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Abstract
Backgraund: This prospective observational cohort study aimed to investigate the
relationship between preoperative anxiety levels and postoperative pain and analgesic
requirement in patients undergoing laparoscopic sleeve gastrectomy.
Methods: Forty two female patients with body mass index ≥ 35, who underwent
laparoscopic sleeve gastrectomy for treatment of obesity were included in the study.
Spielberger's state and trait anxiety scales were used in this study. Demographic data of
the patients, anesthetic and analgesic drugs during the surgery, pain levels measured
with verbal analog scale at the postoperative 1st, 4th, 12th, and 24th hour, sedation levels
measured with the Ramsay sedation scale, and the amount of analgesic consumed were
recorded. Anesthesiologist, surgeon, and patient were not informed of the anxiety level
results. The relationship between preoperative anxiety and postoperative pain and

analgesic consumption was evaluated by Spearman’s correlation analysis. Stepwise
multiple linear regression analysis was applied. Normal Distribution control was
performed by applying the Shapiro-Wilk test to residual values obtained from the final
model.
Results: There was no relationship between trait anxiety level and postoperative pain
and analgesic consumption. A correlation was found between state anxiety level and
pain level up to 24 hours and analgesic consumption (p < 0.05). According to the
obtained model it had been observed that the university graduates consumed more
analgesic compared to other education level groups.
Conclusion: In this study, a relationship was found between preoperative state anxiety
level and 24-hour pain scores and analgesic consumption in patients who underwent
laparoscopic sleeve gastrectomy under general anesthesia.

KEYWORDS: Laparoscopy, Pain management, Postoperative pain, Preoperative
anxiety

Introduction
Preoperative anxiety is a psychological problem that exists in patients before surgery. It,
is used to express anxiety associated with the planned surgery and/or after the surgery,
and its incidence is reported to be approximately 11–80%.[1,2] Similarly, there are
studies reporting that concomitant psychiatric problems, such as anxiety disorder, may
be as high as 48% in patients undergoing bariatric surgery.[3,4]
Studies examining the relationship between preoperative anxiety level and
postoperative pain report conflicting results. Various studies have reported that high
preoperative anxiety levels increase postoperative pain and analgesic consumption in
patients

undergoing

operations,

such

as

orthopedic

surgery,

laparoscopic

cholecystectomy, abdominal hysterectomy, and breast surgery.[5-16] On the other hand,
there are studies showing that there is no relationship between preoperative anxiety
level and postoperative pain.[17-21] During our literature review, we did not find any
study examining the relationship between preoperative anxiety levels and postoperative
pain in patients undergoing laparoscopic bariatric surgery. The relationship between
anxiety and postoperative pain and analgesic consumption could be revealed more
clearly in this patient group with a detailed preoperative psychological assessment and
low postoperative pain expectation compared to open surgery.

The aim of this study was to investigate the relationship between preoperative
anxiety levels and postoperative pain and analgesic requirement in patients undergoing
laparoscopic sleeve gastrectomy.

Methods
This study was carried out in accordance with the Declaration of Helsinki. After
obtaining permission from the Clinical Research Ethics Committee (approval no KA17 /
24, Turkey, 12.04.2017), this study was conducted with 42 female patients aged
between 18 and 65 years, who underwent laparoscopic sleeve gastrectomy, with an
American Society of Anesthesiologists (ASA) physiological score ≤III, body mass
index (BMI) ≥35, as a prospective, double-blind, and single-center observational cohort
study, and was also registered in the Clinicaltrials.gov clinical trials registry (no
NCT04432558). Written informed consent was obtained from all patients. The
STROBE (Strengthening of Reporting of Observational Studies in Epidemiology)
guidelines were followed when reporting this study. As preoperative anxiety levels of
female patients were found to be higher compared to male patients in various studies,
we preferred to conduct the study in female patients in order to eliminate the difference
arising from gender.[22,23] Patients with any psychiatric or neurological disease, those
who used psychiatric drugs (antidepressants, anxiolytics), chronic alcohol users, those
who were allergic to the drugs used in the study, and illiterate patients were excluded
from the study.
The state (STAI-I) and trait (STAI-II) anxiety scales, which were developed
by Spielberger et al. in 1970, were used to measure preoperative anxiety. This scale is
a 4-point Likert self-report scale consisting in a total of 40 items, 20 of which allocated
in the state (STAI-I) and 20 in the trait (STAI-II) anxiety subscales. In particular,
STAI-I measures the current state of anxiety and the STAI-II, the general state of
anxiety. All items are followed by a 4-point scale rating the frequency of feelings from
“not at all” to “very much” and scoring from 1 to 4. The score ranged from 20 to
80 points, and higher scores indicated higher levels of anxiety.[24] The questionnaire
form was given to the patients in a closed envelope by the anesthesiologist on the date
of their preoperative examination, and they were asked to open the envelope and answer
the questions one day before the operation between 9.00 and 10.00 ppm. When the
patient was discharged, the envelope was delivered to the anesthesiologist. The total
scores were calculated with the manual scoring system and recorded on the form. If a

