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ABSTRACT

Various questionnaires are used in patients who undergo rhinologic surgeries but a unique comprehensive questionnaire is
needed to evaluate quality of life (QOL) in rhinologic surgeries. The purpose of this study was to prepare a comprehensive
questionnaire and compare QOL among four common rhinologic surgeries including functional endoscopic sinus surgery,
septoplasty, septorhinoplasty, and septoplasty with turbinoplasty preoperatively and 6 months postoperatively. This was a
prospective interventional before-and-after study. Preoperative and 6 months postoperative evaluations were performed with a
Modified Health-Related Quality of Life (HRQL) questionnaire designed to cover all needed QOL aspects and the 22-item
Sino-nasal Outcome Test questionnaire to cover all needed QOL aspects. The Modified HRQL included 33 items in six
subgroups (nasal symptoms, sleep problems, headache, nonnasal symptoms, and practical and emotional problems) and general
feeling. From 202 patients who completed the questionnaire before the procedures, 146 (72% of all patients) who were
interviewed 6 months postoperatively were included in this study. Comparing preoperative data between followed up patients
and missed patients showed no statistical difference among surgeries (p � 0.90). Comparison of patient’s pre- and postoperative
QOL showed a significant improvement in global QOL and in all questionnaire items (p � 0.0001 in all comparisons).
Comparison of QOL changes before and after surgery among different surgeries revealed no statistical difference (p � 0.282).
Our data showed a significant improvement in each surgery but the amount of improvement in different surgeries was almost
constant.

(Allergy Rhinol 3:e1–e7, 2012; doi: 10.2500/ar.2012.3.0020)

Nowadays, quality of life (QOL) is an important
assessment in clinical interventions. QOL is a

subjective evaluation of the effects of a disease or ther-
apeutic effects of its treatment on patient’s health and
several patients with the same objective conditions
may have different QOLs. It includes not only symp-
toms of the disease but also a wide spectrum of daily
life activities such as social and physical activities,
practical and emotional problems, and general feeling
of patients related to their disease.1 Therefore, we need
a questionnaire to cover all of the aforementioned
items to assess the QOL appropriately.

The effectiveness of rhinologic surgeries has been
supported by several studies with different question-
naires on QOL but the questionnaires used in most of
these studies do not cover all required aspects of the
QOL. The Nasal Obstructive Symptoms Evaluation
questionnaire was one of the questionnaires that was

used to evaluate QOL in rhinologic surgeries,2,3 but it
was very brief and only evaluated nasal symptoms of
patients. Some other studies have used the 22-item
Sino-Nasal Outcome Test (SNOT-22) questionnaire.4–7

The SNOT questionnaire was originally developed as
a rhinosinusitis-specific, health-related questionnaire
and combines both symptoms related to the nose and
general health. It has been validated in this respect and
has many more items than the Nasal Obstructive
Symptoms Evaluation questionnaire. Several studies
have revealed that it is also a useful tool in other
surgeries; e.g., the Buckland et al. study4 showed it was
a useful tool in septoplasty. However, it is not a com-
prehensive questionnaire and symptoms such as head-
ache and practical problems are not included in it.

These limitations made us find and prepare a compre-
hensive questionnaire that could cover all QOL aspects.
The Health-Related Quality of Life (HRQL) question-
naire, which was used by Kramer et al.,1 was the modified
version of the questionnaire used by Juniper8 and in-
cluded all required aspects of the QOL. In this study, we
used the HRQL questionnaire as a basic questionnaire
and added some items from the SNOT-22 questionnaire
to it. Therefore, we made a Modified HRQL question-
naire as a new comprehensive questionnaire to measure
and compare QOL in patients who undergo rhinologic
surgeries including functional endoscopic sinus surgery
(FESS), septoplasty, septorhinoplasty (SR), and septo-
plasty with turbinoplasty (ST) preoperatively and 6
months postoperatively.
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MATERIALS AND METHODS
This prospective interventional before-and-after study

was conducted at the Department of Otolaryngology,
Head and Neck Surgery of Amiralam Hospital affili-
ated with Tehran University of Medical Sciences. Two
hundred two patients who underwent nasal surgeries
including FESS, septoplasty, SR, and ST and met the
inclusion criteria were enrolled in this study.

