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Abstract:

Background: Cesarean section is a common surgery to deliver viable fetus through
laparotomy and hysterotomy. Many women experience significant levels of perioperative anxiety
and stress that negatively affect physiological and psychological status of both mother and fetus.
Aim of this Research was to evaluate the effect of immersive virtual reality as a distraction method
on anxiety, stress and hemodynamic parameters of women undergoing cesarean section. Research
Design: A quasi-experimental research design (two groups, the study and control groups) was used.
Research Setting: The research was conducted at Benha University Hospital’s Obstetrics and
Gynecology Department. Subjects: A purposive sample included 170 women undergoing cesarean
sections and divided equally into the study and control groups. Tools of data collection: Five tools
were used; Tool 1) structured interviewing questionnaire, Tool 2) maternal hemodynamic
parameters assessment sheet, Tool 3) novel visual facial anxiety scale, Tool 4) brief measure of
emotional preoperative stress & 5) postoperative cesarean section satisfaction among delivered
mothers questionnaire. Results: There were statistically significant differences in total mean scores
of visual facial anxiety, and mean scores of both pulse rate and blood pressure during and after
application of virtual reality in the study group compared to the control group. Besides, there were
highly statistically significant differences in total mean scores of emotional intraoperative and
postoperative stress items, also all satisfaction dimensions after application of virtual reality in the
study group compared to the control group P < 0.001. Conclusion: Immersive virtual reality
application as a distraction method had a positive effect on reduction of anxiety and stress of
women undergoing cesarean section in addition to a positive effect on hemodynamic parameters.
Recommendation: Encouraging hospitals administration for preparing virtual reality as a
supportive measure for women during cesarean section to lessen anxiety and stress and maintain
stabilize hemodynamic parameters.

Keywords: Anxiety, Cesarean Section, Hemodynamic Parameters, Satisfaction, Stress, Virtual
Reality

Introduction:
be between (5-15%) without justification for

Cesarean section is the most common  eyceeding (10-15%) of births. But there are
surgical procedure to deliver a viable fetus rising trends in elective cesarean section
through abdominal and uterine incisions (Dewedar, 2025).
(Sung, et al.,, 2024). The World Health
Organization (WHO) recommends that the rate Although cesarean section is considered a
of cesarean sections in any population should relatively popular delivery method, many
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women experience high levels of anxiety and
stress before and during surgery
(Mohammadi, et al., 2025). There was
previous study revealed that cesarean section-
related anxiety and stress are associated with
psychological risks such as postpartum
depression  and  post-traumatic  stress
(Grisbrook, et al, 2024). As well,
physiological  risks as  changes in
hemodynamic parameters like tachypnea,
tachycardia and alteration in blood pressure
levels (Araj, et al., 2020), in addition, fetal
risks in form of low fetal Apgar score, fetal
hypoxemia and increased fetal mortality rate
(Yuda, et al., 2025).

Perioperative anxiety and stress can be

managed  pharmacologically and non-
pharmacologically. Concerning
pharmacological methods, which include

hypnotics, sedatives and anxiolytics. But these
drugs carry some risks such as respiratory and
central nervous systems depression (Simone
and Bobrin, 2024). Pertaining non-
pharmacological methods, which include
spiritual ~ activity, hypnosis,
meditation, guided imagery relaxation,
acupuncture, aromatherapy, massage and
virtual distraction by virtual reality (Demireci,
et al., 2023; Wang, et al., 2022).

Virtual reality is a modern, noninvasive,
evidence-based and  non-pharmacological
distraction technique, which simulates a real-

religious or

life environment by integrating 3D virtual
objects to create a completely virtual
environment (Maghalian, et al., 2024).

The development of virtual reality led to its
application possibility in the field of obstetrics
to reduce anxiety and stress especially in the
significant and  stressful  situations of
pregnancy and delivery as cesarean sections, as
virtual reality can generate relaxation that

improves the surgery outcomes (Xu, et al.,
2024).

Nurses have a critical and vital role in
effective  virtual application that
requires well trained health care team to select
suitable virtual reality materials, address
ethical issues related to data protection and

reality

obtaining informed consent from women for
enabling responsible virtual reality usage in
nursing (Ibrahim, et al., 2025).
Significance of the Research:

Cesarean section rates have increased over
the past three decades. A similar worrisome
trend has been observed in Egypt (Saleh, et
al., 2025). Like any surgery, the percentage of
women that faced unpleasant emotional
experiences as anxiety and stress was (73.3%)
to (86%) of women undergoing cesarean
delivery which was one of the causes of
increased mortality during anesthesia and
surgery, as anxiety and stress has a negative
impact on the stability of hemodynamics of
women, causing acute myocardial infarction,
heart failure, pulmonary edema and increasing
the incidence of hypotension after spinal
anesthesia (Maghalian, et al., 2024).

Virtual reality is a novel intervention that
serves as an advanced alternative traditional
psychological technique and approved in
lessening operative anxiety and stress. Virtual
reality has many advantages such as being
immersive, promising, non-invasive, less side
effects, interactive, cheap and user-friendly
(Ahmed, et al., 2025). Furthermore, no prior
research has addressed this issue in hospitals at
Benha University.

Aim of the Research:

The research aim was to evaluate the effect
of immersive virtual reality as a distraction
method on anxiety, stress and hemodynamic
parameters of women undergoing cesarean
section.
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Research Hypotheses:

e HI1: Women who would apply virtual
reality during cesarean section would
experience less anxiety and stress than
those who wouldn’t apply it.

e H2: Women who would apply virtual
reality during cesarean section would
experience more stable hemodynamic
parameters than those who wouldn’t apply
it.

e H3: Women who would apply virtual
reality would be satisfied with cesarean
section more than who wouldn’t apply it.

Operational definitions:
Immersive virtual reality is a new and
distractive technology that is applied during
the entire operation after regional anesthesia,
to shift the woman’s attention from anoxious
operative stimuli to these new virtual
environments for keeping the woman more
relaxed.
Hemodynamic parameters include body
temperature, pulse rate, respiration, blood
pressure (systolic and diastolic blood pressure)
and peripheral oxygen saturation. It was
assessed before, during and after cesarean
section to determine the effect of applied
intervention.

Research Setting:

The research was conducted at Benha

University ~ Hospital’s ~ Obstetrics  and
Gynecology department.
Subjects:

Sample type: A purposive sample was used.
Sample size: The total sample size was 170
pregnant participant women undergoing
elective cesarean section for period of (9)
months from the time of starting data
collection.
Sample technique:

The total sample was divided equally into
two groups (the study group who applied
virtual reality and routine hospital care was

(85) women) and the control group (who
receive routine hospital care only was (85)
women).

Inclusion criteria:

Women undergoing elective cesarean
section with spinal or epidural anesthesia, of
age 18-35 years old, free from any medical
diseases and obstetrical complications, free
from mental or psychological diseases, with
normal vision and hearing abilities and willing
and active participation in the study.

Tools of data collection:

Five tools were used for data collection:
Tool 1I: A structured interviewing
questionnaire: The researchers prepared it to
collect basic data after reviewing related
literatures (Noben, et al., 2019; Almedhesh,
et al., 2022; Hussein, et al., 2022;
Elsharkawy, et al., 2022) and then translated
it into Arabic language. It included two parts
such as:

Part (1): General characteristics of
participant pregnant women: it included 5
items (age, residence, marital status, level of
education and occupation).

Part (2): Obstetrical history: it included 6
items (gravity, parity, current gestational age,
mode of previous delivery, compliance with
antenatal care follow up and duration of
current cesarean section).

Tool II: Maternal hemodynamic parameters
assessment sheet: This tool was developed by
the researchers, based on current and relevant
literatures (Cybulski, 2021; Gunusen, et al.,
2022; Almedhesh, et al., 2022) and used to
assess and record hemodynamic indicators as
temperature, heart rate, respiration, blood
pressure and peripheral oxygen saturation of
the studied sample.