patient did not respond to more than three statements, the filled-out form was planned to
be considered invalid. The anesthesiologist, surgeon and patient all were unaware of the
preoperative anxiety score before the discharge of the patient.
Demographic data including age, height, body weight, body mass index (BMI),
ASA score, and schooling (Primary School = Low, Secondary-High School = Middle,
University = High) of the patients who were taken to the operating room were recorded.
Following standard monitoring, which included electrocardiography (ECG), noninvasive blood pressure, body temperature, and peripheral oxygen saturation (SpO2),
standard anesthesia protocol was applied to all patients. After anesthesia induction with
intravenous (IV) 0.02 mg.kg-1 midazolam, 1 µgr.kg-1 fentanyl, 2 mg.kg-1 propofol,
endotracheal intubation was provided with 1 mg.kg-1 rocuronium. A 2–3%
concentration of sevoflurane in oxygen and nitrous oxide (50–50%) was used for
maintenance of anesthesia. After the operation started, 10 mg.kg-1 paracetamol was
administered via intravenous infusion for 15 minutes for analgesia and 1 mg.kg-1
tramadol HCL was administered via intravenous bolus at the end of the operation. For
postoperative nausea/vomiting prophylaxis, 10 mg metoclopramide and 8 mg
ondansetron were administered via IV injection. Ideal body weight was taken into
consideration while adjusting drug doses. The number of analgesic drugs used during
the operation and the duration of the operation were recorded.
During the preoperative evaluation, the patients were informed about patientcontrolled analgesia (PCA). For postoperative analgesia, tramadol HCL was prepared as
2 mg.mL-1 in 100 mL isotonic saline solution. After the patient was awakened, PCA
was initiated with 10 mg.h-1 infusion, 20 mg bolus, 15-minute lockout interval, and a 4hour limit of 200 mg while leaving the operating room according to the modified
Aldrete criteria.[25] In the postoperative period, patients were followed up in the postanesthesia care unit and were transported to the service within 1–3 hours. The verbal
analog scale (VAS, 0 = no pain, and 10 = unbearable pain) was used to evaluate the pain
level at the 1st, 4th, 12th, and 24th postoperative hours, and the Ramsay sedation scale
was used to evaluate the sedation level.[26] If the VAS pain score was > 4, and 4 hours
had passed from the first paracetamol dose, 10 mg.kg-1 paracetamol IV infusion was
administered, if 4 hours had not passed, diclofenac sodium 1–3 mg.kg-1 intramuscular
(IM) was administered and the VAS score was reevaluated after 1 hour. The maximum
daily dose of diclofenac sodium was administered not exceeding 150 mg and the

paracetamol dose not exceeding 4 g. The amount of analgesic administered for 24 hours
in the postoperative period was recorded.
During or after surgery, if the heart rate was < 50, IV atropine (10 µgr.kg-1) was
administered, if the heart rate was ≥ 100 beats.minute-1 or if the blood pressure was 20%
above the basal blood pressure value, fentanyl (50 µgr IV) was administered, if the
Ramsay score exceeded 4 in the postoperative period, the tramadol HCL infusion rate
was reduced by half and reevaluation was planned after 30 minutes.

Statistical analysis
Statistical analysis of the data obtained in the study was carried out with the IBM SPSS
Statistics for Windows, Version 25.0 (Released 2017, Armonk, NY: IBM Corp.)
package program. A power analysis based on correlation analysis was used to determine
the linear relationship between postoperative pain and analgesia consumption and
anxiety level. Stepwise multiple linear regression analysis was applied, and normal
distribution control was performed by applying Shapiro-Wilk test to residual values
obtained from the final model.
At least 37 volunteers were calculated as being sufficient to find a significant
linear relationship between the two variables at a large class effect size (r = 0.50) by
using two-way hypothesis testing with 90% power at the 0.05 Type-I error level.

