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Introduction

Esophagogastroduodenoscopy (EGD) is an inva-
sive diagnostic method used in the investigation and 
follow-up of upper gastrointestinal system diseases. 
Therapeutic procedures can also be performed si-
multaneously [1, 2].

Sedation is the induction of depressed con-
sciousness and is dependent on the drug dose [3]. 

In the past, sedation often was not performed with 
regard for the patients’ condition for the procedure 
of EGD, but in recent times sedation has been pre-
ferred for the comfort of the patient and the endos-
copist. Sedation is used to increase patient comfort 
and tolerance by reducing the anxiety and pain as-
sociated with endoscopic procedures, the gag reflex, 
nausea, vomiting, dizziness, and to increase the ef-
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A b s t r a c t

Introduction: Esophagogastroduodenoscopy (EGD) is a diagnostic method used in the investigation of upper gas-
trointestinal system diseases. A high level of anxiety of patients who undergo EGD increases the duration of the 
procedure and the sedation and analgesic requirements. Sedation is used to increase patient comfort and tolerance 
by reducing the anxiety and pain associated with endoscopic procedures.
Aim: In this study, the effect of anxiety scores on medication doses was investigated in patients who underwent EGD 
under sedation.
Material and methods: A psychiatrist, an endoscopist and an anesthesiologist conducted a prospective observa-
tional study blindly to investigate the effect of pre-procedural (before EGD) anxiety level on medication doses for 
sedation. Patients were divided into two groups, with and without additional medication doses.
Results: The study included 210 consecutive patients who underwent EGD under sedation. The average STAI-S score 
was 40.28 and the average STAI-T score was 40.18. There was no relationship between anxiety scores and gender  
(p = 0.058, p = 0.869). Statistically significant results were obtained for anxiety scores with additional sedation 
dosing (p < 0.05). It was observed that an additional dose of medication was affected by age, body mass index and 
anxiety scores (p < 0.005). Patients who were young, had a low body mass index and had high anxiety scores had 
significantly higher additional dose requirements.
Conclusions: The medications used for sedation during EGD may be inadequate or an additional dose of medication 
may be needed for patients who have higher anxiety scores, younger age, and lower body mass index.
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fectiveness of the procedure by reducing the risk of 
injury during endoscopy [3–5]. However, there may 
be severe cardiopulmonary adverse events due to 
sedation regimens [6].

The anxiety of the patient may be due to inade-
quate information about the procedure, a feeling of 
discomfort and perceived pain. High anxiety of the 
patient may not only increase dissatisfaction, but 
also increase the duration of the procedure, the risk 
of complications, and the sedation and analgesic re-
quirements [7, 8].

Sedative drugs do not usually provide analgesia 
when they cause hypnosis and amnesia, so analge-
sic drugs are added along with sedative drugs [9]. 

Aim

In our study, the effect of anxiety scores on drug 
dose was investigated in patients who underwent 
EGD under sedation.

Material and methods

We planned a prospective, observational and tri-
ple-blind study to investigate the effect of pre-pro-
cedural (before EGD) anxiety level on drug doses for 
sedation.

Patients who underwent diagnostic EGD for up-
per gastrointestinal system complaints between Jan-
uary 2016 and June 2016 in the Arnavutköy State 
Hospital Endoscopy unit were included in this study. 
Detailed information was given about the sedation 
and EGD procedure and written informed consent 
was obtained from all patients included in the study. 
Patients under 18 years old and above 65 years old, 
patients who did not want sedation, who were sen-
sitive or allergic to drugs used for sedation, who 
had a  previous EGD or other sedative procedure 
or sedation-related complication history, psychiat-
ric disorder, drug addiction, patients with a history 
of gastrointestinal system (GIS) surgery or with an 
American Society of Anesthesiologists (ASA) score of 
3 or above were not included in the study.

Demographic data were recorded, such as age, 
gender, educational status, marital status, medica-
tions, co-morbid disease and past medical history. 
Medications and doses used during EGD, addition-
al dose requirements, vital findings and endoscopy 
data were recorded prospectively. Patients were di-
vided into two groups, with and without additional 
doses.

