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Abstract 
Aim and Background: It is estimated that up to 20% of patients coming for 
elective surgery are smokers and carry a risk of perioperative complications. 
Though smoking cessation and its impact on perioperative outcome are 
widely investigated worldwide we were unable to find any data in Pakistan. 
The objective of the study is to determine the impact of the duration of 
smoking cessation before elective surgery on intraoperative hemodynamics 
and postoperative pain in Pakistani population. Methods: It was a prospec-
tive cohort study conducted at the Aga Khan University Hospital Karachi, 
Pakistan, for one-year duration. A total of 260 patients scheduled for elective 
noncardiac surgery under general anaesthesia were recruited. Surgery under 
regional anaesthesia and minor surgery under general anaesthesia were ex-
cluded. Data on self-reported duration of smoking cessation by patients, 
intraoperative haemodynamics, postoperative pain scores and duration of 
hospital stay were collected by independently trained data collectors from the 
preoperative area until the patient is discharged from the hospital. Results: A 
data from 256 patients were analyzed. On the basis of self-reported duration 
of preoperative smoking cessation, patients were divided into 4 groups 
(Group 1: less than 2 days, Group 2: more than 2 days to 7 days, Group 3: 
more than 7 days to 4 weeks and Group 4: more than 4 weeks). It was found 
that the longer the duration of cessation of smoking is the less haemodynamic 
changes and lower postoperative pain scores. Length of stay did not show any 
difference among all four groups. No major postoperative pulmonary com-
plication was found in any study patient. Conclusions: Duration of cessation 
of smoking before elective surgery is a significant predictor of intraoperative 
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haemodynamics and early postoperative pain in Pakistani population. A short 
duration of smoking cessation also helps to avoid some of the adverse effects 
and reduces perioperative complications. 
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1. Introduction 

The global prevalence of smoking varies from less than 20% to more than 50%. 
In Pakistan the prevalence of smoking among young males and females varies 
from 36% to 9% [1]. A study conducted in Karachi, the largest city of Pakistan 
and seventh largest city in the world, showed the prevalence of smoking is 32.7% 
[2]. It is estimated that up to 20% of patients coming for elective surgery are 
smokers and they carry a burden of comorbidities and risk of overall periopera-
tive complications [3] [4] [5]. 

In current practice, smoking cessation of four weeks before an elective surgery 
has been recommended to reduce perioperative complications [3]. American 
and Canadian Society of Anesthesiologists has recommended smoking cessation 
of 4 - 8 weeks before any elective surgery [3]. However, a meta-analysis con-
cluded that smoking cessation less than eight weeks before elective surgery did 
not affect the overall outcome [6].  

It has been shown that the longer the duration of smoking cessation before 
surgery, the greater the benefit. Cessation of smoking for 2 - 4 weeks prior to a 
planned elective surgery decreases the airway secretions & reactivity and sup-
presses the hemodynamic response to laryngoscopy & tracheal intubation while 
eight weeks of smoking cessation decreases the overall post-op morbidity and 
mortality [7]. It is likely that even a short duration of smoking cessation may 
give some benefit, considering the acute effects of nicotine and carbon monoxide 
on the cardiovascular system. It is also evident that cessation of smoking shortly 
before surgery, i.e. 48 - 72 hours decreases the carboxyhemoglobin levels (nor-
mal <1.5%, smokers 3% - 10%) and increases the tissue oxygenation [8]. Consi-
dering the current evidence, it is important to note that the effective duration of 
smoking cessation is not yet determined and the precise effects of smoking ces-
sation shortly before surgery are still unclear [7]. 

In Pakistan, it is a very common observation that the majority of smokers do 
not stop smoking 3 - 4 weeks before surgery despite preoperative counselling. 
They often continue smoking a week before or till the morning of surgery. 
Though smoking cessation and its impact on perioperative outcome are widely 
investigated worldwide we were unable to find any data regarding smoking ces-
sation shortly before elective surgery in Pakistan.  

