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diagnosis and treatment of various digestive disorders; however, it can induce anxiety and fear
in both children and their parents.

Objectives: This study examines the association between anxiety severity and the necessary
dosage of sedative medications in children undergoing UGE.

Methods: This study assessed the anxiety levels in children aged 3-7 years undergoing diagnostic
endoscopy of the upper gastrointestinal tract. Before the endoscopy procedure, the intensity of
anxiety was measured using the preschool anxiety score questionnaire. Sedation was achieved
using propofol, with an initial dose of 2 mg/kg and an additional dose of 0.5 mg/kg if necessary.
The total dose of propofol required to achieve deep sedation, as well as the duration of the
endoscopy procedure, recovery time, and any sedation-related complications, were assessed
and recorded for each patient.

Results: The present study included 50 children (48% boys, 52% girls) with a mean age of 5
years and 1 month, who were scheduled for UGE. There was no significant correlation between
the intensity of anxiety and the variables of age and gender (P of 0.20 and 0.766, respectively).
However, a significant relationship was observed between the intensity of anxiety and the
following factors: The need for an additional dose of propofol, duration of the endoscopy
procedure, recovery time, and sedation-related complications (P<0.001, 0.027, 0.048, and
0.001, respectively). Among the sedation-related complications, irritability was the most
frequently reported, occurring in 19 cases (38% frequency).

Key Words: ¢ Conclusions: The findings of this study suggest a significant association between pre-endoscopy
Upper gastrointestinal :  anxiety levels and several factors, including propofol dosage, endoscopy duration, recovery
endoscopy (UGE), . time, and sedation-related complications. These results indicate that implementing anxiety-
Anxiety, Sedation, . reducing interventions may potentially reduce the requirement for high doses of anesthetics
Children : and mitigate associated side effects.
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Introduction

pper gastrointestinal endoscopy (UGE) is an

invasive diagnostic-therapeutic procedure

commonly employed for the evaluation and

management of gastrointestinal disorders.

Its utilization in pediatric patients has sig-
nificantly increased in recent decades [1]. However, this
procedure can induce anxiety and fear in both children
and their parents [2, 3]. Compared to adults, children
are more susceptible to anxiety due to their limited
emotional and behavioral development [4].

The advancement and availability of endoscopic tech-
nology, coupled with the growing number of endoscopy
centers, have led to the widespread use of sedation
techniques to enhance patient comfort during the pro-
cedure. Intravenous sedation is commonly adminis-
tered to alleviate anxiety, pain, and discomfort associ-
ated with the diagnostic-therapeutic process. However,
despite the implementation of intravenous sedation, it
may not effectively address pre-endoscopy anxiety in
pediatric patients [5].

The significance of preventing and mitigating severe
anxiety during medical interventions extends beyond pa-
tient comfort, as it can also positively impact procedure
duration and minimize potential side effects [3, 6, 7].

Understanding the interplay between anxiety severity
and sedation requirements enhances procedural safety
and contributes to the development of targeted inter-
ventions aimed at alleviating pre-procedural anxiety in
children. Thus, further research in this area is essential
to establish evidence-based guidelines that can en-
hance UGE efficacy and safety in pediatric populations.

Methods

This analytical cross-sectional observational study was
conducted at Shahid Sadougqi Medical Education Hospi-
tal in Yazd City, Iran, from September 2022 to May 2023.
The study included children aged 3-7 years who were
scheduled for outpatient upper endoscopy.

Inclusion and exclusion criteria

The inclusion criteria were children aged 3-7 years
who required elective diagnostic UGE on an outpatient
basis, as determined by a pediatric gastroenterology
specialist. Meanwhile, children with a history of upper
gastrointestinal surgery, previous or recent endoscopy,
psychiatric disorders or diseases, anticipated airway
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problems, allergies to propofol, concurrent treatment
during endoscopy, significant systemic illness, mental
retardation, and neurodevelopmental delays were ex-
cluded from the study.

A total of 50 children were included in the study, ac-
cording to the sample size determined. The sample size
was determined based on a power analysis aiming for
80% power to detect significant differences with a sig-
nificance level of 0.05. Meanwhile, data collection in-
volved the following procedures.

Pre-endoscopy assessment

Before performing UGE, adherence to fasting guidelines
is essential. As per the American Society of Anesthesi-
ologists (ASA), patients should fast for a minimum of 2 h
after consuming clear liquids and 6 hours after consum-
ing light meals [8]. The demographic information of the
children, including age and gender, was recorded.

