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INTRODUCTION
Within the last decade the data assessment of health related
quality of life (HR-QOL) has become an established standard
addendum in outcome research. Consequently international
clinical rhinological research paid more attention to quality
outcome and several valid instruments have been designed in
order to detect variables influencing QOL measures and treat-
ment effectiveness (1-3). It is very important to have valid mea-
suring instruments for assessing rhinosinusitis health status
and treatment efficacy in Germany as rhinosinusitis affects
about 10 to 15% of the German population (4). Moreover, its
impact on health status relative to the general German popula-
tion has not been thoroughly investigated or extensively
assessed. For example, Gliklich and Metson suggested in their
study on the burden of chronic sinusitis that the national
health impact in the United States turned out to be much
greater than expected (1,2). Furthermore, when compared with
other chronic diseases patients with chronic rhinosinusitis
showed significantly lower scores (SF-36) in bodily pain and
social functioning in comparison to other diseases.

Furthermore, one of our recent SF- 36 studies on patients with
chronic rhinosinusitis demonstrated that gender, but not age,
had a significant effect on the assessment of general HR-QOL
(5). In the present study we used the Sino-Nasal Outcome Test-
20 German Adapted Version (SNOT-20 GAV) to assess the
influence of age, gender, and comorbidities on QOL in
patients with chronic rhinosinusitis. The SNOT-20 GAV is a
validated German translation and modification of the
American SNOT-20 and has demonstrated good reliability,
validity, and responsiveness (1,6). The American SNOT-20
scores reflect health impacts, i.e. the general health burden
experienced by the patient. In addition SNOT-20 is very sensi-
tive to clinical change. We modified the German version of
SNOT-20 by changing 3 items. Based on many years of clinical
experience we substituted ‘need to blow nose’ with ‘nasal
obstruction’ because ‘sneezing’, ‘thick nasal discharge’, and
‘runny nose’ in the SNOT-20 inventory already describe the
health burden effectively. Consequently we considered the
number of times a patient blows his/her nose superfluous
since it does not contribute to the overall score. ‘Lack of good
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sleep’ and ‘wake up tired’ was substituted with ‘dry
throat/need to harrumph’ and ‘loss of smell’. The items ‘nasal
obstruction’ and ‘loss of smell’ were introduced due to the
recent definition of chronic rhinosinusitis (7). We decided not
to include the patient rating whereupon patients are asked to
indicate the 5 items most important to them. Instead we intro-
duced three sub-scores (primal nasal symptoms, PNS; sec-
ondary rhinogenic symptoms, SRS; general quality of life,
GQOL) in order to afford more detailed analyses.

In general little is known about long-term rhinosinusitis treat-
ment effects. One of the reasons is that treatment evaluation is
hindered by a lack of valid measuring tools to assess disease-
specific health status and HR-QOL (1). By incorporating both
measures (health status and QOL) into one questionnaire rhi-
nosinusitis treatment could promote treatment standardization
and facilitate treatment evaluation in terms of accuracy and
clinical relevance.

The goals of this study were to test if the significant gender dif-
ferences found in our recent study with a generic QOL instru-
ment (SF-36) on patients with chronic sinusitis could be con-
firmed with the generic scale of the SNOT-20 GAV (GQOL)
and could also be measured with the disease-specific scales of
the SNOT-20 GAV (PNS, SRS) with a similar patient popula-
tion. Furthermore, we were interested to find out whether age
and comorbidities influenced HR-QOL ratings. 

MATERIALS AND METHODS
Patients: symptoms and treatment

Two hundred and two patients were recruited and studied
from August 1, 2002 to November 30, 2003 of whom 96 were
evaluated. The selection procedure is summarized in Figure 1.

