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ABSTRACT

Objective: Patients undergoing surgery, experience acute physiological distress in the preoperative
period. Smoking addiction is a complex behavior in which environment and genetic effects play a part. In
this study our aim was to compare the impact of cigarette smoking cessation verses continued smoking
on preoperative HAM-A scores and anesthetic requirement

Methodology: After approval by the Ethic Committee, informed consent was obtained from patients, 18-
65 years old, American Society of Anesthesiologists (ASA) physical status I-II, 120 patients scheduled for
elective laparoscopic cholecystectomy were included in this prospective randomized, double-blind study.
Groups were defined as Group N (n:60, patients who continued smoking in the preoperative period)
and Group NS (n:60, who stopped smoking 48 hours before the operation).Only the first patient on the
list were included... All patients received intravenous midazolam 0.05-0.1 mg/kg as premedication. In the
preoperative period HAM-A scores were recorded while the preoperative examination was performed in
the outpatient clinic and after premedication. In addition, we monitored patients with Bispectral Index
Monitor (BIS) and anesthetic requirements were recorded during surgical procedure.

Results: HAM-A scores in the outpatient clinic and after receiving premedication were statistically
significantly higher in Group N. Additional fentanyl requirement was also significantly higher in Group N.

Conclusion: We conclude that to stop smoking 48 hours before surgery reduced anxiety as measured by
HAM-A scores and anesthetic requirement and increased patient comfort.
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INTRODUCTION

Patients undergoing surgery, experience acute
physiological distress in the preoperative period'.
There can be many reasons for anxiety in the
preoperative period. Besides being away from home
and family/relatives, concerns about interruption
of daily activities, complications that can occur
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during and after surgery, insufficient information
about anesthesia and surgery, concerns about
not waking up at the end of surgery and feeling
pain during and after surgery.” It is reported that
the incidence of anxiety among adult patients is
between 11% and 80%.°> Anxiety can manifest as
aggressive reaction* and controlling and managing
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postoperative pain becomes more difficult in
these patients.*> In addition to these, requirement
for high anesthetic doses in the intraoperative
period® and the frequency of postoperative patient
controlled analgesia (PCA) demands may increase.

Smoking addiction is a complex behavior in which
environment and genetic effects play a part.”
Psychological elements and habits also play a role.
The main component in addiction is nicotine in
cigarette. Through specific nicotinic acetylcholine
receptors, nicotine stimulates dopamine release
which is thought to be responsible for acute
rewarding effects of nicotine®. It has been showed
that smoking has chronic anxiety effect.

The aim of our study was comparison of preoperative
HAM-A anxiety scores and anesthetic requirement
of chronic smoker patients who stopped smoking
48 hours before the operation with patients who
continued smoking.

METHODOLOGY

After obtaining the ethical committee approval and
consent from patients, the study recruited 120, 18-65
years old, ASA I- II patients undergoing laparoscopic
cholecystectomy under general anesthesia.
Exclusion criteria were as follows:anxiety disorders,
physical/ psychological trauma in the recent year,
use of sedative/ antidepressant/ antiepileptic
drugs in the recent year, cooperation problems,
difficulty in understanding, hearing impairment,
history of malignancy, need to stay at the hospital
more than one day in the preoperative period
and having preoperative pain. After evaluating
the patients before the operation, information
about the surgery was provided to the patients.
Patients were randomized into two groups. Group
N (n= 60) patients who continued smoking in the
preoperative period and Group NS (n= 60) who
stopped smoking 48 hours before the operation.
Only the first cases of operation list.

At the time of preoperative examination,
demographic data (gender, age, body mass index,
education level) of the patients, history of any
previous operation, systemic disease, duration of
smoking and number of cigarette consumption
(year and number of cigarettes per day), and stress
scores were recorded. The stress scores were
assessed by the Hamilton Anxiety Rating Scale
(HAM-A).

