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ABSTRACT
BACKGROUND AND OBJECTIVE: Due to lack of physical, emotional and psychological preparation, premature
birth may cause a lot of stress for parents and may have consequences for both parents and infants. Since some parents
have difficulty participating in face-to-face training programs, this study was conducted to determine the effectiveness
of a training program based on virtual participation on stress and anxiety of parents with premature infants
METHODS: This quasi-experimental study was performed among 80 parents of premature infants admitted to Amirkola
Children's Hospital and Ayatollah Rouhani Hospital, who were randomly assigned to intervention and control groups
with 40 participants in each group. The parents of the intervention group received the content of the virtual participation
training program asynchronously in the form of Telegram groups within four days. The control group received no
intervention other than the usual methods and support of the ward. Then, the State-Trait Anxiety Inventory (score 40-
160) and the Parental Stress Scale (score 31-155) were completed and compared on the third and seventh days for both
groups and on 13" day for the intervention group.
FINDINGS: Results showed that parental stress score decreased from (97.118+21.68) to (86.27+00.27) (p<0.001) in the
intervention group. In the control group, it changed from (76.103+£30.44) to (91.99+£31.82), which was not significant. In
investigation of the effect of time on parental stress subscales, the mean scores of the questionnaires showed a significant
difference from day 3 to day 13 in regard with the components of stressful parental experiences, relationship with the
infant and parental role, parental experiences about behavior, appearance and treatment of the infant, and environmental
stress (p<0.001). The parental state anxiety score in the intervention group changed from (45.68+4.63) to (46.63+3.54)
and in the control group from (46.25+6.38) to (46.83+5.21), and the parental trait anxiety score in the intervention group
changed from (43.88+5.91) to (43.97+5.59) and in the control group from (43.18+5.62) to (42.17+6.63), which was not
significant.
CONCLUSION: The results of the study showed that training program based on virtual participation reduces the stress
of parents with premature infants.
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Introduction

The birth of a premature infant imposes a lot of
stress on the family because of the parents' lack of
physical, emotional, and psychological readiness for the
presence a premature infant (1, 2). That’s because the
parents' perceptions of a normal childbirth and birth of
a healthy baby are violated and they are afraid of losing
their baby and they are worried about their baby's future
health (3). Since the hospitalization of a premature
infant immediately after birth is inevitable in most
cases, and even an infant may be admitted to the
neonatal intensive care unit for a long time, this
separation gives family members a sense of loss after
the birth of the premature infant. The parents' emotional
connection with the infant is disrupted, and in fact the
parents suffer a lot of stress (4).

They often worry that they might not be able to play
their parental role because of this separation (5). Parents
often have difficulty communicating with their infant
due to lack of awareness (6). It has been shown that
stress is associated with a decrease in affectionate and
responsible behaviors and parental anxiety is associated
with impaired parental behaviors (7). In fact, stress
comes to people when they tolerate more pressure on
them than the amount they are used to (8).

The mental reactions of parents whose infant is
admitted to Neonatal Intensive Care Unit (NICU)
include frustration, guilt, sadness, depression, hostility,
anger, fear, anxiety, feeling of incompetence and loss of
self-esteem (9). Prolonged hospitalization of the infant
in the neonatal intensive care unit takes the parents into
an unfamiliar and complex situation (10). Parents of
these infants are exposed to a great deal of stress that
requires the attention and support from nurses (11).
Nurses also rarely work in the neonatal ward to provide
family-centered care.

They spend most of their energy to meet patients'
needs, and nurses typically focus on technical
components of the infant's clinical care and the family
is not taken into consideration (12). Tsironi et al. also
stated that the knowledge and information that parents
receive from staff is valuable to them and makes them
better and more connected (13). Some parents find it
difficult to attend face — to — face training programs.
Benefiting from virtual education has led to increased
efficiency of the educational process and quality, as
well as ease of access to high amount of information in
a shorter time and lower cost (14). Nowadays, with the
advancement of information and communication
technologies, and with the diminishing importance of
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time and space, people are able to communicate much
more easily in cyberspace and using cellphones (15).
The use of telehealth and virtual remote nursing services
as a method to support cost reduction and positive
outcomes and to provide alternative treatment must be
explored and evaluated (16). Since new methods of
training program based on virtual participation using
Telegram application have been considered in recent
years and have been applied in many cases, this study
was conducted to investigate the effect of training
program based on virtual participation on stress and
anxiety of parents with premature infants who are
hospitalized in neonatal intensive care unit of teaching
hospitals affiliated to Babol University of Medical
Sciences.