We included patients aged �18 years old. The entry
criteria for FESS were bilateral sinonasal polyposis

based on the endoscopic examination, computed to-
mography of paranasal sinuses and chronic or recur-
rent acute rhinosinusitis with ostiomeatal obstruction
that lasted �12 weeks and was refractory to the max-
imal medical therapy. Inclusion criteria for septoplasty
were bony and/or cartilaginous septal deviation and
symptomatic nasal obstruction that did not improve by
medical therapy. Patients who underwent ST had the
same entry criteria for septoplasty but they also had
bilateral bony or mucosal inferior turbinate hypertro-

Quality of life in common rhinologic surgeries questionnaire
Patient ID:                                                                Date:

Activities 
Below is a list of activities in which most people with nasal symptoms find difficult. Please write 
your most important activity on the line below and tell us how much you have been troubled by 
your nasal symptoms during the last week.
1. Bicycling 6. Playing sports  11. Doing regular social activities 
2. Reading 7. Using a computer  12. Visiting friends 
3. Shopping 8. Talking  13. Going for a walk 
4. Doing home maintenance 9. Eating  14. Carrying out your activities at work 
5. Watching TV 10. Having sexual relations 

Not a 
Problem 

Mild 
Problem

Moderate 
Problem 

Severe 
Problem 

Very Severe 
Problem 

........................................ 0 1 2 3 4 

Over the last week, how much of a problem were the following conditions for you? 
Please circle the most correct answer 

Nasal Symptoms 
atoN

Problem 
Mild 

Problem 
Moderate 
Problem 

Severe 
Problem 

Very Severe 
Problem 

1. Blocked nose 0 1 2 3 4 
2. Runny nose 0 1 2 3 4 
3. Sneezing 0 1 2 3 4 
4. Postnasal drip 0 1 2 3 4 
5. Sore nose 0 1 2 3 4 
6. Displeasing nose 0 1 2 3 4 

Sleep Problems 
Not a 

Problem 
Mild 

Problem 
Moderate 
Problem 

Severe 
Problem 

Very Severe 
Problem 

43210thgingnirudpuekaW.7
43210peelsthgindoogfokcaL.8
43210gnironS.9
43210deritpuekaW.01
43210peelsagnillafytluciffiD.11

12. Dry mouth sensation during the night or at 
awakening 0 1 2 3 4 

Headache (If headaches are caused by your nasal symptoms) 

Not a 
Problem 

Mild 
Problem 

Moderate 
Problem 

Severe 
Problem 

Very Severe 
Problem 

13. Frontal Headache 0 1 2 3 4 
14. Pressure behind the eyes 0 1 2 3 4 
15. Half-site headache 0 1 2 3 4 
16. Dizziness 0 1 2 3 4 
17. Intensification of headaches by bending 
your head forward 0 1 2 3 4 

Figure 1. Naraghi-Amirzargar modification of the HRQL questionnaire.
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phy that was unresponsive to medical therapy. Inclu-
sion criteria for SR were similar to those for septoplasty
in addition to the deformity of the nasal appearance.
Previous rhinologic surgery did not exclude patients
from the study. Exclusion criteria were any history of
malignancy or immunodeficiency because these condi-
tions could affect the QOL significantly. However, pa-
tients with a clear history of allergic symptoms were
not included in the study. From those who met our
criteria, 146 patients were revisited for follow-up.

We enrolled patients that received rhinologic surger-
ies by surgeons of the same rank and experience who
performed the same technique (open approach in SR
and submucosal approach in turbinoplasty) to de-
crease the bias effect of multiple surgeons on our re-
sults.

Informed consents were obtained from all patients
and the study was approved by the Ethics Committee
of the Rhinology Research Society and the National
Medical Ethics Committee considering the Declaration
of Helsinki.

