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Abstract

Background: Preoperative anxiety is a common problem of surgical patients because it causes a range of emotional, psychologi-
cal and physical problems. Numerous pharmacological and non-pharmacological methods have been used to reduce the level of
anxiety in patients undergoing general surgery.
Objectives: The aim of this study was to evaluate the effect of electronic education on preoperative anxiety in patients undergoing
laparoscopic cholecystectomy (LC).
Methods: The present study was a randomized controlled trial on 88 patients who were candidates for LC in two intervention and
control groups in one of the Kermanshah hospitals. Patients in the intervention group received electronic education before surgery.
The Visual Analog Scale Anxiety (VAS-A) questionnaire was used to measure anxiety before surgery in the study. Data analysis was
performed using SPSS statistical software.
Results: The results showed that there was no significant difference in the level of basic anxiety between the intervention and con-
trol groups. In second VAS-A evaluation, a significant mean difference was observed between the two groups so that the anxiety of
the intervention group was calculated as 26.1 ± (SD = 16) vs. the control group as 45 ± (SD = 21). The mean of post-intervention
anxiety compared to pre-intervention anxiety significantly decreased in the intervention group.
Conclusions: Our findings highlight that electronic-based education can reduce the preoperative anxiety level in LC patients. There-
fore, it’s recommended to medical staff for delivering pre-surgery electronic educational interventions for LC surgical patients in
order to reduce the level of preoperative anxiety.

Keywords: Anxiety, Electronic Education, Preoperative Anxiety, General Surgery

1. Background

Anxiety is human reaction to any unknown situation
(1). Preoperative anxiety is a common problem for surgical
patients because it causes a range of emotional and physi-
cal problems (2). Presence in the hospital and being hospi-
talization is a stressful and life-threatening experience for
patients that cause fear and anxiety. Surgery is one of the
methods of treating many diseases that may cause a stress-
ful experience during the life of any person (3). Surgery, re-
gardless of its extent, duration, and type, has always been
considered an anxious experience (4). Anxiety is common
in patients who are candidates for surgery, so that Como
and Ferreira reported its prevalence in adults between 11 -
80% and by Berns et al. about 20% (5, 6).

The degree of anxiety of any patient depends on many
factors. Anxiety is one of the possible causes of cancella-

tion of elective surgeries (7). Anxiety has an effective role
in increasing the incidence of heart attack and reduces the
observance of care principles such as diet, exercise and cor-
rect care activities (8). It has the potential to affect all as-
pects of anesthesia such as preoperative visit, process of
anesthesia, postoperative period and postoperative recov-
ery (9). Preoperative anxiety may increase blood pressure
and tachycardia, thus leading to increased postoperative
bleeding as well as the need for higher doses of postop-
erative analgesics and intraoperative anesthetic drugs (10,
11). Death, pain, financial loss, fear of anesthesia, bleed-
ing, and hospital environment are some of the causes of
high preoperative anxiety (12, 13). It’s reported that more
than 20 million people in the United States have gallstones
(14). Today, more than 93% of cholecystectomy operations
are performed by laparoscopic technique (15). Despite the
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small incision, pain, and postoperative complications of
this surgery, laparoscopic surgery, like any other surgery,
can make anxiety for patients (16).

Today, medication is mainly used to reduce pre-
operative anxiety, while these drugs have side effects
such as drowsiness, suppression of the immunity sys-
tem and sometimes lead to adverse reactions (17), non-
pharmacological measures can relieve the anxiety of pa-
tients who are candidates for surgery without serious side
effects and are usually less dangerous for the patients Com-
pared with other methods (18). In different countries, dif-
ferent non-pharmacological methods are used to reduce
preoperative anxiety, including psychological counseling
sessions, educational videos, listening to music, showing
pictures, and preoperative care (19). Using multimedia
as a valuable tool in Patient education and counseling,
especially preoperative education, has been introduced
to reduce anxiety and control vital signs (20). Preopera-
tive education not only provides information to prepare
the patients for surgery but also has many health ben-
efits. Patients who are aware of the surgical procedure
have shorter hospital stay, experience fewer postoperative
pain and nausea, and lower preoperative anxiety level (21).
Some studies have shown that educating patients who are
candidates for surgery before transfer to the operating
room, regardless of its type, is effective in reducing their
anxiety (22-24), although studies with conflicting results
have been published (25).

