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INTRODUCTION
The impact of rhinosinusitis on health-related quality of life 
(HRQOL) has proved to be significant, and greater than that 
of other chronic conditions, such as chronic obstructive pul-
monary disease and angina pectoris (1). Chronic rhinosinusitis 
(CRS) is a common condition with a reported prevalence 
of 9.3% in Europe (2). In the USA, CRS results in more than 
200,000 surgical procedures annually (3). The economic impact 
of rhinosinusitis is significant, since the disease results in both 
direct health care costs, such as medication, hospitalisation, 
physician visits and surgery, and indirect costs such as disabil-

ity and absenteeism from work, leading to loss of productivity. 
For example, it has been reported that approximately 73 mil-
lion days of restricted activity were related to sinusitis in the 
USA in 1992 (4).

A lack of well-defined criteria defining rhinosinusitis has pre-
viously prevented reliable descriptive and outcome studies in 
patients with sinus disease. The first European Position Paper 
on Rhinosinusitis and Nasal Polyps (EP3OS) was published 
in 2005 (5), and presented evidence-based knowledge on, and 
definitions of, rhinosinusitis. A revision followed in 2007 with 
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criteria for diagnosing acute and chronic rhinosinusitis (6). 
Interest in outcome studies on rhinosinusitis, not least assess-
ments of HRQOL, has grown during the past decade, resulting 
in a number of publications on this subject. The most extensive 
outcome study so far is the National Comparative Audit of 
Surgery for Chronic Rhinosinusitis and Nasal Polyposis, in the 
UK, including 3128 patients (7). Preoperative HRQOL scoring 
can predict how the patient will perceive the result of sinus 
surgery (8), and validated HRQOL instruments should be used 
when assessing the outcome of functional endoscopic sinus 
surgery (FESS) (9). Tomassen et al. have shown that the EP3OS 
criteria are suitable for the assessment of geographic variation 
in the prevalence of CRS (2). To the best of the authors’ knowl-
edge, no European studies on the effect of CRS on absentee-
ism, based on the definition of the condition in the EP3OS 
document, have been published. 

The aims of the present study were to obtain data on HRQOL, 
psychiatric morbidity and absenteeism in patients referred for 
FESS with the diagnoses RARS, CRS+NP and CRS-NP, in a 
large, prospective multi-centre study. We also wanted to evalu-
ate whether there was a difference in HRQOL scoring among 
these subgroups of patients with chronic sinus disease. 

MATERIAL AND METHODS
Study population
Patients aged ≥ 18 years with a diagnosis of RARS, CRS+NP 
or CRS-NP referred for FESS at 10 hospitals (five university 
and five regional hospitals) in Sweden during 2008 - 2009 were 
prospectively enrolled. Data collection did not start until in 
2009 in one of the hospitals. The diagnostic criterion for acute 
rhinosinusitis was defined according to EP3OS as the pres-
ence of two or more symptoms, one of which should be nasal 
congestion/obstruction/ blockage or nasal discharge (anterior/
posterior nasal drip), and/or facial pain/pressure, and/or reduc-
tion or loss of smell for less than 12 weeks, with an increase in 
symptoms after five days, or persistent symptoms after 10 days 
(6). Patients were enrolled with a diagnosis of RARS if they 
fulfilled the following two criteria: 1) a clinical history of four 
or more recurrent acute bouts of rhinosinusitis in the previous 
12-month period, and 2) a paucity of sinonasal symptoms dur-
ing intervals between acute episodes (10,11). The diagnostic crite-
rion for CRS with or without NP was defined as the presence 
of two or more symptoms, one of which should be nasal con-
gestion/obstruction/blockage or nasal discharge (anterior/pos-
terior nasal drip), and/or facial pain/pressure, and/or reduction 
or loss of smell for more than 12 weeks. Additionally, there 
should be endoscopic signs and/or radiological signs of CRS 
with or without nasal polyps on computed tomography (CT), 
according to EP3OS (6). Exclusion criteria were pregnancy, 
gross immunodeficiency, congenital mucociliary problems, 
cystic fibrosis and systemic vasculitis, and granulomatous  
diseases, as these conditions may induce sinus disease and 
affect HRQOL. The ability to understand the Swedish lan-
guage was mandatory for inclusion. 

Study design
The patients were examined at the hospital by sinus surgeons, 
who diagnosed RARS, CRS+NP or CRS-NP, and referred 
the patients for surgery. All patients had previously received 
adequate medical treatment according to EP3OS guidelines (6) 
without satisfactory response, before being referred for sur-
gery; i.e. the patients with CRS-NP had received nasal steroid 
and nasal lavage for at least three months, and patients with 
CRS+NP had received nasal steroids for at least three months 
and one or more courses of oral steroids.

