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ABSTRACT

Objective: Sedation for upper gastrointestinal endoscopy, commonly used for diagnosis and treatment of gastrointestinal diseases, has been increas-
ing widespread. Sedative agent requirements during sedation or anesthesia can be affected by many factors such as age and sex. In the present study, 
we aimed to evaluate the effects of pre-procedural anxiety levels on sedative requirements during upper gastrointestinal endoscopy.

Material and Methods: 300 patients between the ages of 18-70 years were studied. Baseline anxiety levels were measured before the procedure us-
ing Spielberger’s State-Trait Anxiety Inventory (STAI) form X1. Propofol was administered to have BIS values between 65-85 during sedation. Doses of 
propofol, total procedure time, satisfaction of the patients and endoscopists and BIS values were recorded.

Results: Pre-procedural anxiety was 44 (40-48 [20-70]). We found significant correlations between pre-procedure anxiety and the usage of propofol (mg, 
mg/kg, mg/kg/dk) at BIS values between 65-85, [respectively, (p= 0.451, p< 0.001), (p= 0.455, p< 0.001), (p= 0.428, p< 0.001)]. No correlation was found 
between pre-procedure anxiety and procedural or sedation complications (respectively p= 0.111, p= 0.424 and p= 0.408, p= 0.363). We found significant 
negative correlations between pre-procedure anxiety and the satisfaction of the patients/endoscopist [respectively, (p= -0.477, p< 0.001), (p= -0.495, p< 
0.001)].

Conclusion: Based on the results of this study, we suggest that there is a significant association between the pre-procedural anxiety levels and use of 
sedative drugs in patients undergoing upper gastrointestinal endoscopy.
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INTRODUCTION

Upper gastrointestinal (GI) endoscopy is commonly used in the diagnosis and treat-

ment of upper GI disorders. Although the technique is considered to be safe and 

well tolerated, it is associated with significant patient discomfort and intolerance if 

sedation is not performed.

Although sedation performed during upper GI endoscopy increases the costs of the 

procedure, it is obvious that sedation increases the success rate and makes this pro-

cedure more tolerable (1,2). Sedation does not only increase patient satisfaction and 

tolerance to the procedure, but also makes the patient more persuadable for a repeat 

procedure (3). Despite this, upper GI endoscopy is still accepted as an invasive proce-

dure with the potential for discomfort, embarrassment, and disappointment related 

to unexpected findings. As a result, the presence of anxiety in these patients is not 

surprising. However, the relationship between the severity of anxiety and individual 

characteristics of the patients remains unclear. Patient characteristics such as age and 

sex are suggested to influence the level of anxiety (4,5). It is also likely that the level of 

anxiety affects both the patient and the endoscopists before and after the procedure, 

as well as the anesthesiologists who deliver sedation. Previous studies have evaluated 

the relationship between the level of anxiety and the requirement for sedative or 

anesthetic agents in patients undergoing sedation or anesthesia; however, there is 

no consensus on this subject (6-9).
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The present study aimed to evaluate the relationship between the 

level of pre-procedural anxiety in patients undergoing upper GI 

endoscopy and the requirement of sedative agents, patient satis-

faction, and complications.

MATERIAL and METHODS

After obtaining institutional ethics committee approval, in-

formed written consent was obtained from all patients. It has 

been registered with the Australian New Zealand Clinical Trial 

Registry (ACTRN12615000369527).  Three hundred patients, be-

tween the ages of 18-70 years with an ASA physical status I and II, 

scheduled to undergo planned upper GI endoscopy were stud-

ied. Patients with a history of any upper GI surgery, a history of a 

psychiatric disease, insufficient gastric preparation, a predicted 

difficult airway or allergy to propofol were excluded from the 

present study. In addition, non-elective patients were excluded 

from the study. Fasting periods were in accordance with ASA 

guidelines. All patients were instructed to upper GI endoscopy 

preparation is applied as a standard in the endoscopy unit.

Baseline anxiety levels were measured before the procedure 

while patients waited in the reception area. Each patient was 

asked to complete Spielberger’s State-Trait Anxiety Inventory 

(STAI) form X (10). STAI measures both state and trait anxiety. 

