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Abstract

Aims: Investigating post-traumatic growth (PTG) in mothers with the experience of
having a preterm newborn hospitalized in the NICU requires a valid tool. This study
aims to determine the validity and reliability of the Farsi version of the post-traumatic
growth inventory (PTGI) in mothers with the experience of having their newborns
hospitalized in the NICU.

Design: This study was methodological research.

Methods: In this study, 250 mothers who had newborns with a history of NICU
hospitalization during the last 3 to 12 months and had visited paediatric clinics of the
selected hospitals in Tehran with the aim of having their children's condition examined
were selected through convenience sampling. The data were collected using a
demographic information questionnaire and PTGI. The face validity, the construct
validity (confirmatory factor analysis), and the internal consistency reliability of the
inventory were measured using SPSS V22 and LISREL V8.8.

Results: According to appropriate values for factor analysis fit indices (FI=0.94,
RMSEA=0.07, IFI=0.94, NFI=0.93, RFI=0.91, NNFI=0.93, SRMR=0.07), 21 items
and 5 factors were confirmed for this inventory. Furthermore, Cronbach's alpha
coefficient of this inventory was measured as a=0.94.

Conclusion: According to favourable psychometric properties, the Farsi version of
PTGI is a suitable tool for studying PTG in mothers with the experience of having
preterm newborns in the NICU. Using PTGI can help nurses in planning family-
centered care interventions to reduce the impact of the mental trauma caused by the
preterm newborn's hospitalization in parents.

Patient or Public Contribution: Mothers who had newborns with a history of NICU

hospitalization during the last 3-12 months.
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1 | INTRODUCTION

Preterm birth and the subsequent NICU hospitalization is a stressful
and worrying experiences for parents and create a situational cri-
sis (Aftyka, Rozalska-Walaszek, et al., 2017), while confronting the
mother with traumas of separation and numerous challenges caused
by the disease outcome, the treatment procedure, and care (Dhanoa
& Singh, 2021).

Under these circumstances, mothers experience high levels of
stress and statistically significant feelings of hopelessness, and this
process overshadows the emotional and physical development of
the baby and the mother-infant interaction. However, there is evi-
dence that the process of coping with these challenges may lead to
positive changes in parents. Much evidence has focused on a phe-
nomenon called Post Traumatic Growth (PTG) in recent years (Aftyka
et al., 2020; Aftyka, Rybojad, et al., 2017; Wilson & Cook, 2018).

PTG refers to positive psychological changes that are the result
of coping with great challenges and difficult life events (Tedeschi &
Calhoun, 1996). In other words, positive PTG reflects the caregiv-
er's mental ability to perform protective and regulatory functions
in traumatic situations (Aftyka, Rybojad, et al., 2017). In this regard,
Boztepe et al. (2015) believe that mothers who have experienced
the hospitalization of their newborns in the NICU achieve some de-
gree of PTG (Boztepe et al., 2015). Instead of engaging in threats,
horrific memories, or negative emotions caused by newborns' hos-
pitalization, these mothers focus on providing care for the newborn
(Aftyka, Rybojad, et al., 2017) and keeping their spirits high, main-
taining their resilience, and have a good performance in regard with
the newborn and its needs, despite experiencing a different form of
motherhood (Wilson & Cook, 2018).

According to the cognitive theory of Boztepe et al. (2015), new
thoughts in those who experience a stressful incident can be the
source of a positive change in them. Therefore, measuring PTG and
its dimensions can help nurses as professional experts who have a
close relationship with mothers use positive thoughts as a strategy
for mothers to cope with stressful situations while inducing these
thoughts in them, and also help them overcome the problems caused
by the stressful incident to create an opportunity for growth out of
the negative effects of this situation (Boztepe et al., 2015). Despite
the importance of this issue, few studies are done in this field and
most research focuses on a population of patients with terminal ill-
nesses, such as cancer, and their families (Heidarzadeh et al., 2017;
Morris et al., 2013). Therefore, investigating PTG in mothers who
have experienced the hospitalization of their newborns in the NICU
and, consequently, the need to measure this concept is an undeni-
able necessity.