The patients included in the study were sent questionnaires 
(see below) preoperatively together with information on their 
appointment for surgery (usually 2 - 4 weeks prior to surgery). 
All patients also completed a form on tobacco habits, work, 
current health status and allergy, medication, and the onset of 
sinus problems. The patients were also asked how many days 
they thought they had been absent from work (absenteeism) 
due to sinus problems during the past 12 months. The possible 
alternatives were: 0 days, 1 - 7 days, 8 - 14 days, 15 - 30 days 
or > 30 days. A clinician-reported data form was completed 
by the surgeons at the time of surgery. All the questionnaires 
were returned to the study coordinator, and the data recorded 
anonymously in a computer database. 

The Local Ethics Committee of Lund University approved 
the study protocol. At the time of preoperative assessment the 
patients who met the entry criteria received written and verbal 
information about the study, and gave their informed written 
consent to participate. They were also informed that participa-
tion in the survey was voluntarily, would not mean any change 
in care or surgery procedure, and that the results of the study 
would be treated anonymously. 

Endoscopic polyp grading
Nasal endoscopy was performed at surgery and polyps graded 
in each nasal cavity according to an established classification 
system (6) (0 = no visible polyps; 1 = polyps confined to mid-
dle meatus; 2 = polyps below level of middle turbinate but 
not causing total obstruction; 3 = polyps causing total nasal 
obstruction). A topical anaesthetic and a decongestant were 
applied prior to performing endoscopy. 
The cohort was further divided into subgroups based on the 
polyp grading above.

NP severity’ – to be able to analyse whether polyps outside 
the middle meatus affected HRQOL scoring; group A = 
polyp extent maximum 1 on both sides; and group B = 
polyp extent 2 - 3 on at least one side. 
NP side’– to determine whether the amount of polyps on 

one side of the nose was of importance in HRQOL scoring: 
I = polyp extent 0 on both sides or at most 1 on one side; II 
= polyp extent 0 on one side and 2 or 3 on the other; III = 
polyp extent 1 on both sides, or polyp extent 1 on one side 
and 2-3 on the other; IV = polyp extent 2 on both sides 
or polyp extent 2 on one side and 3 on the other; and V = 
polyp extent 3 on both sides.
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Questionnaires 
22 Sinonasal Outcome Test (SNOT-22) 
SNOT-22 is a HRQOL questionnaire focused on sinonasal 
conditions. It contains 22 nose, sinus, and general items and 
is a modification of SNOT-20 developed by Piccirillo (12). In 
SNOT-22 the scoring has been simplified by removing the 
importance rating, and adding two items: nasal blockage and 
loss of sense of taste and smell. Morley and Sharp concluded 
in 2006 (13) that SNOT-22 was the most suitable disease-specific 
instrument for use in CRS, and it has subsequently been vali-
dated and found to be easy to use (14). SNOT-22 is today one 
of the most frequently used survey instruments in sinonasal 
research, and is available in several languages, for example 
Czech (15), Chinese (16), German (17) and Danish (18), and now 
also in Swedish. The theoretical range of the score is 0 – 110, 
with lower scores implying a better HRQOL. The minimally 
important difference when using the questionnaire is 8.9 (14), 
i.e. a change of less than 9 points cannot be perceived as a real 
improvement or impairment by the patient. The procedure of 
forward and backward translation from English to Swedish of 
SNOT-22 was performed according to accepted international 
criteria before using the questionnaire in this study (19).

36-item short-form questionnaire (SF-36)
SF-36 is an extensively used HRQOL instrument, which pro-
vides reproducible, reliable data on large populations, and 
has been shown to be useful as a global health monitor in 
clinical practice. It is available in Swedish (20) and reference 
data are available for many different conditions. The SF-36 
questionnaire is divided into eight subscales of general health 
and ordered according to the degree to which they measure 
physical vs. mental health. These subscales are physical func-
tioning (PF), role functioning-physical (RP), bodily pain (BP), 
general health (GH), vitality (VT), social functioning (SF), 
role functioning-emotional (RE), and mental health (MH). 
Two additional dimensions can be calculated, namely physical 
(PCS) and emotional health (MCS), based on weighting of the 
importance of the eight subscales. The raw data are recoded 
when analysed; high scores imply a better HRQOL and the 
maximum score is 100.