STAI-X is subdivided into two different scales, STAI-X1 and -X2, 

used to evaluate state anxiety and trait anxiety, respectively. 

STAI-X1 (State Anxiety) contains 20 items based on a 4-point 

Likert scale and asks the respondent how they feel “right now”. 

The total score may range from 20 to 80, with higher scores 

representing more severe anxiety (11). STAI has no established 

categories, but a cutoff score of 40 has been used to identify pa-

tients with high/very high anxiety. The validity and reliability of 

the Turkish versions of these instruments have been conducted 

(12,13). Immediately after the admission into the reception area, 

the patients were asked to fill out the STAI-X1 questionnaire. 

Data were collected by an anaesthetist (MSU) who was blind to 

the sedation procedures. 

A 20-gauge IV catheter was inserted in the right forearm before 

the patient arrived in the operating room. 0.9 % saline infusion 

was used to keep the IV line open. BIS monitoring (BIS Monitor, 

Aspect 2000TM XP, USA) was applied to all patients in addition 

to routine monitoring (consisting of a pulse oximeter, 3-lead ECG 

and a non-invasive blood pressure cuff ). After baseline measure-

ments (haemodynamic profiles and BIS values) were obtained, 

the patient was placed in the left lateral position. Supplemental 

oxygen (4 l.min-1) was administered through a nasal cannula. 

One milligram of midazolam was administered intravenously. 

Next, an initial intravenous dose of propofol (0.3-0.5 mg/kg of 

body weight) was administered, followed by repeated 10-20 mg 

doses so as to BIS values 65-85 or the patient expressed discom-

fort. Other medications, including analgesics, were not used in 

the present study. All sedation procedures were practiced by 

an anaesthetist (MS) who was blind to pre-procedure anxiety 

scores. If there were any symptoms of respiratory depression or 

airway obstruction, a simple jaw thrust or chin lift maneuvers 

was performed.

All endoscopies, also blinded to the anxiety scores, were per-

formed by one of the three endoscopists, each of whom had 

performed more than 300 endoscopies before participating in 

the study. Endoscopist satisfaction were evaluated immediately 

after procedure using a 10-cm visual analog scale. Patient satis-

faction was measured using a 10-cm visual analog scale in pa-

tients with a modified Aldrete score higher than or equal to 9.

Doses of propofol, total procedure time, satisfaction of pa-

tients and endoscopists and BIS values (Basal, after initial dose 

of propofol, at the second minute of the procedure, at the end 

of procedure) were recorded. Complications associated with 

the procedure (Abdominal distension, abdominal pain, nausea 

and vomiting) were also analyzed. We also recorded any compli-

cations associated with sedation (i.e. oxygen saturation < 90%, 

blood pressure < 90/50 mm Hg, heart rate < 50 bpm).

Statistical Analysis

The main association that we examined was between the us-

age of propofol at BIS values between 65-85 and pre-procedure 

anxiety. Based on our prior study’s (with 50 patients) data, we 

presumed a correlation coefficient of 0.19. We needed at least 

283 patients to set a significance level of 0.05 (two-sided) and 

achieve a power of 0.90. To compensate for possible dropouts, 

we enrolled 300 patients.

Statistical analyses were performed with SPSS 15.0 software 

(SPSS Institute, Chicago, IL, USA). The association between the 

usage of propofol at BIS values between 65-85 and pre-proce-

dure anxiety was assessed by Spearman correlation coefficient. 

Categorical variables were analyzed using the chi-square test 

and were given as numbers. A P-value less than 0.05 was consid-

ered statistically significant.

RESULTS

All patients successfully completed STAI-X1. Patients’ demo-

graphics, basal anxiety scores and hemodynamic profiles are 

summarized in Table 1. Pre-procedural anxiety was 44 (40-48 

[20-70]). The duration of procedure was 4 (3-5 [3-7]) min.

Sedation results (BIS values and propofol doses) for 300 patients 

are summarized in Table 2. Propofol doses of the 300 patients 

were 70 (60-80 [20-150]) mg, 1.00 (0.75-1.29 [0.25-2.44]) mg/kg 

and 0.24 (0.16-0.33 [0.04-0.81]) mg/kg/min. 