All patients had chronic rhinosinusitis and were scheduled for
paranasal sinus surgery. Chronic sinusitis criteria were based
on rhinosinusitis guidelines: Symptoms longer than 12 weeks,
computer tomography verification, and pathology specimen
confirmation of chronic paranasal sinus infection (7). Severity
of chronic sinusitis and comorbidities differed in patients
before surgery. Patients, comorbidities, surgeons, and surgical
procedures are summarized in Tables 1 and 2. All patients pro-
vided informed written consent and the study was approved by
the ethics committee of the University of Tuebingen Medical
School (PR-NR 20/2003). Type of surgery was determined by
septoplasty criteria and unilateral versus bilateral functional
endoscopic sinus surgery (FESS). Post operatively all patients
received standard medical treatment consisting of sequential
application of nasal emulsions with Xylometazoline and
Budenoside for three weeks followed by the application of top-
ical steroids (Fluticasone) for at least another three months. 

eligible 
 202 

excluded 
incapable 

14 

included  
163 

 

lost at follow -up 40 

evaluated 3 months 
after surgery: 123 

insufficient 
comorbidity data: 
27 

finally evaluated: 96 

Figure 1. Selection procedure from eligible to final patient sample. 

Table 1. Documented comorbidities. 
Comorbidities n %
none 64 66
chronic lung disease 24 25

asthma 10 10
chronic obstructive pulmonary disease 14 15

diabetes mellitus without organ damage 7 7
diabetes mellitus with organ damage 2 2
peripheral vascular disease 3 3
heart disease 1 1
liver disease 1 1

Table 2. Patient and surgery characteristics. t-test for mean 
Lund-Mackay-Score and Fisher’s exact test for all other characteristics.

Male Female Total p-Value
n 61 35 96
Mean Age 50,2 44,1 47,9 0,04
Mean Lund-Mackay Score 9,5 11,1 10,1 0,28
Charlson Comorbidity Index
0 40 24 64 0,42
1 14 11 25
2 4 0 4
3 2 0 2
4 1 0 1

Previous Surgery
Primary Surgery 49 27 76 0,8
Revision Surgery 12 8 20

Surgical Experience
Experienced 44 30 74 0,14
Inexperienced 17 5 22

Performed Surgery
Septoplasty 46 25 71 0,51
Unilateral FESS 3 7 10
Bilateral FESS 58 28 86
Partial Ethmoidectomy 40 24 64
Total Ethmoidectomy 21 11 32
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Data assessment

Data assessment comprised the following parameters: Age,
gender, visible pathological anatomical changes in the CT uti-
lizing the Lund-Mackay-Score, comorbidities determined by
the Charlson Comorbidity Index (CCI), number of nasal surg-
eries, and surgeons classified according to endonasal sinus
surgery experience (8,9). A surgeon was rated experienced if he
had five years or more FESS experience. Data were collected
from patients’ files.
One day before surgery each patient together with the first
author filled out the SNOT-20 GAV. Fill-out time took about
10 minutes. Three months after surgery the patients received
the same questionnaire by mail with the instructions to post
the filled-out questionnaires in pre-paid included envelopes.
The patients assessed their HR-QOL with the 20-Item Sino-
Nasal Outcome Test German Adapted Version by selecting
one out of five possible answers for each item. The possible
score for each item ranges from 0 to 5 with a higher score
demonstrating a greater rhinosinusitis health problem. The
overall score (OS) and sub-scores are calculated by using a nor-
malized scale of 0 to 100, with 0 being the worst and 100 the
best score. 
The sub-score ‘primal nasal symptoms’ (PNS) comprises the
items ‘nasal obstruction’, ‘sneezing’, ‘runny nose’, ‘thick nasal
discharge’, ‘loss of smell’. The sub-score ‘secondary rhinogenic
symptoms’ (SRS) consists of ‘post-nasal discharge’, ‘dry
throat/need to harrumph’, ‘cough’, ‘ear fullness’; ‘ear pain’,
and ‘facial pain/pressure’. The sub-score ‘general quality of life
(GQOL) comprises the following items: ‘dizziness’, ‘difficulty
falling asleep’, ‘wake up at night’, ‘fatigue’, ‘reduced productivi-
ty’, ‘reduced concentration’, ‘frustrated/restless/irritable’, ‘sad’,
and ‘embarrassed’. 