Results
A total of 42 female patients were included in the study. Demographic data including
age, height, body weight, BMI, and schooling (Primary School = Low, Secondary-High
School = Middle, University = High) are summarized in Table 1. No statistically
significant difference was found between demographic data and anxiety scores (STAI-I,
II) in the analysis performed with Spearman’s correlation analysis.
A correlation was found between the state anxiety level and VAS values at the
24th hour, and the total tramadol dose at the 24th hour (Table 2, Figs. 1 and 2). However,
no relationship was found between the trait anxiety level and VAS values and analgesic
consumption (Table 2).
Age, BMI, operation time, STAI-I, STAI-II variables were used numerically
in their original scales.
Schooling was taken as a 2-class categorical variable and coded as 0 (1+2) – 1
(3).

Using these variables, in the Multiple Stepwise Linear Regression analysis
applied for the Total Tramadol (mg) variable, firstly the Age variable was entered into
the model (p = 0.009), and then the model was completed with STAI-I (p = 0.013).
According to the obtained model, a 1-year increase in the age variable caused
a decrease of 2.973 mg in analgesic consumption, while a 1-unit increase in the STAI-I
level resulted in a 2.464 mg increase in analgesic consumption (Table 3).
In the analysis for pain scores (VAS Total), only education level was included
in the model (p = 0.034).
According to the obtained model it had been observed that the university
graduates consumed an average of 3.677 mg more analgesic compared to other
schooling groups (Table 4).

Discussion
With this prospective observational cohort study, a correlation was found between the
preoperative STAI-I level measured the night before the operation and the pain level at
the postoperative 24th hour and analgesic consumption in patients who underwent
laparoscopic sleeve gastrectomy for obesity.
Every patient who is scheduled for surgery experiences anxiety as a
physiological and psychological response. The level of anxiety can vary depending on
various factors. Although the results of the studies are contradictory, it has been stated
that age, gender, characteristics of surgery, ASA, past operational experience, education
level, personality, marital status, occupation, health insurance, approach to the disease,
cultural and religious beliefs are factors affecting the preoperative anxiety
level.[8,9,11,17,20,26] In our study, a decrease was observed in analgesic consumption
with increasing age. This decrease due to the increase in age was attributed to the
fatalistic perspective that develops in advanced ages due to cultural and religious beliefs
in our society, and patients' reluctance to ask for analgesics because of their
comorbidities due to the fear of drug side effects. In addition, in our study, university
graduates were observed to consume more analgesics than other level of education
groups. In another study; the identifiers of patient satisfaction in pain management after
day surgery were investigated, and they were stated as low preoperative pain, no
preoperative analgesic consumption, high expected post-operative pain, and low
education level.[27]

It has been stated that preoperative anxiety facilitates the activation of the
entorhinal cortex of the hippocampal formation and causes the pain threshold to be
lowered and the pain intensity to be perceived as more than it actually is. By showing
that there is a positive relationship between postoperative pain and anxiety, it has been
reported that increased anxiety and fear cause an increase in pain severity and the need
for opioids after surgery, and that patients try to overcome anxiety and tension in this
way.[15,16]
High levels of pain and anxiety, especially in obese patients, can stimulate the
neuroendocrine system and cause cardiac complications, respiratory system problems,
increase in gastrointestinal symptoms such as nausea and vomiting, and increase in
postoperative mortality and morbidity due to the immune system being affected.[28-31]
Bayrak et al.[16] reported that patients who had laparoscopic cholecystectomy
with high anxiety scores measured by the Spielberger anxiety scale had dissatisfaction
with intraoperative unstable hemodynamic parameters (arterial pressure, heart rate,
peripheral oxygen saturation), increased postoperative pain, and analgesic consumption.
In another study, patients with preoperative state anxiety score above 45 and who had
cesarean section with general anesthesia had higher pain levels in the first 12 hours, but
no correlation was found with analgesic consumption.[7] In a study conducted by Kain
et al8 on patients who underwent abdominal hysterectomy, they stated that state anxiety
was associated with the patient's sudden postoperative pain, and it was even a positive
predictor of postoperative pain. In their study, in which they compared preoperative
benzodiazepine with placebo and evaluated cortisol, interleukin 6, T and B lymphocyte
values, they stated that the consumption of painkillers decreased within the first four
hours after the operation and did not change in total, and they attributed this to the
increased pain in abdominal surgeries.[20] Yılmaz et al.[21] could not find a
relationship between preoperative and postoperative anxiety levels and postoperative
pain levels and analgesic need in their study on septoplasty operations, and they
attributed this to low pain due to the minor surgery. Possible reasons for the
contradictory results in various studies may be the type of surgery performed, duration
of surgery, type of anesthesia, patient groups, and the postoperative analgesia protocol
applied. Since this study was a laparoscopic surgery, VAS values may have been found
to be low in the first 24 hours. Patients' attitudes toward drugs may also be effective in
consumption of analgesics. Although some patients experience pain due to side effects
or fear of addiction, some patients may overuse analgesics because they fear pain or

