Allergy 2008 63: 1267-1279

Review article

© 2008 The Authors
Journal compilation © 2008 Blackwell Munksgaard

DOI: 10.1111/3.1398-9995.2008.01828.x

Chronic rhinosinusitis and nasal polyps: the role of generic
and specific questionnaires on assessing its impact on patient’s

quality of life

Chronic rhinosinusitis (CRS) including nasal polyps is a chronic inflammatory
disease of the nasal and paranasal sinus mucosa that, despite differing hypo-
theses of its cause, remains poorly understood. Primary symptoms are nasal
blockage, loss of smell, rhinorrhea, and facial pain or pressure. Chronic rhi-
nosinusitis causes significant physical symptoms, has a negative impact on
quality of life (QoL), and can substantially impair daily functioning. A global
evaluation of patients must include, together with nasal symptoms, nasal
endoscopy, and CT scan, the measurement of QoL. To assess QoL in CRS,
specific and generic questionnaires may be used. Chronic rhinosinusitis has a
considerable impact on a patient’s QoL but comorbidities, such as asthma and
atopy, have an accumulative negative effect. Both medical and surgical treat-
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Chronic rhinosinusitis (CRS) is a significant health
problem, which seems to mirror the increasing fre-
quency of allergic rhinitis and resulting in a large
financial burden on general population (1). Recent data
have demonstrated that CRS is among the most
common chronic conditions, affecting around 5%-—
15% of the urban community in Europe (2) and the
USA (3). In the European guidelines (EPO’S) (4, 5),
CRS has been defined as nasal congestion in combina-
tion with nasal discharge, <=facial pain/pressure,
+reduction or loss of smell more than 12 weeks, and
either endoscopic signs of polyps and/or mucopurulent
discharge and/or; edema/mucosal obstruction in middle
meatus, and/or CT changes within the ostiomeatal
complex and/or sinuses (Fig. 1). Chronic rhinosinusitis
and nasal polyposis (NP) are frequently associated with
asthma and other pulmonary disorders such as bron-
chiectasis, cystic fibrosis (CF), and aspirin sensitivity (6,
7). Because CRS is a pathology with rising prevalence
and costs that affects a significant portion of the
population, the outcome evaluation and verification of
therapy effectiveness are essential (3).

For a complete and thorough assessment of CRS
morbidity and the evaluation of treatment, it is impera-
tive that the physical, social, and emotional problems
associated with this condition are measured in a valid
way. Because critical questions about its cause, patho-
physiology, and optimal treatment remain unanswered,
CRS still generates significant healthcare costs and affects
the quality of life (QoL). Although CRS is not a life-
threatening disease, it can significantly decrease patient’s
QoL (8-10). Quality of life is a very important outcome in
the evaluation of CRS severity and its measurements
reflect the effect that symptoms and disease have on the
patient’s daily life (11). However, it is of interest that the
presence and/or severity of nasal symptoms do not always
correlate with QoL questionnaires (12). The concept of
the minimal important difference (MID) refers to the
smallest difference in a score that is considered to be
worthwhile or important (13). Juniper et al. (14) define an
MID as ‘the smallest difference in a score...which patients
perceive as beneficial and which would mandate, in the
absence of troublesome side-effects and excessive cost, a
change in the patient’s management’.
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Figure 1. Scheme of the chronic rhinosinusitis definition in the European Position Paper on Rhinosinusitis and Nasal Polyps (EP*0OS
2007). Chronic rhinosinusitis, including nasal polyps, has an important negative impact on patients’ quality of life which is improved

by both medical and surgical treatment.

The quality of life concept

Medicine has traditionally relied on the assessment of
change using laboratory, imaging, or clinical tests.
However, the assessment of QoL is increasingly being
recognized as an important alternative outcome measure.
In the past decade, a psychometric theory has been
applied to the development of patient-oriented health
assessments of health. These health measures focus on
multiple health domains in an effort to present a complete
picture of health and disease. Patient-perceived subjective
outcome is an integral part in reporting results of health
care (15). Specifically, QoL has been characterized as the
functional effects of an illness and its consequent therapy
upon a patient as perceived by the patient (16). Juniper
has commented that the last sentence is particularly
important because it emphasizes that these are the
impairments that the patients consider to be important
(17).