The aim of this study was to determine the impact of the duration of smoking 
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cessation before elective surgery on intraoperative hemodynamics, postoperative 
pain, and length of hospital stay. Post-operative pulmonary complications were 
also looked at.  

2. Methods 

It was a prospective cohort study conducted at the Aga Khan University Hospital 
Karachi, Pakistan after the approval of institutional ethical review committee 
(ERC reference No. 3948). A total of 260 patients were enrolled in the study after 
obtaining written informed consent. All adult patients aged 18 to 80 years of ei-
ther sex with the history of smoking of a minimum of 6 months scheduled for 
elective non-cardiac intermediate to major surgery under general anaesthesia 
(with endotracheal intubation and controlled ventilation) were included.  

Intermediate surgery includes open inguinal & incisional hernia repairs, limb 
correction, and joint replacement surgeries while major surgery includes abdo-
minal procedures with a standard midline incision, open major vascular surgery, 
and thoracic surgery with a standard unilateral thoracic incision. 

Patients with American Society of Anaesthesiologist (ASA) physical status IV, 
V and patients scheduled for surgery under regional anaesthesia (spinal, epidur-
al, transversus abdominis plane or TAP block and rectus sheet block, etc.) were 
excluded. Patients scheduled for minor surgery under general anaesthesia were 
also excluded. The voluntary participation, privacy & confidentiality of each pa-
tient in the study were ensured and each one had the complete right of with-
drawal from the study at any point.  

Patients were recruited from the preoperative anaesthesia clinic through 
non-probability consecutive sampling method. Prior to taking consent, they 
were briefed about the objectives and public health impact of the study. As per 
routine, current guidelines of preoperative smoking cessation of about 4 - 8 
weeks before the scheduled surgery were discussed with each patient. Written 
informed consent was obtained from each participant by the trained data collec-
tors. After obtaining consent, the patients were enrolled in the study and the 
scheduled date of surgery was recorded for step-wise data collection.  

Patients were asked in the preoperative holding area regarding the duration of 
preoperative smoking cessation (exposure) in hours and/or days and were rec-
orded. In operating room, standard monitors were applied before the start of 
Anaesthesia. These include electrocardiographs (ECG), non-invasive blood 
pressure (NIBP), oxygen saturation (SPO2), end-tidal carbon dioxide (ETCO2) 
and temperature monitoring. Other additional monitorings were also used de-
pending on the type of surgery & patient status. After routine preoxygenation, 
patients were induced with Propofol (2 - 2.5 mg/kg), atracurium (0.5 mg/kg), 
and tramadol (1 mg/kg) and trachea was intubated with an appropriate size en-
dotracheal tube and put on controlled mode of ventilation. Intraoperative hae-
modynamic monitoring (heart rate, systolic blood pressure, diastolic blood 
pressure) was done at 16 different time points, i.e. before the induction of 
anaesthesia to ten minutes after the extubation.  
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Postoperative analgesia was administered through either intermittent intra-
venous tramadol 50 mg Q8H, tramadol intravenous infusion with a rate of 10 - 
15 mg/kg or tramadol patient controlled intravenous analgesia (PCIA) with ini-
tial setting of 10 mg background infusion, 10 minutes of lockout time & 10 mg 
bolus. Adjuvant analgesics i.e. paracetamol 1 gm Q8H and injection ketorolac 30 
mg Q8H were given if there was no contraindication. Postoperative pain score 
was monitored by visual analogue pain scale (VAS) of 0 - 10 scale (self-reporting 
by the patients) and record at four different timings. These included time at the 
arrival of PACU, three hours, six hours and 12 hours postoperatively.  

Patients were also monitored for any major postoperative pulmonary compli-
cations i.e. pneumonia, pulmonary aspiration pneumonitis, acute lung injury 
(ALI), acute respiratory distress syndrome (ARDS). Need of non-invasive venti-
lation and/or invasive mechanical ventilation and length of stay in hospital were 
also recorded. Two trained data collectors were responsible for all data collection 
as per protocol and were supervised by principal investigator (PI) who did the 
random checks for the completeness and consistency of data collection forms. 
Dual entry was performed in two different computers to reduce the feeding error 
and then export to the statistical software for analysis. 