Twenty minutes after intravenous midazolam
premedication (0.05-0.1 mg/kg), patients were
evaluated with HAM-A scale. After standard
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monitoring, basal heart rate, systolic arterial
pressure (SAP), diastolic arterial pressure (DAP) and
mean arterial pressure (MAP) were recorded. All
patients received propofol 2-3 mg/kg, fentanyl 1 ug/
kg, vecuronium 0.1 mg/kg for anesthesia induction.
After intubation, anesthesia was maintained with
oxygen-nitrous oxide and sevoflurane. Depth of
anesthesia was monitored by Bispectral Index
and titrated to maintain BIS between 40 and 60.
Even when BIS value was between 40 and 60, if
there was more than 20% increase in mean arterial
pressure and/or heart rate compared with basal
values fentanyl 50 ug was given to the patients.

Primary outcome measure of the study was the
outpatient clinic-operation day anxiety level of
the patients assessed with HAM-A scale. Secondary
outcome measure was fentanyl consumption (in
addition to the dose administered at induction).

Statistical analysis: SPSS for Windows 17.0
package program was used for data analysis.
Kolmogorov Smirnov test was used to check
whether continuous numerical distribution was
close to normal. Descriptive statistics, was shown as
mean * standard deviation or median (minimum -
maximum) for continuous variables, and number
of cases and (%) for categorical variables.

The mean difference between two groups was
analyzed with Student’s t test, and of the difference
in terms of median values was analyzed with Mann
Whitney U test. Categorical variables were assessed
with Pearson’s chi-square test (x?). The statistical
difference between outpatient clinic scores and
operation day HAM-A scores between the groups
was compared using the Wilcoxon signed-rank test.
Spearman’ correlation test was used to examine
whether there was a significant relationship
between age, education level, body mass index,
cigarette pack year, total fentanyl consumption
and operation day HAM-A and change in Hamilton
anxiety scale scores.

Multivariate linear regression analysis was used to
search whether there was a statistically significant
difference between groups in terms of operating
day HAM-A scores the outpatient clinic scores,
after adjusting for other confounding factors. All
variables determined as p > 0.15 after univariate
statistical analysis were included in multivariate
linear regression models as candidate factors.
Regression coefficient for each variable, 95%
confidence interval and t statistics were calculated.
Because the data related to HAM-A scores were not
normally distributed, logarithmic transformation
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Hamilton Anxiety Rating Scale

Table 1: Demographic and clinical characteristics of the cases according to the groups

Variable Group N (n=60) Group NS (n=60) p-value
Age (year) 41.6 = 131 421 +11.0 0.845t
Sex 0.855¢
Male 29 (48.3%) 30 (50.0%)
Female 31 (51.7%) 30 (50.0%)
History of the previous operation 36 (60.0%) 30 (50.0%) 0.271%
Primary School 0.912%
Primary School 13 (21.7%) 13 (21.7%)
Secondary School 4 (6.7%) 6 (10.0%)
High School 27 (45.0%) 27 (45.0%)
University 16 (26.7%) 14 (23.3%)
Body Mass Index (kg/m?) 23.3+26 23629 0.618t
Body Mass Index 0.350%
< 25 kg/m? 39 (65.0%) 34 (56.7%)
=25 kg/m? 21 (35.0%) 26 (43.3%)
Cigarette (pack year) 6.0 (0.5-37) 7.6 (0.5-43.7) 0.205
Total fentanyl consumption 100 (50-150) 50 (0-100) < 0.001

+Student's t test, I Pearson's Chi- Square test, § Mann Whitney U test

Grup N

Time 1 [l Time 2

Grup NS

Figure 1: The HAM-A score decreased more in Group N than
Group NS, and was statistically significant (p < 0.001)

was done in regression analysis. For p < 0.05,
results were accepted as statistically significant.