Certain tools have been introduced to measure PTG (Tedeschi
& Calhoun, 1996; Walsh et al., 2018). In 1996, Tedeschi & Calhoun

developed a 21-item tool under the title Post Traumatic Growth
Inventory (PTGI) to measure PTG in adults, which examines mental
development in a variety of dimensions, even during the most chal-
lenging events of life (Tedeschi & Calhoun, 1996). So far, this tool
has been translated into different cultures and in different languages
(Aydin & Kabukguoglu, 2020; Pajén et al., 2020; Shirinabadi Farahani
et al., 2021; Silva et al., 2018). Its validation has also been done in
different countries and it has been introduced as a valid and reli-
able tool for many population groups (Garcia & Wlodarczyk, 2016;
Silva et al., 2018). The Farsi version of this tool has been validated by
Heidarzadeh et al. (2017) in Iran, among adult patients with cancer
(Heidarzadeh et al., 2017).

This study is done with the aim of determining the reliability and
the validity of PTGI in the mothers with the experience of having a
newborn hospitalized in the NICU and measuring their PTG, given
the fact that PTG depends on the social and cultural background of
the population under research (Heidarzadeh et al., 2018) and con-
sidering the positive and constructive impact of PTG on mothers'
performance, helping them play their role in providing care for the
newborn, and the need for a suitable tool to assess this concept and
to determine the effectiveness of interventions designed and imple-

mented for improving PTG in mothers.

2 | METHODS

This methodological study was conducted from November 2018 to
August 2019 in the teaching hospitals affiliated to Shahid Beheshti
University of Medical Sciences in Tehran, Iran.

The research samples consisted of the mothers whose newborns
had been hospitalized in the NICUs of the hospitals affiliated to
Shahid Beheshti University of Medical Sciences 3-12months prior
to the study. Furthermore, the samples had no history of psychi-
atric diseases and had experienced no other stressful event other
than the aforementioned incident during the determined period. The
samples were selected through convenience sampling during visita-
tions and their presence in clinics. To this end, after the visitation,
the mothers were provided with the questionnaires in the waiting
room. Filling out each questionnaire took approximately 15-30min.

Data collection in this research was done using two question-
naires. First, the demographic and clinical information questionnaire
including items regarding age, the level of education, the mother's
marital status, birth order, the adequacy of family income, the level
of support provided by relatives, the number of children in the fam-
ily and the items about the time passed after the newborn's hospi-
talization and the demographic and clinical status of the newborn
including gestational age, the type of the disease at the time of birth
and the newborn's current health status. The second tool, PTGI,
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consisted of 21 items. This tool was translated into Farsi and vali-
dated among people with cancer by Heidarzadeh et al. (2017) which
determines five areas of psychological growth after a stressful in-
cident including identifying new opportunities, communication with
others, becoming stronger, appreciation of life and spiritual changes
(Heidarzadeh et al., 2017). This tool is scored on a 6-point Likert
scale: O (generally none), 1 (to a very low extent), 2 (to a low extent),
3 (to a moderate extent), 4 (to a high extent) and 5 (to a very high
extent). The higher the score, the higher the PTG and vice versa. In
the present study, in order to evaluate the psychometric properties
of the tool in the mothers with newborns hospitalized in the NICU,
the face validity, the construct validity and the internal consistency
were measured. For the measurement of face validity and cognitive
evaluation, during face-to-face interviews, 10 mothers meeting the
inclusion criteria were asked to express their opinions on the ease
of use and the understandability of sentences and phrases or any
possible ambiguity in the meanings of words (Keeley et al., 2013). To
determine the construct validity and confirm PTGI dimensions, con-
firmatory factor analysis (CFA) was performed, according to which
a sample size of 200 subjects was recommended based on the fac-
tors (Kline, 2015). Accordingly, and taking into account the sample
drop-out, a total of 250 mothers were included in the study. CFA is
a technique used to examine the fit between the hypothetical model
and the data obtained from research samples. To evaluate the fit of

the model, the maximum likelihood algorithm was used. There are

Variables

Number of children in the family One

Two

Three

More than three
Birth order First

Center

End
Level of education Primary
Secondary
University
Housewife
OFFICIAL

Free

Employment status

Adequacy of family income Low
Medium
Very
Level of support provided by relatives Low
Medium
Very
Severe illness

Mild iliness

Newborn's current health status

Only immature

Mild illness and immaturity

Severe illness and prematurity

numerous fit indices to test the appropriateness of the model and it
is recommended to use several of them (Kline, 2013). To determine
the internal consistency reliability, Cronbach's alpha coefficient was
calculated using the data of all the participants.

