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Background: A high percentage of pregnant women experience anxiety symptoms. A review of
recent studies shows that current psychological interventions have not focused on pregnancy.
Therefore, considering the importance of investigating anxiety disorders during pregnancy and the
impact of these disorders on the mental health system, the evaluation of anxiety disorders should be
considered in controlled clinical studies.

Aims: The aim of this study was to investigate the effect of computer-based cognitive-behavioral
psychotherapy (ECBT) on emation regulation in pregnant women with anxiety.

Method: This study was quasi-experimental. The studied population consists of pregnant women
from 13 to 30 weeks pregnant, singletons, and suffering from anxiety disorders in Babol city. In a
pre-test and post-test design, 84 pregnant women at 13-30 weeks of pregnancy were divided into two
experimental groups (n = 42) and control (n = 42). The participants in both groups completed
Garnevsky's (2002) cognitive emotion regulation questionnaire in two pre-test and post-test series.
The data were analyzed using variance analysis of repeated measurements and SPSS 26 software.
Results: The results of this study showed that ECBT is able to improve emotion regulation in
pregnant women (p<0.05). The pre-test and post-test of emotion regulation showed a significant
difference in repeated measurement evaluation.

Conclusion: The results of this study suggest the use of computer-based cognitive behavioral therapy
in reducing the emotional problems of pregnant women with anxiety disorders. Furthermore, the
obtained results help psychologists and specialists in the field of women's health to gain new insights
in relation to online treatments.
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Introduction

According to Perng et al. (2020), pregnancy is a phase
of female identity development. It satisfies the
fundamental narcissistic needs of women. It also
makes them aware of the existence of another human
being growing inside them. During pregnancy,
psychological problems are highly prevalent and the
mental health of pregnant women is affected by
various factors (Nishi et al., 2020). In other words,
mental health is knowledge and art that helps people
to be self-compatible with the environment by
creating correct psychological and emotional
methods and choosing better ways to solve their
problems. If mental pressure continues, a person loses
his vitality, strength, and ability to perform social
responsibilities. On the other hand, physical
weakness caused by inactivity and excessive weight
gain causes, in some cases, pregnancy and childbirth
to be accompanied by anxiety, hardships, and
unexpected negative consequences, which can affect
mothers for years after giving birth and even in old
age, it affects and afflicts (Quist-Nelson et al., 2018).
Furthermore, pregnancy can cause anxiety to the
point of triggering mental illness. It should be noted
that women undergo many unwanted changes during
pregnancy, which change their physical needs. In
fact, this period is the result of physiological changes
and adaptations and psychological adaptations and
requires special attention.

The results of studies show that emotional
dysregulation is the most obvious symptom in the
behaviors and clinical symptoms of pregnant women,
which can cause adverse consequences for the
mother, baby, and fetus (Quist-Nelson et al., 2007).
Nowadays, it has been proven that stressful situations
in life, including marital conflicts, job problems,
worries about pregnancy problems, and relationships
with spouses can play a role in regulating the
psychological excitement of pregnant mothers. In
total, the prevalence of emotion dysregulation in
Iranian pregnant women is reported to be 15%
(Boelig et al., 2022).

One of the benefits of the Internet's popularity is that
it has opened up new possibilities for treatment and
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has enabled the delivery of cognitive-behavioral
methods through computer and web-based platforms.
The web-based intervention has advantages for both
clients and therapists compared to traditional
cognitive-behavioral therapy. For example, the
anonymity and free access of the patient and the lack
of observation of the therapist prevent the patient
from being labeled. In addition to this, treatment can
be performed at any time and place and at any speed,
and topics can be reviewed whenever necessary.
Cognitive behavioral therapy is a psychological
treatment that can be offered face-to-face, through
group meetings, or in the form of a self-help program.
Accessing cognitive-behavioral therapy, a type of
psychotherapy that helps people change their
negative or distorted thoughts and behaviors, can be
difficult and expensive in some countries. Therefore,
computer-based interventions that use cognitive-
behavioral principles may offer a viable option for
people who cannot receive traditional cognitive-
behavioral therapy (Ning et al., 2017). Therefore,
according to the available sources regarding the
researches carried out in the country, in this research,
as the first research, the cognitive behavioral therapy
method was used in the treatment of emotional
disorders of pregnant mothers with special emphasis
on the importance of computer-based interventions in
intervention programs. The distinguishing feature of
the current study is the importance of the
effectiveness of the intervention in reducing
emotional symptoms. Therefore, the current study
was conducted with the aim of investigating the
efficacy of ECBT on reducing emotional shoulders in
pregnant women.