RESULTS

There was no statistically significant difference
between Group N (those who continued smoking)

and Group NS (those who stopped smoking 48
hours before the operation) in terms of mean age
(41.6 = 13.1, 42.1 = 11) and gender distribution
(p=0.84, p=0.855). There was no statistically
significant difference between groups in terms of
history of previous surgery and education levels
(p=0.271, p=0.912). Between groups and Group
NS statistically significant difference was not
observed in terms of mean BMI (body mass index)
(23.3 = 2.6, 23.6 * 2.9) and distribution of BMI
levels (p= 0.618, p= 0.350). Median smoking pack
year levels were statistically similar between groups
(Group N and Group NS (p=0.205). The median
fentanyl consumption was significantly higher in

Group NS than Group N (p < 0.001).

Both outpatient clinic and operation day median
HAM-A scores were statistically higher in Group
N(continued smoking) than Group NS (stopped
smoking 48 hours before the operation) (p <
0.001, p < 0.001).

Table 2: Outpatient clinic and operation day Hamilton anxiety scores according to the groups

\ Outpatient clinic \ Operation day \ p-valuet
Group N 8 (4-10) 6 (3-7) < 0.001 -2 (-4-0)
Group NS 5 (4-8) 4 (3-6) < 0.001 -1(-2-0)
p-value # < 0.001 < 0.001 < 0.001

+ Comparisons in groups, between Outpatient clinic and operation day, Wilcoxon Sign test, { comparisons between groups
in terms of anxiety levels in Outpatient clinic and operation day and changes in operation day anxiety score with regard to

Outpatient clinic levels, Mann Whitney U test
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Table 3: Correlation coefficients and momentousness levels between age, education levels, body mass index, cigarette
pack year, total fentanyl consumption and change in operation day HAM-A and Hamilton anxiety score

‘ ‘ Postoperative HAM-A ‘ A HAM-A
Age Correlation coefficient -0.129 0.109
p-value f 0.161 0.235
Education level Correlation coefficient -0.219 0.117
p-value f 0.016 0.205
Body mass index Correlation coefficient 0.007 0.087
p-value 1 0.940 0.342
Cigarette pack year Correlation coefficient -0.030 0.164
p-value 1 0.742 0.074
Total fentanyl consumption+ Correlation coefficient 0.518 -0.339
p-value T < 0.001 < 0.001

+ Spearman's correlation test

Table 4: Operation day HAM-A score and amount of change in Hamilton anxiety score according to sex, history of

operation and body mass index

\ Operation day HAM-A \ p-valuetT \ A HAM-A \ p-value $1

Sex 0.137 0.254
Male 4 (4-7) -2 (-4-0)

Female 5(3-7) -2(-4-0)

History of previous operation 0.059 0.406
No 4 (3-6) -2(-4-0)
Yes 5 (4-7) -2 (-4-0)

Body mass index 0.956 0.155

< 25 kg/m? 5(3-7) -2 (-4-0)

=25 kg/m? 5(3-7) -2(-2-0)

+ Comparisons between groups in terms of operation day HAM-A levels, { comparisons between groups in terms of amount
of changes in operation day HAM-A level with regard to outpatient clinic level, {Mann Whitney U test

In Group N (continued smoking), when compared
with outpatient clinic values, there was statistically
significant decrease in median HAM-A score (p <
0.001). Also in Group NS, when compared with
outpatient clinic values, there was statistically
significant decrease in median HAM-A score (p <
0.001). The HAM-A score decreased more in Group
N than Group NS and this difference was statistically
significant (p < 0.001) (Figure 1).

There was no statistically significant correlation
between age, body mass index, cigarette pack year
and change in operation day HAM-A score (p > 0.05).
With an increase in total fentanyl consumption,
operation day HAM-A score decreased (p=-0.339,
p < 0.001).

With the increase in education levels, operation day
HAM-A score decreased and this was statistically
significant (p=-0.219, p=0,016). With the increase
in total fentanyl consumption, operation day
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HAM-A score increased (p=0.518, p < 0.001).