Quality of life is a general term integrating several
aspects of life such as physical, psychological, social,
economical, emotional, cognitional, and sexual dimen-
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sions. A disturbance in any one of these aspects will in
turn affect the other domains and influence the overall
QoL. The measures of QoL have evolved as the
emphasis on medical care has shifted from symptom
scores and objective test results to an assessment of
patient-centered effect of disease and response to
treatment. The QoL instruments have proved to be
very useful providing comparative data with other
medical conditions, which could be regarded as more
serious.

The assessment of patient-reported outcomes is impor-
tant in clinical trials, and in some cases symptomatic
outcome should be the primary treatment outcome.
Therefore, a need exists for validated instruments to
assess patient-based outcomes (18). However, there are
many pitfalls in the reporting of QoL information (19).
These problems include the use of unfamiliar scales,
failure to describe the minimally clinical important
differences, failure to explain the clinical importance of
the instrument, failure to differentiate between inferences
for individuals and for individuals vs groups, identifying
sample size requirements and statistical power, and
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whether the data are analyzed according to an original
plan (20).

Psychometric requirements of quality of life questionnaire

The QoL instrument should be easy to administer,
acceptable to both patients and healthcare professionals,
and resource efficient (21). Psychometric properties of
clinical outcome measures for CRS, including nasal
polyps, are:

Validity

The instrument should measure what it is intended to
measure (22). Different types of validity should be taken
into account:

e Convergent validity is demonstrated when scores of
the test being examined are highly correlated to
scores of a test thought to measure similar or related
concepts.

e Discriminant validity is demonstrated when scores of
the test being examined are not correlated to scores of
a test meant to measure a very different construct.

Reliability

The instrument should have a high intra- and inter-
examiner or test-retest reliability. There are several types
of reliability that should be analyzed.

o [Internal consistency reliability: In this estimation, a
single measurement instrument is administered to a
group of people on one occasion to estimate reli-
ability. In effect, the reliability of the instrument is
evaluated by estimating how well the items that
reflect the same construct yield similar results. We are
looking at how consistent the results are for different
items using the same construct within the measure.
There are a wide variety of internal consistency
measures that can be used. Internal consistency is
usually estimated by calculating Cronbach’s o (range
0-1). If a scale has an alpha of at least 0.7, the scale is
considered to be reliable for group level comparison
and a value of 0.9 or more for assessment at the
individual level (23).

o Test—retest reliability: In the estimation of test—retest
reliability, the same test is administered to the same
sample on two different occasions. This approach
assumes that there is no substantial change in the
construct being measured between the two occasions.
The amount of time existing between measures is
critical. It is well known that the same item is mea-
sured twice; the correlation between the two obser-
vations will depend in part by how much time elapses
between the two measurements.
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Responsiveness

The measure should be sensitive to clinical change over a
relative short period of time (24). Two types of respon-
siveness have been identified.

e Internal responsiveness is defined as the ability of a
measurement to change during a prespecified time
frame. It is often assessed by administering a measure
before and after a treatment with known efficacy.

e External responsiveness reflects the extent to which
changes in a measure relate to changes in other
measures of health status.

Quality of life questionnaires

Generally, there are two major types of QoL instruments
used in clinical trials: generic and specific. Generic
measures allow comparison across different disorders,
severities of disease, and interventions, whereas disease-
specific scales contain items most relevant to the condi-
tion under study and that most likely will change with
effective therapy (Table 1).

Generic questionnaires

Generic instruments are applicable to all health condi-
tions and they allow a comparison of the impact of
different diseases in QoL as well as healthy and diseased
subjects. Short form-36 health survey (SF-36), short
form-12 (SF-12), McGill pain questionnaire (MPQ),
EuroQol 5D (EQ-5D), the Glasgow benefit inventory
(GBI), and child health questionnaire (CHQ) are the
most used generic instruments in CRS.

