién de las cualidades
psicométricas de la Escala de Evaluacion de Estrés Parental en la Unidad de Neonatologia - versién
modificada.

Método: Estudio metodoldgico con enfoque cuantitativo, para validar la Escala de Evaluacion de Estrés
Parental en la Unidad de Neonatologia. Los padres fueron seleccionados por muestreo no aleatorio (n
= 406 padres). En la estimacién de la sensibilidad, validez y confiabilidad de la Escala de Evaluacién de
Estrés Parental en Neonatologia se utiliz6 estadistica descriptiva, alfa de Cronbach estandarizado y
analisis factorial confirmatorio (indices de calidad del ajuste del modelo x2 / df, CFl, TLI, RMSEA, P
(RMSEA).

Resultados: Los indices empiricos de la calidad del ajuste del modelo factorial EASPUN-VM,
presentan una calidad aceptable (x2 / gl = 3.3; CFl = 0.8; GFI = 0.8; TLI = 0.8 y PRMSEA = 0,07).
Conclusién: La Escala de Evaluacion de Estrés Parental en la Unidad de Neonatologia - versioén
modificada es un instrumento psicométricamente sensible, valido y confiable que permitira la
evaluacion sistematica del estrés parental, cuando los nifios ingresan en las unidades de Neonatologia,
facilita la toma de decisiones de enfermeras en el seguimiento de los padres y derivaciéon a otros
profesionales de la salud.

Palabras clave: Estudio de Validacion; Distrés Psicolégico; Recién Nacido; Neonatologia; Padres;
Atencién de Enfermeria.

INTRODUCTION

Parenting is one of the main roles in adult life and it begins during pregnancy, when
mothers and fathers construct images, develop expectations, idealize their babies, and
project the future. It is an expected transition in the family life cycle that no book can
teach, only experience, and it represents a source of predictable stress, which
stimulates adaptation to the parental role and to the new family system. However, a
premature or pathological birth and newborn admission into the neonatal intensive
care unit (NICU) is, in most cases, an unexpected event that represents a source of
stress for parents('-4).

The experience of having a child admitted to the NICU exposes parents to different
stressors: intrapersonal, interpersonal and extrapersonal. These can be caused by the
aggressive environment of this unit>6) and the fragility of the infants, who require
complex care suitable to their condition. But other stressors could be parents'
perception of their inability to care for their child”®) and to protect them from pain and
from procedures®19); difficulty in transitioning into parenthood due to the change in
their parental role; and uncertainty regarding the infant’s illness, hospital stay, and
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prognosis. Parents suffer negative psychological effects, experience an interruption in
the development of the bonding and attachment process, and feel like they are failing
in their parental role. The experience of parents in the NICU can prevent them from
becoming emotionally attached to their child; thus, NICU admissions are recognized
as potentially traumatic for parents('").

Parental stress levels are associated with hospitalization the severity of the infant’s
disease, especially in the first days, and some responses displayed by parents include
anxiety, helplessness, fear, guilt, shame, depression, sadness and disappointment,
feeling loss of control over what is happening to them, and uncertainty about their
ability to cope with daily parental tasks('>'3). Families experience moments of
uncertainty regarding the future of their newborns, and their own future, and have to
face new demands and adaptations, given that NICU admission affects various
spheres of life, such as the personal, financial, occupational and social dimensions('4).

The need to understand how parents respond to stress in the NICU has led to the
construction of models that conceptualize parental stress. These models recognize the
presence of determinants that influence how parents experience the demands of
parenthood. Some of these determinants may be multifactorial in origin, such as the
personal characteristics of parents and their prenatal and perinatal experiences and
the severity of the newborn's illness. Other factors may include perceived uncertainty,
concerns related to prognosis, loss of the parental role, and personal resources
available to the parents, such as family and financial support(15.16),

To better understand stressors in the NICU, the scientific literature has developed two
scales exclusively for this context, the Parental Stress Scale: Neonatal Intensive Care
Unit (PSS: NICU)217.18) and the Neonatal Unit Parental Stress (NUPS) scale(1®20). The
use of parental stress assessment scales in NICUs has shown that sources of stress
include how infants look and behave, treatments to which they are submitted, how
easily parents development attachment to their newborns, parental role alterations, the
sights and sounds of the NICU, and relationships with health professionals('>192), The
Neonatal Unit Parental Stress (NUPS) scale was created after the statistical validation
of the PSS:NICU for the population of the United Kingdom and its subsequent cultural
adaptation. Some authors reviewed various items and suggested the construction of a
new dimension related to the birth experience, practical strains and pressures, and the
transition into the parental role, and then proposed the design of the new scale.
According to its authors, the new scale presented good internal reliability and construct
validity. When used with mothers and fathers within the first two weeks of their NICU
experience, it discriminated between different domains of stress, and identified a
relationship between perceived family support and social/practical stress. Parents are
the first regulators of their children and they play a decisive role in their children's
development and future®22). Given this reality, it is important that health professionals,
especially nurses, adopt a collaborative care philosophy that is non-traumatic and
family-centered, and that they develop anticipatory care that promotes transition into
the parental role.