The present study is approved by the ethics code IR.SBMU.
PHARMACY.REC.1397.021. Before distributing the questionnaires,
the researcher obtained informed consent from mothers, gave them
full explanation regarding the questionnaire and assured them of the
confidentiality of the data.

After being filled out, the questionnaires were collected and
analysed using SPSS V22 and LISREL V8.8. The goodness of fit in-
dices were used to confirm the dimensions, including chi-square,
comparative fit index (CFI) and incremental fit index (IFI). Cronbach's
alpha was also calculated to determine the internal consistency. The
ordinal and categorical data and absolute and relative frequencies
were calculated for the descriptive analysis of quantitative variables,
mean and standard deviation.

3 | RESULTS

The data were analysed using 250 questionnaires filled out by the
mothers with experience of having NICU hospitalized newborns. The
mean age of the mothers was 30.24 years; the mean gestational age
at birth, 33.02 weeks; the mean birth weight of newborns, 1876.77 g;

TABLE 1 Demographic and clinical

N (% e ..
%) characteristics of study participants.

122 (49/4)
103 (41/7)
20 (8/1)

2(0/8)
125 (50/2)
1(0/4)
123 (49/4)
8(3/2)
112 (40/9)
129 (51/8)
175 (70/6)
54(21/8)
19 (7/7)
89 (35/6)
154 (61/6)
7(2/8)
53 (21/4)
146 (58/9)
49 (19/8)
25 (10)
43(17/3)
161 (64/7)
17 (6/8)
3(1/2)
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TABLE 2 Confirmatory factor analysis fit indices in 5-factor model (with 21 items).

Model Ve df 22/df CFI

5 factors (with 21~ 921.52 185 498 0.94
items)

Acceptable - - 1-5 <0.9
values

and the current age of the child, 76.7 months. Other demographic
and clinical features can be seen in Table 1.

The results of the cognitive evaluation of the questionnaire
through interviews with mothers showed that none of the expres-
sions needed any corrections. In order to investigate the factor
structure of PTGl in the mothers with the experience of having new-
borns hospitalized in the NICU, CFA was performed and a 5-factor
model was examined. The fit indices of model are displayed in
Table 2, along with the acceptable values of indices.

According to Figure 1, the results of CFA for the 5-factor model
show that all dimensions have a favourable correlation coefficient
with the related items. In addition, according to the T-value test
performed by LISREL, all the correlations between dimensions and
their items are statistically significant and there is no inconsistency.
In general, according to the obtained indicators (Table 2), it can be
said that the model and its constituent concepts are acceptable and
the PTGI is approved with 21 items and 5 factors in the mothers
with the experience of having newborns hospitalized in the NICU.
Moreover, the internal consistency of the tool was examined and the
Cronbach's alpha was calculated to be 0.94 (Table 3).

The mean score of PTG in the mothers who had NICU hospi-
talized newborns was 72.58 +14.19. The mean PTGI scores in each
of the dimensions including identifying new opportunities, communi-
cation with others, becoming stronger, appreciation of life and spiritual

changes can be seen in Table 4.

4 | DISCUSSION

Although giving birth to a premature baby and its being hospitalized
in the NICU is an unpleasant experience and a stressful situation for
parents, especially mothers, new experiences and positive changes
in the mental functioning of these mothers may occur, known as
post traumatic growth (Aftyka et al., 2020). The aim of this study
was to determine the validity and the reliability of the Farsi version
of PTGl in the mothers with the experience of having a preterm new-
born hospitalized in the NICU and measuring PTG. The results of
the structural equation model in this study showed that the 5-factor
PTGI model in the mothers with the experience of having newborns
in the NICU has appropriate goodness of fit indices and is approved.