Methods

This quasi-experimental study was conducted by
non-probability sampling method after obtaining
permission from the Ethics Committee of Babol University
of Medical Sciences (Mubabol. HRI.REC.1395.51).

Written informed consent was obtained from 80
parents of premature infants admitted to the neonatal
intensive care unit of teaching hospitals affiliated to
Babol University of Medical Sciences in 2016-2017 and
were randomly divided into intervention and control
groups (n=40). Parents over 18 years of age, parents
who had no history of psychiatric illness and addiction
(based on self-report and neonatal records), having
premature infant admitted for 28 — 37 weeks, absence of
congenital anomalies, lack of previous experience of
neonatal intensive care unit or death of a baby, lack of
separation from spouse, able to read and write Farsi who
were not a member of health care team, at least one
parent had a smartphone, and had access to the
Telegram program at least one hour a day were
included. Parents were excluded if they had another
child with a serious illness, experienced the death of a
loved one, the death of a hospitalized infant, a stressful
accident at the time of the intervention, such as divorce
or job loss.

Parents participated in the study from day 3 to day 7
of the infant's hospitalization. = Demographic
characteristics of infants and parents were completed by
demographic questionnaire from infant records before
the first stage in both groups. Parental Stress Scale
questionnaire was used to collect parental stress
information (17). This scale consists of 31 items with
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Likert scoring scale including 6 items related to
neonatal intensive care unit environment, 15 items
related to parenting experiences on behavior,
appearance and treatment of infant, and 10 items were
related to stressful parenting experiences related to
infants and the parental role, which was rated on a scale
of 1=(no stress at all) to 5=(too much stress) (31-155).
State—Trait Anxiety Inventory including 40 items with
Likert scale was used to collect anxiety data; 20 items
are related to state anxiety subscale, which are the
feelings one has at present, and 20 subscales are related
to trait anxiety subscale, which are the underlying
anxiety of the individual or his or her readiness to face
anxiety.

This scale was designed by Spielberg in 1970 and
revised in 1983, with scores ranging from 1- (very low)
to 4- (very high) (scores 40 — 160). Content validity
method was used to determine scientific validity. After
translating the questionnaires to Farsi, they were
evaluated by ten faculty members of Babol University
of Medical Sciences, and after collecting comments, the
necessary modifications were made to the
questionnaires with the help of instructors. However,
Parental Stress Scale has been used in internal studies in
neonatal intensive care unit and its validity has been
evaluated (12,18).

The internal consistency method was used to
determine the scientific reliability of State — Trait
Anxiety Inventory and the Parental Stress Scale. The
Cronbach's alpha coefficient of the Parental Stress Scale
was reported to be 87% in the study by Valizadeh et al.
and Kadivar et al. (12,18). In the present study,
Cronbach’s alpha coefficient was found to be 85%. In
the study of Jafari Mianaei et al., internal consistency
was reported to be 93% for state anxiety subscale and
87% for trait anxiety subscale (19). In the present study,
internal consistency was found to be 90% for state
anxiety subscale and 83% for trait anxiety subscale. In
order to prevent any exchange of information between
the experimental and control groups, first the control
group and then 40 parents were placed in the
experimental group.

Considering that the infants were not all hospitalized
at the same time, 4 groups of 6 subjects, 1 group of 10,
1 group of 2, 5 groups of 4, and 3 groups of 8 were
formed; each week, a number of parents whose children
were admitted at the same time entered a Telegram
group. The educational content was then presented in
order. Then, the next day or the next week, we re-
assigned some of the parents to a new Telegram group
and provided the content with the same order. This

process resulted in the formation of several Telegram
groups until the samples reached the desired sample
size. Eight participants of the intervention and control
group were from Amirkola Children's Hospital and the
rest were from Ayatollah Rouhani Hospital in Babol. In
both centers, kangaroo mother care and developmental
care are also routinely performed. The training content
was evaluated by ten nursing faculty members and
nurses working in neonatal intensive care unit and
corrections were applied.

In addition, the electronic content was
experimentally provided to a group of 10 parents in a
Telegram group, and the parents' comments were
received based on their needs and required content was
added at the discretion of professors and the research
team. On the third day of admission of both groups’
infants, the State — Trait Anxiety Inventory and the
Parental Stress Scale were separately completed by
parents. Then, in addition to the psychological support
of the parents in the experimental group, the researchers
provided a series of information about the ward and
familiarity with the physical environment and
regulations of the ward and the doctors' visits, a brief
introduction to the equipment of the ward, exclusive
breastfeeding, the importance of breastfeeding, paying
attention to the infant's weight gain, developmental
care, interacting with the infant, and infant massage, and
infant bathing using educational videos. The Telegram
training content included a mix of texts, videos and
images.