The use of an instrument to assess parental stress in the NICU allows for consistency
of nursing care and implementation of infant- and family-centered care, promotes
parenting, and increases the visibility of the nursing staff.
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OBJECTIVE

The objective of this study was to carry out the translation, cultural and linguistic
adaptation, and psychometric evaluation of the Neonatal Unit Parental Stress (NUPS)
scale into Portuguese and for the Portuguese population, ensuring the validity and
reliability of its construction.

METHOD

This was a quantitative methodological study to validate the Neonatal Unit Parental
Stress Assessment Scale — Modified Version (EASPUN-MV). The process of
translating the NUPS scale into Portuguese and adapting it to the cultural context of
Portugal was authorized by the original creator of the scale, Tilly Reid, and was
supported by the revised recommendations of the Cross-Cultural Adaptation of Health-
Related Quality of Life Measures®®). The translation of the original English version into
Portuguese was carried out by two translators: A (professional translator, Portuguese,
bilingual, with knowledge in the area of study); and B (Portuguese, bilingual, with
knowledge about the study and in the area of health and psychometrics), resulting in
two versions of the scale. After analyzing the two versions and their backtranslations,
differences were analyzed, and any necessary adjustments were made before
submitting the instrument to an expert panel. The final assessment resulted in the
Neonatal Unit Parental Stress Assessment Scale — Modified Version (EASPUN-MV).

The study was conducted in seven NICUs in the public and private sector in the
greater Porto area and in Lisbon and Vale do Tejo. Data collection took place between
July 2019 and May 2020. The study was approved by the Administration Councils and
Ethics and Data Protection Committees of the institutions involved, all the parents who
participated in the study signed free and informed consent forms.

Instrument

The original NUPS scale, developed in the UK by Tilly Reid et al., consists of 65 items
on which parents rate their experience with NICU stressors on a scale from 1 to 5,
where 1 is ‘not at all stressful’ and 5 is “extremely stressful’, and zero (0) means that
the parents have not had that experience. The items are distributed into 4 dimensions:
the Physical Environment and Sounds (AFS) with 9 items; Infant Look, Behavior and
Treatment (ACBT), with 15 items, Parent’s Relationship with Infant and Parental Role
(RBPP), with 23 items; and Family and Social Relationship (RFS), with 18 items.
Parents completed the scale within the first 96 hours of the infant's admission to
assess levels of parental stress. The EASPUN-MV was given to parents 48 to 72
hours after birth and they were asked to return it the following day. The instrument was
given to the parents, preferably by the infant's reference nurse, who had been
informed about the purpose of the study and application of the scale during the data
collection period. A sociodemographic questionnaire was also administered (age, sex,
level of education, prior experience in the NICU, type of birth, and data related to the
newborn such as gestation at birth and weight).
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Participants

The study used a non-probability, accidental, casual or convenience sample(?*), where
all parents of newborns admitted to NICU during the data collection period were
considered eligible. Only in cases with terminally ill infants, where social services were
involved, with severe maternal illness, or where neither parent spoke nor understood
Portuguese were the participants excluded.

A total of 406 (n=406) parents of newborns admitted to NICU participated in the study,
with the goal of reaching a minimum of 5 observations per item to guarantee variability
to estimate model parameters(?>27). Of the parents who participated in the study, 66%
(65.8) were female and 34% were male (34.2). The minimum age was 18 years old
and the maximum, 51 years old, with an average of 32 (32.45), and a standard
deviation of 5 years (5.24). Most parents had a basic education (55.7%), most with 12
years of schooling (37.7%), followed by 9 years (15.5%), 6 years (1.5%), and 4 years
(1%). Of those with higher education (44.3%), 33% had an undergraduate degree and
11.3% had a master's degree. For most parents, that was their first experience with
the NICU (93%), while only 7% had already gone through that experience. Only 21%
of mothers had had natural vaginal deliveries, while the other 79% had obstructed
births (of these 63% resulted in caesarean sections, 2% in the use of forceps, and 2%
in the use of vacuum extraction). The infants were hospitalized for a minimum of 1 day
and a maximum of 26 days (mean of 6 days and standard deviation of 4 days). The
mean weight of the newborns was 2,366 g with a standard deviation of 940 g
(min=520 g and max=4,290 g) and mean gestation was 35 weeks (min=24 weeks and
max=42 weeks, and standard deviation was 4 weeks).