Tool III: A novel visual facial anxiety scale
(NVFAS): It was developed by (Cao, et al.,
2017) and adapted by the researchers to assess
(acute state) of anxiety. This tool was
composed of (11) different facial expressions
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in which the researchers assessed different
degrees of anxiety from (0) no anxiety to (10)
the highest anxiety level. Total anxiety score
was classified as the following:
e No anxiety when score was —  (0).
e Mild anxiety when score was — (1-3).
e Moderate anxiety when score was—(4-7).
e Sever anxiety when score was — (8-10).
Tool IV: The brief measure of emotional
preoperative stress (B-MEPS): This tool was
developed by (Wolmeister, et al., 2020) and
adapted by the researchers to assess emotional
stress. This tool was composed of (12) items
that were rated on a 4-point Likert scale
ranging from “Not at All” (0) to “Very So
Much” (3). The score was reversed for positive
emotions items, the higher score indicated
higher stress and the total scale score ranged
from (0-36). Total stress score was classified
as the following:
e No stress when score was—  (0).
e Mild stress when score was— (1-12).
e Moderate stress when score —(13-24).
e Sever stress when score was— (25-
36).
Tool V: Postoperative cesarean section
satisfaction among delivered mothers
questionnaire:  This questionnaire  was
developed by (Sarhan, et al, 2022;
Abubakar, et al., 2023) and adapted by the
researchers to measure women’s satisfaction
with cesarean section after application of
provided interventions for both groups. This
tool had three dimensions (structural aspect of

Seal Numoer |

care “7 items”, interpersonal dimension of care
“llitems” and outcome dimension of care “6
items”). Totally, it was composed of (24)
statements rated on a 2-point Likert scale.
Statements in structural aspect of care and
interpersonal dimension of care were ranging
from Unsatisfied (1) to Satisfied (2), and
statements in outcome dimension of care were
ranging from No (1) and Yes (2). The higher
score indicated higher satisfaction and the total
questionnaire score ranged from (24-48). Total
satisfaction score was classified as the
following:

o Unsatisfied when score was — (24-36).

o Satisfied when score was — (37-48).
Administrative design:

During this phase an official approval to
conduct the study was obtained by submission
an official letter from both the Director of
Benha University Hospital and the Head of
Obstetrics and Gynecology Department to
obtain agreement to conduct the study after
explaining its purpose.

Tools validity:

The tools of data collection was reviewed
by a panel of three expert professors in
Obstetrics and Gynecological Nursing to test
content validity and modifications were done
according to the panel’s judgements on the
clarity of sentences and the appropriateness of
content.

Tools reliability:

The tools reliability were satisfactory by
Cronbach’s alpha coefficient test for tool III,
tool IV, and tool V which revealed that; the
internal consistency of tool III (NVFAS) was
0.71, the internal consistency of tool IV (B-
MEPS) was 0.83 and the internal consistency
of tool V (Postoperative cesarean section
mothers

satisfaction =~ among  delivered

questionnaire) was 0.98.
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Ethical considerations:

Ethical aspects were considered before
starting the research as the following: An
approval was obtained from the Scientific
Research Ethical Committee (REC-OBSN-
DP98) at Faculty of Nursing at Benha
University for fulfillment of the research. An
official permission from the selected research
settings was obtained for the fulfillment of the
research.

Before applying the tools, the researchers
explained the aim and importance of the
research to gain participant pregnant women’s
trust. The researchers obtained a written
informed consent from participant pregnant
women to participate in the research and
confidentialities were assured. The research
didn’t have any physical,
psychological risks on the participant pregnant
woman. All tools of data collection were burnt
after statistical analysis to promote the
confidentiality of the participant pregnant
women. Also, research tools didn’t include any
immoral statements and respect human rights.

social or

The participant pregnant woman had the right
to withdraw at any time freely.
Pilot study:

The pilot study was conducted on (10%) of
the total duration that was 4 weeks, which
were 12 women. It was conducted to test the
simplicity, feasibility, clarity and applicability
of the developed tool, also to find out the
possible obstacles and problems that faced the
researchers and interfered with data collection.
According to the result of the pilot study, tool
IV and V were required to be modified. So
that, the pilot study sample was excluded from
the total study sample.

Field work:

The current research was carried out from

the beginning of November, 2023 to the end of

July, 2024 (covering nine months) for
completing the research. The researchers
visited the previously mentioned setting two
consecutive days per week (Saturdays and
Sundays) from 9 am. to 3 p.m. The
researchers interviewed 3-5 women per week
individually to collect data.

Preparatory phase:

The preparatory phase was the first phase
of the field work of this research; the research
was carried out through reviewing past and
recent local and international related literature
covering the various aspect of this research
study using books, articles, magazines and
network about the related studies to evaluate
the effect of virtual reality on anxiety, stress
and hemodynamic parameters of women
undergoing cesarean section. This helped the
researchers to become acquainted with the
magnitude and importance of the problem also,
guided the researchers to prepare the required
data collection tools.

The  researchers prepared  wearable
Shinecon headset virtual reality glasses as well
as a suitable mobile phone as Xiaomi Redmi
10 2022 smartphone, for applying the virtual
reality videos. The researchers prepared
playlists of immersive virtual reality
environments videos that were accompanied
by either Holy Quran surah recitations or calm
relaxing music on the mobile phone to be
applied during the entire duration of the
cesarean section for about (60) minutes, as
these videos created 360° audiovisual virtual
environments during the operation. Examples
of immersive virtual reality environments
videos that were used during cesarean section
were tours inside (Al-Masjid Al-Haram, The
Prophet’s Mosque, Al-Masjid Al-Agsa, the
Italian countryside, forests, beaches, the island
of Maldives and the sea world).
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Virtual reality headset

Besides, the researchers prepared the
printed-out representative photo cards of
virtual reality environments videos to help
participants make an informed and favorite
choice for immersive experience in advance.

Then the researchers conducted the pilot
study on of the total duration that was 4 weeks.
The pilot study sample was excluded from the
total study sample due to the tool IV and V
were required to be modified.

Interviewing and assessment phase:

At the beginning of the interview, the
researchers visited the research setting at
Benha University Hospital two consecutive
days per week (Saturdays and Sundays) and
prepared a separated place at the waiting hall
of the Obstetrics and Gynecology outpatient
clinic away from over crowdedness for
interviewing participant pregnant women to
keep women’s privacy, confidentiality and
trust. The researchers introduced themselves
and greeted with each pregnant woman
undergoing elective cesarean section, then the
researchers explained the aim of the research
to pregnant woman, provided the pregnant
woman with all information about the research
and the researchers obtained the written
informed consent from all women that were
included in the research.

The  researchers
participant  pregnant
following tools: Structured interviewing
questionnaire (Tool I) was used to assess
general characteristics and obstetrical history

interviewed each

woman using the

of participant pregnant women in the waiting
hall of Obstetrics and Gynecology outpatient
clinic on (Saturdays), the day before the
operation. The average time for the completion
of this tool was around (5-10) minutes.
Besides, the researchers assessed maternal
hemodynamic parameters (Tool II), visual
facial anxiety (Tool III) and emotional
preoperative stress (Tool IV) at entering the
operating room before application of virtual
reality on (Sundays), the day of the operation.
The average time for the completion of tool
(IT) was around (5-10) minutes and the average
time for the completion of both tools (III and
IV) was around (7-13) minutes. All of these
data gathered to serve as a baseline for
subsequent comparisons to explore the virtual
reality applicability for relieving anxiety and
stability of
hemodynamic parameters during cesarean
section.

stress levels as well as

Planning phase:

The researchers screened all pregnant
women who underwent elective cesarean
section on the day before the operation at
Obstetrics and Gynecology outpatient clinic.
Moreover, the pregnant woman’s file was
examined to ensure that woman was eligible
for the study and compatible to the inclusion
criteria.

Then, the researchers divided the study
sample into two equal groups (the study group
was (85) women and the control group was
(85) women). As the researchers began the
study application with one participant pregnant
woman for the study group, followed by one
participant pregnant woman for the control
group alternately.

The researchers provided a verbal
explanation about how the virtual reality
device and mobile phone were operating with
immersive virtual reality environments. Also,
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the researchers informed the pregnant
participant woman about how the virtual
reality glasses were applied during cesarean
section. As well as the duration of wearing of
virtual reality glasses.

The researchers told the pregnant
participant woman about the variety of offered
selections of relaxing audio-visual virtual
reality environments videos to choose from.

The researchers clarified to the pregnant
participant woman the time points for
measuring data collection tools before, during
and after application of virtual reality to
evaluate the effect of immersive virtual reality
as a distraction method on anxiety, stress and
hemodynamic  parameters of  women
undergoing cesarean section.

Implementation phase:

For the study group (virtual reality
group):

The routine hospital care was given to the
study group by the hospital staff in addition to
application of virtual reality.

Before entering the operating room, the
researchers informed the participant pregnant
woman about the different and available kinds
of virtual reality videos and ask the woman to
choose the videos to be watched from the
preprepared cards.

The researchers prepared a playlist of these
selected videos with approximate duration of
(60) minutes on mobile phone in standby mode
for starting to avoid the video display
termination before finishing cesarean section
for better audio-visual distraction.

Also, the researchers kept the mobile phone
in aeroplane mode to avoid receiving phone
calls or any mobile notifications while
watching videos.

While the participant pregnant woman was
prepared for regional anesthesia, the
researchers sterilized virtual reality glasses and
mobile phone with alcohol (70%) to avoid

transmission of contamination or nosocomial
infection between participant pregnant women.

The researchers opened the virtual reality
glasses’ cover and put the mobile phone inside
virtual reality glasses. Then, the researchers
closed the cover well to avoid the mobile
phone falling and connected the headphone
socket with the mobile phone.