Short form-36 health survey. The SF-36 has been exten-
sively used to provide information concerning the func-
tional well-being of individuals with chronic diseases. It is
one of the most widely used generic questionnaires (25).
In 1991, the International Quality of Life Assessment
(IQOLA) project was initiated to translate, adapt, and
validate SF-36 for use in some 15 countries, showing
good reproducibility and validity (26). The SF-36 ques-
tionnaire contains 36 items and measures health status in
eight domains, covering both physical and mental health.
The physical component summary includes four domains:
physical functioning (10 questions), role physical func-
tioning (four questions), bodily pain (two questions), and
general health (five questions). The mental component
summary includes four domains: vitality (four questions),
role emotional functioning (three questions), social
functioning (two questions), and mental health (five
questions). The sum of the score is calculated for each
domain and transformed to a percentage of the total
possible score. Scores range from 0 to 100, with a higher
score representing better functioning.
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Table 1. Generic and specific quality of life questionnaires

Number of Number of

Questionnaire items domains Time fill-in Type Original language Scoring

SF-36 (25) 36 8 10-20 min Self-report English 0-100

SF-12 (27) 12 8 5-10 min Self-report English 0-100

MPQ (28) 78 20 10-20 min Interviewer English 5-point scale
EQ-5D (30) 15 5 5-10 min Self-report Dutch, English, Finnish, 0-100

Norwegian, Swedish
GBI (31) 18 3 5-10 min Self-report English 5-point scale
CHQ-PF50 (32) 50 14 15-20 min Self-administered English 0-100
by parent
RSDI (35) 30 3 <5 min Self-report English 5-point scale
RSOM (35) 31 7 15-20 min Self-report English 6-point magnitude scale;
4-point importance scale

SNOT-20 (36) 20 - <5 min Self-report English 6-point scale
SNOT-16 (37) 16 - <5 min Self-report English 4-point scale

CSS (38) 6 2 <5 min Self-report English 5-point scale
RhinoQol (39) 17 3 5-10 min Self-report English 5-point scale
SN-5 (40) 5 - <5 min Self-report English 7-point scale

S0Q (41) 26 5 5-10 min Self-report English 5-point scale
RQLQ (42) 28 7 10-15 min Self-report/ English 5-point scale

interviewer-administered

CSS, chronic sinusitis survey; CHQ-PF50, child health questionnaire parent form 50; EQ-5D, EuroQol 5D; GBI, Glasgow benefit inventory; MPQ, McGill pain questionnaire; RQLQ,
rhinoconjunctivitis quality of life questionnaire; RhinoQoL, rhinosinusitis quality of life; RSDI, rhinosinusitis disability index; RSOM, rhinosinusitis outcome measure; SN-5,
sinonasal-5; SNOT-16, sinonasal outcome test 16; SNOT-20, sinonasal outcome test 20; SF-36, short form-36 health survey; SF-12, short form-12 health survey; SOQ, sinusitis

outcomes questionnaire.

Short form-12 health survey. The SF-12 is a shorter
version of the SF-36 health survey designed to reproduce
the physical and the mental component summary scores.
It includes 12 questions from the SF-36 health survey:
two questions concerning physical functioning, two
questions on role limitations because of physical health
problems, one question on bodily pain, one question on
general health perceptions, one question on vitality
(energy/fatigue), one question on social functioning, two
questions on role limitations because of emotional
problems, and two questions on general mental health.
The scoring of individual items is identical to the SF-36
health survey (27).

McGill pain questionnaire. McGill pain questionnaire
was designed to provide a quantitative profile of three
psychological dimensions of pain. It primarily consists of
three major classes of word descriptors: sensory, affective,
and evaluative, those are used by patients to specify
subjective pain experience. The MPQ contains an inten-
sity scale and other items to determine the properties of
patient’s pain experience that can be treated statistically
(28). The MPQ consists of 20 categories of words
describing qualities of pain and patients indicate which
words apply in their disease situation. At least six
different pain variables can be calculated from the
instrument. While relatively well studied in terms of
validity and reliability, the MPQ may present some
practical difficulties in clinical practice because it should
be administered by an interviewer. The short form of the
MPQI1 pain questionnaire (SF-MPQ) contains 11 ques-
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tions referring to the sensory dimension of the pain
experience and four questions related to the affective
dimension. Each descriptor is ranked in a 4-point
intensity scale (0 = none, 1 = mild, 2 = moderate,
and 3 = severe). The pain rating index of the standard
MPQ is also included as well as a visual analog scale
(VAS) (29).

EuroQol 5D. Itis a standardized instrument to be used as
a measure of health outcome. The EQ-5D provides a
simple descriptive profile and a single index value for
health status that can be used in the clinical and economic
evaluation of health care as well as in population-based
health surveys. It is applicable to a wide range of health
conditions and treatments. It is designed for self-comple-
tion by patients, being ideally suited for use in postal
surveys, in clinics, and face-to-face interviews. It is
cognitively simple and takes only a few minutes to be
completed. The EQ-5D descriptive system comprises five
dimensions of health: mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. Each dimension
comprises three levels: no problems, some/moderate
problems, and extreme problems. The EQ VAS records
the self-rated health status on a vertically graduated
(0-100) VAS (30).