Statistics

We employed the JMP® version 5 (SAS institute Inc., Cary,
NC, USA) for statistical data evaluation and used t-tests for
independent means or Fisher’s exact test for between group dif-
ferences and t-test for dependent means for within group differ-
ences. Furthermore, we used multivariate linear regression
analysis and multivariate analysis of variance (MANOVA). The
significance level for all tests was set at p < 0.05.
Power calculations were performed with nQuery Advisor,
Version 4.0 (Statistical Solutions, Saugus, MA, USA). They
were calculated for FESS effects (t-test for dependent means for
within group differences) and for the variables being examined
(gender, age, and comorbidities; t-test for independent means).

RESULTS
We analyzed the response behaviors of all our patients in
order to correct for possible selection and response bias. More
women than men participated in the postoperative survey but
this was not statistically significant (p = 0.405, Fisher’s exact
test). Moreover, the initially accepted patient sample (n = 163)
did not differ significantly from the final sample (n = 96) in

terms of age (p = 0.164, t-test) or gender (male patients p =
0.331; female patients p = 0.207, t-test). In addition, more
patients with comorbidities returned filled out surveys postop-
eratively than patients without comorbidities (p = 0.015,
Fischer’s exact test). 
Patient and surgery characteristics are presented in Table 2.
Female patients were somewhat younger than male patients 
(p = 0.04, t-test).  
Power calculations revealed that all FESS effects could be ana-
lyzed with the existent data set. We found a 99% power for all
t-tests for dependent means for within group differences. For
the examined variables (gender, age, and comorbidities) we
calculated scale value differences that could be detected with a
power of 80% using a two group t-test with a 0.05 two-sided
significance level. While this difference usually is postulated as
a count of 10 when using a 0-100 scale our mean detectable
difference for all baseline and 3 months postoperative sub-
scores was 10.7 (range 9.3-12.3) for gender, 10.3 (range 8.7-11.8)
for age, and 10.9 (range 9.5-12.6) for comorbidities.

SNOT-20 GAV analyses

Both male as well as female patients achieved significantly bet-
ter SNOT-20 GAV scores after the 3-month follow-up than
before surgery. Statistics are presented in Table 3. No signifi-
cant differences could be detected in female versus male
patients after follow-up for the ‘overall score’ (OS) or the score
‘general quality of life’ (GQOL) while there were significant
differences at baseline. 
Age had no significant effect on baseline and follow-up scores.
This was demonstrated with Pearson’s correlation analysis and
by group dichotomization based on the age median. Our find-
ings revealed that both patient groups - young and old