Statistical Analysis 
Analyses were conducted using Stata 12.0 (Stata Corp, College Station, TX). 

Quantitative and qualitative point estimates were summarized as mean ± SD and 
frequency & percentage respectively. Intraoperative hemodynamics parameter 
(heart rate, systolic BP, diastolic BP) and postoperative pain were response va-
riables and four categories of preoperative smoking cessation duration were the 
main predictor.  

We used Generalized Estimating Equation (GEE) to model intraoperative HR, 
systolic and diastolic BP choosing an unstructured correlation matrix structure. 
Binary logistic regression was used to observe the effect of preoperative smoking 
cessation duration on postoperative pain categories. To explore the confounding 
of BMI and duration of surgery were added to each model. The pain was also 
categorized into binary outcome (Mild and moderate) because severe pain was 
not observed and relative risk was reported with a 95% confidence interval. A 
P-value of 0.05 was considered statistically significant.  

The sample size was calculated using STATA version 12.0 software. Fisher’s z 
test of one correlation was used. 218 patients were required to achieve 85% 
power using a null correlation of −0.47 between smoking cessation and heart 
rate variability [9]. Assuming an alternate correlation between preoperative 
smoking abstinence and hear rate variation of −0.6 (one sided test), with a signi-
ficance level of 0.05. Adjusting for a 20% loss to follow up around 260 patients 
were recruited.  

3. Results 

A total of 260 patients fulfilling the eligibility criteria were recruited during the 
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study period. Four patients were excluded due to consent refusal andata of 256 
patients was included in the final analysis. Characteristics of patients, type of 
surgery, duration of smoking cessation and hospital stay are shown in Table 1. 
Group 1 has 143 patients (55.86%), group 2, 53 patients (20.70%), group 3, 29 
patients (11.33%) and group 4, 31 patients (12.11%) according to duration of 
smoking cessation from less than 48 hours to more than 4 weeks (672 hours) 
(Table 1).  

Effects of intraoperative heart rate, systolic and diastolic blood pressures were 
measured at sixteen different timings as hemodynamic variables. There was an 
average of 4.92 ≈ 5 beats/minute decrease in heart rate in patients who stopped 
smoking only for ≤48 hours and this change is statistically significant as com-
pared to patients who stopped smoking from 1 week to more than 4 weeks, i.e. 
reference category (Table 2).  

There was an average of 6.81 ≈ 7 mmHg increases in systolic blood pressure in 
patients with preoperative duration of smoking cessation of 1 - 4 weeks. This is a 
statistically significant change as compared to the patients with a duration of 
cessation of more than four weeks i.e. reference category (Table 2).  

There was an overall decrease in diastolic blood pressure with different dura-
tion of smoking cessation. An average decrease of 6.05 mmHg in patients with  
 
Table 1. Baseline characteristics (n = 256). 

Variables Point Estimates 

Age Groups 
18 - 65 years 
65 - 80 years 

 
230 (89.84) 
26 (10.16) 

Years of Smoking (Years) 13.31 ± 10.57 

Smoking Intensity (Pack-year) 10.25 ± 14.69 

Duration of Surgery (Minutes) 141.95 ± 91.98 

Hospital stay (Days) 2.85 ± 1.32 

Preoperative Smoking Abstinence 
Group 1: ≤48 hours (2 days) 
Group 2: >48 hours (2 days) - ≤168 hours (7 days) 
Group 3: >168 hours (1 week) - ≤672 hours (4 weeks) 
Group 4: >672 hours (4 weeks) 

 
143 (55.86) 
53 (20.70) 
29 (11.33) 
31 (12.11) 

American Society of Anaesthesiologist (ASA) physical status 
ASA I 
ASA II 
ASA III 