Reviewing numerous studies related to the factor structure
of PTGI shows its diversity among different populations. For in-
stance, the 5-factor model of the tool is confirmed in the American,
Portuguese, Brazilian, Turkish, French, Pakistani versions and recent
Iranian studies (Aslam & Kamal, 2019; Aydin & Kabukguoglu, 2020;

NursingOpen 5409
g-p e~ WILEY
IF1 RMSEA NFI NNFI RFI SRMR
0.94 0.07 0.93 0.93 0.91 0.07
<0.9 >0.1 <0.9 <0.9 <0.6 >0.05

Cadell et al, 2015; Garcia & Wlodarczyk, 2016; Heidarzadeh
etal.,, 2018; Lamela et al., 2014; Palmer et al., 2012; Silva et al., 2018),
and the 4-factor model, in the Japanese and the Chinese versions
(Ho et al., 2004; Taku et al., 2008).

But the results of PTGI psychometric studies in Spain over dif-
ferent years and in different populations were statistically significant
and challenging. A 2018 study by Pérez San Gregorio et al approved a
five-factor structure similar to the original version of the tool among
liver transplant recipients (Perez-San-Gregorio et al., 2018). A recent
study on Hispanic adults who were the victims of childhood vio-
lence reported a 4-factor structure (Pajon et al., 2020). However, in
two other studies done in 2017 and 2016, the 3-factor version has
been confirmed. The research population in the first study consisted
of the adults with HIV (Rodriguez Rey et al., 2016) and in the other,
the parents whose children had been hospitalized in the ICU due to
life-threatening conditions and survived (Rodriguez Rey et al., 2016).
This variation in the dimensions of PTG among the Spanish population
despite the common language and culture can be associated with the
differences and variations in participants and the experienced stress.
It should also be noted that the validation of this tool with such limited
clinical samples reduces the generalizability of its results.

In different studies, different structures of PTGI are offered
compared to the original version. This difference in factor structures
can be explained by different sample sizes and the fact that data
may be obtained from a small sample size (Aslam & Kamal, 2019).
In addition, there may be translation errors because it is not easy to
find equivalents to some words and translate them accurately into
another language to maintain the original meaning. Furthermore, it
should be noted that these studies have been conducted on differ-
ent populations who had experienced a range of totally different
stressors, such as having cancer or having children with cancer or
other illnesses. This difference indicates that stress intensity plays
an important role in PTG and its dimensions. In addition to all the
important and statistically significant factors that were mentioned,
the differences in the cultural background of various populations
and the diversity of subjects' religious views and beliefs should not
be ignored.

The only study that confirmed the 6-factor version of this tool
was conducted by Morris et al. (2013), which, in addition to the 5 di-
mensions in the tool, contains the dimension compassion accounting
for half the variance in principal component analysis (PCA) (Morris
et al., 2013). The main tool has an item related to compassion which
belongs to dimension communication with others. However, in this
study, following a qualitative study conducted by the same authors,
new items have been added to the tool that examine the feelings
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TABLE 3 Cronbach's alpha in the post-traumatic growth
inventory and its dimensions.

Number
Subscale Cronbach's alpha of items
Identifying new opportunities 0.82 5
Communication with others 0.85 7
Becoming stronger 0.84 4
Appreciation of life 0.77 3
Spiritual changes 0.76 2
Total 0.94 21

and behavioural aspects of people with cancer in the form of a new
dimension. Its convergent validity showed that the new items of this
dimension fully assess the concept of compassion. Additionally, the
results of the psychometric evaluation of PTGl among the patients
with prostate cancer approved the items of the dimension com-
passion. The authors believed that showing compassion for others
allows cancer survivors to go through the tragic outcomes of the
diagnosis and treatment, to expand their views of themselves and
their role in the world and to help others in similar situations.
Although the theoretical form and content of dimensions are
maintained despite the structural differences in the number of di-
mensions and items, a completely different structure of PTGI is

FIGURE 1 Standardized model of
inventory dimensions and its relationship
with inventory items and main structure.

observed in the Chinese version. In fact, in this version, PTG is intro-
duced as a 4-factor structure including self, spiritual, life orientation
and interpersonal (Cheng et al., 2017). The cultural differences seem
to be a reason for the diversity of people's responses and reactions
to adversity, which in turn has led to a structural diversity in the
tool, as culture is a very important variable affecting the dimen-
sions of growth among different populations (Aslam & Kamal, 2019;
Heidarzadeh et al., 2017). In addition, the role of the nature of ad-
verse incidents and different stressful situations investigated by
these studies cannot be ignored. In other words, the structural di-
versity created in this tool can be explained by the differences in the
coping styles and the strategies of individuals in the face of different
stressful events that are influenced by the cultural context of differ-
ent societies.