This information was provided by the researcher
using the Telegram application and the cellphone and
the learners could interact with each other and with the
instructor in the group, and the researcher ensured if all
members followed the educational content every day.
On the seventh day of hospitalization, parents
completed both questionnaires separately. The control
group received no intervention except the usual
methods and support of the ward, but the parents of the
control group also completed the questionnaires on the
third and seventh day. The required information was
collected by completing the questionnaires. Data
analysis was performed using SPSS version 23 and t-
test, ANCOVA, Chi-Square, paired t-test, while p<0.05
was considered significant.

Results

In this study, 50% of fathers in control group had a
degree less than high-school diploma. In the
experimental group, 45% of fathers had college



J Babol Univ Med Sci; 21; 2019

education (p=0.03). More than half of the fathers in both
groups were self-employed (p=0.02). Regarding the
awareness about the possibility of preterm birth, 60% of
parents in control group and 85% in experimental group
had no information (p=0.02).

There was no significant difference in the mean age
of the parents in the experimental and control groups.
Moreover, the mean fetal age was not significantly
different between the experimental and control groups
(Table 1). The mean parental stress score on the third
day was 118.97+£21.68 in the experimental group and
103.76+30.34 in the control group (p=0.01). The level
of parental stress on the third day had a significant effect
on the level of parental stress on the seventh day
(p<0.001). There was a significant difference only in the
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amount of stress in evaluating the difference between
the scores of state anxiety, trait anxiety and parental
stress (p<0.001). The mean scores of state anxiety and
trait anxiety on third and seventh days and their
differences in the control and experimental groups did
not show significant differences (Table 2). In evaluating
the subscale of parental stress on third and seventh days
in the control and experimental groups, the mean stress
score related to relationship with infant and parental role
on seventh day was higher in control group, and this
difference was significant (p=0.009). The mean score of
stress related to the appearance and behavior of infant
on the third day was higher in the parents of the
experimental group and there was a significant
difference (p=0.002) (Table 3).

Table 1. Demographic characteristics of the study participants

Variable

Father's age (years)

Group Control

Experimental
MeantSD MeanzSD

P-value

31.15+3.88  32.10+5.17  0.35

Infant’s age (weeks)

33.06+£3.11  33.30+2.74  0.72

Father's education
Below high school diploma
High school diploma
College education

20(50.0) 14(35.0)
13(32.5) 8(20.0) 0.03
7(17.5) 18(45.0)

Father’s job

Unemployed
Self-employed
Employee

1(2.5) -
35(87.5) 27(67.5)  0.02
4(10.0) 13(32.5)

Awareness of the possibility of preterm birth
P yorp 16(40.0) 6(15.0)

Yes 0.02
No 24(60.0) 34(85.0)
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Table 2. Comparison of the mean scores of state anxiety, trait anxiety and parental stress on the third and
seventh days and their differences in the experimental and control groups
Group Control group Experimental group

Variable (time) Mean+SD Mean+SD P-value
Third day 46.25+6.38 45.68+4.63 1.48
State anxiety  Seventhday  46.83+5.21 46.63+3.54 7.28
Difference 0.5843.83 0.95+3.04 1.36
Third day 43.1845.62 43.8845.91 0.108
Trait anxiety ~ Seventh day 42.17+6.63 43.9745.59 0.00
Difference - 1.01+6.08 0.08+1.87 6.77
Third day  103.76+30.44 118.97+21.68 3.94
Parental stress Seventhday  99.91+31.82 86.00+27.27 46.86
Difference - 3.85%13.95 - 32.97£20.37 8.07

Table 3. Comparison of mean scores of parental stress subscales on the third and seventh days between the
experimental and control groups

Time (stress variables)

Group Control
Mean=SD

Experimental

P-value
MeanzSD

Communication with the infant and parental role  42.40£13.19  45.92+11.21 0.20

Third day (parents)

The appearance and behavior of the infant
Environmental factors

81.87+28.66  99.23+20.05 0.002
30.41+8.40 31.28+6.99 0.31

Communication with the infant and parental role  40.85+14.09  32.32+14.30 0.009

Seventh day (parents) The appearance and behavior of the infant 77.60+30.39 72.57+24.12 0.41
Environmental factors 29.0146.15 30.21+7.14 0.71
Discussion that interventions to assist mothers with premature

In this study, training program based on virtual
participation significantly reduced parental stress.
Moreover, stress subscales such as stressful parental
experiences regarding relationship with infant and
parental role, parental stress regarding infant behavior,
appearance and treatment, and stress related to neonatal
intensive care unit were also significantly reduced in the
experimental group. The effectiveness of the
intervention demonstrates the importance of education
in the advancement of knowledge and consequently the
reduction of stress due to ignorance.