Electronic health (eHealth) and mobile health
(mHealth) are potential tools for actively educating
patients and reinforcing their behavioral changes (26).
Electronic education means the use of new electronic
and digital tools in the process of educating patients
(27). Most same structure studies have analyzed statistical
populations from the United States or other developed
countries, and countries with different cultures or with
poor economics have been less studied (23).

2. Objectives

Since no study has been done on this subject in Ker-
manshah, the researchers decided to investigate the effect
of electronic education on anxiety before surgery in pa-
tients undergoing laparoscopic cholecystectomy.

3. Methods

The present study is a randomized controlled trial that
was approved by the Deputy of Research and Technology
of Kermanshah University of Medical Sciences. This study
performed in one of the hospitals affiliated to Kermanshah

University of Medical Sciences. The statistical population
of the present study consisted of patients who were can-
didates for laparoscopic cholecystectomy elective surgery
that referred to Imam Reza Hospital from April to Septem-
ber 2021. Ninety eight patients entered the study and 88 of
them completed the study. Ten patients exclude because
of surgery cancellation and withdrawal from the study. Af-
ter approving the study protocol and receiving the code of
ethics, we made the relevant coordination with the men-
tioned medical center, and then researchers proceeded to
implement the study. This study was conducted by the
Helsinki Declaration on studies with human samples. In
this study, inclusion criteria included at least 18 years old
of patients, without any lack in communication skills, abil-
ity to read, with any drugs addiction, with any mental
problems, any participating in other study and satisfaction
with participating in the study. Exclusion criteria included
incomplete completion of the questionnaires, surgery can-
cellation and withdrawal from the study. In-hospital sam-
pling of the study was performed after admission of pa-
tients on the day before surgery with available and con-
tinuous randomized sampling. The objectives of the study
were described for the selected samples and their written
consent was obtained to enter the study. It was empha-
sized that there is no need to mention the name and sur-
name in the questionnaire forms, the mentioned informa-
tion will remain completely confidential, the results of the
questionnaire isn’t effect of their treatment process, and
participation in studying is optional for them. Based on
the randomization process, patients were included in the
intervention or control group. Then, demographic infor-
mation questionnaire and anxiety measurement was com-
pleted by subjects included in the study. The interven-
tion group provided preoperative education in the form
of electronic-based educational contents. Educational con-
tents included the subjects of preoperative care and prepa-
rations, the process of surgical day, the surgical process,
and familiarity with the theater space and postoperative
care etc. The control group received only routine medical
nursing care. Then, the anxiety was measured again. The
instruments that used in this study were a questionnaire
consisting of two parts: (1) demographic information ques-
tionnaire included age, gender, level of education, marital
status and history of surgery; (2) the instrument used to
measure anxiety was the Visual Analog Scale (VAS). This test
is a self-reported anxiety scale. VAS is widely used to deter-
mine the presence and severity of symptoms. The VAS con-
sists of a 100 mm line. The VAS score was "no anxiety" on the
left and "very anxious" on the right. Patients were asked to
rate their anxiety on the scale (28).

SPSS statistical program and descriptive statistics were
used to analyze study’s data. The level of statistical signifi-
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cance in this study was considered P < 0.05.

4. Results

Ninety eight patients were included in the study, ten
of whom were excluded from the study as mentioned. Fi-
nally, the data of 45 patients in the electronic education
group and 43 patients in the control group were analyzed.
The mean (SD) age of the participants in the intervention
group was 41 (11) years and in the control group were 40.7
(10.7) years. Most of the subjects in the intervention (87%)
and control (84%) groups were women and housekeeper.
The mean duration of surgery was 49 minutes in the in-
tervention group with standard deviation of 9.2 and in the
control group 46 minutes with standard deviation of 7.4.
Based on the statistical test results, patients in the two
groups were homogeneous in terms of demographic char-
acteristics and there was no statistically significant differ-
ence anxiety score on the VAS-A scale before surgery be-
tween the two groups.

The findings of the present study in measuring anxi-
ety with VAS-A tool in the Table 1 showed that based on P-
value values between the intervention and control groups,
there is no significant difference in the baseline anxiety
level. The mean of basic anxiety was 37.8 (17.8) in the inter-
vention group and 37.2 (18) in the control group. There was
significant difference in the visual analog scale, between
two groups in second evaluation, so that the anxiety of the
intervention group was calculated 26.1 (16) and the control
group was calculated 45 (21). Mean post-intervention anx-
iety decreased in the intervention group and increased in
the control group.