Table 3. Patient gender comparisons.
Male Female p-Value

mean (95% CI) mean (95% CI)
OS Baseline 0.04

32.7 (28.9-36.5) 39.2 (34.3-44.1)
3 Months 0.12

16.2 (12.8-19.6) 20.7 (16.3-25.1)
p-Value < 0.0001 < 0.0001
PNS Baseline 0.47

48.5 (43.2-53.8) 51.7 (44.8-58.6)
3 Months 0.42

19.6 (15.6-23.6) 22.3 (16.7-27.5)
p-Value < 0.0001 < 0.0001
SRS Baseline 0.58

30.2 (25.7-34.7) 32.2 (26.3-38.1)
3 Months 0.30

16.2 (12.2-20.2) 19.6 (14.3-24.9)
p-Value < 0.0001 < 0.0001
GQOL Baseline 0.01

25.6 (20.8-30.4) 36.9 (30.6-43.2)
3 Months 0.09

14.3 (9.9-18.7) 20.4 (14.5-26.3)
p-Value < 0.0001 < 0.0001
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–attained significantly lower scores on all items after follow-up
(p < 0.05, t-test). 
Patients with and without comorbidities scored significantly
lower on all scores after follow-up. Statistics are presented in
Table 4. However, in comparison to patients with comorbidi-
ties patients without comorbidities achieved lower scores both
before and after surgical intervention for the ‘overall score’ and
the sub-scores ‘
Multivariate linear regression analysis revealed a significant
influence of gender on the Overall Score preoperatively and
the GQOL sub-score both pre- and postoperatively.
Furthermore, comorbidities had a significant impact on the
Overall Score and the PNS and GQOL sub-scores pre- and
postoperatively. We could not detect any influence of age in
this analysis. These results were verified by MANOVA, which
yielded a supplemental influence of comorbidities on the SRS
sub-scale (p = 0.04). 

DISCUSSION
We found no evidence for selection bias. While more patients
with comorbidities returned filled out surveys postoperatively
than patients without comorbidities response bias might exist
in terms of comorbidities. Power calculations revealed an ade-
quate sample size for both evaluation of FESS effects and
analysis of influencing variables. 

Influence of gender

Gender differences in the subjective evaluation of health status
have been described for various clinical conditions, including
irritable bowel syndrome and coronary heart disease (10,11). A
higher capacity for sensory discrimination and a resulting
greater capacity to perceive pain for women compared to men
have also been reported (12). Gender differences have also been
reported for objective measurements at the sensory organs. In
a study on objective olfactory chemosensory perception with
different concentrations of pyridines, women reported higher
levels of intensity and discomfort regarding the irritant, and
detected significantly more identifiable early components (P1,
N1) in the recordings of the chemosensory event-related
potentials (13).
Gender related differences have also been reported in recent
times for patients with chronic rhinosinusitis. A study by the
Royal College of Surgeons of England published in 2003
reported for the first time higher preoperative complaint scores
for women in the SNOT-22 despite a reduced extent of disease
in the CT scans of the nasal sinuses (14). Studies by our group
using the German version of the SF-36 Health Survey have
confirmed these results for the pre-operative state, but a con-
vergence of scores was then found between men and women
postoperatively (5,15). In the study submitted here, we con-
firmed the previously detected differences with the generic
GQOL score and the OS, but could not establish gender relat-
ed differences either pre- or postoperatively for the disease-
specific scores (PNS and SRS) (Table 3). As such the influence

of gender seems to be restricted primarily to the evaluation of
aspects of general HR-QOL whereas the disease-specific HR-
QOL was not judged differently by men and women.

Influence of age

We were able to demonstrate that the variable ‘age’ had no sig-
nificant effect on SNOT-20 GAV scores. Another study by
Brown et al. also supports our findings. This study (3128
patients), by far the largest comparative audit ever done on
nasal polyposis and chronic rhinosinusitis demonstrated that
patients’ age had no effect on SNOT-22 scoring behavior (14).
Furthermore, Radenne et al. was also able to show that age in
nasal polyposis patients did not correlate with SF-36 scores (16).
Thus, at this time it seems that age has no effect on HR-QOL
in patients with chronic rhinosinusitis. 
Age-related QOL assessments are very rare in otolaryngologic
literature. Nevertheless, influence of age on HR-QOL assess-
ment has been demonstrated e.g. in patients with breast cancer
or depression (17,18). Therefore, one should always be aware that
age potentially plays an important role in QOL assessment.

Influence of comorbidities

Patients with chronic rhinosinusitis are generally healthy, since
only 3.9% of patients (n=3128) in the study by the Royal
College of Surgeons of England had to be assigned an ASA
grade of 3 or higher (14). Despite this the comorbidities of the
patients in our study had a clear influence on the evaluation of
HR-QOL and were reflected pre-operatively in three of the
four scales of the SNOT-20 GAV (OS, PNS, GQOL). In each
case an advantage was evident for the patients without comor-
bidities. These differences were also evident postoperatively,

Table 4. Comorbidity comparisons. CCI=Charlson Comorbidity
Index. 