 
49 (19.14%) 
163 (63.67%) 
44 (17.19%) 

Level of Education 
Less than Matriculation 
Matric-Intermediate 
Non-Professional education 
Professional education 

 
40 (15.62) 
64 (25.00) 
1 (0.39) 

151 (58.98) 

Type of surgery 
Intermediate 
Major or complex 

 
163 (63.67) 
93 (36.33) 

https://doi.org/10.4236/ojanes.2021.119028


M. Nazir et al. 
 

 

DOI: 10.4236/ojanes.2021.119028 293 Open Journal of Anesthesiology 
 

Table 2. Effect of preoperative smoking abstinence duration on intraoperative hemodynamic in simple regression models by ge-
neralized estimating equations.  

Preoperative Smoking  
Abstinence in hours (days/weeks) 

Heart Rate Systolic blood pressure Diastolic blood pressure 

β coefficient (SE) (95% CI) β coefficient (SE) (95% CI) β coefficient (SE) (95% CI) 

≤48 hours (2 days) −4.92 (1.80)** −8.45 to −1.39 2.76 (2.17) − 1.50 to 7.02 −6.05 (1.39)** −8.78 to −3.31 

>48.1 - ≤168 hours (1 week) −3.47 (2.05) −7.50 to 0.55 0.28 (2.48) −4.58 to 5.15 −5.06 (1.59)** −8.18 to −1.93 

>168 - ≤672 hours (4 weeks) −0.02 (2.34) −4.62 to 4.57 6.81 (2.83)* 1.25 to 12.37 −3.90 (1.82)* −7.47 to −0.34 

>672 hours (>4 weeks) Reference Reference Reference 

**p < 0.01; *p < 0.05; CI = Confidence Interval; SE = Standard Error. 

 
48 hours, 5.06 mmHg decrease in 1 week and 3.90 mmHg in 1 - 4 weeks dura-
tion of smoking cessation. All findings are statistically significant as compared to 
the patients with cessation of smoking more than 4 weeks i.e. reference category 
(Table 2).  

Postoperative pain was measured at four different timings (PACU, 4 hours, 8 
hours and 12 hours postoperatively) and categorized into mild pain (VAS pain 
score of ≤3), moderate pain (VAS pain score of >3 to ≤6) and severe pain (VAS 
pain score of >6 - 10). None of the study patients developed severe pain in the 
first 12 hours postoperatively. The relative risk (RR) of mild to moderate pain in 
patients who stopped smoking for 48 hours at PACU and 3 hours postopera-
tively was 3.60 and 3.90 respectively and these are statistically significant as 
compared to the patients with duration of cessation of more than four weeks i.e. 
reference category as shown in table (Table 3). 

Regarding postoperative complication, a total of 19 (7.42%) patients devel-
oped minor respiratory complications including mild to moderate productive 
cough, sore throat and hoarseness of voice in the early postoperative period. 
None of the study patients developed major pulmonary complications including 
pneumonia, pulmonary aspiration pneumonitis, acute lung injury (ALI), acute 
respiratory distress syndrome (ARDS) and need for non-invasive ventilation 
and/or invasive mechanical ventilation. Three patients (1.17%) had postopera-
tive bleeding which was controlled after routine conservative management. 
Length of stay did not differ with duration of smoking cessation from 48 hours 
to more than 4 weeks.  

4. Discussion 

Smoking is considered an important risk factor for intra-operative and post- 
operative complications. Preoperative smoking cessation for four to eight weeks 
has shown to reduce overall peri-operative complications. Several studies have 
confirmed the impact of smoking on intraoperative hemodynamics and Post-
operative Pain however the optimal duration of preoperative smoking cessation 
is not well established [10]. Our study reports that duration of cessation of smoking 
in majority of patients before surgery is 48 hours despite preoperative counsel-
ling of stopping smoking 4 - 8 weeks This is significantly different from the  
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Table 3. Effect of preoperative smoking abstinence duration on postoperative pain (mild- 
moderate). 