After that, the researchers put the virtual
reality glasses on the participant pregnant
woman’s head and adjusted them to fit
participant ~ pregnant woman’s head
circumference and eye orbit. Additionally, the
researchers adjusted the depth of vision field to
focus on videos for clear and better vision.
Also, the researchers ensured that virtual
reality headset was adjusted to her ear to for
better video sounds hearing and external
environmental sounds isolation.

Then, the researchers pressed the video play
button on the virtual reality glasses and
enhanced the participant pregnant woman to be
more relaxed, feeling as living in, visiting and
exploring new environments.

The desirable list started playing after
regional anesthesia and continued during the
entire operation until the skin suturing was
completed (the time of removing the virtual
reality glasses).

During the operation the participant woman

was assessed at two points a time as following:
Tool II (maternal hemodynamic parameters)
was assessed at skin incision ‘“during
application of virtual reality” and at 2 hours
postoperative “after application of virtual
reality”.
Tool III and Tool IV (a novel visual facial
anxiety scale (NVFAS) and the brief measure
of emotional preoperative stress (B-MEPS))
were assessed at the end of skin suture “during
application of virtual reality” and at 2 hours
postoperative “after application of virtual
reality”.

Finally, the

researchers assessed the
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women’s satisfaction regarding (structural
aspect of care, interpersonal dimension of care
and outcome dimension of care) at 2 hours
postoperative “after application of virtual
reality” by Tool V (Postoperative cesarean
section satisfaction among delivered mothers
questionnaire). The average time needed to
complete this tool was around (5-10) minutes.
For the control group:

The participant pregnant women received
the routine hospital care by health care
provider. The researchers visited the
previously mentioned research setting two
days per week from 9 am. to 3 p.m., the
researchers  interviewed the  participant
pregnant women and collected tools (IL, III, IV
and V): The same time measurements for
(hemodynamic parameters, (NVFAS), (B-
MEPS) and postoperative cesarean section
satisfaction =~ among  delivered = mothers
questionnaire) were followed without applying
virtual reality glasses as a method of relieving
anxiety and stress.

Evaluation phase:

After application of wvirtual reality
technology on the study group, the researchers
evaluated the effect of virtual reality on
hemodynamic parameters, anxiety, stress and
woman’s satisfaction regarding (structural
aspect of care, interpersonal dimension of care
and outcome dimension of care) by using tools
(II, III, IV and V) at 2 hours postoperative
"after application of virtual reality" as well as
the control group.

Statistical analysis:

The researchers verified data prior to
computerized entry and used the statistical
package for social sciences (SPSS version 25)
for that purpose, followed by data tabulation
and analysis. Descriptive statistics were
calculated for the data (e.g., mean and standard
deviation for quantitative data and (frequency

and distribution for qualitative data). As well

as, the significance of difference was tested

using one of the following tests: (Chi square
test and fisher exact test for intergroup
comparison of categorical data) and

(independent t-test was used to compare mean

of two groups of quantitative data).

e When p-value was < 0.05, it was considered
statistically significant (*).

e While p-value was > 0.05, it was considered
statistically insignificant and p-value was <
0.01, it was considered highly significant
(**) in all analyses.

Results:

Table (1) clarifies that 60.0% of the study
group and 59.9% of the control group in age
group from 24 - < 29 years old with mean age
27.7344.25 years old of the study group and
26.86+4.62 years old of the control group
respectively. Moreover, 68.2% of the study
group meanwhile, 71.8% of the control group
respectively lived in rural area. Also, 100% of
the control groups meanwhile 97.6% of the
study group were married. Concerning level of
education, it was cleared that 47.1% of the
study group and 49.4% of the control group
respectively had secondary education. As
regards occupational status, 52.9% of the study
group and 64.7% of the control group
respectively were housewives. Generally, there
was no statistically significant difference
between the study and control groups
regarding general characteristics p > 0.05. That
is reflected groups homogeneity.

Table (2) displays that 58.8% of the study
group and 68.2% of the control group
respectively were multigravida. Increasingly,
57.6% of the study group and 65.9% of the
control group respectively were multipara.
Moreover, 41.2% of the study group and
43.5% of the control group respectively had
gestational age from 39-40 weeks with a mean
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gestational age of 39.07+1.51 weeks of the
study group and 39.25+1.44 weeks of the
control group respectively. In relation to mode
of last delivery, 66.1% of the study group and
64.3% of the control group respectively
performed cesarean section for the last
delivery. Also 56.5% of the study group and
61.2% of the control group respectively were
compliant with antenatal care follow up. As
well as, the mean duration of current cesarean
section of both the study and control groups
were 42.87+£6.07 minutes of the study group
and 44.60+6.22 minutes of the control group
respectively.  Generally, there was no
statistically significant difference between the
study and control groups regarding obstetrical
history p > 0.05. That is the two groups under
study homogenous.

Table (3) denotes that there was no
statistically significant difference at any time
point between both the study and control
groups regarding temperature, respiratory rate
and peripheral oxygen saturation P > 0.05.
before application of virtual reality “at entering
the operating room and before anesthesia”,
there was no statistically significant difference
between both the study and control groups
regarding pulse rate, systolic blood pressure
and diastolic blood pressure P > 0.05. While,
there were statistically significant differences
in the study group compared to the control
group regarding pulse rate, systolic blood
pressure and diastolic blood pressure “at the
end of skin suture and at 2 hours postoperative
during and after application of virtual reality P
<0.05.

Table (4) describes that there was a
marked decrease in total mean scores of visual
facial anxiety among the study group at
entering the operating room and before
anesthesia, at the end of skin suture and at 2
hours postoperative with total mean scores of
7.46£2.06, 3.76x1.81 and  1.91£1.66
respectively. In contrast, the control group

revealed an obvious increase in total mean
scores of visual facial anxiety higher than the
study group at the same time points with total
mean scores of 7.74+1.56, 5.58+1.69 and
3.01 £2.07 respectively. Also there were
statistically significant differences found in the
study group compared to the control group in
total visual facial anxiety scores “at the end of
skin suture and at 2 hours postoperative
”during and after application of virtual reality"
P <0.05.

Table (5) clarifies that there was an
observed lessening in total mean scores of all
items of the emotional preoperative stress
among the study group at entering the
operating room and before anesthesia, at the
end of skin suture and at 2 hours postoperative
with total mean scores of 23.11+3.04,
12.03£2.70 and 7.4242.75
Oppositely, the control group showed an
observed increase in the total mean scores of
emotional preoperative stress higher than the
study group at the same time points with mean
scores of 23.29+2.66, 19.84+3.47 and
14.67+3.70 respectively. In addition, there
were highly statistically significant differences

respectively.

observed in total mean scores of emotional
preoperative stress were in the study group
compared to the control group at the end of
skin suture and at 2 hours P <0.001.

Table (6) displays that there was a marked
improvement in total mean score of
satisfaction dimensions among the study group
at 2 hours after application of virtual reality
with total mean scores of 40.49+3.13 that was
higher than the control group with total mean
scores of 31.81£3.64. Increasingly, there was a
highly statistically significant difference found
in the study group compared to the control
group “at 2 hours postoperative "after
application of virtual reality P < 0.001.

Table (7) clarifies that, there was a
statistically significant relation between total
visual facial anxiety score and only the age of

704



Alshaimaa Abd-elsattar, Samia Abdel-Hakem, Hanan Amin and Ola Abdel-Wahab

the women in the study group “at entering the
operating room and before anesthesia "before
application of virtual reality p < 0.05. While,
there was no statistically significant relation
between total visual facial anxiety score and
general characteristics of participant pregnant
women in the study group “at the end of skin
suture "during application of virtual reality P >
0.05.

Table (8) demonstrates that, there was a
statistically significant relation between total
emotional preoperative stress score and only
the age of the women in the study group “at
entering the operating room and before
anesthesia before application of virtual reality"
P < 0.05. While, there was no statistically
significant relation between total emotional
preoperative  stress score and  general
characteristics of participant pregnant women
in the study group at the end of skin suture
during application of virtual reality P > 0.05.

Table (9) reveals that, there was a
statistically significant relation between total
visual facial anxiety score and (gravidity and
parity) of the women in the study group “at
entering the operating room and before
anesthesia before application of virtual reality
P < 0.05. While, there was no statistically
significant relation between total visual facial
anxiety score and selected items of obstetrical
history of the women in the study group at the
end of skin suture during application of virtual
reality P > 0.05.

Table (10) illustrates that, there was a
statistically significant relation between total
emotional preoperative stress score and
(gravidity and parity) of the women in the
study group at entering the operating room and
before anesthesia" before application of virtual
reality P < 0.05. While, there was no
statistically significant relation between total
emotional preoperative stress score and

selected items of obstetrical history of the
women in the study group at the end of skin
suture during application of virtual reality P >
0.05.
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Table (1): Distribution of studied sample according to general characteristics of participant
pregnant women for both groups (the study and control groups) (n=170).