Evaluation of anxiety and sedation

Anxiety scores were assessed by the psychiatrist 
with the Spielberger State-Trait Anxiety Invento-
ry (STAI-S, STAI-T) before the procedure, but these 
scores were not reported to the endoscopist and 
the anesthesiologist. The STAI scale consists of two 
parts. STAI-S evaluates the state of anxiety due to 
the intensity of the affected emotional event over 
time. STAI-T evaluates more stable anxiety, which is 
stable over time and is not affected by the intensity 
of momentary emotional states [10]. Spielberger’s 
STAI scale was translated into the Turkish language 
and its reliability and validity were confirmed by 
Oner and Le Compte [11].

After the patient was evaluated by the psychia-
trist before the procedure, the anxiety that could be 
caused by waiting was avoided by the patient being 
brought directly to undergo the EGD procedure with-
out waiting in the endoscopy unit. The psychiatrist, 
the endoscopist and the anesthesiologist conducted 
a prospective blind observational study. 

Sedation protocol

Sedation for all procedures was performed by the 
same anesthesiologist and all patients were monitored 
during the procedure and given 2 l/min of oxygen if 
necessary. Sedation was initiated by administering  
1 mg/kg propofol in addition to 0.05 mg/kg midazol-
am to each patient, and repeated doses of 10 or 20 mg  
of propofol were administered to continue the seda-
tion at baseline if necessary for continued sedation. 
The decision was made based on whether the patient 
had adequate sedation for the procedure and the 
additional dose requirement was determined by the 
anesthesiologist and the endoscopist according to the 
patient’s compliance and the Observer’s Assessment 
of Alertness/Sedation Scale (OAA/S). At the beginning 
and during the procedure, the patient was evaluated 
with OAA/S every 1 min [12]. The procedure was com-
pleted by providing a moderate sedation level in the 
range of OAA/S 2–4, and the patients were divided 
into two groups, with and without additional doses.

For this study, local ethics committee approval was 
obtained from the Haseki Training and Research Hos-
pital affiliated with T.C. Health Sciences University.

Statistical analysis

Descriptive statistical methods including mean, 
standard deviation, frequency and ratio were used 
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when the data were evaluated. The distribution of 
variables was analyzed by the Kolmogorov-Smirn-
ov test. The independent samples t-test and 
Mann-Whitney U  test were used in the analysis of 
quantitative data, and the c2 test was used in the 
analysis of qualitative data. Spearman correlation 
analysis and log regression analysis were used for 
multivariate analysis. The program SPSS 22.0 was 
used when analyzing the data.

Results

The study included 210 consecutive patients who 
underwent EGD under sedation. Of these patients, 
79 (37.6%) were female and 131 (62.4%) were male. 
The mean age of the participants was 40.51 ±11.53 
years. The mean body mass index (BMI) of the pa-
tients studied was 27.80 ±6.2 kg/m2. Four people 
had a BMI less than 18 and 150 people had a BMI of 
25 kg/m2 or more (Table I).

When EGD findings were examined, gastritis 
was found in 165 patients, ulcers in the antrum 
and bulbus in 32 patients, alkaline reflux gastritis 

in 11 patients and stomach cancer in 2 patients. 
Forty-one patients had cardio-esophageal sphincter 
insufficiency while 12 patients had hiatal hernia. 
An incomplete pyloric ring was detected in 86 pa-
tients. The most common finding of EGD was gas-
tritis (78.5%) and all endoscopic findings are shown 
in Figure 1. Complications related to endoscopy and 
sedation did not develop in the patients included in 
this study.