Hospital Anxiety and Depression Scale (HAD)
The HAD scale screens for psychiatric morbidity in patients 
with somatic disease. This HRQOL instrument contains 14 
multiple-choice items, seven for anxiety and seven for depres-
sion, and has been constructed so that somatic questions are 
avoided (21). It is a well-documented questionnaire, and has 
been used in many different patient groups, for example, in 
patients with head and neck cancer (22), but only sparsely in 
patients with rhinosinusitis. The cut-offs are > 7 points for 
possible psychiatric illness and > 10 points for probable psy-
chiatric illness (21); the higher the score, the more likely the 
patient is to suffer from psychiatric morbidity. 

Visual analogue scale (VAS)
The degree or strength of symptoms can be estimated using a 

visual analogue scale, VAS, which provides a subjective assess-
ment of the symptoms. The VAS is a psychometric response 
scale usually represented by a horizontal line, 10 cm in length, 
anchored by word descriptors at each end. The patient indi-
cates the position on the line that they feel represents their 
perception of their current state. Lim et al. have considered the 
relationship between subjective assessment instruments in CRS 

(23). -
blesome are your symptoms of rhinosinusitis?’ When this study 
was initiated, the use of the VAS to assess combined sinonasal 
symptoms had not been validated, and the correlation of the 
results with HRQOL had not been investigated. 

Statistical analysis
Statistical analysis was performed with SPSS 18 (Statistical 
Package for the Social Sciences). The Kruskal-Wallis test 
and the Mann-Whitney U-test were used to compare groups. 
Values are expressed as the median with range or mean ± 
standard deviation (SD), as well as confidence intervals (CI). 
One sample t-test was used to compare the SF-36 scores 
in our cohort with that of the normal Swedish population. 
Spearman’s rank correlation coefficients were calculated to 
study correlations. Differences with a p -
sidered statistically significant. We used simple mean imputa-
tion for missing data, when at least 50 percent of the items had 
been completed. This means that the mean of the values of the 
completed item is used as the value of the missing data. This 
method has been proven to be best for HRQOL instruments 
that use unweighted sum scores (19). For SF-36, it was required 
that 50% of the items in the same subscale had to be competed 
for simple mean imputation to be used.

RESULTS
Patient characteristics
A surgeon-completed clinical data form was returned for 
237 patients. Of these, the preoperative questionnaires were 
completed by 220 patients. Thirteen patients were excluded 
because they fulfilled the exclusion criteria or did not have the 
correct diagnosis, leaving 207 patients. Additional seventy-
nine possible patients could not be included due to adminis-
trative difficulties, e.g. we did not receive information about 
surgery in time to send out the questionnaire, or it was not 
possible to contact the patient. The patient characteristics and 
division into the rhinosinusitis subgroups are given in Table 
1. The median age of all patients was 48 (18 - 85) years. The 
median age of patients with RARS was 40 (20 - 84) years, with 
CRS+NP 54 (20 - 85) years and CRS-NP 45 (18 - 79) years. 
The reported median duration of sinus problems was 59 (1 - 
904) months. Fifty-two patients (25%) had at least one other 
form of co-morbidity, specified as heart or lung disease, hyper-
tension, diabetes mellitus, rheumatic diseases, malignancies 
or depression. Ten percent of the patients with nasal polyps 
suffered from Samter’s triad (nasal polyps, asthma and hyper-
sensitivity to acetyl salicylic acid).
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HRQOL Questionnaires
SNOT-22
A summary of the SNOT-22 scores is given in Table 2. No sta-
tistically significant differences were seen in the total SNOT-22 
score between the three different rhinosinusitis subgroups. 
However, the SNOT-22 scores of nine of the 22 separate 
items differed significantly (p < 0.05) between the three rhi-
nosinusitis subgroups (Table 2). Men had a significantly lower  
total SNOT-22 score than women (47.6 vs. 57.5 for women,  
p = 0.001). The duration of sinus problems did not signifi-
cantly affect the total SNOT score. Cronbach’s alpha score for 
the SNOT-22 questionnaire was 0.91, indicating high internal 
consistency.

SF-36
The scoring on all eight subscales and in the two domains was 
significantly lower in our cohort (p < 0.0001) than the corre-
sponding normative values of the Swedish population (Figure 
1) (24). Women scored statistically significantly lower than men 
on all subscales except MH and MCS. The significant differ-
ence between our rhinosinusitis population and the normative 
data remained after the data were gender-adjusted. There were 
significant differences in the BP and MCS scores between the 
three subgroups (Table 3).