Method

The method was Quasi-experimental with a pre-and
post-test design. The studied population is pregnant
women 13-30 weeks pregnant, singleton, and
suffering from anxiety disorders in Babol. The
samples in this research were pregnant women, 13—
30 weeks pregnant, singleton, and suffering from an
anxiety disorder in Babol City in 2022. Therefore, 84
pregnant women diagnosed with anxiety disorder
were divided into two groups of 42 people,
experimental and control.
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Demographic information questionnaire

This questionnaire includes age, gestational age, and
number of pregnancies, number of abortions,
obstetric information, and risk of pregnancy, number
of natural births, and number of cesarean births,
pregnancy, and birth outcomes.

The ECBT treatment intervention: In the present
study, a computer-based cognitive-behavioral
intervention was performed for 8 weeks (1 session of
1 hour per week).

Cognitive emotion regulation questionnaire

The Cognitive Emotion Regulation Questionnaire is
an 18-item instrument and measures cognitive
emotion regulation strategies in response to life-
threatening and stressful events on a five-point scale
from 1 (never) to 5 (always) based on 9 subscales as
follows: self-blame 2; Other blame 3; focus on
thought/rumination 4; Exponential catastrophe 5
(catastrophic thinking); trivial number 6; positive
refocusing 7; positive reassessment 8; Acceptance 9;
Refocusing on planning 10. The minimum and
maximum score in each subscale is 2 and 10,
respectively, and a higher score indicates a person's
greater use of that cognitive strategy. The cognitive
strategy of emotion regulation in the cognitive
regulation of emotion questionnaire is divided into
two general categories of adaptive strategies
(compromised) and non-adaptive strategies (non-
compromised). Subscales of low importance, positive
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refocusing, positive reappraisal, acceptance, and
refocusing on planning; Compromised strategies and
subscales of self-blame, other-blame,
rumination/rumination, and catastrophizing;
Constitutes uncompromised strategies (Garnefski et
al., 2006). The psychometric properties of the
Cognitive Regulation of Emotion Questionnaire in
Iran were evaluated by Besharat (2015). The
Cronbach's alpha coefficients were determined from
0.67 to 0.89. These internal similarity coefficients
confirm the Persian version of the cognitive
regulation of excitement. The test-retest reliability of
this questionnaire was confirmed with coefficients of
0.57 and 0.76, content validity was also judged and
agreed upon by psychology experts, and Kendall's
coefficient was determined from 0.81 to 0.92 for the
subscales (Basharat, 2015).

Results

The average age of pregnant women in this study was
29.8 years (SD=6), and the two groups were similar
in terms of age (p=0.8). Also, the two groups were
similar in terms of frequency of education,
occupation, and place of residence (p < 0.05). The
average age of the spouses of pregnant women in this
study (SD=5.1) was 34.2 years, and the two groups
were similar in terms of age (p=0.9). Also, the two
groups were similar in terms of the frequency of
education (p<0.05).

Table 1. Mean and standard deviation and comparison of adaptive emotion regulation score in two treatment groups in four-time series

Adaptive emotion regulation

ECBT (trial) (n=42) mean (SD)

Control (n=42) mean (SD) Repeated Measure

Pre test 30.35 (7.41)
Post test 30.5 (6.7)

Repeated Measure (Time)

F=2
Comparison of mean scores before p=1
treatment and at the end of treatment B
Comparison of mean scores before _
P=1
treatment and one-month follow-up
Comparison of mean scores before P=0.051

treatment and three-month follow-up

Pmauchly=0.5, Eta=0.04, p=0.1,

29.28 (7.82) (GroupxTime)
Pmauchiy=0.8, Eta=0.009,
30.46 (8.7) p=0.5, F=0.7
Pmauchy=0.6, Eta=0.5, p=0.07, PMauchy=0.08, Eta=0.04,
F=2.4 p=0.01, F=3.7
P=0.3 P=0.1
P=1 P=1
P=0.8 P=0.02

Pmauchy (Pvaiue related to data sphericity test
Eta (Effect size value

Time (Analysis of repeated measures in four time series in each of the groups and the whole sample
GroupxTime (Repeated measures analysis in four time series considering group
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The results of the repeated measures test have shown
that the changes in the scores of adaptive emotion
regulation in pregnant women were significant in the
two groups (p=0.01) and the treatment explained 4%
of the changes in the scores of adaptive emotion
regulation in the two groups (p=0.04). The results of
the Bonferroni post hoc test showed that in the three-
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month follow-up, the adaptive emotion regulation
score was significantly higher than before the
treatment (p=0.02). Table 3 shows the mean and
standard deviation and comparison of maladaptive
emotional regulation scores in two treatment groups
in four-time series.