We found significant correlations between pre-procedure anxi-

ety and the usage of propofol (mg) at BIS values between 65-85, 

p= 0.451 and p< 0.001 (Figure 1a). We found significant correla-

tions between pre-procedure anxiety and the usage of propo-

fol (mg/kg) at BIS values between 65-85, p= 0.455 and p< 0.001 
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(Figure 1b). We found significant correlations between pre-pro-

cedure anxiety and the usage of propofol (mg) at BIS values be-

tween 65-85, p= 0.428 and p< 0.001 (Figure 1c). 

Procedural, sedation complications and satisfaction of the pa-

tients and endoscopists are summarized in Table 3. While pro-

cedural complications occurred in 54 (18%) patients, sedation 

complications occurred in only 7 (2.3%) patients. No correlation 

was found between pre-procedure anxiety and the procedural 

or sedation complications (respectively p= 0.111, p= 0.424 and 

p= 0.408, p= 0.363). Pre-procedure anxiety and satisfaction of 

the patients are shown in Figure 2a. We found significant neg-

ative correlations between pre-procedure anxiety and satis-

faction of the patients, p= -0.477 and p< 0.001. Pre-procedure 

anxiety and satisfaction of the endoscopist are shown in Figure 

2b. We found significant negative correlations between pre-pro-

cedure anxiety and satisfaction of thr endoscopist, p= -0.495 and 

p< 0.001. During the study period, no patient required assisted 

ventilation or intubation.

DISCUSSION

The findings of the present study suggest a relationship between 

a high level of pre-procedural anxiety and an increased propofol 

requirement for sedation during upper GI endoscopy. In addi-

tion, a negative correlation was suggested between a high level 

of pro-procedural anxiety in patients undergoing upper GI en-

doscopy and the satisfaction of both the patient and the endos-

copist.

Table 1. Patients’ demographics, basal anxiety scores and haemody-

namic profiles for 300 patients. Values are as median (IQR[range]), 

number or number (proportion)

Age (year) 40 [28-52 (18-70)]

Gender (Male:Female) 201 (67%) : 99 (33%)

Height (cm) 165 [160-170 (142-195)]

Weight (cm) 70 [60-80 (40-102)]

Body mass index (kg/m2) 25.6 [22.0-28.7 (15.4-39.5)]

ASA physical status (I/II) 200 (66.7 %): 100 (33.3%)

Pre-procedurel anxiety 44 [40-48 (20-70)]

Basal HR (beats/min) 87 [78-96 (55-119)]

Basal SBP (mmHg) 120 [111-130 (92-149)]

Basal DBP (mmHg) 69 [60-74 (45-97)]

Basal MBP (mmHg) 84 [77-91 (59-112)]

Duration of procedure (min) 4 [3-5 (3-7)]

HR:Heart rate, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, MBP: 

Mean blood pressure.

Table 2. Sedation results (BIS values and propofol doses). Values are 

median (IQR [range])

BIS-basal 96 [94-97 (92-99)]

BIS-beginning of procedure 69 [66-72 (61-78)]

BIS-at the second min of procedure 72 [70-75 (67-80)]

BIS-end of procedure 76 [75-79 (70-85)]

Propofol doses

mg/kg 1.00 [0.75-1.29 (0.25-2.44)]

mg/kg/dk 0.24 [0.16-0.33 (0.04-0.81)]

mg (total dose) 70 [60-80 (20-150)]

Figure 1. A. Spearman’s correlation coefficient between pre-procedure 

anxiety and the usage of propofol (mg) at BIS values between 65-85. 

B. Spearman’s correlation coefficient between pre-procedure anxiety 

and the usage of propofol (mg/kg) at BIS values between 65-85. C. 