HAD
The results for the HAD scale for the whole study popula-
tion are given in Table 4. The numbers of patients with scores 
indicating probable or possible cases of anxiety disorder were 
52 (25%) and depression disorder 28 (14%), respectively. Fifty-
seven (28%) patients scored > 7 points in the HAD scale. There 
was no statistically significant difference in the prevalence of 
depression or anxiety between men and women. Nor did age 
significantly affect the HAD scores. Patients with RARS had 
significantly higher anxiety scores than patients with CRS+NP 
(p = 0.006), see Table 4.

VAS
The mean VAS score for combined sinonasal symptoms for all 
patients was 67 ± 24. There was no statistically significant dif-
ference in VAS scores between men and women, nor between 
the three rhinosinusitis groups. According to the VAS clas-
sification, 9.8% of the patients had mild, 37.6% moderate and 
52.7% severe disease. There was no statistically significant dif-
ference in any HRQOL or VAS score when comparing revision 
cases (n = 51) with patients who had not previously undergone 
sinus surgery.

Correlations between SNOT-22, SF-36, HAD and VAS scores 
A significant positive correlation was found between the VAS 
scores and the total SNOT-22 score (r = 0.477, p < 0.0001), and 
between the VAS classification (mild, moderate and severe) 
and the total SNOT-22 score (r = 0.389, p < 0.0001). The mean 
SNOT score for the mild disease group was 26 ± 16, for the 
moderate group 48 ± 18 and for the severely diseased group 59 
± 21. The patients in the different VAS groups (mild, moder-
ate and severe) had significantly different total SNOT-22 (p < 
0.0001) scores, all eight SF-36 subscales (p < 0.0001) and HAD 
scores (p < 0.0001). Moreover, a negative correlation was seen 
between all eight domains of the SF-36 questionnaire and the 
total SNOT score (r = -0,702 to -0.516, p < 0.0001), indicating 
good consistency in the scoring systems. A positive correlation 
was found between the depression and anxiety classification 
(HAD) and the total SNOT-22 score (r = 0.460, p < 0.0001; r 
= 0.541, p < 0.000, respectively) and between the HAD clas-
sification and the VAS score (r = 0.270, p < 0.0001; r = 0.239, 
p = 0.001, respectively). The scores for the MH subscale of the 
SF-36 questionnaire were strongly correlated to both anxiety  
(r = -0.756, p < 0.0001) and depression scores obtained from 

Figure 1. SF-36 health profiles for rhinosinusitis patients and national 

norms. High score represent high level of functioning.

Table 1. Patient-reported characteristics.
Variable n (%)
Gender
 Men 122 (59)
 Women 85 (41)
Age median 48 years
Rhinosinusitis diagnosis#

 Recurrent acute rhinosinusitis 34 (16)
 Chronic rhinosinusitis with nasal polyps 135 (65)
 Chronic rhinosinusitis without nasal polyps 38 (18)
Previous functional endoscopic sinus surgery
 Recurrent acute rhinosinusitis 0 (0)
 Chronic rhinosinusitis with nasal polyps 43 (34)
 Chronic rhinosinusitis without nasal polyps 8 (26)
Gainfully employed 155 (75)
Nicotine habits
 Smoker 22 (11)
 Snuff user 32 (15)
 Smoker and/or snuff user 42 (20)
Allergic rhinitis 52 (25)
Asthma 54 (26)
Acetyl salicylic acid intolerance 24 (12)

n: number of patients (207)
#Surgeon-reported
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the HAD questionnaire (r = -0.728, p < 0.0001).

Absenteeism due to sinus problems
Over half the patients, 57%, reported absenteeism due to 
sinus problems (Table 5). There was a significant difference in 
absenteeism between the rhinosinusitis groups (p < 0.0001); 
the patients with RARS and CRS-NP reporting significantly 
higher absenteeism than those with CRS+NP. There was no 
statistically significant difference in absenteeism when compar-
ing the duration of sinus problems. The distribution of age 
across the absenteeism groups is accounted for in Table 5.

Polyp grade and HRQOL scores
The surgeons had graded polyps in 199 patients in the cohort, 
resulting in a mean value of 1.3 ± 1.1. There was a statistically 
significant positive correlation between the extent of polyps and 
the scores on 10 of the SNOT-22 questions (need to blow nose, 
sneezing, runny nose, nasal blockage/congestion, dizziness, 
ear pain, facial pain/pressure, fatigue, reduced concentration 
and frustration/restlessness/irritability), but not with the total 
SNOT-22 score or the VAS score. There was also a signifi-
cant positive correlation between the scores of the BP and VT 
domains of SF-36 and the extent of polyps (data not shown). 