L. Control group (n=85) Study group (n=85) Chi square
General characteristics P-value
No. | % No. | % test/FET
Age (in years)
18 - <23. 22 259 15 17.6
24 - <29. 45 59.9 51 60.0 1.720 4.220
30 - <35. 18 21.2 19 22.4
Mean +SD 26.86+4.62 27.73+4.25
Residence
Rural. 61 71.8 58 68.2 0.252 0.616
Urban. 24 28.2 27 31.8
Marital status
Married. 85 100.0 83 97.6
Divorce. 0 0.0 1 1.2 2.020 0.3640
Widowed. 0 0.0 1 1.2
Level of education
Illiterate. 5 5.2 6 7.1
Primary education. 9 10.6 12 14.1 0.640 0.887
Secondary education. 42 49.4 40 47.1
High education. 29 34.1 27 31.8
Occupation
Housewife. 55 64.7 45 52.9 2.420 0.119
Work. 30 35.3 40 47.1

No statistical significant p > 0.05.
Table (2): Distribution of studied sample according to obstetrical history for both groups (the
study and control groups) n=170.

Obstetrical history Control group (n=85) Study group (n=85) Chi square Povalue
No. % No. % test

Gravidity
Primigravida. 27 31.8 35 41.2 1.620 0.202
Multigravida. 58 68.2 50 58.8
Parity
Primipara. 29 34.1 36 42.4 1.220 0.269
Multipara. 56 65.9 49 57.6
Current gestational age (in weeks):
37-38. 20 23.5 25 29.4
39-40. 37 43.5 35 41.2 0.781 0.677
> 40. 28 329 25 29.4
Mean £SD 39.25+1.44 39.07:1.51 independent | 0.095
Mode of previous delivery n=56 n=49
Vaginal delivery. 20 35.7 12 24.5 1.550 0.213
Cesarean section. 36 64.3 37 66.1
Compliance with antenatal care follow up
Yes. 52 61.2 48 56.5 0.389 0.533
No. 31 36.5 37 43.5
Duration of current cesarean section (in minutes) tlt(::?:;d;;g 0.069
Mean +SD | 44.60+6.22 | 42.87+6.07
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Table (3): Mean scores of hemodynamic parameters of the studied women in both groups (the study and control groups) before, during and
after application of virtual reality (n=170).

. Control group Study group
Time of Phase of . - - Independent t-
. . Hemodynamic parameters n=85 n=85 P-value
assessment | intervention test
Mean + SD Mean £ SD
o T s = . Temperature (C°) 37.05+0.11 37.024+0.09 1.680 0.094
< ; 'z § £ Respiratory rate (c/m) 18.14+0.86 17.87+1.05 1.830 0.069
@SS 2§ |Pulse rate (b/m) 88.76+7.91 89.55+10.23 0.562 0.575
o [F] .
§ oo g g - Systolic Blood Pressure (mmHg) 118.12+8.77 120.08+7.05 1.600 0.110
5 ;E ot @ *E Diastolic Blood Pressure (mmHg) 61.08+8.11 65.50+7.02 0.871 0.385
- = o . .
< 3% S 2 Peripheral Oxygen Saturation
22 2% (Sp02% ) 98.51+0.73 98.33+0.86 1.430 0.153
g Temperature (C°) 37.03+0.12 37.01+0.10 1.210 0.226
g‘ = E Respiratory rate (c¢/m) 17.66+1.15 17.48+1.18 0.987 0.325
o— 9 X
7 = 3 Pulse rate (b/m) 79.40+6.04 76.85+4.85 3.030 0.003*
* h
E g = Systolic Blood Pressure (mmHg) 113.16+8.80 116.60+7.78 2.690 0.008*
E o0 g Diastolic Blood Pressure (mmHg) 66.12+10.46 69.244+8.38 2.140 0.034*
< £ - -
% ERe fg;g‘;f}"‘)l Oxygen  Saturation | g¢ 19.,99 98.35+0.82 1230 0.217
0
— Temperature (C°) 37.15+£0.12 37.12+0.11 1.350 0.126
=)
.9 g 3 Respiratory rate (c/m) 17.82+0.80 17.68+0.87 1.090 0.275
‘g b= €= Pulse rate (b/m) 79.39+5.43 77.11+4.84 2.880 0.004*
B & D
fl 2 = L; Systolic Blood Pressure (mmHg) 116.64+7.36 119.00+5.01 2.440 0.015*
=
< Z ? ‘E Diastolic Blood Pressure (mmHg) 67.84+6.42 69.9846.10 2.22 0.027*
= 2= Peripheral Oxygen Saturation
(=)
= (SpO2% ) 98.80+0.55 98.92+0.27 1.750 0.081

No statistical significant p > 0.05.

* A statistical significant p < 0.05.

707



Effect of Immersive Virtual Reality as a Distraction Method on Anxiety, Stress and
Hemodynamic Parameters of Women Undergoing Cesarean Section

Table (4): Mean scores of total visual facial anxiety score of studied sample in both groups
(the study and control groups) before, during and after application of virtual reality n=170.

Visual facial anxiety score
. Phase of Control group | Study group | Independen
Time of assessment intervention n=85 n=85 t t-test p-value
Mean £SD Mean £SD
At entering the Before application
operating room and re appiica 7.74+1.56 7.4642.06 1.000 0316
. of virtual reality.
before anesthesia
. During
At thesﬁ‘t‘frgf skin | pplication of 5.581.69 3.76+1.81 6730 | 0.016*
virtual reality.
At2 hours After application | 5 ) 5 o 1.911.66 3830 | 0.005*
postoperative of virtual reality.

No statistical significant p > 0.05. * A statistical significant p < 0.05.

Table (5): Total mean scores of emotional preoperative stress in both groups (the study and
control groups) before, during and after application of virtual reality n=170.

Control group | Study group | Independe
n=85 n=85 nt P-value
Mean + SD Mean + SD t-test

Emotional preoperative stress Possible
subscales score

Negative Emotions

At entering the operating room and
before anesthesia "before application of 16.90+2.46 16.83+£2.18 0.198 0.844
virtual reality".
At the end skin suture "during 0-27
application of virtual reality".
At 2 hours postoperative. "after

applicationlz)f Vill")tual reality". 10.60+3.08 5.20+2.28 12.960 0.000%**
Positive Emotions

At entering the operating room and

14.51£3.04 8.52+2.29 14.470 0.000%**

before anesthesia "before application of 6.21+0.97 6.45+0.98
virtual reality". 1.640 0.102
Atthe end skin suture "during 0-9 5324106 | 3.5061.11 | 10890 | 0.001%

application of virtual reality".

At 2 hours postoperative. "after
application of virtual reality".
Total score

At entering the operating room and
before anesthesia "before application of 23.11£3.04 23.29+2.66 0.403 0.688
virtual reality".
At the end skin suture "during 0-36
application of virtual reality".

4.07+1.34 2.22+1.18 9.490 0.000%**

19.84+3.47 12.03+2.70 16.340 0.000%**

At 2 hours postoperative. "after
application of virtual reality".

14.67+3.70 7.42+2.75 14.460 0.000%**

No statistical significant p > 0.05. **A Highly Statistical significant p < 0.001.
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Table (6): Total mean scores of satisfaction dimensions in both groups (the study and control
groups) at 2 hours postoperative after application of virtual reality (n=170).

Possibl Control group Study group Ind d
Satisfaction dimensions ossible n=85 n=85 ndepende P-value
score nt t-test
Mean =+ SD Mean + SD
tisfacti ith th
Satisfaction  wi “1 714 8.79+1.38 10.65+1.30 9.010 0.000%*
structural aspect of care
Satisfaction with the
interpersonal dimension of | 11-22 15.32+£2.67 19.25+£2.10 10.630 0.000%*
care
Satisfacti ith t
anistaction With outcomes 1 ¢ 12 7.71=1.18 10.60+1.03 16590 | 0.000%*
dimension of care
Total score 24-48 31.81+3.64 40.49+3.13 16.640 0.000**
**A Highly Statistical significant p < 0.001.
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Table (7): Relation between general characteristics of women in the study group and their total visual facial anxiety score before and during

application of virtual reality phases n=85.