Table 2. Mean and standard deviation and comparison of maladaptive emotional regulation score in two treatment groups in four-time

Adaptive emotion regulation

ECBT (trial) (n=42) mean (SD)

Control (n=42) mean (SD) Repeated Measure

Before treatment 20.25 (6.2)

end of treatment 17.8 (5.6)

Repeated Measure (Time)

F=7.1
Comparison of mean scores before P=0.008
treatment and at the end of treatment '
Comparison of mean scores before P=0.5
treatment and one month follow-up '
Comparison of mean scores before P=0.001

treatment and three-month follow-up

Pmauchy=0.1, Eta=0.15, p<0.001,

(GroupxTime)

AL (6'9) PGG:0.9,PMaucth:0.02,
19.3 (6.3) Eta=0.07, p=0.3, F=1.3
PMaucth=0.2, Eta=0.03, PGG=0.9, PMauch|y=0.02,
p=0.2, F=1.5 Eta=0.07, p<0.001, F=6.5
P=0.7 P=0.004
P=0.6 P=0.1
P=0.7 P=0.001

Pwmauchly (Pvaiue related to data sphericity test
Pec (The Pvaie corresponding to the Geisser-Greenhouse test
Eta (Effect size value

Time (Analysis of repeated measures in four time series in each of the groups and the whole sample
GroupxTime (Repeated measures analysis in four time series considering group

The results of the repeated measures test have shown
that the changes in the two groups of ECBT and the
changes in the maladaptive emotional regulation
scores in pregnant women were significant (p<0.001)
and the treatment in the two groups explains 7% of
the changes in the maladaptive emotional regulation
scores. (Eta = 0.07). The results of the Bonferroni
post hoc test showed that the non-adaptive emotional
regulation score at the end of the treatment and the
three-month follow-up was significantly lower than
before the treatment (p<0.05). The results of the
repeated measures test in the experimental group
showed that there were significant changes in the
non-adaptive emotional regulation scores until the
end of the treatment and the one-month and three-
month follow-up (p<0.001) and the treatment in this
group caused 15% changes in the non-adaptive
emotional regulation scores. It explains the adaptation
(Eta=0.15). Significant changes in maladaptive
emotional regulation scores occurred in the
experimental group until the end of treatment and
one-month and three-month follow-up (p=0.2).
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Conclusion

The present study was conducted with the aim of
investigating the efficacy of computer-based
emotion-oriented cognitive-behavioral
psychotherapy on the emotional regulation of
pregnant women with anxiety disorders. The results
of this study indicated the effectiveness of ECBT in
improving the emotional regulation of pregnant
women. The findings obtained from the present
clinical trial with the results of studies by Adam et al.
(2023) and Shankman (2018) are consistent.

In explaining the findings, it should be mentioned that
emotion regulation has been mentioned as an
influential variable in various disorders, including
anxiety and depression (Beidas et al., 2010). The
function of positive and negative emotions in these
two disorders is so important that all psychological
treatments seek to affect the regulation of emotions
and empower people to regulate emotions (Ramos et
al.,, 2022). When we examine the results of
interventions that address depression, we see
significant and moderate effects on reducing anxiety
symptoms. Indeed, these findings are consistent with
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growing evidence that depression and anxiety are
closely related, that psychotherapy can have
significant effects on comorbid problems and that
depression and anxiety may be treated simultaneously
(Goodman, 2014). It seems that the present study,
using ECBT and special emotion regulation
techniques, seeks to train pregnant women to
overcome mood swings during pregnancy, and for
this reason, it will lead to controlling negative
emotions and mastering the current mental state
(Ramos et al., 2019). Referring to the studies
conducted in this field, this finding can be reconciled
with the results of studies that have clearly improved
the psychological status of pregnant women by
providing training based on emotion regulation
(Dunkel Schetter et al., 2022; Herrera, 2021). As was
said before, the techniques hidden in ECBT seek to
create the internal regulation of pregnant women in
such a way that they accept the least influence from
environmental conditions, hence the pregnant women
participating in the present study on their personal
abilities and emotion regulation skills have become
dominant.

Despite the usefulness of the obtained findings, this
study also faced limitations. A major limitation was
the fact that the variables were measured at two
different times without any follow-up. Long-term
follow-up of participants can provide us with data on
the progression of changes found in participants. In
addition, the trimester of pregnancy that the
participants were in when they joined the study is
very important, because depending on the trimester of
pregnancy, a woman's stress levels, origin, and
biological manifestations may differ. On the other
hand, although the intervention groups were led by
two different researchers with extensive experience,
there was no fidelity monitoring to assess deviation
from the protocol. The findings of the present study
provide evidence for the effectiveness of
computerized ECBT in the treatment of anxiety and
depression symptoms in pregnant women. Hence,
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when evidence-based face-to-face treatment is not
available, such an intervention may be a promising
treatment alternative. Therefore, the large-scale use
of ECBT may be one of several strategies to fill the
huge gap between the need and the provision of
evidence-based treatments for anxiety and depression
in pregnant women. Also, future research can focus
on psychological symptoms that have a relatively
high prevalence in pregnant women and implement
the mentioned protocols with other different
protocols to improve the mental health of pregnant
women.
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