restlessness.[11] Such situations may make it difficult to determine the relationship
between anxiety, pain, and analgesic consumption. In a study conducted on 1.416 noncardiac and non-brain surgery patients, the anxiety level measured by the Amsterdam
Preoperative Anxiety and Information Scale, not the anxiety level measured by STAI,
was found to be more sensitive in predicting postoperative pain; however, it was stated
that female gender, young age, preoperative pain score, type of surgery and size of
incision are independent predictors of severe postoperative pain.[17] In addition,
another study stated that measurements with STAI-I and II were based on subjective
anxiety and pain complaints rather than physical indicators, and the evaluation of
preoperative pain was recommended for future studies.15,19 In a study comparing the
scales, it was stated that high values measured by the Pain Catastrophizing Scale (PCS)
may be an indicator of higher postoperative pain scores without increasing opioid
use.[6]
This study has several limitations. First, the fact that the preoperative pain,
postoperative anxiety score and PCS score were not assessed and this may have caused
self-reporting bias (when the patient ranks his anxiety higher than the average person
with the same amount of anxiety). The lack of correlation between trait anxiety and pain
may be explained by the fact that the available evidence is not strong enough to exclude
a consistent self-report bias of patient responses to the criteria used in the study, rather
than a causal relationship. The subjective nature of the measurements may have caused
a lack of power. Second, preoperative anxiety and postoperative pain assessments were
based on self-reporting and not on clinical diagnoses. Objective evaluations could be
achieved in patients with measurement of cortisol and noradrenaline in saliva and blood,
changes in blood pressure and heart rate, grimace and muscle tone. The third limitation
was that patients completed the tests on their own. This problem can be overcome by
filling it in by an anesthesia or psychiatrist 1 day before surgery. Thus, newly developed
depression can also be diagnosed. Finally, the small number of patients is also a limiting
factor in this study.

Conclusion
In this study, no correlation was found between the preoperative trait anxiety score level
and postoperative pain and analgesic consumption in patients who underwent
laparoscopic sleeve gastrectomy under general anesthesia. However, a significant
relationship was found between the state anxiety level and 24-hour analgesic
consumption. We conclude that these results may contribute to postoperative pain
management in patients undergoing laparoscopic sleeve gastrectomy.
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Table 1 - Demographic characteristics of the participants.
Variables
Age
18–35
36–50
51–65
Schooling
Low (Primary school)
Middle (Middle and high school)
High (University)
BMI
35–42
43–50
51–58
59–65
Time
0–120 minutes
121–240 minutes
241–360 minutes
BMI, Body mass index (kg.m−2).

n

%

22
14
6

52.3
33.3
14.2

11
15
16

26.1
35.7
38.0

20
17
4
1

47.6
40.4
9.5
2.3

27
14
1

64.2
33.3
2.3

Table 2 - Relationship between state and trait anxiety scores with VAS and analgesic
consumption.
Tramadol (consumed
Total Tramadol (PCA + IV
24h with PCA)
consumed 24h)
r = 0.378
r = 0.416
r = 0.436
STAI-I
p = 0.014
p = 0.006
p = 0.004
r = 0.169
r = 0.160
r = 0.165
STAI-II
p = 0.284
p = 0.160
p = 0.297
r, Spearman’s correlation coefficient; VAS, visual analog scale; STAI-I, state anxiety
VAS 24.h

score; STAI-II, trait anxiety score.

Table 3 - Relationship between state anxiety scores and age with analgesic
consumption (total tramadol).
(Constant)
AGE
STAI-I
(R2 = 28.8%, p = 0.001)

B
381.272
-2.973
2.464

Std. Error
57.546
1.077
0.941

p
< 0.001
0.009
0.013

STAI-I, State anxiety score; R2, Multiple Stepwise Linear Regression’s determination
coefficient.

Table 4 - Relationship between VAS and schooling.
(Constant)
Schooling
(R2 = 10.8%, p = 0.034)

B
13.105
3.677

Std. Error
1.238
1.674

p
< 0.001
0.034

R2, Multiple Stepwise Linear Regression’s determination coefficient; VAS, visual
analog scale.

Figure 1 - Visual analog scale values at the 24th hour with STAI-I. STAI-I, state anxiety
score; VAS, visual analog scale.

Figure 2 - Total dose of tramadol consumed at the 24th hour with STAI-I. STAI-I, state
anxiety score.