Total visual facial anxiety score

Before application of virtual reality “at entering the During application of virtual reality “at the end of

General characteristics operating room= skin suture”
Mild Moderate Severe p. Mild Moderate Severe
n=14 n=52 n=19 X2 n=46 n=30 n=9 X2 | P-value
No. | % | No. | % | No. | % value No. | % | No. | % | No. | %

Age (in years)
18 - <23 2 143 ] 5 9.7 8 | 42.1 12.13 8 1174 | 6 | 200 | 1 11.1 0.51
23 -<29 9 1643 | 32 | 61.5 | 10 | 52.6 0 0.016* | 27 | 58.7 | 18 | 60.0 66.7 3 0.972
29 ->35 3 1214 15 288 | 1 5.3 11239 6 | 20.0 | 2 22.2
Residence
Rural 11 | 786 | 34 | 654 | 13 | 684 30| 652 | 21 | 70.0 | 7 77.8 | 0.61
Urban 3214 18 346 6 | 316 |85 002 e 9 300 2 202 | 4 | 0T
Marital status
Married 13 1929 | 51 | 98.1 | 19 | 100.0 451 97.8 | 29 | 96.7 | 9 | 100.0 2.68
Divorced 0 0.0 1 1.9 0 00 |5750]| 0219 | 1 2.2 0.0 0 0.0 '0 0.611
Widowed 1 7.1 0 0.0 0.0 0 | 0.0 1 3.3 0 0.0
Level of education
Mlliterate 1 7.2 4 7.7 1 5.2 3] 65 2 6.6 1 11.1
Primary education 3 1214 6 | 115 3 15.8 711521 5 | 167 ] 0 0.0 2.96
Secondary education 7 1500 | 24 | 462 | 9 | 474 1.560 0.955 435 | 14 | 46.7 | 6 66.7 0 0.813
High education 3 1214 | 18 | 346 6 | 31.6 16 | 348 | 9 | 30.0 | 2 22.2
Occupation
Housewife 9 | 643 | 25 | 48.1 | 11 | 579 24 | 522 | 16 | 533 | 5 55.6 | 0.03
Work 5 | 35727 519 ] 8 | 42.1 1.400°10.496 22 1 47.8 | 14 | 46.7 | 4 44 4 7 0.981

No statistical significant p>0.05. * A Statistical significant p < 0.05.

710



Alshaimaa Abd-elsattar, Samia Abdel-Hakem, Hanan Amin and Ola Abdel-Wahab

Table (8): Relation between general characteristics of women in the study group and their total emotional preoperative stress score before and
during application of virtual reality phases n=85.

Total emotional preoperative stress score
Before application of virtual reality “at entering the During application of virtual reality “at the end of skin
General characteristics operating room= suture”
Mild Moderate Severe Mild Moderate Severe
n=13 n=51 n=21 X2 | P-value n=45 n=32 n=8 X2 | P-value

No. | % | No. | % | No. | % No. | % | No. | % | No. | Y%
Age (in years)
18 - <23 2 154 | 4 7.8 9 | 429 7 15.6 7 219 | 1 12.5
23 -<29 8 61.5 | 32 | 627 | 11 | 52.3 | 14.690 | 0.005*% | 27 | 60.0 | 18 | 56.2 | 6 | 75.0 1.370 0.849
29 ->35 3 23.1 | 15 | 295 | 1 4.8 11 | 244 7 1219 |1 12.5
Residence
Rural 10 | 769 | 33 | 647 | 15| 714 29 | 644 | 22 | 688 | 7 | 875
Urban 3 23.1 | 18 | 353 | 6 28.6 0.845 1 0.656 16 | 356 | 10 | 312 | 1 12.5 1.670 0.433
Marital status
Married 12 | 923 | 50 | 98.0 | 21 | 100.0 44 | 97.8 | 31 | 969 | 8 | 100.0
Divorced 0 0.0 1 2.0 0 0.0 6.250 | 0.181 1 2.2 0 0.0 |0 0.0 2.550 | 0.635
Widowed 1 7.7 0 0.0 0 0.0 0 0.0 1 3.1 0 0.0
Level of education
[literate 0 0.0 4 7.8 2 9.5 3 6.7 2 6.3 1 12.5
Primary education 3 23.1 6 11.8 | 3 14.3 6 13.3 187 | 0 0.0
Secondary education 7 | 538 | 23 | 451 | 10 | 476 2.820 | 0.830 444 438 | 6 | 75.0 4.610 1 0.594
High education 3 23.1 | 18 | 353 | 6 28.6 16 | 35.6 312 | 1 12.5
QOccupation
Housewife 8 615 | 24 | 471 | 13 | 619 23 | 51.1 | 17 | 53.1 | 5| 625
Work 5 385 | 27 | 529 | 8 38.1 1.770 1 0412 22 | 489 | 15 | 469 | 3 | 375 0.354 0.838

No statistical significant p>0.05. * A Statistical significant p < 0.05.
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Table (9): Relation between selected items of obstetrical history of women in the study group and their total visual facial anxiety score before
and during application of virtual reality phases n=85.

Cesarean Section

Selected items of

Total visual facial anxiety score

Before application of virtual reality “at entering the
operating room”

During application of virtual reality “at the end of
skin suture”

No statistical significant p>0.05. * A Statistical significant p < 0.05.

obstetrical history Mild Moderate Severe p Mild Moderate Severe p
n=14 n=52 n=19 X2 ) n=46 n=30 n=9 X2 )
value value
No. % | No. % | No. % No. % | No. % | No. %
Gravidity
68.
Primigravida 2 143 | 20 | 38.5 | 13 4 20 | 435 | 12 | 40.0 3 33.3 0.34
3l 10.160 { 0.006* .6 0.841
Multigravida 12 | 8.7 | 32 | 61.5 6 6. 26 | 56.5 | 18 | 60.0 6 66.7
Parity
Primipara 2 | 143 21 | 404 | 13 65' 21 | 457 | 12 | 40.0 | 3 333 0.57
31 9.880 | 0.007* '3 0.751
Multipara 12 | 85.7 | 31 | 59.6 6 6' 25 | 543 | 18 | 60.0 6 66.7
Compliance with antenatal care follow up
Yes 6 429 | 27 | 519 | 15 75' 25 | 543 | 17 | 56.7 6 66.7 0.46
71 5.390 0.067 '5 0.792
No 8 57.1 | 25 | 48.1 4 1' 21 | 457 | 13 | 433 3 333
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Table (10): Relation between selected items of obstetrical history of women in the study group and their total emotional preoperative stress

score before and during application of virtual reality phases n=85.

Total emotional preoperative stress score
Before application of virtual reality “at entering the | During application of virtual reality “at the end of skin
Selected items of operating room” suture”
obstetrical history Mild Moderate Severe Mild Moderate Severe P.
n=13 n=51 n=21 X2 | P-value n=45 n=32 n=8 X2 value
No.| % | No.| % |No.| % No.| % | No.| % | No. %
Gravidity
Primigravida 5 | 385 | 16 | 314 | 14 | 66.7 19 | 422 | 13 | 40.6 | 3 37.5
Multigravida 8 | 615 | 35| 686 | 7 | 333 7690 0.021% 26 | 578 1 19 | 594 | 5 62.5 00691 0.966
Parity
Primipara 5 | 385 | 17 | 333 | 14 | 66.7 20 | 444 | 13 | 40.6 37.5
. 6.860 | 0.032* 0.197 | 0.906
Multipara 8 | 615 | 34 | 667 | 7 | 333 25 | 55,6 | 19 | 594 62.5
Compliance with antenatal care follow up
Yes 9 1692 | 26 510 | 13 | 619 24 | 533 | 18 | 562 | 6 75.0
No 4 | 308 | 25 | 490 | 8 | 38.1 1730 0.491 21 | 46.7 | 14 | 438 | 2 25.0 12907 0523

No statistical significant p>0.05. * A Statistical significant p < 0.05.
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Discussion:

Virtual reality is a developed, advanced,
distractive and non-pharmacological
technology which is applied in operative field
to reduce operative anxiety and stress for
women scheduled for elective surgical
procedures (Chiu, et al., 2023). So that, the
present research aim was to evaluate the
effect of immersive virtual reality as a
distraction method on anxiety, stress and
hemodynamic  parameters of  women
undergoing cesarean section.

According to general characteristics of
participant pregnant women, the current
research study demonstrated that less than
two-thirds of the study group and more than
half of the control group in age group from 24
- < 29 years old with mean age 27.734+4.25
years old of the study group and 26.86+4.62
years old of the control group respectively.
Moreover, more than two-thirds of the study
group meanwhile, less than three-quarters of
the control group respectively lived in rural
area.

Concerning level of education, it was
cleared that less than half of the study and
control groups respectively had secondary
education. As regards occupational status,
more than half of the study group and less
than two-thirds of the control group
respectively were housewives. Generally,
there was no statistically significant
difference between the study and control
groups regarding general characteristics. That
is reflected groups homogeneity.

According to the researchers’ perspectives,
homogeneity was useful in the present study
for generalization of the current study results
and avoiding the effect of confounding
variables.

The results of the present study agreed
with Xu, et al., (2024) who studied “Virtual
reality treatment could reduce anxiety for

women undergoing cesarean section with
spinal anesthesia: a randomized controlled
trial” demonstrated that the mean age was
34+4 years old of virtual reality group and
34+5 years old of the control group,
respectively. Also there was homogeneity
between two groups. Increasingly, the results
of the current study were similar to
Almedhesh, et al., (2022) who examined
“The effect of virtual reality on anxiety, stress
and hemodynamic parameters during cesarean
section: a randomized controlled clinical trial”
illustrated that analysis of the basic data
showed the mean age was 31.20 years in the
virtual reality group compared to 32.28 years
in the control group. Also there was
homogeneity between two groups.