Spearman’s correlation coefficient between pre-procedure anxiety and 

the usage of propofol (mg/kg/min) at BIS values between 65-85. 
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Anxiety is defined as an unpleasant emotional status or circum-

stance. A state of anxiety is defined as subjective feelings of ap-

prehension, nervousness, worry, and tension when subjected to 

an anxiety provoking stimulus, whereas trait anxiety is defined as 

individual differences in the disposition of responses to stressful 

situations. Various studies have suggested a strong correlation 

between state and trait anxiety (8,13,14). Previous studies that 

evaluated the relationship between anxiety and the require-

ment for anesthetic agent have found different results.

In a study that evaluated the effects of preoperative anxiety 

on intraoperative anesthetic agent requirements in 57 wom-

en that underwent laparoscopic tubal ligation under propo-

fol-based anesthesia reported that state anxiety had no effect 

on propofol doses, either during the induction or mainte-

nance of anesthesia (7). However, a high level of trait anxiety 

was shown to be associated with propofol doses both during 

the induction and maintenance of anesthesia. As in the pres-

ent study, bispectral index monitoring was used to maintain 

the hypnotic component of the anesthetic state in that study. 

Different from this study, however, the present study found a 

significant correlation between the level of state anxiety and 

propofol doses. We consider that the difference can be ex-

plained by the inclusion of only female patients and the rela-

tively small sample size in the present study.

Another study that evaluated the effects of preoperative anxi-

ety on the requirement for propofol and sevoflurane reported 

that higher propofol doses were required to achieve light (BIS: 

85) and moderate (BIS: 75) levels of sedation in patients that 

had high anxiety scores (both state and trait) (15). However, the 

propofol doses required to achieve deeper sedation were only 

related to the level of trait anxiety.

One study did not report a significant relationship between the 

level of state and trait anxiety and propofol doses used to in-

duce sedation in 25 patients who underwent extraction of the 

third molar tooth under intravenous sedation (8). This study also 

performed BIS to monitor the continuity of sedation. In addition, 

patients with a high level of anxiety were more predisposed to 

have unwanted body movements under sedation, and it is ob-

vious that these movements would decrease the satisfaction of 

the operators.

In a study of patients undergoing sedation for oocyte retrieval, 

which is another discomforting procedure for the patients, as is 

upper GI endoscopy, propofol doses used to achieve sedation 

were compared between patients with high versus low levels 

of anxiety, and the doses of propofol were significantly higher in 

patients with higher levels of anxiety (9). Different from our study, 

this study used target-controlled infusion (TCI) system, but they 

did not use BIS to monitor the level of sedation. In addition, they 

used a simpler scale to assess anxiety levels in their patients as 

compared to the STAI anxiety scale used in the present study.

The studies mentioned so far are thought to have differences 

due to their limitations such as small sample size and method-

ological differences like a lack of BIS monitoring for the depth of 

sedation (7-9,14).

Using a superior methodological approach compared to these 

studies, one study that evaluated the effects of pre-procedural 

Table 3. Complications and satisfaction of patients and endosco-

pists. Values are number (proportion) or median (IQR [range])

Procedural complications
Abdominal distension
Abdominal pain
Nausea and vomiting

54 (18%)
33 (11%)
20 (6.7%)
1 (0.3%)

Sedation complications
Blood pressure< 90/50 mmHg
Heart rate < 50 bpm

6 (2%)
1 (0.3%)

Satisfaction of patients 8 [8-10 (5-10)]

Satisfaction of endoscopist 9 [9-10 (5-10)]

mg (total dose) 70 [60-80 (20-150)]

Figure 2. A. Pre-procedure anxiety and the satisfaction of patients. B. Pre-procedure anxiety and the satisfaction of endoscopist. 
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anxiety on the use of sedative agents in patients undergoing 

colonoscopy under sedation reported that pre-procedural anx-

iety had no effect on sedative agent requirement (6). Similar to 

our findings, this study did not report a significant correlation 

between pre-procedural anxiety and procedural complications. 

However, the present study showed a decrease in patient satis-

faction with increasing levels of anxiety, while their study did not 

report a relationship between the level of anxiety and patient 

satisfaction. Different from our study, they used the TCI system 

and not BIS monitoring. In addition, they used an anxiety assess-

ment scale, which is different than that which was used in the 

present study.