CCI1=0 CCI>0 p-Value
mean (95% CI) mean (95% CI)

OS Baseline 0.001
31.7 (28.1-35.3) 41.8 (36.8-46.8)

3 Months 0.004
15.0 (11.8-18.2) 23.4 (18.8-28.0)

p-Value < 0.0001 < 0.0001
PNS Baseline 0.003

45.2 (40.3-50.1) 58.4 (51.5-65.3)
3 Months 0.004

16.7 (13.1-20.3) 28.4 (23.3-33.5)
p-Value < 0.0001 < 0.0001
SRS Baseline 0.095

28.8 (24.5-33.1) 35.1 (29.0-42.2)
3 Months 0.10

15.6 (11.8-19.4) 21.1 (15.6-26.6)
p-Value < 0.0001 < 0.0001
GQOL Baseline 0.008

26.0 (21.3-30.7) 37.2 (30.6-43.8)
3 Months 0.024

13.7 (9.4-18.0) 22.2 (16.1-28.3)
p-Value < 0.0001 < 0.0001
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whereby in both groups significant improvements were evi-
dent. It can therefore be assumed that an influence of comor-
bidity on the health related quality-of-life persists postopera-
tively with this clinical condition.
The by far most frequent comorbidity in our patient collective
was chronic pulmonary disease (asthma, COPD) (Table 1) in
24 of 96 patients (25%). Positive effects of nasal sinus surgery
have been described for patients with asthma (19, 20). Reduced
necessity of intake of steroids, shorter hospitalizations,
improved pulmonary function and improvement in subjective
well-being were usually reported. Our own patients also report-
ed significant improvements in well-being and clinical symp-
toms. The low level of symptoms in patients without comor-
bidities, however, could not be achieved.

Potential weaknesses of the study

The study comprises a relatively small sample size and short
follow-up, which might potentially limit its clinical signifi-
cance. Thus we were unable to use correlation statistics in
terms of evaluating comorbidities but used a dichotomous
evaluation of CCI as 0 vs. > 0 which is less illustrative.
Nevertheless, analyses in the study by Brown et al. on 3.128
patients demonstrated similar results for the influence of gen-
der and age (14). Another study showed that quality of life
improvements remained stable during a long-term follow-up of
three years (21).
The questionnaires in the survey were first administered by
one of the authors, and distributed the second time by mail.
These different administration procedures may have incurred a
response bias. Some patients might have filled out the ques-
tionnaires only because of the presence of the interviewing
person. Furthermore, patients might have assessed their quali-
ty of life before surgical treatment in the way they thought
would satisfy the expectations of the interviewer. This poten-
tial influence was missing during the second survey and should
not be ignored when interpreting the data. 

CONCLUSION
Summarizing our results, women had significantly worse HR-
QOL scores than men. The gender of the patients mainly
influenced general HR-QOL scores, while differences were not
significant for disease-specific aspects. An influence of patient
age on quality-of-life could not be verified. The existence of
comorbidities, particularly chronic pulmonary disease, led to a
subjectively reduced quality-of-life. This influential factor also
remained relevant postoperatively.

REFERENCES
1. Piccirillo JF, Merritt MG Jr, Richards ML. Psychometric and clini-

metric validity of the 20-Item Sino-Nasal Outcome Test (SNOT-
20). Otolaryngol Head Neck Surg. 2002; 126: 41-47.

2. Gliklich RE, Metson R. The health impact of chronic sinusitis in
patients seeking otolaryngologic care. Otolaryngol Head Neck
Surg. 1995; 113: 104-109.

3. Benninger MS, Senior BA. The development of the Rhinosinusitis
Disability Index. Arch Otolaryngol. 1997; 123: 1175-1179.