As regard obstetrical history, more than
half of the study group and more than two-
thirds of the control group respectively were
multigravida. Increasingly, more than half of
the study group and less than two-thirds of the
control group respectively were multipara.
Moreover, more than two-fifths of the study
and control groups respectively had
gestational age from 39-40 weeks with a
mean gestational age of 39.07+1.51 weeks of
the study group and 39.25+1.44 weeks of
control group respectively.

In relation to mode of last delivery, less
than two-thirds of the study and control
groups respectively performed cesarean
section for the last delivery. More than half of
the study group and less than two-thirds of the
control group respectively were compliant
with antenatal care follow up. As well as, the
mean duration of current cesarean section of
both the study and control groups were
42.87+£6.07 minutes of the study group and
44.60+6.22 minutes of the control group
respectively.  Generally, there was no
statistically significant difference between the
study and control groups regarding obstetric
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history. That is the two groups under study
homogenous.

According to the researcher point of view,
this homogeneity was due to specific
standards in form of inclusion and exclusion
criteria that the researcher was adhering to.
Homogeneity was useful in the present study
for generalization of the current study results
and avoiding the effect of confounding
variables

The findings of the present were congruent
with Almedhesh, et al., (2022) who revealed
that the mean gravidity, parity and gestational
age were 4.25+2.36, 3.63%2.49 and
38.53+1.12 of virtual reality group compared
to 4.68+2.20, 3.86+2.02 and 38.43+£1.01 of
the control group. Also, clinical data showed
homogeneity of two groups.

In addition, the results of the current study
were consistent with Elsharkawy, et al.,
(2022) who researched “Efficacy of virtual
reality application as a distraction for
primiparity women at 1% stage of labor on
pain and anxiety control” showed that mean
gestational age were 39.56+1.35 weeks of
virtual reality group and 39.40+1.44 weeks of
the control group respectively. Also, there
was homogeneity between two groups.

Regarding maternal hemodynamic
parameters, there was no statistically
significant difference in the mean scores at
any time point between both the study and
control groups regarding temperature,
respiratory rate and peripheral oxygen
saturation. While application of virtual reality
during cesarean section led to obvious
improvements in the mean scores of systolic
blood pressure, diastolic blood pressure and
pulse rate with statistically significant
differences among the study group compared
to the control group.

From the researchers’ point of view, the
results of the current study might be due to
the positive and relaxing effects of virtual
reality on monitoring women's physiological
responses such as heart rate and blood
pressure through adapting the virtual
environment in real time to help manage both
anxiety and stress. As, if women’s anxiety
and stress levels rise, the virtual reality could
change to a more calming scene or provide
soothing visual and auditory elements.

The results of the current study were
supported by Ibrahim, et al., (2025) who
studied “Effect of virtual reality on anxiety,
satisfaction  level and  hemodynamic
parameters among women during cesarean
section” clarified that a highly statistically
significant difference was observed in
maternal hemodynamic parameters as blood
pressure and pulse between the study and
control groups during various stages of the
cesarean section. Although no significant
differences were found at admission to the
operating room immediately. In addition, the
findings of present study agreed with Xu, et
al., (2024) who commented that there were no
significant differences between the two
groups in respiratory rate.

The above mentioned results reinforce and
confirm the benefits of virtual reality in
improving hemodynamic parameters, as it has
a great effect in distracting the woman which
leads to stability of vital signs. These results
of current study supported the present
research hypothesis (2) that was: Women who
would apply virtual reality during cesarean
section would experience more stable
hemodynamic parameters than those who
won’t apply it.

Oppositely, the results of the present study
were in disagreement with Goodier, (2020)
who examined “Virtual reality may help
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relieve pain during childbirth” revealed that
there was no statistically significant
difference between the groups in blood
pressure after application of virtual reality.

From the researchers’ perspective, the
reason for the discrepancy in hemodynamic
parameters between these results and the
result of the current study might be due to
different study samples, where the current
study was applied to women undergoing
cesarean section, while the other two studies
were applied to vaginal delivery women.

Pertaining maternal anxiety, the distractive
effect of virtual reality caused a marked
decrease in total mean scores of visual facial
anxiety among the study group at entering the
operating room and before anesthesia, at the
end of skin suture and at 2 hours
postoperative respectively with statistically
significant differences found at the end of
skin suture and at 2 hours postoperative. In
contrast, the control group revealed an
obvious increase in total mean scores of
visual facial anxiety higher than the study
group at the same time points respectively.

The results of the current study were
supported by reticular activation theory that
proposed that audio and visual distraction
could overcome anxiety through receiving
sufficient and excessive sensory input,
thereby causing anxiety impulses to be
blocked to the brain so that anxiety is reduced
or not felt. As well as, pleasant sensory
stimulus inputs would stimulate pituitary
gland to secrete endorphins which is (feel
good chemicals) (Purnomo, et al., 2024).

The findings of present study were
symphonic with both Xu, et al., (2024) and
Almedhesh, et al., (2022), both showed that
virtual reality significantly reduced anxiety
among women undergoing cesarean section.

As well as, the results of current study in
the same line with Mahalan and Smitha,
(2023) who tested “Effect of audio-visual

therapy on pain and anxiety in labor: a
randomized controlled trial” mentioned that
the virtual reality application reduced anxiety
among women compared to standard care.

In contrast, the results of the current study
incongruent with Noben, et al., (2019) who
researched “A virtual reality video to improve
information provision and reduce anxiety
before cesarean  delivery:
controlled trial” commented that virtual

randomized

reality didn’t not lead to a decrease in
preoperative anxiety. These variations might
be due to lower level of study group
education, but in current studied women were
relatively highly educated.

Concerning maternal stress, the calming
effect of virtual reality led to an observed
lessening in total mean scores of all items of
the emotional preoperative stress among the
study group at entering the operating room
and before anesthesia, at the end of skin
suture and at 2 hours postoperative
respectively ~ with  highly  statistically
significant differences observed at the end of
skin suture and at 2 hours postoperative.
Oppositely, the control group showed an
observed increase in the total mean scores
higher than the study group at the same time
points respectively.

According to the researchers’ opinion,
virtual reality can guide relaxation and reduce
stress, through mindfulness meditation to help
calm nerves. These relaxation practices can
lower cortisol levels, subsequently reduce
overall stress and improve overall health
outcomes. Stress reduction during cesarean
section can lead to more stable hemodynamic
parameters such as blood pressure and heart
rate.

The findings of the present study were in
the same line with Mashak, et al., (2023)
who studied “Effect of virtual reality camera
on stress, anxiety, maternal and neonatal
outcomes during cesarean section under
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spinal anesthesia, the protocol of a
randomized clinical trial study” demonstrated
that virtual reality technology can reduce
stress and anxiety levels during cesarean
section. Moreover, the results of the present
study were consistent with a systematic
review of (23) studies by loannou, et al.,
(2020) who researched “A virtual reality and
symptoms management of  anxiety,
depression, fatigue, and pain: a systematic
review” found that virtual reality effectively
decreases symptoms of anxiety and stress in
various contexts and diseases.

These results of current study supported
the present research hypothesis (1) that was:
Women who would apply virtual reality
during cesarean section would experience less
anxiety and stress than those who wouldn’t
apply it.

Regarding maternal satisfaction with
cesarean section, there was a marked
improvement in total mean score of
satisfaction dimensions among the study
group at 2 hours post intervention that was
higher than the control group with highly
statistically significant difference found in the
study compared to control groups after
application of virtual reality.

According to the researchers’ perspective,
this might be due to the marked and positive
effect of wvirtual reality, as well as, the
women’s desire to try a novel, non-
pharmacologic, non-invasive, nature and less
side effects technology. So that, virtual reality
can be added to routine perioperative care due
to its emotional healing and calming effects.
The results of the current study were in the
same line with Ozer, et al., (2024) who
examined “Effects of wvirtual reality
interventions on the parameters of normal
labor: a systematic review and meta-analysis
of randomized controlled trials” commented

that virtual reality applications are effective
methods and increase satisfaction with
provided care. Moreover, the findings of the
present study agreed with Almedhesh, et al.,
(2022) who revealed that virtual reality
significantly improved women’s satisfaction
who undergoing cesarean section under
regional anesthesia.

Concerning, relation between both total
visual facial anxiety, emotional preoperative
stress  scores and  sociodemographic
characteristics, the present research study
clarifies that there was a statistically
significant relation between both total visual
facial anxiety and emotional preoperative
stress scores with only the age of the women
in the study group “at entering the operating
room and before anesthesia before application
of wvirtual reality. While, there was no
statistically significant relation between both
total visual facial anxiety and total emotional
preoperative  stress scores with general
characteristics of the women in the study
group at the end of skin suture "during
application of virtual reality. This might be
due to young age pregnant women haven’t yet
reached emotional and cognitive maturity
status. These women are unable to make
future decisions and fear of making a wrong
decision leading to high-risk from different
mental disease as anxiety, stress and
psychological agitation.