Anxiety assessment

Upon arrival at the endoscopy department, the child
was directed to the waiting room. Before any treat-
ment procedures, the nurse provided the parents with
the preschool anxiety score questionnaire in Persian for
completion. The preschool anxiety score questionnaire
demonstrates good reliability (0.73 to 0.82) and validity
(0.41t00.67). In the present study, the Cronbach a coef-
ficient was calculated to be above 0.7 [9]. The question-
naire comprises scores ranging from zero (minimum) to
112 (maximum). Scores between 0-36 indicate low anxi-
ety levels, 37-75 indicate moderate anxiety levels, and
scores exceeding 75 indicate high anxiety levels.

Sedation protocol

Before entering the endoscopy room, an intravenous
catheter was inserted in the right forearm to facilitate the
infusion of 0.9% saline to maintain vein patency. All pa-
tients were equipped with a pulse oximeter, a three-lead
electrocardiogram, and a non-invasive blood pressure
cuff, following which the patient was positioned on their
left side, and supplemental oxygen was administered via
a nasal cannula. In this study, propofol was the sole seda-
tive used for children, with an initial dose of 2 mg/kg and
additional doses of 0.5 mg/kg administered every 3-5
min until deep sedation was achieved. Deep sedation, as
required for endoscopy, was determined by assessing the
level of consciousness using the University of Michigan
sedation scale (UMSS) [10]. The UMSS is an observational
tool that ranges from 5 (fully awake) to 4 (unexcitable).
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For this study, a UMSS score of 3 or 4 was necessary. If
deep sedation was not achieved, an additional dose of
propofol was administered and documented in the pa-
tient’s record. No other medications, including analge-
sics, were employed in this study. The entire sedation
process was conducted by an anesthesiologist who was
unaware of the anxiety scores before the endoscopy. Any
sedation-related complications, including oxygen satura-
tion <90%, hiccups, snoring, restlessness, and decreased
respiratory rate, were recorded.

Endoscopy procedure

The endoscopy procedure was performed by one pe-
diatric gastroenterologist following standard protocols.
The duration of the procedure was recorded.

Data analysis

The collected data were analyzed using the SPSS soft-
ware, version 27. Appropriate statistical tests, including
chi-square and t-tests, were employed to perform com-
parisons. A significance level of P<0.05 was used, indicat-
ing statistical significance.

Table 1. Demographic distribution (n=50)
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Results

In this study, a total of 50 children (23 boys and 27
girls) aged between 3 to 7 years, with a mean age of
5+2.3 years and 1 month, underwent diagnostic UGE.
The main objective was to assess the severity of anxiety
among these children (Table 1).

The anxiety scores ranged from 20 to 105, with a mean
score of 57.7. Out of the 50 children, 18(36%) exhibited
low anxiety levels, 20(40%) showed moderate anxiety
levels, and 12(24%) experienced high anxiety levels. Sta-
tistical analysis revealed no significant correlation be-
tween anxiety levels and age groups (P=0.20; Table 2).

In terms of gender distribution, out of the total sample
of 50 children, 23(46%) were boys and 27(54%) were
girls. However, no significant relationship was found
between the intensity of anxiety and the gender of the
children (P=0.766).

Demographic Feature No. (%)

Male 23(46)

Gender

Female 27(54)

3t03.11 11(22)

4to04.11 17(34)

Age group (y)
5t05.11 7(14)
6to7 15(30)
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Table 2. Frequency of anxiety severity in children candidates for diagnostic endoscopy according to age

Anxiety Level No. (%)
Age Group Low Anxiety Moderate Anxiety High Anxiety Total
3 years - 3 years and 11 months 6(12) 5(10) 0(0) 11(22)
4 years - 4 years and 11 months 6(12) 7(14) 4(8) 17(34)
5 years - 5 years and 11 months 3(6) 3(6) 1(2) 7(14)
6 years - 7 years 3(6) 5(10) 7(14) 15(30)
Total 18(36) 20(40) 12(24) 50(100)

P=0.20.
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Among the 50 children, 30 cases received an addition-
al dose of propofol during the procedure. Out of these
30 cases, 5(10%) had low anxiety, 13(26%) had moder-
ate anxiety, and 12(24%) experienced severe anxiety. A
significant association was observed between the anxi-
ety intensity and the requirement for an extra dose of
propofol (P<0.001). Restlessness during endoscopy was
reported in 30 patients. There was a significant corre-
lation between the intensity of anxiety and the occur-
rence of irritability during the procedure (P<0.001).