Glasgow benefit inventory. It is defined as the general
perception of well-being, including psychological, social,
and physical well-being. The GBI is a validated ques-
tionnaire, which is sensitive to the change in health status
after a specific event such as a surgical procedure. The
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GBI has 18 questions; the response to each of them is
based on a 5-point Likert scale ranging from a large
deterioration in health status to a large improvement. To
help control for response bias, half of the questions have
the answers ranging from a large improvement to a large
deterioration, whereas the other half range the other way.
The GBI also has three subscales built into the format of
the questionnaire, which measures general benefit (12
questions), the amount of social support (three ques-
tions), and changes in overall physical health status (three
questions) of the patients (31).

Child health questionnaire. Various child health assess-
ment instruments have been developed. The main pitfall
frequently addressed in using this instrument is whether
the parent or the child is the most appropriate respon-
dent. Parents often serve as proxy reporters for targeted
children, because they may have a better understanding
of the health issues being investigated and a better
comprehension of the instrument. The CHQ offers a
50-item parent proxy reported form known as the CHQ-
parent form (CHQ-P50) and an 87-item child self-report
form known as CHQ-child form (CHQ-CF87). These
scales include physical functioning, role/social-physical,
general health, bodily pain, family activities, role/social-
emotional, role/social-behavioral, parental impact-time,
parental impact-emotional, self-esteem, mental health,
general behavior, family cohesion, and change in health.
These 14 concepts can be summarized into two summary
component scales representative of physical and psycho-
social health. The CHQ-CF87 is analogous to the CHQ-
PF50 in that it is self-administered or given by interview
depending on the age of the child. Its 12 components are
identical to those of the CHQ-PF50 with the exceptions
that there are no parental impact-time and parental
impact-emotional scales and there are no available
physical and psychosocial summary scales (32). Cunn-
ingham et al. demonstrated significant decrements in the
health-related QoL of children who undergo surgical
treatment for recurrent CRS compared both with nor-
mative populations and other pediatric chronic illness
groups. These results underscore the severity of this
chronic recurrent disease process (33).

Specific questionnaires

Rhinosinusitis disability index. Rhinosinusitis disability
index (RSDI) is a disease-specific health-related QoL
instrument developed by physical, functional, and emo-
tional impact of CRS. In this 30-item validated question-
naire, patients with CRS are asked to relate nasal and
sinus symptoms to specific limitations on daily function-
ing. The RSDI is a valid measuring instrument for
patients with sinus disease, and test—retest validity reveals
reliability over time. The 30 items of the RSDI have been
validated through Cronbach’s alpha coefficient and
Spearman’s correlation (34).
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Rhinosinusitis outcome measure. Rhinosinusitis outcome
measure (RSOM) contains 31 items classified into seven
domains and has been well validated and allowing the
measurement of symptom severity and their importance
to the patient (nasal, eye, ear, sleep, general, emotional,
and functional problems). The RSOM-31 requires
approximately 20 min to complete and has documented
response to clinical change. For each item, there are two
response scales: magnitude and importance. The magni-
tude scale has a 6-category response score, whereas the
importance scale has a 4-category response score. The
product of the magnitude and importance scores creates
the symptom-impact score, a unique patient-specific
score. The severity and importance scales, however, make
it somewhat difficult for the patient to fill the question-
naire (395).

Sinonasal outcome test 20. The sinonasal outcome test 20
(SNOT-20) is a modification of the 31-item RSOM,
containing 20 nose, sinus, and general items. It was
derived from the RSOM through the elimination of 11
items. The importance scale was revised to make scoring
easier. Two main scores are derived: (i) total score, which
is the mean score for all 20 items and (ii) importance
score, which is the mean score for the items identified as
important. To complete the instrument, patients indicate
how much they are affected in each area and identify the
five most important items (36). The SNOT-20 was
validated and demonstrated to be sensitive to change.
Items identified as important had higher scores, on
average, and showed greater change scores after treat-
ment than items not identified as important. However,
SNOT-20 does not contain questions on nasal obstruc-
tion and loss of smell and taste. These questions are
however included in the SNOT-22 questionnaire, which is
not validated.