When the anxiety score was examined, the aver-
age STAI-S score was 40.28 and the average STAI-T 
score was 40.18. There was no relationship between 
state and trait anxiety scores and gender (p = 0.058, 
p = 0.869). The mean propofol dose was 94.83 
±30.79 mg (min: 50, max: 210 mg). Sixty-seven 
(31%) patients needed additional medication doses 
for an adequate sedation level during the procedure. 
A statistically significant relationship was observed 
between state and trait anxiety scores and addition-
al medication doses for sedation (p < 0.05) (Table II).

When correlation analysis of the patients with 
additional medication doses was examined, it was 
found that the additional dose of medication was af-
fected by age, BMI, and state and trait anxiety score 
(p < 0.005).

Patients who were young, had a  low BMI and 
had high anxiety scores had significantly higher 
additional dose requirements. There was no signifi-
cant relationship between the need for an addition-
al dose for adequate sedation and sex (p = 0.85). If 
the state of anxiety score was above 40, the risk of 

Table I. Body-mass index

BMI [kg/m2] N %

< 18 4 1.9

18–25 66 31.4

25–29 65 30.9

> 29 75 35.8

Figure 1. Esophagogastroduodenoscopy findings: A – endoscopic diagnosis, B – status of the cardiac 
sphincter, C – status of the pylorus

Ulcer 32

Alkaline reflux  
gastritis 11

Stomach 
cancer 2

Gastritis 165 Normal 157

Cardiac sphincter  
dysfunction 41

Hiatal  
hernia 12

Complete  
pylorus 124

Incomplete  
pylorus 86

A B C
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an additional dose of medication increased five-fold, 
and if the trait of anxiety score was above 40, the 
risk of an additional dose of medication increased 
four-fold (Table III). 

Discussion

Improvements in endoscopy devices and an in-
crease in the number of endoscopy centers have led 
to an increase in sedation practices for patient and 
endoscopist comfort, as well as an increase in the 
number of EGDs used to evaluate upper GIS com-
plaints [13, 14].

The main purpose of this study was to deter-
mine the conditions that might be associated with 
pre-procedural anxiety levels in patients with EGD 
for upper gastrointestinal complaints and to deter-
mine whether there is a relationship between drug 
dosages for sedation and anxiety, which has not 
been studied extensively in the literature.

The feeling of discomfort and fear caused by 
sensorial factors such as pain and nausea due to 
endoscopic procedures, the cancer suspicion that 
can be detected as a result of the procedure, and 
the anxiety caused by the biopsy such as doctor 
fear, physician and assistant health staff attitudes 
and behaviors, as well as situations related to in-
adequate information about sedation, increase the 
anxiety level [15].

Anxiety has been shown to have a negative ef-
fect on postoperative recovery, pain and duration of 
hospital stay [16].

Various sedation and analgesia methods are 
used for EGD, and the optimal drug is still contro-
versial. For sedation, benzodiazepines (especially 
midazolam), opioids and propofol are used. Recently, 
propofol has been preferred in sedation, but there 
are also debates about which drugs should be used 
and who should be sedating [17].  The main argu-
ment in this regard is that the practice of sedation by 
an anesthesiologist increases the cost. In a prospec-
tive study on this point, it was shown that trained 
endoscopy nurses and endoscopists can successfully 
sedate with propofol, which also reduces costs [18]. 
There are also studies showing an increased risk 
of aspiration and pneumonia due to sedation per-
formed by anesthesiologists [19]. Vargo et al. have 
shown that anesthesiologists do not reduce the risk 
of sedation-related serious side effects. However, it 
was emphasized that ASA 4-5 patients should be se-
dated by an anesthesiologist [20].

The amount of medication to be given for seda-
tion is determined by the procedure and factors re-
lated to the patient. Patient-related factors are age, 
BMI, medications used, co-morbid disease of the pa-
tient, pre-procedural anxiety status, pain tolerance, 
and whether the patient has previously undergone 
sedation. Factors related to the procedure include 
the feeling of discomfort related to the procedure, 
the condition in which the patient must remain rela-
tively motionless during the procedure, and the du-
ration of the procedure [3, 21, 22]. 