4. Pade J. Sinusitis. An illness to be taken seriously. HNO. 2005; 53
(Suppl 1): S4-9.

5. Baumann I, Blumenstock G. Impact of gender on general Quality
of Life in patients with chronic sinusitis. Am J Rhinol. 2005; 19:
282-287.

6. Baumann I, Blumenstock G, DeMaddalena H, Plinkert PK,
Piccirillo JF. Quality of life in patients with chronic rhinosinusitis.
Validation of the Sino-Nasal Outcome Test-20 German Adapted
Version. HNO. 2007; 55: 42-47. 

7. Meltzer EO, Hamilos DL, Hadley JA, et al. Rhinosinusitis: estab-
lishing definitions for clinical research and patient care.
Otolaryngol Head Neck Surg. 2004; 131(Suppl 6): S1-62.

8. Lund VJ, McKay IS. Staging in rhinosinusitis. Rhinology. 1993;
31: 183-184.

9. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method
of classifying prognostic comorbidity in longitudinal studies:
Development and validation. Environ Dis. 1987; 40: 373-383.

10. Lee OY, Mayer EA, Schmulson M, Chang L, Naliboff B. Gender-
related differences in IBS symptoms. Am J Gastroenterol. 2001;
96: 2184-2193.

11. Phillips Bute B, Mathew J, Blumenthal JA, et al. Female gender is
associated with impaired quality of life 1 year after coronary artery
bypass surgery. Psychosom Med. 2003; 65: 944-951.

12. Soetanto AL, Chung JW, Wong TK. Gender differences in pain
perception: a signal detection theory approach. Acta Anaesthesiol
Taiwan. 2004; 42: 15-22.

13. Olofsson JK, Nordin S. Gender differences in chemosensory per-
ception and event-related potentials. Chem Senses. 2004; 29: 629-
637.

14. Brown J, Hopkins C, Slack R, et al. The National Comparative
Audit of Surgery for Nasal Polyposis and Chronic Rhinosinusitis.
Clinical Effectiveness Unit. The Royal College of Surgeons of
England, 2003

15. Bullinger M, Kirchberger I. SF-36 Fragebogen zum
Gesundheitszustand. Handanweisung. 1. Auflage, Hogrefe-Verlag
für Psychologie Göttingen, Bern, Toronto, Seattle, 1998

16. Radenne F, Lamblin C, Vandezande LM, et al. Quality of life in
nasal polyposis. J Allergy Clin Immunol. 1999; 104: 79-84.

17. Wenzel LB, Fairclough DL, Brady MJ, Cella D, Garrett KM,
Kluhsman BC, Crane LA, Marcus AC. Age-related differences in
the quality of life of breast carcinoma patients after treatment.
Cancer. 1999; 86: 1768-1774.

18. McCall WV, Cohen W, Reboussin B, Lawton P. Effects of mood
and age on quality of life in depressed inpatients. J Affect Disord.
1999; 55: 107-114.

19. Batra PS, Kern RC, Tripathi A, et al. Outcome analysis of endo-
scopic sinus surgery in patients with nasal polyps and asthma.
Laryngoscope. 2003; 113: 1703-1706.

20. Hong SL, Huang JJ, Yang YC, et al. Effect of endoscopic sinus
surgery on asthmatic patients with chronic sinusitis and nasal
polyps. Zhonghua Er Bi Yan Hou Ke Za Zhi. 2004; 39: 139-142.

21. Khalid AN, Quraishi SA, Kennedy DW. Long-term quality of life
measures after functional endoscopic sinus surgery. Am J Rhinol.
2004; 18: 131-136.

Ingo Baumann, M.D. 
Department of Otolaryngology
University of Heidelberg
Im Neuenheimer Feld 400
D-69120 Heidelberg
Germany

Tel: +49-6221-56 39513
Fax: +49-6221-56 7478
E-mail: ingo.baumann@med.uni-heidelberg.de