There was no significant difference in total SNOT-22 score or 
VAS score when comparing endoscopic polyp extent in terms 
of NP severity or NP side scores. However, when the items of 
the questionnaires were analysed separately, differences were 
revealed. The patients with different NP severity grades (i.e. 
grade A or B) scored statistically significantly differently (p < 
0.05) in the SNOT-22 questions: need to blow nose, sneezing, 
runny nose, loss of sense of taste/smell, facial pain/pressure, 
frustration/restlessness/irritability and the BP and VT sub-
scales. The patients with different NP side grades (i.e. grades 
I - V) scored significantly differently in the SNOT-22 questions 
loss of sense of taste/smell, coughing, ear pain, facial pain/pres-
sure and the BP subscale. Scores for the SNOT-22 questions on 
loss of sense of smell/taste and facial pain or pressure were the 
most sensitive to differences in, and correlations with, all kinds 
of polyp grades (p < 0.0001). There was no statistically sig-
nificant difference in scoring of the SNOT questions on sleep 
between patients with unilateral and bilateral nasal obstruction 
caused by polyps. We found no significant difference in HAD 
scoring when comparing different kinds of polyp grading.

DISCUSSION
This prospective study shows that patients with RARS, 
CRS+NP and CRS-NP awaiting surgery have significantly 

Table 2. SNOT-22 scores of all patients.
All patientsa 

(n = 180)

Recurrent acute 
rhinosinusitis (n 

= 32)

Chronic rhinosi-
nusitis with NP 

(n = 112)

Chronic rhinosi-
nusitis without 

NP (n = 36)

p valueb

Mean Mean Mean Mean
Total SNOT-22 score 51.8 57.8 49.0 54.5 0.085

 
SNOT-22 questions
1. Need to blow nose 3.5 3.3 3.6 3.4 0.190
2. Sneezing 2.1 1.9 2.2 2.1 0.399
3. Runny nose 2.9 2.3 3.1 2.6 0.022
4. Blockage/congestion of nose 3.9 3.9 3.9 3.9 0.944
5. Loss of sense of taste/smell 3.4 2.3 4.0 2.7 0.0001
6. Cough 1.7 1.9 1.5 2.4 0.009
7.  Post-nasal discharge (dripping at the 

back of your nose)
2.8 3.2 2.7 3.0 0.191

8. Thick nasal discharge 2.7 2.8 2.5 3.0 0.357
9. Ear fullness 2.3 2.8 2.2 2.2 0.182
10. Dizziness 1.5 2.2 1.3 1.6 0.012
11. Ear pain 1.1 1.8 0.9 1.2 0.003
12. Facial pain/pressure 2.2 3.2 1.6 2.8 0.0001
13. Difficulty falling asleep 1.8 2.2 1.6 2.2 0.134
14. Waking up at night 2.3 2.4 2.3 2.5 0.753
15. Lack of a good night’s sleep 2.4 2.7 2.3 2.4 0.391
16. Waking up tired 2.7 3.2 2.5 3.0 0.076
17. Fatigue 2.7 3.3 2.5 2.8 0.023
18. Reduced productivity 2.4 3.1 2.1 2.4 0.009
19. Reduced concentration 2.1 2.7 2.0 2.2 0.067
20. Frustrated/restless/irritable 2.0 2.4 1.8 2.4 0.055
21. Sad 1.4 2.0 1.2 1.7 0.016
22. Embarrassed 2.3 2.2 2.3 2.1 0.768

n = number of patients; NP = nasal polyps
a missing data = 27. b The Kruskall-Wallis test was used to compare the rhinosinusitis groups. Statistically significant differences: p < 0.05.