How sedation should be applied for endoscopy is 
still being discussed. The most appropriate protocol 

Table II. Comparison of groups with and without additional doses

Parameter Additional dosing
(n = 67)

No additional dose
(n = 143)

P-value

BMI [kg/m2] 25.03 ±5.54 28.41 ±5.05 0.002

Age [years] 34.16 ±10.74 43.75 ±10.92 < 0.001

Anxiety level:

STAI-S 44.05 ±8.61 38.51 ±8.49 0.001

STAI-T 42.86 ±6.87 38.92 ±6.8 0.005

Table III. Estimated risk analysis

Variable Value Lower Upper P-value

State anxiety > 40 5.081 2.112 12.224 < 0.001

Trait anxiety > 40 4.118 1.720 9.859 0.001
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for the patient should be decided according to the 
patient’s risk factors and the procedure to be per-
formed [23, 24]. Combinations of drugs to be admin-
istered for sedation can reduce the side effects that 
a single medicine can produce [25].

Patient age, gender, ASA score and BMI, as well 
as anxiety level, affect the dose of medications. In 
a  study conducted by Chung et al. they found no 
relationship between anxiety scores and sedation 
requirements in patients undergoing colonoscopy 
[26]. The study by Kil et al. demonstrated the oppo-
site of this [27]. In another study it was stated that 
anxiety is an important factor in procedures requir-
ing sedation at a  lower level and that the level of 
pre-procedural anxiety and the need for medication 
for deep sedation would increase [28].

We observed that high anxiety scores also in-
creased the amount of additional medication doses 
for sedation. 

However, there are different opinions regarding 
sedation for colonoscopy. Some studies have em-
phasized that sedation should not be given, espe-
cially during colonoscopy [29, 30], but there are also 
studies suggesting that sedation prevents patients 
from having anxiety and avoiding colonoscopy [31]. 
It is reported that complications such as perforation 
of the colon due to the procedure may increase al-
though anxiety and pain under deep sedation are 
minimized [32, 33].

It has been shown that during the colonoscopy 
the anxiolytic effect of music reduces pain and anx-
iety, which in turn reduces the dose of medication 
used for sedation [34–36].

In another study, it was shown that informative 
video material before the colonoscopy had no effect 
on tolerance and anxiety [37].

In another study, a  significant decrease in STAI 
scores was detected with pre-procedural temporal 
and sensorial information and detailed informed 
consent [38].

In the literature, it is stated that the level of anx-
iety of the patient decreases with oral explanation, 
information brochures/booklets, written informed 
consent and video materials, and patient satisfac-
tion increases [39, 40].

Patients should be informed about the procedure 
(waiting during the pre-procedural period in the ap-
propriate waiting room in which patients who have 
undergone the procedure are not seen, not eating 
before the procedure, informing about the procedure 

and the time after the procedure), sensorially (feel-
ing of disturbing taste sensation due to spray, pain, 
nausea and gagging reflex) and temporally (how 
long the procedure will take and what it will be like 
after the procedure), which is effective in reducing 
anxiety in patients with high anxiety [7, 15].

In our study, we thought that the waiting period 
could increase the level of anxiety and the need for 
medication, so the patients were allowed to undergo 
the procedure without waiting.

In our study, we observed that patients with high 
anxiety had an increased need for medication and 
additional doses of medication, so we recommend 
that adequate temporal, sensorial and procedural 
information should be provided before starting the 
procedure.

The disadvantage of this study was that the Vi-
sual Analogue Scale (VAS) score was not compared 
with the STAI score. However, pain in the EGD proce-
dure is less common than in a colonoscopy, so pain 
assessment was not included in the study.

Conclusions

We found that medications used for sedation 
during EGD may be inadequate or an additional 
dose of medication may be needed for patients who 
have higher anxiety scores, younger age and lower 
BMI. Anxiety scores can be determined before the 
procedure, and for those patients who have a high-
er anxiety score sedation should be performed with 
the assistance of an anesthesiologist. For definitive 
results, there is a need for randomized controlled tri-
als involving a larger number of patients.
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