Table 1. Comparison of Before and After Mean Anxiety in VAS-A Scale in Intervention
and Control Groups

Groups Mean (SD) P-Value

(Pre) VAS 0.9

Intervention group 37.8 (17.8)

Control group 37.2 (18)

(Post) VAS 0.00

Intervention group 26.1 (16)

Control group 45 (21)

5. Discussion

It has been stated that the presence of preoperative
anxiety in all surgical candidates patients isn’t an unex-
pected phenomenon because surgery considered as a po-
tential risk for any patient that can provoke their anxi-
ety and can even be so severe that the patient refuse from

surgery (29). Therefore, performing interventions, espe-
cially interventions based on modern and up-to-date meth-
ods, maybe show us an effective way for reducing the anx-
iety of surgical candidates patients. The aim of this study
was to investigate the effect of electronic education on pre-
operative anxiety in patients undergoing LC surgery. In
this study, the results of statistical analysis in the mean of
post-intervention anxiety on the VAS-A scale showed a sig-
nificant difference between the two groups; Anxiety after
the education was significantly lower in the patients of in-
tervention group.

In this study, there was no significant difference be-
tween the two groups in the mean of basic anxiety on the
VAS-A scale. The results of the study of Amiri et al. (2017)
with title of "The Effect of Natural Sounds on Anxiety in Pa-
tients Undergoing Coronary Artery Bypass Graft Surgery"
showed that preoperative anxiety wasn’t significantly dif-
ferent between the two groups (30).

In our study, patients who entered the preoperative
electronic education group had less post-intervention anx-
iety compared to the control group and there was a sta-
tistically significant difference between the intervention
and control groups in terms of post-intervention anxiety.
These findings were based on the results of a study by
Hawkins et al. (2018), which aimed to investigate the ef-
fect of the educational website on preoperative anxiety in
Mohs surgery candidate patients. In that study the level
of preoperative anxiety decreased by 19% on the VAS scale
in experience group (31), which is consistent with the re-
sults of the present study. Both of these studies consider
digital methods to be effective in reducing preoperative
anxiety. This alignment indicates the usefulness of elec-
tronic methods in reducing preoperative anxiety in surgi-
cal patients, which may be due to the attractiveness of this
method for them.

In the study of Mirbaqher Ajorpaz et al. (2014), video
training reduced the anxiety of patients who are candi-
dates for surgery (32). Also, in the Fahimi study (2018), trait
anxiety was significantly reduced in patients after multi-
media educational interventions (33). These studies sup-
ported the findings of our study in such a way that elec-
tronic educational interventions are low-cost and simple
instruments that can reduce patients’ anxiety before sur-
gical interventions. These low-cost methods can be widely
use in the pre- and post-surgery periods.

In a randomized controlled trial conducted by Chevil-
lon et al. (2015) with the aim of investigating the effect
of multimedia preoperative education on delirium and
postoperative anxiety in patients undergoing pulmonary
thromboembolic end arterectomy, there wasn’t any signif-
icant difference between the post anxiety test of the two
groups (34). This difference may be due to demographic
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cultural differences and high anxiety from cardiovascular
surgery.

It’s suggested that if preoperative training is provided
through modern educational tools and other electronic
methods similar to this study, it may have an effect on re-
ducing patients’ anxiety, because one of the benefits of new
educational methods is providing information about post-
operative care with more details, usability for patients of
different levels of education, providing the possibility of
step-by-step instruction and frequent reviews (35). In fu-
ture studies, combined interventions such as educational
brochures, educational videos, muscle relaxation, etc. can
be used simultaneously and the results can be compared
and discussed with electronic methods.

One of the limitations of the present study was extra-
anxiety may caused by hospital environment clinic and
physician visit, which may have influenced the results of
study which was hard to control. Also, the fewer number
of males in statistical samples and performing the study
during the COVID-19 pandemic situation were other limita-
tions of the study, which were partially controlled by ran-
domized sampling.

5.1. Conclusion

The results showed that electronic-based educational
intervention can be effective in reducing pre-surgery anx-
iety in patients undergoing LC surgery. Therefore, it’s sug-
gested that these intervention used in preoperative patient
education and support as an effective strategy to reduce
patients’ anxiety and prevent the effects of side effects of
surgical anxiety.
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