Despite the numerous studies on the tool and its translated ver-
sions offering acceptable factor structures, in some cases, the initial
model does not fit the data obtained from the research population
and the theoretical model is not confirmed. Therefore, it would
be necessary to develop a new tool appropriate for each specific
population. For example, in a 2021 study by Shirinabadi Farahani
et al. (2021), according to the goodness of fit indices, neither the
5-factor model, nor any other models were approved, showing dif-
ferences in PTG between this specific population and other research
populations (Shirinabadi Farahani et al., 2021), which can be due to
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TABLE 4 Mean score of post-traumatic growth inventory dimensions in mothers with neonatal experience in NICU.

Standard Score in the Mean of
Dimensions Mean deviation Maximum Minimum inventory the item
Identifying new 17.46 3.98 25 5 0-25 3.49
opportunities
Communication with 23.18 5.25 35 6 0-35 3.31
others
Becoming stronger 12.88 3.36 20 3 0-20 3.22
Appreciation of life 11.16 2.25 15 3 0-15 3.72
Spiritual changes 779 1.77 10 1 0-10 3.89
Total score 72.58 14.19 105 33 0-150

the fact that the participants were the children with cancer who had
a completely different understanding of this concept. In addition,
Iran consists of a population with diverse ethnicities, religions and
customs resulting in the emergence of various subcultures, which in
turn creates different types of lifestyle. All these factors which influ-
ence one's level of resilience of PTG are considered as other reasons
for rejecting the model among this population. Even after perform-
ing exploratory factor analysis and proposing a 3-factor model and
removing the two other items, the two factors new possibilities and
personal strength were not approved. The results of another study
by Osei-Bonsu et al. (2012) also showed that the factor structure of
PTGl is unclear among those with the experience of DSM-1V defined
traumatic events (Osei-Bonsu et al., 2012).

Regarding the other results obtained in the present study,
Cronbach's alpha coefficients for the tool and its dimensions were
high, similar to the original study where the tool was developed
(Tedeschi& Calhoun, 1996)and the study by Heidarzadehetal. (2017)
that has validated the tool in Iran (Heidarzadeh et al., 2017). This
indicates the consistency of the items and the stability of the dimen-
sions. This coefficient has also been reported as acceptable in similar
studies (Aftyka et al., 2020; Brelsford et al., 2020).

The mean score of PTG for the subjects was reported to be
high, similar to those obtained in the studies of Aftyka et al. (2020),
Boztepe et al. (2015), Brelsford et al. (2020), and Byra et al. (2021).
Although the mothers have experienced high PTG, they have grown
distinctly in different dimensions. For instance, in line with the re-
sults of two other studies including Aflakseir and Manafi (2018)
and Palmer et al. (2012), the highest and lowest mean scores were
assigned to the dimensions communication with others and spiritual
changes, respectively. Similar results were obtained in a study that
investigated PTG in the mothers of the children with cystic fibrosis
and their coping strategies. In other words, in these mothers, the
least amount of growth has occurred at the spiritual level compared
to the useful changes observed in communication with others (Byra
et al., 2021). However, a Polish study examining PTG in the parents
of the newborns hospitalized in the NICU yielded different results
(Aftyka et al., 2020). In addition, the scores of spiritual changes
in the subjects were high in the studies conducted by Aydin and
Kabukcuoglu (2020), Aslam and Kamal (2019) and Heidarzadeh
et al. (2017), compared to the other dimensions of PTG. In fact,