QoL and absenteeism in CRS patients
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Table 3. Outcome measures of SF-36 with comparisons between the three rhinosinusitis groups.
All patients Recurrent acute 

rhinosinusitis
Chronic 

rhinosinusitis 
with NP

Chronic 
rhinosinusitis 

without NP

p value a

Mean CIw Mean Mean Mean
Physical functioning 80.5 77.6-83.3 76.8 82.5 76.6 0.081
Role physical 62.4 56.8-68.1 49.2 66.4 59.9 0.062
Bodily pain 63.2 59.1-67.3 48.8 70.6 49.7 0.0001
General health 60.8 57.6-63.9 58.8 62.6 56.1 0.305
Vitality 51.5 48.0-55.0 45.1 54.6 45.9 0.070
Social functioning 72.8 69.3-76.3 69.3 74.3 70.4 0.436
Role emotional 71.0 65.5-76.6 65.6 72.6 70.2 0.586
Mental health 73.1 70.4-75.9 69.2 74.7 71.1 0.096
Physical health domain 44.5 43.0-45.9 40.7 46.2 41.5 0.002
Mental health domain 43.9 42.2-45.6 42.7 44.3 43.6 0.852

NP: nasal polyps 
a The Kruskall-Wallis test was used to compare patient groups with recurrent acute rhinosinusitis, chronic rhinosinusitis with and without nasal po 

lyps, respectively. Statistically significant differences: p < 0.05. b 95% confidence interval.

Table 4. HAD scores for the three rhinosinusitis groups. 
All patients

(n = 205)
Recurrent acute 

rhinosinusitis
(n = 34)

Chronic rhinosi-
nusitis with NP

(n = 133)

Chronic rhinosinusitis 
without NP

(n = 38)
Possible anxietya 27 (13%) 5 (15%) 16 (12%) 6 (16%)
Probable anxietyb 25 (12%) 5 (15%) 14 (10%) 6 (16%)
Possible depressionc 20 (10%) 3 (9%) 10 (7%) 7 (18%)
Probable depressiond 8 (4%) 2 (6%) 5 (4%) 1 (3%)
Number of patients scoring >7 pointse 57 (28%) 11 (32%) 33 (25%) 13 (34%)
Mean anxiety score 4.9 6.2 4.4 5.5
Mean depression score 3.9 3.9 3.7 4.6

n: number of patients answering the questionnaire; NP: nasal polyps.
a Possible anxiety: possible anxiety disorder, number of patients scoring 8-10 on the anxiety scale; b Probable Anxiety: probable anxiety disorder, 

number of patients scoring > 10 on the anxiety scale; c Possible Depression: possible depression disorder, number of patients scoring 8-10 on the 

depression scale; d Probable Depression: probable depression disorder, number of patients scoring >10 on the depression scale. e number of patients 

scoring > 7 points: number of patients scoring > 7 on at least one scale; the patient is only counted once even if the scores exceed 7 on both scales.

Table 5. Number of patients reporting absenteeism due to sinus problems in the three rhinosinusitis groups.

Absenteeism

0 days 1-7 days 8-14 days 15-30 days >30 days Total

Recurrent acute rhinosinusitis 6 4 6 2 8 26

Chronic rhinosinusitis with NP 60 24 14 6 9 113

Chronic rhinosinusitis without NP 9 6 6 9 4 34

Total 75 (43%) 34 (20%) 26 (15%) 17 (10%) 21 (12%) 173 a

Age in years median (min-max) 54 (41-62) 41 (34-54) 40 (35-54) 51 (41-56) 42 (32-53) 48 (18-85)

NP: nasal polyps.
a Missing data = 34

The Kruskal-Walllis test was used to compare all groups (p < 0.0001) followed by the Mann-Whitney U test: Recurrent acute rhinosinusitis vs. chronic 

rhinosinusitis with nasal polyps (p < 0.0001), Recurrent acute rhinosinusitis vs. chronic rhinosinusitis without nasal polyps (p = 0.46), Chronic rhinosi-

nusitis without nasal polyps vs. chronic rhinosinusitis with nasal polyps (p = 0.001).

Sahlstrand-Johnson et al.
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lower SF-36 scores than the normal Swedish normal popu-
lation, which results in a considerable degree of absentee-
ism from work. There was statistical evidence of differences 
between these three subgroups regarding HRQOL scoring 
when analysing the items and subscales of the questionnaires 
separately. The Swedish version of SNOT-22 was found to 
be easy to use and to have a strong internal consistency. 
Significant differences in patient-reported absenteeism caused 
by sinus problems were found between patients with RARS, 
CRS+NP and CRS-NP. To the best of our knowledge, this is 
the first report of its kind on CRS with or without NP using 
the EP3OS criteria.