There was no statistically significant difference
between males and females in terms of both
operation day median HAM-A score and degree of
change in HAM-A score (p=0.137, p=0.254).

A group of patients who had a history of previous
operation and the group which did not have, there
was no statistically significant difference in terms of
both median HAM-A score and amount of change in
HAM-A score (p=0.059, p=0.400).

According to body mass index levels, statistically
significant difference was not observed in both
median operation day HAM-A score and amount of
change in HAM-A score (p=0.956, p=0.155).

Joint effects of all possible factors which were
effective or thought to be effective on operation
day HAM-A score in univariate statistical analysis
were searched with multivariate linear regression

55



preoperative smoking cessation

Table 5: After adjusting for other risk factors, determining the determinative factor(s) in estimating the change in
operation day HAM-A level

Regression 95% Confidence Interval

Coefficient | Lower limit | Upper limit
Group N 0.005 -0.057 0.066 -0.146 0.884
Female factor -0.006 -0.059 0.046 -0.234 0.815
History of previous operation 0.012 -0.037 0.061 0.483 0.630
Education level -0.010 -0.035 0.016 -0.753 0.453
Total fentanyl consumption 0.001 -0.0001 0.002 1.872 0.064
Operation day HAM-A 0.091 0.066 0.115 7.369 < 0.001

Table 6: After adjusting for other possible risk factors, determining the determinative factor(s) in predicting the
amount of change in operation day HAM-A level compared with outpatient clinic level

Regression 95% Confidence Interval
L — — t-value p-value
Coefficient Lower limit | Upper limit
Group N -0.218 -0.343 -0.093 3.457 < 0.001
Cigarette pack year 0.002 -0.004 0.008 0.593 0.554
Total fentanyl consumption -0.001 -0.003 0.001 -0.651 0.516

analysis. All variables determined as p < 0.15 in
univariate statistical analysis were included in
multivariate linear regression models as possible
risk factors. Because the data related to HAM-A
score not normally distributed, logarithmic
transformation was done in regression analysis.
After adjusting for other possible confounding
factors, the difference between groups in terms of
operation day HAM-A score disappeared (B=0.005,
95% CI:-0.057 - 0.066, p=0.884). It was observed
that statistically significant effects of education level
and total fentanyl consumption also disappeared
(p=0.453, p=0.064). Independently of other risk
factors, only outpatient clinic HAM-A score was
effective. operation day HAM-A score was as high
as outpatient clinic HAM-A score (B=0.091, 95%
CI:0.066 - 0.115, p < 0.001).

Joint effects of all possible factors which were
effective or thought to be effective on change
in operation day HAM-A score compared with
outpatient clinic score in univariate statistical
analysis were searched with multivariate linear
regression analysis. All variables determined as p <
0.15 in univariate statistical analysis were included
in multivariate linear regression models as possible
risk factors. Because the data related to delta HAM-A
score were not normally distributed, logarithmic
transformation was done in regression analysis.
After adjusting for other possible risk factors, there
was still more decrease in HAM-A score in Group N
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than Group NS and this was statistically significant
(B=-0.218,95% CI:-0.343 --0.093, p < 0.001). It was
observed that statistically significant effects of total
fentanyl consumption disappeared (p=0.516).After
adjusting for other possible risk factors, cigarette
pack year also had no statistically significant effect
on change in HAM-A score (p=0.554).

DISCUSSION

In this study we observed that HAM-A score was
lower in patients who stopped smoking 48 hours
before the operation. Also in this group of patients,
intraoperative fentanyl requirement was lower.