Procedures

The Neonatology Unit Parental Stress Assessment Scale - Modified Version
(EASPUN-MV) was administered in seven public and private NICUs between July
2019 and May 2020. To quantitatively evaluate the content validity of the items, a
panel of 10 experts (nurses and physician experts in neonatology) was used,
according to the Lawshe model (1975). This model consists of item-by-item
assessment, using a three-point scale on which the experts evaluated whether the
item was "unnecessary to assess parental stress" (1); "useful, but not necessary to
assess parental stress" (2); or ""essential to assess parental stress" (3). Only 8 items
were considered non-essential, which greatly surpassed the 50% level of agreement
among the experts necessary for the scale to present content validity(?®). The content
validity ratio (CVR) was created to be interpreted as if it refers to one correlation (with
values between -1 and 1). If all the experts on a panel report the items as essential,
the CVR will be 1 (adjusted to 0.99); if at least half of the experts classify them as
essential, the result is negative; if the number of items classified as essential does not
reach 100%, but surpass 50%, as was the case in this study, the CVR falls between 0-
0.99%, which is adequate for studies of this nature.

The psychometric qualities of the scale were assessed using SPSS Statistics® and
AMOSP® (Software SPSS® Statistics v.26) (SPSS, an IBM Company, New York, NY).
The sensitivity of the EASPUN-MV items was evaluated using asymmetry (g1) and
kurtosis (g2) coefficients, with reference values |g1|< 3 and |g2|< 7, respectively, and
critical ratios <2(527.29) The reliability of the four dimensions of the scale was
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calculated based on the mean correlations between the items of the scale, weighted
by the variances, considering acceptable reliability if a = 0.70%). Construct reliability
was evaluated using composite reliability, while construct validity was calculated using
factorial validity, convergent validity, and mean extracted variance (MEV). The results
for composite reliability (CR) =2 0.70 and mean extracted variance (MEV) = 0.50
indicate that the scale used valid and reliable constructs(?”).

Factors with an MEV greater than the square of the correlation among the factors were
considered to have discriminant validity?’*9). To analyze the factor validity of the
model, confirmatory factor analysis was used, together with several empirical indexes
to assess the model’'s goodness of fit, such as the Chi-square fit test (x2/df), the
comparative fit index (CFl), the goodness of fit index (GFl), the Tucker-Lewis index
(TLI), and the root mean square error of approximation (RMSEA<0.05).

RESULTS

The psychometric qualities of the EASPUN-MV were evaluated by estimating the
sensitivity, validity and reliability of the items of the scale’s four dimensions using a
sample of parents whose newborns had been admitted to NICUs. The dimensions
were: Physical Environment and Sounds (AFS); Infant Look, Behavior and Treatment
(ACBT) Parent’s Relationship with Infant and Parental Role (RBPP); and Family and
Social Relationship (RFS). The analysis of the standardized estimates of the original
scale (Neonatal Unit Parental Stress Scale - NUPS) with 65 items showed that some
items had factor loadings below the reference value (=0.5), which was reflected in the
empirical indexes of the model fit, with adequate values between 0.60 and 0.70. The
factorial model was adjusted, removing the items whose factor loadings were lower
than the reference value (6 items from the AFS dimension; 3 items from the ACBT
dimension; 11 items from the RBPP dimension; and 5 items from the RFS dimension).
Thus, the modified scale had 40 items - the Neonatal Unit Parental Stress Assessment
Scale-Modified Version (EASPUN-MV). The sensitivity of the EASPUN-MV items was
assessed using asymmetry (g1) and kurtosis (g2) coefficients, whose results were
lower than all the reference values, in all of the items, and the critical ratios were lower
than 2 (527.29) Factor validity was evaluated via confirmatory factor analysis (CFA).
This method is used when the researcher has previous information about the factorial
structure that needs to be confirmed. The method allows evaluating the goodness of fit
of a theoretical measurement model to the correlation structure observed between
manifest variables(").

The four dimensions of the EASPUN-MV presented moderate correlation, as shown in
Table 1.
Table 1: Pearson’s correlation coefficient between the four dimensions of the

EASPUN-MV
1-AFS  2-ACBT 3-RBPP  4-RFS
1-AFS 1
2-ACBT 0,52 1
3-RBPP 0,46 0,65 1
4-RFS 0,35 0,47 0,66 1

Not: Correlation is significant at the 0,01 level (2-tailed)
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The reliability of all of the items and their dimensions was estimated based on the
measurement of internal consistency, with Cronbach's a greater than the reference
value, and for all of the items (0=0.94) and the 4 dimensions of the EASPUN-MV (AFS
with 3 items, a=0.86; ACBT with 12 items, a=0.88; RBPP with 12 items, a=0.87, and
FRS with 13 items, a=0.90). The factor loadings of the standardized estimates of the
40 items, obtained through confirmatory factor analysis, were higher than the
reference value (3 =0.50) (Table 2 and Figure 1).