 PAIN IN POST ANAESTHESIA CARE UNIT (PACU) 

PREOPERATIVE SMOKING 
CESSATION (HOURS) 

(Relative Risk) (Standard error) 
(95% Confidence 

Intervals) 
(P-value) 

≤48 hours (2 days) 3.60 1.58 1.52 to 8.51 0.003 

>48 ≤168 hours (2 days - 1 week) 2.35 1.18 0.88 to 6.28 0.088 

>168 ≤672 hours (1 - 4 weeks) 1.33 0.72 0.45 to 3.89 0.599 

>672 hours (>4 weeks) Reference category 

 PAIN THREE HOURS POSTOPERATIVELY 

PREOPERATIVE SMOKING 
CESSATION (HOURS) 

(Relative Risk) (Standard error) 
(95% Confidence 

Intervals) 
(P-value) 

≤48 hours (2 days) 3.90 1.99 1.43 to 10.65 0.008 

>48 ≤168 hours (2 days - 1 week) 2.33 1.35 0.75 to 7.27 0.143 

>168 ≤672 hours (1 - 4 weeks) 1.33 0.82 0.39 to 4.48 0.642 

>672 hours (>4 weeks) Reference category 

 PAIN SIX HOURS POSTOPERATIVELY 

PREOPERATIVE SMOKING 
CESSATION (HOURS) 

(Relative Risk) (Standard error) 
(95% Confidence 

Intervals) 
(P-value) 

≤48 hours (2 days) 2.63 1.65 0.77 to 9.02 0.122 

>48 ≤168 hours (2 days - 1 week) 1.73 1.28 0.40 to 7.38 0.455 

>168 ≤672 hours (1 - 4 weeks) 1.25 0.93 0.28 to 5.42 0.76 

>672 hours (>4 weeks) Reference category 

 PAIN 12 HOURS POSTOPERATIVELY 

PREOPERATIVE SMOKING 
CESSATION (HOURS) 

(Relative Risk) (Standard error) 
(95% Confidence 

Intervals) 
(P-value) 

≤48 hours (2 days) 0.67 0.67 0.11 to 4.00 0.669 

>48 ≤168 hours (2 days - 1 week) 2.00 2.17 0.23 to 16.92 0.525 

>168 ≤672 hours (1 - 4 weeks) 0.75 0.77 0.098 to 5.69 0.781 

>672 hours (>4 weeks) Reference category 

Exposure; Preoperative Smoking cessation: [≤48 hours (2 days), >48 hours (2 days) ≤168 hours (7 
days), >168 hours (1 week) ≤672 hours (4 weeks), >672 hours (4 weeks)]. Outcome; Postoperative pain: 
[Mild pain = 1, moderate pain = 0] (Labels: Mild pain = VAS Pain score > 0 ≤3, moderate pain = VAS Pain 
score >3 ≤6). 

 
previously reported duration of cessation ranging from 2 weeks to 8 weeks in 
elective surgery [6]. It was thought that the most likely reasons were cultural 
factors, literacy level and inadequate counselling in preoperative clinics related 
to the recommended smoking cessation period for elective surgeries. Our data 
negated the impact of literacy level on the compliance of preoperative advice; 
especially related to smoking cessation. We found that about 55.86% of patients 
did not stop smoking as per advice irrespective of their literacy level [6].  
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The haemodynamic key findings of this study include 1) decreased intraoper-
ative heart rate in patients with a preoperative smoking cessation of less than or 
equal to 48 hours 2) significant rise in systolic blood pressure in the category of 
patients with a preoperative smoking cessation of one week to four-week dura-
tion 3) fall in diastolic blood pressure with increasing preoperative smoking ces-
sation duration. 

The exact reason for decreasing heart rate remained unclear however the car-
dio-depressant effect of anaesthetic agents may be enhanced among smokers 
with a preoperative cessation of fewer than 48 hours. Another possible reason is 
related to the lack of sympathomimetic effect of nicotine with general depressant 
effect [11]. Nicotine has a half-life of around 30 minutes and its active metabo-
lites may remain in the body for around 20 hours [11]. Several studies in past 
have focused on the heart rate changes with smoking duration with conflicting 
results [12] [13].  