Modified HRQL Questionnaire
A comprehensive questionnaire including all of the

items of the modified Juniper’s questionnaire used by
Kramer et al.1 and the SNOT-22 questionnaire was
used for data collection. Based on a pilot study, the
reliability of this questionnaire was assessed and Cron-
bach’s � was estimated to be 0.75. Our questionnaire
contained 33 items divided into six symptom groups:
nasal symptoms, sleep problems, headache caused by

Non-Nasal Symptoms 

Not a 
Problem 

Mild 
Problem

Moderate 
Problem 

Severe 
Problem 

Very Severe 
Problem 

18. Poor concentration 0 1 2 3 4 
19. Having a sore throat 0 1 2 3 4 
20. Loss of smell or taste 0 1 2 3 4 
21. Chronic cough 0 1 2 3 4 
22. Ear fullness 0 1 2 3 4 
23. Ear pain 0 1 2 3 4 
24. Facial pain/pressure 0 1 2 3 4 
25. Fatigue 0 1 2 3 4 

Practical Problems 

Not a 
Problem 

Mild 
Problem

Moderate 
Problem 

Severe 
Problem 

Very Severe 
Problem 

26. Inconvenience of having to carry a  
handkerchief 0 1 2 3 4 

27. Need to blow your nose repeatedly 0 1 2 3 4 
28. Need to clear your throat repeatedly 0 1 2 3 4 
29. Being under medication for your nose on a 
regular basis 0 1 2 3 4 

Emotional Symptoms

Not a 
Problem 

Mild 
Problem

Moderate 
Problem 

Severe 
Problem 

Very Severe 
Problem 

30. Frustrated 0 1 2 3 4 
31. Sad 0 1 2 3 4 
32. Irritable/Restless 0 1 2 3 4 
33. Embarrassed by others’ response to your 
nasal symptoms 0 1 2 3 4 

General Feeling 

Please indicate by a vertical line how you feel right now related to your nasal symptoms. A 
horizontal line from “Excellent” (left) to “Worst” (right) is given below to help you to quantify 
your situation.

   Excellent                                                                                                                                      Worst 

Figure 1. Continued.
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nasal symptoms, nonnasal symptoms, and practical
and emotional problems. Each item was scored as 0,
not a problem; 1, mild problem; 2, moderate problem;
3, severe problem; and 4, very severe problem. Further-
more, we required the patients to choose their most
limiting activity by their nasal symptoms from a list of
14 activities and to score the severity of any limiting
activity from 0 to 4. These activities were the modifi-
cation of the activities of the Kramer’s questionnaire
and we chose activities related to our community and
general hobbies. At the end of this questionnaire, there
was a visual analog scale of 10 cm (from 0, excellent, to
10, worst) to determine the patients’ general feeling
related to their nasal diseases.

Statistical Analysis
SPSS software Version 16 (SPSS, Inc., Chicago, IL)

was used for analysis. For comparing patients’ pre-
and postoperative 6-month values, paired samples t-
test was used, and to compare mean differences be-
tween different surgeries, ANOVA with Dunnett T3
and Scheffe post hoc comparison were used.

RESULTS
Comparison of preoperative data of the followed up

patients with missed patients showed no statistical
significant difference among symptom groups and dif-
ferent surgeries and also there was no significant dif-
ference between two groups in all questionnaire items
except snoring (item 9, p � 0.02). From 202 patients
who completed the questionnaire before the surgeries,
56 patients (28%) were missed to follow-up; therefore,
146 patients (72%) that could be followed up for 6
months after the surgeries were enrolled in this study;
they received FESS (45 patients, 31% of all patients),
septoplasty (36 patients, 25% of all patients), SR (41
patients, 28% of all patients), and ST (24 patients, 16%
of all patients). The mean age of the patients was 31.0 �
12.9 years (range, 18–70 years). One hundred patients
(68.5%) were men and 46 (31.5%) patients were
women.

Preoperative data showed that the most limiting ac-
tivities from a list of 14 activities were playing sports
(36 patients, 24.7%), speaking (32 patients, 21.9%) and
performing activities at work (27 patients, 18.5%). The
most limiting activity in the FESS group was speaking
(11 patients, 24.4%) and in other surgeries, playing
sports was the most limiting activity (septoplasty, 12
patients, 33.3%; SR, 12 patients, 29.3%; and ST, 6 pa-
tients, 25%). Among 33 items, the most annoying
symptom was blocked nose (mean score, 3.0 � 0.8)
followed by “dry mouth sensation during night or at
awakening” (mean score, 2.6 � 1.2) and “inconve-
nience of having to carry a handkerchief” (mean score,
2.5 � 1.0). The least bothersome symptom was dizzi- T
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ness (mean score, 0.8 � 1.1). Comparison of the symp-
tom groups is shown in Table 1.