Table 2: Standardized factor loadings (B) of EASPUN-MV items (40 items),
obtained through confirmatory factor analysis and Cronbach's Alpha (a), for the
four dimensions (n=406)

Dimension 1 Dimension 2 Dimension3 Dimension 4

AFS ACBT RB-PP RFS
(3 itens 1-3) (12 itens 4- (12 itens 16- (13 itens 28-
15) 27) 40)
0a=0,86 0=0,88 a=0,87 a=0,90

1 (B=0,73) 4 (B=0,57) 16 (B=0,56) 28 (3=0,58)

2 (3=0,91) 5 (B=0,65) 17 (8=0,59) 29 (3=0,62)

3 (B=0,83) 6 (8=0,56) 18 (=0,55) 30 ($=0,60)

7 (3=0,66) 19 (3=0,60) 31 ($=0,78)

8 (B=0,58) 20 (B=0,61) 32 (3=0,80)

9 (B=0,59) 21 ($=0,62) 33 (B=0,75)

10 (B=0,64) 22 (B=0,72) 34 (3=0,72)

11 (B=0,69) 23 (B=0,67) 35 (3=0,68)

12 (B=0,66) 24 (3=0,68) 36 (3=0,64)

13 (B=0,60) 25 ($=0,67) 37 ($=0,49)

14 (B=0,64) 26 ($=0,50) 38 (B=0,57)

15 (B=0,64) 27 (8=0,49) 39 (B=0,48)

40 (p=0,51)

Figure 1 presents the factor analysis for EASPUN-MV with the factor loadings and
goodness of fit indexes that support the four dimensions of the modified scale. The
empirical indexes of the goodness of fit of the EASPUN-MV's factorial model improved
when compared to the original scale with acceptable values (Chi-squared goodness of
fit test x2/df=3.3; comparative fit Index, CFI=0.8; goodness of fit index, GFI=0.8;
Tucker-Lewis index, TLI=0.8, and root mean square error of approximation,
RMSEA=0.07.
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Figure1: Confirmatory factor analysis of the EASPUN-MV with 40 items, adjusted
to the validation sample (n = 406).
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Composite reliability (CR) is an indicator of the internal consistency of the construct in
the four dimensions (FCAFS= 0.925; FCACBT=0.924 and FCRBPP=0.917
FCRBPP=0.917), while convergent validity is estimated using the mean extracted
variance (MEV) of the factor. The items strongly saturated this factor (VMEAFS=0.79;
VMEACBT=0.48; VMERBPP=0.47 and VMERFS=0.53), because the results were
close to or greater than the reference values.

DISCUSSION

The EASPUN-MV factorial model (65 items and four dimensions), adjusted to a
sample of n=406, presented adequate goodness of fit values, with x2 / df=3.2;
CF1=0.6; GFI=0.6; TLI=0.8 and RMSEA=0.07, which led to the refinement of the initial
model. The factorial model was adjusted, removing the items whose factor loadings
were lower than the reference values, and the modified version of the scale (EASPUN-
MV) then had 40 items distributed in four dimensions (AFS with 3 items, ACBT with 12
items, RBPP with 12 items, and RFS with 13 items).
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The empirical indexes of the EASPUN-MV's factorial model goodness of fit improved
compared to the original scale, presenting acceptable values (Chi-square goodness of
fit test x2/df=3.3; CFI=0.8; GFI=0.8; TLI=0.6 and P(RMSEA)=0.07). The items of
EASPUN-MV showed good sensitivity, both globally and in each dimension (a>0.80),
and good factor loadings. Only items 27 and 39 presented values close to the
reference value (f=0.50) (0.49 and 0.48, respectively), while the others yielded values
greater than the reference value®52%). The four dimensions presented moderate
positive correlation. Composite reliability estimates the internal consistency of the
items that reflect the construct, indicating to what extent the items express the latent
factor. Values higher than 0.70 indicate good reliability, which was the case with the
EASPUN-MV. The convergent validity of the four dimensions using MEV yielded
results greater than the reference values and was considered adequate(®®). The results
indicate that the EASPUN-MV presents adequate factorial validity, sensitivity and
reliability with a sample of parents of newborns admitted to Portuguese NICUs.
Therefore, it can be considered a quality instrument to assess parental stress in
NICUs.

CONCLUSION

The Neonatal Unit Parental Stress Assessment Scale — Modified Version is a
psychometrically sensitive, valid, and reliable instrument that can be used to
systematically evaluate parental stress in the NICU. The present study considered the
four dimensions of the scale: Physical Environment and Sounds (AFS); Infant Look,
Behavior, and Treatment (ACBT); Parent’s Relationship with Infant and Parental Role
(RBPP), and Family and Social Relationship (RFS). This information can facilitate
decision-making among nurses, providing parents follow-up care, and referring them
to other healthcare professionals.
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