Since this study started, interest in HRQOL as an outcome 
measure has increased, and other studies on the impact 
of rhinosinusitis on HRQOL have been performed. The 
largest study published by far is Hopkins et al.’s National 
Comparative Audit in the UK (7), in which patient and oper-
ative characteristics as well as patient outcomes of 3,128 
patients are described up to 36 months after surgery. The 
patients in our study had statistically significantly higher 
preoperative SNOT-22 scores (mean 51.8 vs. 42.0 in the UK 
Audit), indicating a lower HRQOL than in the English cohort. 
This could, as a suggestion, be because Swedish patients are 
operated on later in the course of their disease, and/or that 
defined criteria for RARS and CRS±NP were used in the 
present study. The mean SNOT-22 score of healthy patients 
in the UK Audit was 9.3 (25), confirming that chronic sinus 
problems significantly affect HRQOL when measured with 
the SNOT-22 questionnaire. We found high internal consist-
ency in the Swedish SNOT-22 questionnaire (Cronbach’s 
alpha of 0.91), which is of the exactly same level as in the UK 
audit (14), and on the same level as previously reported for the 
same questionnaire in other languages (Cronbach’s alpha of 
0.83 - 0.86 (15, 17, 18)). 

As normative values for SF-36 differ between different popu-
lations, direct comparisons of HRQOL scoring between 
cohorts is unreliable. However, there is a great conformity 
of the health profile and SF-36 scores of the normal popula-
tions the US, the UK and Sweden according to studies (20), 
demonstrating a good discriminative capacity in gender and 
age. Gliklich and Metson (1) described the impact on health 
of CRS in patients seeking otorhinolaryngological care and 
found significantly lower SF-36 scores in five of eight domains 
compared with the normal US population. In that study there 
was no subgrouping of the CRS patients, and more than 80% 
subsequently underwent surgery (1). Other studies performed 
on patients undergoing surgery have also found CRS to affect 
HRQOL measures using the SF-36 questionnaire (26-28), show-
ing improvement in scoring after surgery. The patients in our 
study scored statistically significantly lower in all eight SF-36 
domains than the normal Swedish population. It should be 
noted that EP3OS criteria were not used to define the patient 
groups in any of the above mentioned studies.

Durr et al., separated patients with RARS from other patients 
with chronic rhinosinusitis (29) using the same definition of 
RARS as that used in the present study. They found statis-
tically significant differences (p < 0.05) between the three  
rhinosinusitis groups in the BP subscale only. In a Swedish 
study performed by Olsson and co-workers (30) it was found 
that HRQOL was significantly impaired in patients with 
NP and asthma. In our study, the presence of NP implied 
statistically significantly higher scores of BP in SF-36 (p < 
0.000), reflecting less pain. The fact that pain seems to be 
less of a problem in patients with NP is not unexpected, as 
personal clinical experience has shown that patients with 
RARS and CRS-NP report pain more often. The cohort in 
the present study had generally lower scores in SF-36 than 
Swedish patients with asthma (31), ulcerative colitis and Crohn’s 
disease (32). Thus, chronic sinus disease appears to have a great-
er impact on HRQOL than other severe chronic conditions in 
Sweden. Even long-term cancer survivors seem to report less 
impact on HRQOL, measured by SF-36 (33), than patients with 
RARS and CRS±NP referred for surgery.

In the present study, the rate of depression was 14% and the rate 
of anxiety 25%, according to the patients’ scores in the HAD 
questionnaire. The mean HAD scores were similar to those of 
a cohort consisting of normal members of the Swedish popula-
tion (34), but in that study the drop-out rate was greater than 
50%. In a study presented by Davis and co-workers (35), using 
another questionnaire to screen for psychiatric morbidity, 25% 
of patients with CRS presenting for sinus surgery screened posi-
tive for depressive disorders and 17% for anxiety. The frequency 
of scoring > 7 points on the HAD scale was lower in our cohort 
than in Swedish patients with a diagnosis of head and neck can-
cer (22) (28% compared with 36% in cancer patients at diagnosis), 
which could be expected. Psychiatric morbidity does not seem to 
be overrepresented in patients with RARS or CRS±NP await-
ing surgery. As HAD scoring is strongly correlated to mental 
health scoring in SF-36, we recommend the use of HAD before 
referring patients for surgery, to be able treat underlying depres-
sion or anxiety.

The cohort in the present study was divided into the three 
groups: mild, moderate and severe symptoms, according to an 
established VAS method (23). More than 90% of the patients 
in the present study suffered from severe or moderate dis-
ease, according to the VAS scores, indicating advanced sinus  
disease. The higher the VAS score, the worse the patient scored 
in SNOT-22, all eight subscales of SF-36 and HAD. All these 
correlations were strongly statistically significant, as described 

are your symptoms of rhinosinusitis?,’ can be used as a simple 
tool to assess the severity of sinus disease and thus the degree 
of HRQOL. As stated in the EP3OS document, surgery should 
be the treatment of choice only in severe cases. Thus, the use 
of a single question could provide an easy method of assessing 
indications for surgery. Additionally, the evaluation of differ-
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ent forms of treatment is of great interest today, and this simple 
instrument could provide a means of assessing the quality of 
treatment in clinical rhinological practice.

