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24-month period. The study protocol was approved by 
the hospital’s ethics committee (No: 2012/16/03). Writ-
ten informed consent was obtained from each patient.

All patients who were referred to the otolaryngology 
department with nasal obstruction and were diagnosed to 
have septal deviation underwent septoplasty and were en-
rolled in the study. Inclusion criteria were: age ≥ 18 years, 
presence of septal deviation resulting in chronic nasal ob-
struction, and the presence of persistent symptoms after at 
least one month of topical nasal steroid management. Ex-
clusion criteria were: age < 18 years, cessation of smoking, 
self-reported asthma/allergic rhinitis symptoms, turbinate 
hypertrophy on physical examination, chronic sinusitis, 
chronic rhinitis, previous nasal surgery, and septal devia-
tion that needed an additional procedure, such as a rhino-
plasty/open technique septoplasty/nasal septal reconstruc-
tion or endoscopic sinus surgery. We also excluded patients 
who were ex-smokers, lost to follow-up, or changed their 
smoking habits (ceased, increased, or decreased) during 
the study period.

Subjects were divided into three groups according to 
the number of cigarettes smoked per day. Non-smokers 
were grouped as group A, subjects who smoked fewer 
than 20 cigarettes were group B (light smokers), and sub-
jects who smoked more than 20 cigarettes were group C 
(heavy smokers)6. A single pack of cigarettes contains 20 
cigarettes.

We used the Nasal Obstruction Symptom Evaluation 
(NOSE) scoring to evaluate the negative effects of smok-
ing on septoplasty outcomes7. Our clinic nurses obtained 
the NOSE score for each patient preoperatively and also 
at one and six months postoperatively (Table 1). All phy-
sicians were blinded to patients’ NOSE scores. The pa-
tients underwent a complete ENT examination involving 
nasal endoscopy preoperatively and also at one and six 
months postoperatively. All patients were additionally 
evaluated for the following possible complications: he-
morrhage, nasal septal hematoma, abscess formation, hy-
posmia, anosmia, palatal sensory impairment, columellar 
retraction, oronasal fistula, vestibulitis, nasal synechiae, 
and nasal septal perforation. Smokers who developed 
complications had a weekly follow-up. Topical antibi-
otic ointment was used for mucosal injuries. Systemic 
antibiotics were stopped when the nasal splint was taken 
off. Patients who had complications were advised again 
to quit smoking after the operation. When reporting the 
complication rates, the 6-month complications were re-

ported as new complication events.

Sample size calculation
As no previous study had evaluated the effects of 

smoking on septoplasty outcomes with QOL question-
naires, we used for sample size calculation the closest 
study available, by Rudmik et al which evaluated the ef-
fects of smoking on endoscopic sinus surgery outcomes 
using the Rhinosinusitis Disability Index (RSDI) and 
Chronic Sinusitis Survey (CSS)8. When the difference in 
QOL scores was 15–30%, with α set at 0.05, the probabil-
ity of type I error at 0.01, and powered at 0.8, a minimum 
sample size of 60 per group was needed.

Statistical analysis 
For statistical analyses, the Number Cruncher Statis-

tical System software was used (NCSS 2007, Statistical 
Software, UT, USA). The median values of total power 
were calculated from the filtered raw data for each of the 
three groups at each benchmark. Data were evaluated by 
descriptive statistical methods (mean, standard deviation, 
median, interquartile range). In addition to the multiple-
group repeated-measures Friedman test, comparisons 
between groups used the Kruskal-Wallis test, subgroup 
comparisons were performed using Dunn’s multiple 
comparison test, qualitative comparisons of data were 
performed using the χ2 test, and qualitative data on recur-
rence were evaluated with McNemar’s test. Results with 
a p-value < 0.05 and appropriate 95% confidence inter-
vals (CI) were considered statistically significant.

Results
In total, 183 patients (127 male, 56 female) were en-

rolled. The study’s CONSORT flow diagram is presented 
in Table 2. No significant difference in age or gender was 
observed among the three groups (p =0.147 and p =0.451, 
respectively).

When the preoperative smoking duration was com-
pared, there were no significant differences in smoking 
duration between groups B and C (11.12 ± 7.94 vs. 11.87 
± 7.53, respectively; p =0.471). When the NOSE scores 
were evaluated, preoperative scores differed among 
groups (p =0.013). Preoperative NOSE scores were 
significantly lower in group A than groups B and C (p 
=0.048 and p =0.018, respectively). When groups B and 
C were compared, there were no significant differences 
(p =0.915). Postoperative 1-month NOSE score levels 

Not a 
problem

Very mild 
problem

Moderate 
problem

Fairly bad 
problem

Severe 
problem

Nasal congestion or stuffiness 0 1 2 3 4
Nasal blockage or obstruction 0 1 2 3 4
Trouble breathing through my nose 0 1 2 3 4
Trouble sleeping 0 1 2 3 4
Unable to get enough air through my nose 
during exercise or extension

0 1 2 3 4

Table 1: The Nasal Obstruction Septoplasty Effectiveness (NOSE) scale (Over the past 1 month, how much of a problem were 
the following conditions for you).