the subjects' growth in the spiritual dimension varied depending
on factors such as religious beliefs, because the studied population
in these countries often have religious beliefs, which in turn leads
to these results. The study by Brelsford et al. (2020) examined the
relationship between PTG and spirituality in parents after their in-
fants were discharged from the NICU. The results show that par-
ents regarded the parent-child relationship as sacred. In addition,
the parents with higher scores in positive forms of religious coping
and open spiritual disclosure with spouse experienced higher levels of
PTG even with severe stress (Brelsford et al., 2020). The inconsis-
tency in the results of studies in regard with these dimensions re-
flects the importance of social, cultural and religious beliefs among
the research population, because culture plays an important role
in forming beliefs, determining the approaches to understanding
stressful situations and positive progress during a critical condition.
However, in line with the present study, numerous other studies
indicate that most participants have experienced less growth and
changes in spiritual issues after going through a stressful situation
(Byra et al., 2021; Cadell et al., 2015; Pajén et al., 2020). Because
psychologically, one does a reappraisal of the situation to cope
with a stressful situation, which is influenced by the level of stress,
personality development, spiritual beliefs or reprioritization of im-
portant concerns in one's life which is a predictor of PTG and its
dimensions (Barr, 2011).

A high level of PTG and all the positive changes and intraper-
sonal growth that follow depend on the type of the adopted coping
strategy (Byra et al., 2021). For example, it can be said that the
dimension communication with others is related to the social sup-
port perceived by parents (Li et al., 2012). One of the coping strat-
egies that mothers adopt in the face of their child's illness is the
effort to maintain emotional balance and seek appropriate support
from the loved ones and relatives (Byra et al., 2021). In this regard,
the results of another study show that communication among the
mothers with newborns hospitalized in the NICU, their sharing of
information and the emotional support they provide for each other
contributes to positive orientation and further growth (Dhanoa &
Singh, 2021). In other words, social interactions that are formed as
a result of developing a disease or being near a patient may lead to
useful changes in relationships where individuals may feel closer to
others and, by gaining a better understanding of themselves and
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their lives, seek to establish strong relationships or change peo-
ple's values and attitudes towards others. In the present study, the
majority of the mothers had a higher tendency to social relation-
ships, trying to cope and adapt to the stress caused by their new-
born's hospitalization, which, in turn, may lead to higher growth in
this dimension.

Although the experience of a child's severe disease is considered
a stressful factor for parents, in the present study, mothers have
grown in all dimensions after going through this unpleasant expe-
rience. Since PTG in the parents of NICU hospitalized newborns
is highly correlated with parental psychological factors (Aftyka
et al., 2020). perceiving the stressful situation, personality factors
and coping strategies (Dhanoa & Singh, 2021), it is recommended
to conduct more studies on the other factors affecting PTG in these
mothers.

One of the important limitations of this study is the time elapsed
since the stressful event. Therefore, it is not clear how different
mothers' experiences may be over a shorter or longer period of time.
In addition, due to the need for a high number of samples in factor
analysis, the number of the samples is also considered another lim-
itation. This fact that some complications such as low birth weight
or preterm labor could possibly impact mothers' responses, general-
izing these findings to mothers of neonates with a history of hospi-
talization in the Neonatal Intensive Care Unit should be performed
carefully. Moreover, it is suggested that future studies involve a di-

verse population sample.

5 | CONCLUSION

In general, the results of this study showed that PTGI in the moth-
ers with the experience of having NICU hospitalized newborns has
appropriate psychometric properties and can be used as a valid and
reliable scale in some research protocols and in different settings
among these mothers.

6 | RELEVANCE TO CLINICAL PRACTICE

This is because understanding positive psychological changes,
identifying facilitators and using PTG dimensions to provide cop-
ing strategies can help nurses in planning and determining family-
centered care interventions to reduce the impact of the mental
trauma caused by the newborn's hospitalization in parents, espe-
cially mothers, and to prevent the symptoms of PTSD. According to
the dimensions of PTG and the obtained scores, in order to improve
the use of individual abilities in the field of infant care and personal
life, appreciation of life and striving for spiritual changes, efforts
should be made with regard to the dimensions communication with
others and new opportunities. In this case, the negative effect of
such a stressful event can be turned into a valuable opportunity for
mothers' growth and better experiences to increase their efficiency
in care and parenting.
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