There have been reports on the cost to society of chronic rhi-
nosinusitis. Two of these reports are based on patient-reported 
diagnosis (4) and estimates of sick-leave based on SF-36 scores 
(36), respectively. Hellgren et al. published a report on absentee-
ism caused by rhinitis in 2009 (37). They reported a mean produc-
tivity loss of 5.1 days or € 653 per worker per year, as the result 
of allergic rhinitis and common colds. The findings of their 
study are not directly comparable to the results of our study, 
since the patients in our cohort were asked to choose one of five 
intervals of absenteeism. However, the patients with RARS, 
CRS+NP and CRS-NP in this study reported a higher degree of 
absenteeism. Calculating the mean of these scores, gives a rate 
of absenteeism caused by sinus problems somewhere between 8 
and 14 days per year. The presence of nasal polyps implied less 
sick-leave in the present study. 

To investigate the impact of the extent of endoscopically graded 
polyps on patient-perceived HRQOL, we analysed the patients 
into three different groups according to the extent of polyps, 
as described above. No statistically significant correlation was 
found between the polyp grades and the total SNOT-22 score 
or the VAS score, but significant correlations were seen between 
polyp grade and several of the separate HRQOL items. We 
therefore recommend analysis of separate items or subscales in 
HRQOL measures, to identify differences in HRQOL scoring, 
when studying different kinds of subgroups in sinus disease. The 
SNOT-22 questions on loss of sense of smell/taste and facial 
pain or pressure were found to be the items most correlated to 
endoscopic polyp extent. The higher the polyp grade, the more 
loss of sense of smell/taste, but the less facial pain /pressure. It is 
interesting that no differences in sleeping measured by SNOT-
22 (questions 13 - 15) were seen when comparing unilateral and 
bilateral nasal obstruction caused by polyps. Furthermore, scor-
ing of the SNOT-22 question on feeling sense of nasal obstruc-
tion was not correlated to endoscopic polyp grading.

One shortcoming of this study could be that all patients eligi-
ble for inclusion during the study period were not reported. 
We cannot rule out that some non-random selection bias has 
occurred. The patients who did not respond to the question-
naires might have had worse or better outcome than those 
who did chose to participate in the survey. It is also possible 
that the data missing in the questionnaires were different from 
those that were collected and analysed. This was an observa-
tional study reflecting the status of patients with RARS and 
CRS±NP as treated in Sweden according to current guidelines 
and practices. It should be noted that, the patients in our study 
had already been given suitable medication, and had been 
referred for FESS when included in the study. Thus, these 
patients could be considered to have more sinus problems than 
the average patient with chronic sinus disease in Sweden. This 
is supported by the finding that 53% of the patients in this 

study were found to suffer form severe disease according to the 
VAS classification. As stated in EP3OS, these are the patients 
who should be offered surgery. Consequently, the patients in 
this study were highly likely to have had worse HRQOL scores 
and reported a higher degree of absenteeism than the average 
Swedish patient with RARS, CRS+NP or CRS-NP. Despite 
the concerns described above, it should be emphasized that 
we have presented data from prospectively included patients, 
from both university and regional hospitals, diagnosed using 
uniform criteria from the EP3OS document, and that the size 
of the cohort is considerable. 

CONCLUSIONS
This prospective study shows that RARS and CRS±NP 
referred for FESS have significant impact on HRQOL; in 
some cases, greater than that of other severe chronic condi-
tions. A single question rated on a VAS seems to offer a 
simple but effective estimate of the severity of chronic sinus 
disease, and could be used to decide whether surgery is indi-
cated or not. The Swedish version of SNOT-22 was shown to 
have strong internal consistency, but it may be appropriate 
to consider the items of this questionnaire separately when 
comparing different groups of patients. Our findings regard-
ing absenteeism due to rhinosinusitis could be of importance 
as they give an indication of the cost to society associated 
with this condition. We suggest that further studies be carried 
out on absenteeism resulting from rhinosinusitis. Studies are 
in progress to evaluate how much HRQOL scoring improve 
after FESS, if preoperative HRQOL scoring have an impact 
on the surgical outcome and if FESS can decrease absentee-
ism from work. 
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