The results of the present study were
harmony with SeiedKaboli and Hashemi,
(2021) who studied “Relationship between
demographic  characteristics, stress and
anxiety before and after cesarean section in
pregnant women” showed that there is a
negative and significant relationship between
mother’s age and anxiety and stress before
and after cesarean section. As well as, the
results of the present study were consistence
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with Wang, et al., (2022) who researched
“Non-pharmacologic approaches in
preoperative  anxiety, a comprehensive
review” mentioned that age is a protective
factor of preoperative anxiety, as each (1)
year increase in age reduces five percent of
the chance of preoperative anxiety that
subsequently reducing stress.

Oppositely, the results of the present
study were incongruent with Lei, et al.,
(2025) who researched “Relationship between
anxiety symptoms and age-related differences
in tic severity” revealed that there was
positive correlation between severity of
anxiety associated symptoms which increased
linearly with age. These variations might be
due the study sample was from adolescents
who are often fear of social reactions, stigma,
bullying from society, social isolation and
failure to adequately control anxiety
symptoms. These might exacerbate anxiety
and lead to more severe symptoms.

Pertaining, relation between both total
visual facial anxiety and emotional
preoperative stress scores and obstetrical
history, there was a statistically significant
relation between both total visual facial
anxiety and emotional preoperative stress
scores and (gravidity and parity) of the
women in the study group “at entering the
operating room and before anesthesia before
application of virtual reality. While, there was
no statistically significant relation between
total visual facial anxiety score and selected
items of obstetrical history of the women in
the study group “at the end of skin suture
during application of virtual reality. This
might be due to fewer experiences of both
primigravida and primipara with cesarean
section’s  indications, care knowledge,
complications during operation or anesthesia
and no familiarity with the settings of
cesarean section.

The results of the current study were harmony
with Schaal, et al., (2020) who studied
“Comparing the course of anxiety in women
receiving their first or repeated cesarean
section: a prospective cohort study” reported
that women undergoing an elective repeated
cesarean section (multipara) had less anxiety
levels than women undergoing their first
cesarean section (primipara). Increasingly, the
finding of the current study were symphonic
with Grisbrook, et al.,, (2022) who tested
“Associations among cesarean section birth,
post-traumatic  stress, and  postpartum
depression symptoms” commented that
primiparity to be a risk factor for developing
postpartum psychological stress and post-
partum depression.

Vice versa, the results of the present
study were in congruent with Asali, et al.,
(2023) who researched “Correlates of higher
anxiety scores reported by women admitted
for elective cesarean section” mentioned that
history of a previous cesarean section
(multipara) was associated with higher
anxiety scores without statistical significance.
These variations might be due to the presence
of maternal and fetal indications of cesarean
sections that leads to high levels of maternal
anxiety and stress.

Conclusion:

Based on the results of the current study,
it could be concluded that immersive virtual
reality application as a distraction method was
an effective method in reduction of anxiety
and stress of women undergoing cesarean
section in addition to a positive effect on
hemodynamic parameters.
Recommendations:

e Encouraging hospitals administration for
preparing virtual reality as a supportive
measure for women during cesarean
section to lessen anxiety and stress and
maintain stabilize hemodynamic
parameters.
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e Considering virtual reality as a part of
routine hospital care in Obstetrics and
Gynecology Departments.

* Enhancing woman awareness about virtual
reality and it’s benefits during antenatal
visits  through developing antenatal
mothers’ classes or distribution of leaflets.

* Virtual reality designers should take into
account the weight of virtual reality
devices headsets for effective

implementations and boosting users’

satisfaction.

Further studies need to be performed:

* On larger sample sizes to ensure the effect
of virtual reality.

* Confirming the anxiolytic and sedative
effects of virtual reality on both elective
and selective cesarean sections.

References:

Abubakar, K., K., Wariyo, A. & Dirirsa, G.

(2023). Assessment of Client Satisfaction on

Post Cesarean Section and Associated Factors

among Delivered Mothers. 2021. Inquiry,

60:469580231174326.

Ahmed, A. E, Daak, L. I, Alayidh, M. A. &

Filfilan, R., (2025). The Role of Preoperative

Virtual Reality for Anxiety Reduction in

Pediatric Surgical Patients: A Systematic

Review and  Meta-Analysis.  Cureus,

17(1):e77077.

Almedhesh, S. A. Elgzar W. T. Ibrahim H.

A. & Osman, H. A., (2022). The Effect of

Virtual Reality on Anxiety, Stress, and

Hemodynamic Parameters during Cesarean

Section, A Randomized Controlled Clinical

Trial, Saudi Medical Journal, 43 (4).

Araj, S. Griffin, A., Dixon, L., Spencer, S.,

Peavie, C. & Wallace, K. (2020). An

Overview of Maternal Anxiety During

Pregnancy and the Post-Partum Period. J

Ment Health Clin Psychol; (2020). 4(4): PP.

(47-56).

Asali, F., Abu Mahfouz, 1., Al-Marabhah,
L. & Alatoom, S., (2023). Correlates of
Higher Anxiety Scores Reported by Women
Admitted for Elective Cesarean Section.
Heliyon, 9(7):e18143.

Cao, X., Yumu, R., Loani, O. & Lazo, E.,
(2017). Novel Visual Facial anxiety Scale for
Assessing Preoperative Anxiety. PLoS One,
12(2):e0171233.

Chiu, P. L., Li, H., Yap, K. Y., Lam, K. C,,
Yip. P. R. & Wong, C. L. (2023). Virtual
Reality-Based Intervention to  Reduce
Preoperative Anxiety in Adults Undergoing
Elective Surgery: A Randomized Clinical
Trial. JAMA Netw Open., 6(10):e2340588.
Cybulski, G., (2021). Bioimpedance and
Spectroscopy, Part I: Measurement and
instrumentation ~ Text  Book, Chapter:
Applications and prospects for impedance
Cardiography: Stationary and ambulatory
Implementations, 1% ed., Elsevier Inc.
Demirci, H., van der Storm, S. L., Huizing,
N. J. & Friser, M., (2023). Watching a
Movie or Listening to Music is Effective in
Managing Perioperative Anxiety and Pain: A
Randomized Controlled Trial. Knee. Surg.
Sports  Traumatol.  Arthrosc., 31(12):pp.
(6069-6079).

Dewedar, R., (2025). Evaluation of the
Adoption of World Health Organization 10-
Group Classification System for Cesarean
Section in Egyptian Hospitals. (Master's
Thesis), the American University in Cairo,
AUC Knowledge Fountain. P. (7).
Elsharkawy, A., Hady, R., Abdelhaliem
Said, S., Araby, O. & Abou-Elazab, R.
(2022). Efficacy of Virtual Reality
Application as a Distraction for Primiparity
Women at 1st stage of Labor on Pain and
Anxiety Control. Egyptian Journal of Health
Care, 13(1), pp. (1273, 1278).

719



Effect of Immersive Virtual Reality as a Distraction Method on Anxiety, Stress and

Hemodynamic Parameters of Women Undergoing Cesarean Section

Goodier, R., (2020). Virtual Reality May
Help Relieve Pain during Childbirth, Reuters.
Available at: https:// www. Reuters. com/.
Accessed on: 6/10/2024.

Grisbrook, M. A., Dewey, D. & Cuthbert,
C., (2024). The Association between
Cesarean  Section Delivery and Child
Behavior: Is It Mediated by Maternal Post-
Traumatic Stress Disorder and Maternal
Postpartum Depression?. Behav. Sci., 14(1),
Available at:
https://doi.org/10.3390/bs14010061.
Gunusen, I., Akdemir, A., Sargin, A. &
Karaman, S. (2022). The Effects of Co2
Pneumoperitoneum at Different Temperature
and Humidity on Hemodynamic and
Respiratory Parameters and Postoperative
Pain in Gynecological Laparoscopic Surgery:
A Prospective Randomized Controlled Study.
Asian J Surg., 45(1):pp. (154-161).

Hussein, D. E., Ahmed, M., Mohamed A.
R. & Abd El-Wahab A., O. (2022).
Usability of Virtual Reality for Alleviating
Pain and Anxiety for Primiparity Women
during 1st Stage of Labor and its Reflection
on Labor Outcomes. (Master Thesis), Chapter
(6): Discussion, Faculty of Nursing, Benha
University, pp. (92-93).

Ibrahim, H. L., Essa, R. M., Eltomy, E. H.
M., Abdel Aziz, N. 1. & Allam, T. H.,
(2025). Effect of Virtual Reality on Anxiety,
Satisfaction level and  Hemodynamic
Parameters among Women during Cesarean
Section. Egyptian Journal of Health Care,
16(2):P. (717).