The minimum duration of the endoscopy procedure
was 1 minute, while the maximum duration reached 10
min, with a mean duration of 3.66 min. Notably, a sta-
tistically significant relationship was found between the
intensity of anxiety and the duration of the endoscopy
procedure (P=0.027). Specifically, the mean duration
of endoscopy for cases with high anxiety intensity was
recorded as 4.95+1.95 min, indicating a slightly longer
duration compared to other levels of anxiety intensity.

The recovery time after the procedure varied between
5 and 40 min, with a mean recovery time of 20.2+8.4
min. There was a significant association between the in-
tensity of anxiety and the recovery time (P=0.048). Spe-
cifically, the mean recovery time for children with high
anxiety was 29.7216.84.

Among the complications associated with sedation,
restlessness was the most common, occurring in 19 cas-
es (57.57%). Other complications included a reduction in
SPO, in 7 cases (21.21%), snoring in 5 cases (15.15%), and
hiccups in 2 cases (6.07%). Notably, none of the children
in this study experienced a decrease in the respiratory
rate. Significant relationships were observed between
the effects of sedation and the intensity of children’s anx-
iety, as well as the administration of an additional dose
of propofol (P of 0.001 and <0.001, respectively). Specifi-
cally, restlessness and hiccups were significantly associ-
ated with the intensity of anxiety (P of 0.006 and 0.037,
respectively). However, no significant relationships were
found between SPO, reduction, snoring, and the inten-
sity of anxiety (P of 0.183 and 0.083, respectively).

Discussion

This study evaluated the relationship between anxiety
severity and the dosage of sedative medication required
for children undergoing UGE. The findings demonstrate
a significant association between pre-endoscopy anxi-
ety levels and the need for additional doses of Propofol,
as well as the duration of the procedure, recovery time,
and sedation-related complications.
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The results indicated that higher anxiety levels were
correlated with an increased requirement for additional
doses of propofol. This finding aligns with previous stud-
ies that suggest children with elevated anxiety require
more sedation to achieve the desired level of comfort
during invasive procedures [1]. Notably, our results
highlight the critical role that anxiety management can
play in optimizing sedation protocols, potentially reduc-
ing the need for higher medication doses.

Additionally, this study found a significant relation-
ship between anxiety intensity and both the duration
of the endoscopy and the recovery time. Children with
high anxiety experienced more prolonged procedures
and extended recovery periods. This is consistent with
research indicating that anxiety can prolong medical
interventions, leading to increased patient discomfort
and resource utilization [11]. Understanding this rela-
tionship emphasizes the importance of addressing anxi-
ety proactively to enhance procedural efficiency.

Restlessness was the most frequently reported seda-
tion-related complication, and this analysis showed a
significant correlation between anxiety levels and the
incidence of restlessness during the procedure. This
supports findings from similar studies indicating that
anxious patients are more likely to experience adverse
effects from sedation [8]. The implications of these find-
ings suggest that by mitigating anxiety, we may also re-
duce the occurrence of such complications, ultimately
improving the overall experience for pediatric patients.

While this study focused on a pediatric population, it is
essential to acknowledge that much of the existing liter-
ature on anxiety and sedation in endoscopic procedures
has centered around adults. This gap highlights the need
for more targeted research in children to develop age-
appropriate interventions. For instance, studies involv-
ing adult cohorts, such as those by Osborn et al. (2004)
[12], have shown varying associations between anxiety
and sedation requirements, underscoring the need for
pediatric-specific insights.

The findings of this study suggest that implementing
anxiety-reducing interventions before endoscopy could
be beneficial. Various techniques, such as pre-procedur-
al counseling, play therapy, or the use of calming music,
may help lower anxiety levels and, consequently, re-
duce the dosage of sedatives required. Future research
should explore the effectiveness of these interventions
in pediatric settings to establish evidence-based guide-
lines for practice.
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Conclusion

This study indicates a significant association between
anxiety severity and the need for additional doses of
Propofol in children undergoing UGE. The findings
underscore the importance of addressing anxiety in
pediatric patients to enhance procedural safety and
comfort. Further research is essential to investigate ef-
fective strategies for anxiety management in this vul-
nerable population.
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