Sinonasal outcome test 16. The sinonasal outcome test 16
(SNOT-16) asks patients to rate the severity of their
symptoms and the social/emotional consequences of their
rhinosinusitis. A higher SNOT-16 score indicates worse
QoL and functional status. The SNOT-16 is a validated
16-item instrument designed for longitudinal measure-
ment of CRS-specific symptoms. Items are scored on a
4-point scale, and the composite score is calculated as the
mean of the answered responses. A maximum value of 3
means the most severe symptoms, and a score of 0 means
no symptoms. Anderson et al. concluded that the SNOT-
16 is a reliable, valid, and responsive instrument for
measuring rhinosinusitis-specific health-related QoL (37).

Chronic sinusitis survey. Chronic sinusitis survey (CSS) is
a valid, disease-specific measure for evaluating the health
status and treatment effectiveness of adults with CRS.
The CSS has been used to identify QoL consequences of
CRS such as sinus-related symptoms and medical
resource utilization associated with CRS. The CSS is a
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6-item, duration-based monitor of CRS-specific out-
comes. The symptom-based section contains pain or
pressure, nasal congestion or difficulty to breathe through
the nose, and rhinorrhea or postnasal drip. The medica-
tion-based section contains: antibiotics, prescription
nasal sprays, and sinus medications in pill form. The
severity of symptoms is scored 0 (none) to 4 (severe), and
a total score is calculated from 0 (worst) to 100 (best)
(38).

Rhinosinusitis quality of life survey. Rhinosinusitis QoL
survey (RhinoQoL) is a specific instrument, which
measures symptom frequency, bothersomeness, and
impact scales. Atlas et al. developed and validated a
new sinusitis-specific QoL questionnaire with 17 items.
The three scales of the measurement were shown to be
reliable and valid compared with a previously validated
disease-specific instrument and a generic QoL measure
(39).

Sinonasal-5 quality of life survey. The sinonasal-5 QoL
survey (SN-5) comprises five domains: sinus infection,
nasal obstruction, allergy symptoms, emotional distress,
and activity limitations. Each domain consists of a
number of symptom clusters. A point scale is used that
ranges from 1 (none of the time) to 7 (all of the time) to
grade the relative severity of each symptom cluster to give
a mean domain score. A single QoL item is also included
in the survey. This item asks caregivers to grade their
child’s QoL with a VAS that ranged from 0 (worst
possible QoL) to 10 (best possible QoL). The survey has
adequate test—retest reliability, is internally consistent,
and correlates with related external constructs. Validation
of the SN-5 survey provides clinicians and researchers
with a simple and useful evaluative tool (40).

Sinusitis outcomes questionnaire. The sinusitis outcomes
questionnaire (SOQ) survey consists of five sections.
The first section assesses global symptoms and the next
three evaluate specific symptoms of the nose and
sinuses, eyes, and chest. Each of the 26 symptom
questions is scored on a Likert scale from 0 to 5,
indicating the severity of symptoms with a possible
total symptom score between 0 and 130. The higher the
score, the more symptomatic the patient. The fifth
section explores the economic burden of their disease
by assessing lost of work or school days; emergency
department visits; hospitalization; nose, ear, or sinus
surgery; antibiotics for sinusitis; bronchitis and otitis;
and daily medications, including nasal sprays, inhalers,
eye drops, and pills. The questionnaire was designed to
be completed in 5 min or less (41).

Rhinoconjunctivitis quality of life questionnaire. The rhi-
noconjunctivitis quality of life questionnaire (RQLQ) was
developed to measure QoL in rhinoconjunctivitis, both
atopic and nonatopic, as a result of their nose and eye
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symptoms. It has 28 questions in seven domains (activity
limitations, sleep problems, nonnose/eye symptoms,
practical problems, nose symptoms, eye symptoms, and
emotional function) (42). Although it is optimal to use
patient-specific activities, Juniper et al. have developed a
version of the RQLQ in which the three activities are
standardized for all patients with rhinoconjunctivitis. The
RQLQ(S) has been fully validated and shows strong
measurement properties.

Qol questionnaires in chronic rhinosinusitis

Generic and specific questionnaires were used to study the
impact of CRS on QoL.

Generic questionnaires

There are many generic QoL questionnaires available for
CRS studies. These measurements enable the comparison
of patients suffering from CRS with other patients
suffering from other diseases (Table 2).