In FESS, septoplasty, and ST surgeries, the most trou-
bling symptom was blocked nose (mean scores, 3.1 �
0.8, 3.2 � 0.8 and 3.0 � 0.6, respectively) but in the SR
group, a displeasing nose was the most troubling
(mean score, 3.0 � 0.9) and the least bothersome symp-
tom in all surgeries was dizziness (mean scores: FESS,
1.1 � 1.2; septoplasty, 0. 9 � 1.1; SR, 0.4 � 0.8; and ST,
0.5 � 1.1). Comparison of the preoperative QOL
among four rhinologic surgeries showed that QOL was
different between FESS and SR (mean difference, 10.1
[CI 95%, 0.6–19.5]; p [Dunnett T3] � 0.031) and that the
QOL of SR was better than FESS (Table 2).

Postoperative data revealed similar results to pre-
operative data. The most limiting activities were
playing sports (34 patients, 23.3%), speaking (32 pa-
tients, 21.9%), and performing activities at work (27
patients, 18.5%), respectively. Similar to preopera-
tive findings, 33-item analysis after the surgeries also
showed that the most troubling symptom was
blocked nose (mean score, 1.1 � 0. 7), followed by
“dry mouth sensation during night or at awakening”
(mean score, 0.9 � 0.8) and “inconvenience of having
to carry a handkerchief” (mean score, 0.9 � 0.9). The
least bothersome symptom was dizziness in all sur-
geries (mean score, 0.3 � 0.6).

Comparison of postoperative QOL among different
surgeries showed similar results to preoperative data.
The difference was between FESS and SR (mean dif-
ference, 5.9 [CI 95%, 0.1–11.9]; p [Scheffe] � 0.045) as
the QOL in SR was better than FESS. (Table 2).

On comparison of pre- and postoperative data, a
significant improvement was seen in the most limiting
activity postoperatively (mean score difference, 1.8 �
0.8; p � 0.0001). Comparison of 33 items before and
after the surgeries showed that the highest therapeutic
effect was in the following symptoms: blocked nose
(mean score difference, 1.9 � 0.8; p � 0.0001), “dry
mouth sensation during night or at awakening” (mean

score difference, 1.7 � 1.2; p � 0.0001), and “inconve-
nience of having to carry a handkerchief” (mean score
difference, 1.6 � 1.0; p � 0.0001) and the lowest ther-
apeutic effect was seen in dizziness (mean score differ-
ence, 0.4 � 0.9) although a significant improvement
was seen in this symptom (p � 0.0001). A significant
improvement was also seen in the general feeling of
the patients (mean score difference, 3.9 � 2.1; p �
0.0001). Comparison of pre- and postoperative symp-
tom groups revealed that in all surgeries the practical
problem improved the most and headache had the
least improvement (Table 1). Although the most
change in QOL was seen in FESS 6 months postoper-
atively, statistical analysis revealed that no significant
change was noted in QOL among different surgeries
(p � 0.282). QOL comparison between genders re-
vealed that the QOL improvement in women (mean
score difference, 37.0 � 10.2; p � 0.0001) was slightly
more than men (mean score difference, 35.7 � 11.5; p �
0.0001) but this difference was not significant statisti-
cally (p � 0.524). Finally, comparison between pre- and
postoperative QOL showed a significant improvement
in all patients (mean score, 36.1 � 11.1; p � 0.0001;
Table 2).

DISCUSSION
Our study showed a significant improvement in

patients who underwent rhinologic surgeries, which
is in accordance with most previous studies that
showed these surgeries are effective in QOL of pa-
tients. There was no worsening in any item, any
subgroup, or any surgery and a significant improve-
ment was seen in all domains. There was no major
complication after the surgeries and during the fol-
low-up period.

Many questionnaires are used in evaluating patients
who undergo rhinologic surgeries but in the majority
of the studies, the questionnaires do not cover all re-
quired aspects of the QOL. In this study, we created a

Table 2 Changes in quality of life in different surgeries preoperatively and 6 mo postoperatively

Surgery Preoperative Mean (SD) Postoperative Mean (SD) Difference Mean (SD) p Value

FESS 60.4 (19.7) 22.2 (9.4) 38.2 (13.9) �0.0001*
S 55.4 (12.0) 20.6 (8.7) 34.7 (7.8) �0.0001*
SR 50.4 (12.2) 16.2 (9.8) 34.1 (8.6) �0.0001*
ST 56.8 (17.5) 19.3 (11.2) 37.5 (12.7) �0.0001*
All patients 55.7 (16.0) 19.7 (9.8) 36.1 (11.1) �0.0001*
p Value 0.034# 0.037# 0.282#

QOL of each surgery is scored 0 to 132.
*Paired samples t-test.
#ANOVA.
FESS � functional endoscopic sinus surgery; S � septoplasty; SR � septorhinoplasty; ST � septoplasty with turbinoplasty.
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Modified HRQL questionnaire, a comprehensive ques-
tionnaire to cover all of aspects of the QOL based on
the definition of the QOL.