Due to its flexibility, virtual education courses
provide a good opportunity to expand scientific content
and increase learning depth. In their study, Heydari et
al. suggested that factors such as giving morale, hope,
and comfort to parents, providing information on infant
treatment, contact with the infant, and access to the
medical team can greatly contribute to stress reduction.
Furthermore, nurses and physicians can be effective in
reducing their stress considering the importance of
stress management in parents (20). Hasanpour et al.
stated that the greater the relationship between parents
and nurses and the caregivers in NICU is and the more
they are informed about the treatment process, the less
their level of stress will be (21). Arzani et al. reported

infants during hospitalization and after hospital
discharge appear to be necessary (22). In this study, the
level of parental stress before the intervention was
significantly higher in the experimental group compared
with the control group. This was also the case in the
stress subgroup regarding the appearance and behavior
of the infant.

However, this component was not significant on the
seventh day of hospitalization of the infant, which was
four days after the first intervention. Studies in Sweden
(23), Norway (24), and Iran (25) show that the duration
of e-learning intervention is approximately three weeks
or more. In the present study, intervention was done in
about four days. If the intervention took longer than four
days, some samples would be discharged and we might
have sample dropouts.

Therefore, considering the probability of sample
dropouts, a four-day intervention period was
considered. In evaluating the scores of state anxiety,
trait anxiety and stress, only the stress score decreased
significantly from the third to the seventh day of infant
hospitalization. Two factors related to anxiety
decreased but were not statistically significant. This
finding suggests that the training program can have a
positive effect on reducing parental stress. Anxiety and
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parental stress are two separate categories, since our
curriculum is related to the Parental Stress Scale and we
had no intervention to relieve their anxiety, the
intervention might have only been effective on the level
of stress. Since parents are involved with multiple
stressors, including medical outcomes and separation
due to their infant’s hospitalization, other stressors such
as the physical environment, appearance and behavior
of the infant, and changes in parental role also
exacerbate the stress (26).

The results of evaluating stress subscales also
indicate a decrease in stress. A study by Zamanzadeh et
al. stated that mothers of preterm infants who
experience repeated separations will continue their
participation outside the hospital (27). In the study of
Jafari Mianaei et al., creation of opportunities to
empower parents had a positive effect on mothers’
participation and increased mothers’ participation in the
experimental group (19). In this study, training program
based on virtual participation on the third and seventh
days of infant hospitalization was effective on stress
components. The analysis showed that all components
of stressful parental experiences, relationship with the
infant and parental role, parental experiences about
behavior, appearance and treatment of the infant, and
environmental stress decreased over time, and this
process continued from day three until day seven; the
mean score was lower on the seventh day compared to
the third day. By presenting the training program, the
family is considered as a system and the infant is a part
of it, and the focus is on improving parent-infant
communication and enhancing the confidence of
parents in their parental role in regard with caring for
their infant. Therefore, focusing on parental stress
during infant hospitalization is important because
assessing parental stress can provide valuable
information for better understanding and controlling
parental conditions (28). Evaluation of parental stress is
important because the infant can receive anxiety and
stress from the parents. That’s because parents are the
most important people in an infant's supportive system,
and disturbance in parental emotions affects the
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development of infant's emotions. Any disturbance in
the parents’ mood may have a negative impact on the
infant (29). The limitations of the study are the inability
to randomize the samples to prevent the possibility of
any exchange of information between the two groups
and the impossibility of holding a briefing and
familiarizing them with the method of using the system
for all participants simultaneously in the experimental
group. In the future research, it is suggested to
investigate the effect of training program based on
virtual participation on stress and anxiety of parents
with premature infants after infant discharge and
parents with hospitalized term infants and the impact of
training program based on virtual participation on stress
and anxiety with the help of relaxation techniques, as
well as the impact of virtual training programs on stress
and anxiety of parents before birth. The results of the
present study showed that training program based on
virtual participation can reduce parental stress and the
effects of this decrease have been evident over time.
However, this intervention has not been effective in
state anxiety and trait anxiety. In addition, in the
evaluation of stress subgroups, all three stress
components decreased in parents over time. According
to the results of the present study, which shows the
impact of virtual education on parental stress, e-learning
can be used as a flexible way of accessing educational
content at any time and place, used to support parents in
reducing and managing their stress.
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