Ioannou, A., Papastavrou, E., Avraamides,
M. N. & Charalambous, A., (2020). Virtual
Reality and Symptoms Management of
Anxiety, Depression, Fatigue, and Pain: A
Systematic Review. SAGE Open Nurs.,
27;6:2377960820936163.

Lei, T., Yang, K., Jun, J., Hu, S., Yang, Q.,
Hong, X. & Cui, Y., (2025). Relationship
Between Anxiety Symptoms and Age-Related

Differences in Tic Severity. Neuropsychiatr
Dis Treat., 2025 Jan 6(21):pp. (25-36).
Maghalian, M., Mohammad-Alizadeh-
Charandabi, S. & Ranjbar, M., (2024).
Informational video on preoperative anxiety
and postoperative satisfaction prior to elective
cesarean delivery: a systematic review and
meta-analysis. BMC Psychol., 12, 6 (2024).
Mahalan, N. & Smitha, M. V., (2023).
Effect of audio-visual therapy on pain and
anxiety in labor: A randomized controlled
trial. European Journal of Obstetrics and
Gynecology and Reproductive Biology,
20(2023)100240:pp. (1-8).

Mashak, B., Rezaeinejad, M.,
Hantoushzadeh, S., Jafarabady, K. &
Rezaei, M. M., (2023). Effect of Virtual
Reality Camera on Stress and Anxiety and
Maternal and Neonatal Outcomes during
Cesarean Section under Spinal Anesthesia,
the Protocol of a Randomized Clinical Trial
Study. Fertil Gynecol Androl., 3(1):e138559.
Mohammadi, P., Bahaadinbeigy, K.,
Sarabi, R., Moulaei, K. & Mirzai, M.,
(2025). Can Virtual Reality Technology
Reduce Anxiety Before a Cesarean Section in
Primigravida Women?. Health Science
Reports. 8. 10.1002/hsr2.70523.

Noben, L., Simone, M. T. A. & Goossens, S.
V., (2019). A Virtual Reality Video to
Improve Information Provision and Reduce
Anxiety  before = Cesarean  Delivery:
Randomized Controlled Trial. JMIR Mental
Health, 6(12): Available at:
https://api.semanticscholar.org/CorpusID:209
409493. Accessed on: 14/4/2023.

Ozer, E., Cetinkaya Sen, Y., Canl, S. &
Giiveng, G., (2024). Effects of Virtual
Reality Interventions on the Parameters of
Normal Labor: A Systematic Review and
Meta-Analysis of Randomized Controlled
Trials. A Meta-Analysis of Virtual Reality
Interventions on the Parameters of Normal
Labor. Pain Manag. Nurs., 25(1):pp. (93-99).

720


https://doi.org/10.3390/bs14010061

Alshaimaa Abd-elsattar, Samia Abdel-Hakem, Hanan Amin and Ola Abdel-Wahab

Purnomo, D., Sari, D. & Widiyawati, W.,
(2024). The Effect of Audio Distraction
Technique Hearing the Murrotal Al-Qur’an
on Anxiety in Pre-Operative Patients at
Muhammadiyah Gresik Hospital. Kontribusia
:Research Dissemination for Community
Development, 7(2): 2024.

Saleh, S., Heraiz, A., Abdelfatah, R., Harb,
O., El-gazar, M. & Abo-Elfath, A., (2025).
Chronic Endometritis in Cases with Cesarean
Section Scar Defect. Zagazig University
Medical Journal, 31(11): P. (333).

Sarhan, A. M., Zaitoun, M. M., & Atia, S.
L., (2022). Assessing Maternal Satisfaction
with Cesarean Delivery at Zagazig University
Hospital in Egypt. The Egyptian Journal of
Hospital Medicine, 88:PP. (3703-3709).
Schaal, N. K., Fehm, T., Wolf, O. T.,
Gielen, P., Hagenbeck, C., Heil, M.,
Fleisch, M. & Hepp, P., (2020). Comparing
the Course of Anxiety in Women Receiving
Their First or Repeated Cesarean Section: A
Prospective Cohort Study. Women Birth,
33:PP. (280-285).

SeiedKaboli, K. & Hashemi, Z., (2021).
Relationship between Demographic
Characteristics, Stress and Anxiety before and
after Cesarean Section in Pregnant Women.
Journal of Medical and Dental Science
Research, 8(4): PP. (43-48).

Simone, C. G. & Bobrin, B. D., (2025).
Anxiolytics and Sedative-Hypnotics Toxicity
Book. [Updated 2023 Jan 13]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls
Publishing; 2025 Jan-. Available at:
https://www.ncbi.nlm.nih.gov/books/NBK 562
309/. Accessed on: 18-12-2024.

Sung, S., Mikes, B. A. & Martingano, D. J.,
(2024). Cesarean Delivery. [Updated 2024
Dec 7]. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing;, Available
at: https://www.ncbi.nlm.nih.gov/books/

Accessed on 15-12-2023.

Wang, R., Huang, X., Wang, Y. & Akbari,
M. (2022). Non-pharmacologic Approaches
in Preoperative Anxiety, a Comprehensive
Review. Front Public Health. 11; 10:854673.
Wolmeister, A. S., Schiavo, C. L., Nazario,
K. C. K., Castro S., M.Souza A., Caetani R.
B., Caumo W. & Stefani L. C. N., (2020).
The Brief Measure of Emotional Preoperative
Stress (B-MEPS) as a New Predictive Tool
for Postoperative Pain: A  Prospective
Observational Cohort Study. National Library
of Medicine, 15(1): €0227441.

Wong, M., Spiegel, B. & Gregory, K.,
(2021). Virtual Reality Reduces Pain in
Laboring Women. American Journal of
Obstetrics and Gynecology, 38(S 01):pp.
(167-172).

Xu, Y., Shou, Y., Li, Y. & Chen, D., (2024).
Virtual Reality Treatment could Reduce
Anxiety for Women undergoing Cesarean
Section with  Spinal  Anesthesia: a
Randomized Controlled Trial. Arch Gynecol.
Obstet., 310(3):pp. (1509-1516).

Yuda, R. A., Thamrin, M. H. & Raya P. G.,
(2025). Effects of pregnancy-related anxiety
on pregnancy outcomes. World Journal of
Advanced Research and Reviews, 2025,
25(01): PP. (496-503

721


https://www.ncbi.nlm.nih.gov/books/

2682 — 3934 A9 ad gt drals — sy palll o glel) A ] pailal)

D) ol A gadl) 5 gl suslaa g 3 gl g (BIAN o elgd) Abu oS palil) dal i) aB) glf il
4 o) 5Y 5l Cruaady

hsie il gl) s e ina e (al (i ol aal) 46 Las—dans i) 3 slagdd

Sy pa s Ghadl @i S e il i 1 AY 420l daal e dlee 4 padll 52 ) ax
Al o Ule i lee dglead) ol jigills GRI (e dlle Gl gine (oo Sland) Ga el s
o slel) Al o€ palall aal 53Y) a8l ol il s sl Jal) G ciagd) Cppiall g 23U dpusdill g A o) sanadll
Al & sdd Al asanal 4 jadl) 5aY ol Cpracady DU Clapall 4 gedll B ) sall yuleas il 5 L
Cusals il pall Gla Aol de gaaall s Al ol de gana (lie sann) oaoad Al S sl
(VV0) (e 4058 dnm je e Al pal) Alie Ly daals ey 2l il 5 oLl ial yal and 4 )l
rClla) aan <l gl Adayliall g Al Hall e gane () s bl (and g 4y juadll 5aY ol Cuead Jala B2
Dlae sl 3 jlata) (Y edpaddll AL 5 Gluy) 3l ()bl aead gl sed aladiy) o3
Aalall i aklall 5l e gall uliall (£S5l (5 ad) en sl GBI el (Y a3 Ay gall 5 sl
AV iy (8 llia S Al i) S il Ay jeal) 30V gl any gl Liay Gl (O
AN Gadai aay s ol adll iy Gl Jaee 5 gad) ea sl GREI Gl dasgie 8 dilias)
AV ) Byh lia cuilS @l Cuila ) Adailiall de ganally A5l Al ) Ao gena ol Y
Ay Ll aleal ases @3S 5 dal ) ary g ol adaladl yigill palic cilayn Jawssie b dle dglias)
Al Gubt czlEY) dblal de gesall Ljlie Au ) de sene B el Y adl gl Gals
Ay sl 52Y 1l Cilaalall byl 5 il I QS e gl 5805 4l elgl) A S el oal yisY)
dae) o cibidinal 30y padi @ gl dseall 550 pulee o SlaaY) oLl ) Ay
Ot o Blaally gl sl Qi &y padll 5aY gl ol ] acly ¢l jalS al Y1 L8 )
Agsadll 3 ) sall julaa




	شيماء نسا البحث الاول
	شيماء نسا الملخص العربى البحث الاول