Surgical operation, thought of receiving anesthesia
and fear of staying in hospital are the factors that
stimulate preoperative anxiety.® It has been shown
that preoperative anxiety levels increase with the
duration of operation.'®!' In addition, hunger
and thirst accompanying this waiting period also
increases anxiety.'? All patients participating in
our study, were hospitalized one night before
the operation and preoperative starvation period
was limited to twelve hours. Study population
consisted of patients who were first on the surgical
list. Patients rested in the premedication room
and anxiety score of the patients were evaluated
there.

Chronic cigarette consumption upregulates
nicotinic receptor. Distribution half-life of nicotine
is between 15 and 20 min, and half-life in blood
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is two hours". Those addicted to cigarette confirm
that cigarette calm them when under stress, and
helps concentration but there is little scientific
evidence available for this In our study, we observed
that HAM-A scores were higher in patients who
continued smoking.

Moerman et al. reported that patients who don’t
have previous anesthesia experience request more
information and they are more anxious.'* However
it is also reported that characteristics of previous
anesthesia experience (positive or negative) can
effect preoperative anxiety.' A study including
more than 500 patients reported that age of
the patient, type of the surgical procedure and
previous anesthesia experience were not related
to preoperative anxiety. In our study all patients
underwent similar surgical procedure, and it
was observed that age, and previous anesthesia
experience did not affect preoperative anxiety.
Cuvas et al. stated that having systemic disease,
ASA classification and history of previous operation
are did not affect anxiety levels.”” In Duman et al.’s
study, no correlation was found between VAS scores
when compared with preoperative anxiety values in
patients who requested more information.'® There
results are similar to our study.

Studies report that female patients are more anxious
than male patients in the preoperative period.'%1¢
Studies involving breast surgery and minor surgery
with lower expectation can be the reason of this."”
In our study we did not find a relationship between
preoperative anxiety and gender.

While some studies report that anxiety increases
with the increase in education level, others show
that education level does not affect anxiety.'®!
In our study education levels of the patients was
similar in both groups.

It has also been reported that if patients stop
smoking preoperatively they have lower basal
anxiety levels than active smokers.'* But in these
studies there was no factor that stimulated stress.
Warner et al. showed that preoperative nicotine
replacement therapy does not affect anxiety level
of smokers in perioperative abstinence status
and withdrawal symptoms do not cause a serious
clinical problem in perioperative period.? In Billert
et al.’s study it has been reported that preoperative
withdrawal does not affect anxiety levels.?! In our
study there was no significant difference between
group N and group NS in terms of smoking and
amount of cigarette consumption. Total opioid
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consumption and HAM-A anxiety score were
lower in the group where there patients stopped
smoking. We think smoking cessation decrease
patients’ anxiety scores and reduce intraoperative
analgesic requirement as a result of it.

HAM-A scale is one of the first scales which was
developed to measure the severity of anxiety and
is still in common use in clinical practice and by
researchers. This scale consist of 14 items. Each
items includes a series of symptoms and measures.
It includes both psychological anxiety (agitation,
psychological stress) and somatic anxiety (physical
stress related to anxiety). Despite common use, this
scale is criticized because it cannot discriminate
between anxiolytic and antidepressant effects and
somatic side effects. Despite all, reliability of HAM-A
score has been acceptable.? It has been observed
that State Trait Anxiety Inventoryn (STAI), which
is one of the anxiety scales in common use, is not
explanatory enough in differential diagnosis of
anxiety and depressive disorders.?

A relation between operating time and anxiety
level has been shown. In a recent study it has been
shown that presence of anxiety in the afternoon
is a predictor for preoperative anxiety?*. We only
included patients who were first on the surgical
list. Badner et al., concluded that anxiety the night
before the operation continued in preoperative
period.” In order that the conditions related to the
operating time did not affect our results, we chose
patients who were first on the operation list and
measured anxiety in the morning.

CONCLUSION

In conclusion we observed that stopping smoking
48 hours before operation decreased patients’
anxiety in terms of HAM-A scores. We also observed
that intraoperative fentanyl requirement was lower
in patients who stopped smoking 48 hours before
the surgery.
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