The diastolic blood pressure has an inverse relationship with increased dura-
tion of preoperative smoking cessation i.e. highest drop in blood pressure in pa-
tients with the shortest duration of smoking cessation. In contrast, systolic blood 
pressure significantly increased in patients for one week to four-week duration 
and the effect was statistically insignificant with smoking cessation of fewer than 
48 hours and more than four weeks. Our study findings conclude that even a 
short duration of smoking cessation may confer some benefit considering the 
acute effects of nicotine and carbon monoxide on the cardiovascular system. The 
earlier study also showed that the increased heart rate and blood pressure were 
enhanced in male gender as compared to female [14]. As we could only recruit 
seven female patients in our study, so the precise effect of gender on patients’ 
haemodynamics could not be analyzed. 

The results of this study also showed that none of the study patients developed 
severe pain in early i.e. 12 hours postoperatively and mean postoperative pain 
score was less in PACU and first post-operative reading in ward at 4 hours in 
patients with preoperative smoking cessation of fewer than 48 hours. The anal-
gesic effect of nicotine in this group of patients is perhaps responsible for better 
pain control as per VAS. It is likely that with increasing duration of smoking 
cessation (i.e. after six hours to more than 4 weeks), nicotine clears off from 
plasma gradually and has shown reduced nociceptive effect. In one study by 
Chiang HL et al. 2016, they compared three groups of patients for postoperative 
pain scores measured by VAS, 1) Non-smokers, 2) Current smokers and 3) Past 
smokers [15]. They concluded that on the first postoperative day, the dynamic 
pain score was insignificant between the non-smoker and current smoker groups 
5.1 ± 1.8 Vs 5.6 ± 1.8 (Adjusted P = 0.090) respectively [15]. It was also found 
insignificant when compared the current smokers with past smokers 5.6 ± 1.8 Vs 
5.0 ± 1.8 (Adjusted P = 0.096) respectively [15]. In our study, we only included 
current smokers and pain was measured by VAS on more frequent time points. 
Therefore, within current smokers, the pain perception findings were more pre-
cisely elaborated.  
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In our study the exposure to the smoking was self-reported. This is the limita-
tion of the study as self-reported smoking cessation may not be a reliable me-
thod of exposure measurement and the estimated effect of smoking cessation 
on the intraoperative haemodynamics and early postoperative pain may be 
over or underestimated. In a subsequent study, we are planning to validate the 
self-reported smoking abstinence with the salivary nicotine levels.  

Another limitation of the study was the recruitment of very few female 
smokers. The reported prevalence of smoking among female “general popula-
tion” was around 9% in Karachi, Pakistan. However, the actual prevalence spe-
cifically among “female surgical patients” is still unknown. We could only cap-
ture female patients around 3% of the total sample while around 97% were 
males. Due to this imbalance in the cohort, the effect of gender as a confounder 
cannot be evaluated. To our knowledge, this is the first study that has empha-
sized the perioperative effects secondary to different durations of short-term 
preoperative smoking abstinence among current smokers. The findings of this 
study have implications for clinical practice in Pakistan and will also help in de-
veloping some local or regional guidelines related to preoperative smoking ces-
sation. This study also emphasized the need for proper counseling of patients 
about the perioperative hazards of smoking and the importance of timely smok-
ing abstinence before surgery.   

5. Conclusion 

Preoperative smoking cessation has a significant association with intraoperative 
haemodynamics and early postoperative pain scores. It is likely that even a rela-
tively short period of smoking cessation helps to avoid some of the adverse ef-
fects and reduces perioperative complications so smoking cessation should be 
encouraged at any time. Preoperative assessment and counseling of patients for 
smoking cessation before elective surgery are the essential components of safe 
clinical practice.  
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