BIS monitoring is used to optimize the depth of sedation at the 

beginning and maintenance of sedation in the endoscopic pro-

cedure, and this method increases patient satisfaction and tol-

erability of the procedure and also decreases patient awareness 

during the procedure (16,17). Furthermore, BIS can be a useful 

monitoring guide for the titration of propofol by physicians who 

are competent in airway and hemodynamic management (18). 

Along with these advantages, BIS monitoring during sedation 

has been shown to reduce propofol doses (19).

Study Limitations

The present study has some limitations. First, we did not use the 

TCI system to monitor propofol use and consumption. Second, 

BIS scores could have been maintained within a narrower range 

instead of 65-85 or the patients could have been divided into 

two groups as 65-75 and 75-80 points. Third, we could have also 

evaluated trait anxiety and not only state anxiety. However, we 

do not expect a significant influence on the results due to the 

fact that previous studies reported a strong correlation between 

state anxiety and trait anxiety (14-16).

CONCLUSION

In conclusion, we suggest the presence of a significant relati-

onship between high levels of anxiety and the use of sedative 

agents in patients undergoing upper GI endoscopy. For this 

reason, pre-procedural anxiety levels of the patients must be 

taken into consideration while using sedative agents to induce 

sedation during upper GI endoscopy.
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Pre-prosedürel anksiyetenin üst gastrointestinal endoskopi sırasında uygulanan 
sedasyonda sedatif ajan gereksinimi üzerine etkisi

Mehmet Sargın1, Mehmet Uluer2

1 Selçuk Üniversitesi Tıp Fakültesi, Anesteziyoloji ve Reanimasyon Anabilim Dalı, Konya, Türkiye
2 Konya Eğitim ve Araştırma Hastanesi, Anesteziyoloji ve Reanimasyon Kliniği, Konya, Türkiye

ÖZET

Giriş ve Amaç: Gastrointestinal hastalıkların tanı ve tedavisinde yaygın olarak kullanılan üst gastrointestinal endoskopide sedasyon yaygınlaş-
maktadır. Sedasyon veya anestezi sırasında sedatif ajanların gereksinimleri yaş ve cinsiyet gibi birçok faktör tarafından etkilenebilir. Bu çalışmada, 
üst gastrointestinal endoskopide işlem öncesi anksiyete düzeylerinin sedatif gereksinimlere olan etkilerini değerlendirmeyi amaçladık.

Gereç ve Yöntem: 18-70 yaş arasındaki 300 hasta çalışmaya alındı. Bazal anksiyete düzeyleri, işlem öncesi Spielberger’in Devlet Sürekli Anksiyete 
Envanteri (STAI) X1 formunu kullanarak ölçülmüştür. Sedasyon sırasında BID değerleri 65-85 arasında tutuldu. Propofol dozları, toplam işlem 
süresi, hasta ve endoskopist memnuniyeti ve BIS değerleri kaydedildi.

Bulgular: İşlem öncesi anksiyete 44 idi (40-48 [20-70]). BIS değerleri 65-85 arasında tutulduğunda, işlem öncesi kaygı ile propofol kullanımı (mg, 
mg/kg, mg/kg/dk) arasında anlamlı korelasyon bulduk [Sırasıyla, (p= 0,451, p< 0,001), (p= 0,455, p< 0,001), (p= 0,428, p< 0,001)]. İşlem öncesi ank-
siyete ile işlemsel veya sedasyon komplikasyonları arasında korelasyon saptanmadı (Sırasıyla p= 0,111, p= 0,424 ve p= 0,408, p= 0,363). İşlem ön-
cesi kaygı ile hasta/endoskopistin memnuniyeti arasında anlamlı negatif korelasyon bulduk, [Sırasıyla, (p= -0,477, p< 0,001), (p= -0,495, p< 0,001)].

Sonuç:  Bu çalışmanın sonuçlarına dayanarak, üst gastrointestinal endoskopi uygulanan hastalarda işlem öncesi anksiyete düzeyleri ile sedatif 
ajan kullanımı arasında anlamlı bir ilişki olduğunu düşünmekteyiz.

Anahtar Kelimeler: Sedasyon, anksiyete, üst gastrointestinal endoskopi
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