In our study, the most limiting activity was playing
sports, which significantly improved postoperatively.
The importance of this finding is that by increasing the
duration of playing sports, other aspects of life can be
improved and also prevent cardiovascular diseases.
Speaking and performing activities at work were other
limiting activities that improved significantly. These
improvements can help patients in their rehabilitation
and enhance their performance.

As mentioned earlier in the Results section, blocked
nose followed by “dry mouth sensation during night or
at awakening” and “inconvenience of having to carry a
handkerchief” were the most troubling symptoms ac-
cording to our patients. Although they improved sig-
nificantly after the surgeries, they remained the most
bothersome symptoms in our patients. Comparison of
the symptom groups showed that the highest thera-
peutic effects were seen in practical problems followed
by nasal symptoms and sleep problems and the lowest
therapeutic effect was seen in headache; however,
Kramer et al. reported that the most change was seen in
nasal symptoms, sleep problems, and headache, re-
spectively, and the least change was in emotional
symptoms.1 These differences in subgroups may be
caused by the increase in items of our questionnaire or
adding ST to our surgeries. However, our general find-
ings were similar to the findings of the study con-
ducted by Kramer et al.1 Displeasing nose was one of
the least troubling symptoms in all patients but in
patients who underwent SR, it was the most bother-
some symptom even more than blocked nose; this
could be their main reason for their nasal surgery.

Some studies have investigated the QOL in differ-
ent rhinologic surgeries such as FESS,9,10 septo-
plasty,11,12 and rhinoplasty3 but the main problem of
these studies was losing a large number of enrolled
patients after the surgeries, which could affect their
results significantly. In our study, 56 of 202 patients
(28%) who were enrolled primarily were lost after
the surgeries but unlike other studies, they were
excluded from our study and statistical analysis
showed no significant difference between these pa-
tients and the followed up patients preoperatively;
therefore, we can generalize postoperative data
of the followed up patients to all patients.

The majority of the previous studies on the QOL
showed a significant improvement after different rhi-
nologic surgeries such as FESS9,10 and ST11,12,13 but in
some studies such as the study conducted by Calder et
al.,14 which investigated QOL in patients who received
septoplasty with or without turbinoplasty using the
Glasgow Benefit Inventory Score questionnaire, only
few improvements were noted after the surgeries.

Based on this study, its findings were similar to other
studies that used the Glasgow Benefit Inventory Score
questionnaire.14 These results could be caused by in-
sufficiency of the questionnaire to investigate all as-
pects of QOL.

Although pre- and postoperative QOL of the patients
in the FESS and SR groups were different, comparison
of changes in QOL among different surgeries revealed
no statistical difference. It showed that the improve-
ment of QOL after surgeries was not related to the
severity of the symptoms and the amount of improve-
ment in different surgeries was almost constant.

Unfortunately, we could follow patients for only 6
months after the surgeries. Further studies with longer
periods of follow-up—similar to a study by Holzmül-
ler who followed patients 7 years after FESS,15 may be
required to evaluate the therapeutic effects of these
surgeries, especially in the FESS group, because of the
chronic behavior of the background disease and sev-
eral recurrences. Furthermore, additional studies with
more patients could provide us with more accurate
evidence regarding the therapeutic effects of rhinologic
surgeries. Also, further studies are required to compare
the QOL between different surgical techniques to help
surgeons find out the best technique for improving the
QOL of the patients.

CONCLUSION
Although a significant improvement was seen in

each surgery, there was no difference in therapeutic
effect of the different surgeries on patients’ QOL. A
comprehensive questionnaire such as the Modified
HRQL questionnaire with all required aspects of the
QOL can help us to evaluate QOL more accurately.
This questionnaire could be an ideal questionnaire for
future studies on the QOL of patients who undergo
rhinologic surgeries.
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