Short form-36 health survey. Among generic instruments,
the SF-36 is by far the most widely used and well
validated and has been used for both pre- and postop-
erative studies in CRS. Compared with general popula-
tion, many studies have demonstrated that CRS has a
considerable impact on all SF-36 domains except for
physical functioning (43-47). Patients with CRS
(n = 158) and no prior surgery underwent cross-sectional
evaluation using the SF-36. Significant differences were
seen in several domains, including bodily pain, general
health, vitality, and social functioning, compared with the
eight subscales of general health assessment with similarly
derived data for the American general population (48).
Comparisons with other chronic diseases revealed
increase bodily pain and worse social functioning for
CRS patients than in patients with congestive heart
failure, angina, chronic obstructive pulmonary disease,
and back pain. These findings suggest that the national
health impact of CRS is far greater than is currently
appreciated.

The effect of surgical treatment was also studied
with generic questionnaires pre- and postoperatively.
Winstead and Barnett (44) showed a significant improve-
ment in patients with CRS (n = 125) at 6 and 12 months
following endoscopic sinus surgery (ESS) for all SF-36
domains and, at follow-up, QoL scores did not signif-
icantly differ from those of the American general popu-
lation. Gliklich and Metson found that patients with CRS
(n = 108) presented a significant improvement after sinus
surgery in six SF-36 domains reaching near-normative
levels (43). Comparing patients with CRS (n = 123) with
the norm-based scores, both women’s and men’s SF-36
scores reached normal levels in seven domains after
3 months endonasal sinus surgery (47).
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Table 2. Generic quality of life (QoL) questionnaires in chronic rhinosinusitis with and without nasal polyposis

Patients Time of QoL Level of
Study Disease number Treatment treatment questionnaire Impact on QoL evidence
Gliklich and Metson (38) CRS¥ 158 Not defined} Not applicable SF-36 Decreased levels Il
Gliklich and Metson (43) CRST 108 Surgery 12 months SF-36 Decrease preop, improve postop Ib
Winstead and Barnett (44) CRST 125 Surgery 6, 12 months SF-36 Decrease preop, improve postop Il
Radenne et al. (10) CRS + NP 49 Steroids vs surgery 6, 12 months SF-36 Decrease pretreatment, improve lla
posttreatment
Cunningham et al. (33) CRSt 21 Surgery Not applicable CHQ Decreased levels Il
van Agthoven et al. (55) CRST 56 Filgrastim 6 months EQ-5D, SF-36, Decrease pretreatment, improve Ib
MPQ after treatment
Salhab et al. (56) CRSt 121 Surgery 6 months GBI Decrease preop, improve postop Ib
Baumann and Blumenstock (47) CRST 123 Surgery 3 months SF-36, EQ-5D Decrease preop, improve postop Il
Alobid et al. (9) CRS + NP 109 Steroids vs surgery 6, 12 months SF-36 Decrease preop, improve postop Ib
Alobid et al. (8) CRS + NP 130 Not defined? Not applicable SF-36 Negative impact of asthma and atopy Il
Atlas et al. (53) CRST 50 Surgery 3 months SF-12 Decrease preop, improve post-op Ib
Videler et al. (54) CRSt 23 Surgery 12, 24 months SF-36, MPQ Decrease preop, improve postop Ib
Alobid et al. (49) CRS + NP 78 Oral and intranasal 3, 6, 12 months SF-36 Decrease pretreatment, improve Ib
steroids after treatment
Newton et al. (57) CRST 50 Surgery 6, 12, 24 months GBI Decrease preop, improvements in lb

total and general scores

CHQ, child health questionnaire; CRS, chronic rhinosinusitis; EQ-5D, EuroQol 5D; GBI, Glasgow benefit inventory; MPQ, McGill pain questionnaire; NP, nasal polyposis; QoL,

quality of life; SF-36, short form-36 health survey; SF-12, short form-12.
+Studies including patients with and without nasal polyposis.
1Studies containing both treated and nontreated patients.

Until recently, there was a lack of evaluable data on
NP and QoL, with no adequate randomized trails.
Only a few studies have provided some information
about the effect of treatment of nasal polyps. Radenne
et al. (10) investigated the impact of nasal polyps on
QoL in patients (n = 49), in which the SF-36 ques-
tionnaire showed a high internal validity and reliability
and that NP impaired QoL to a greater degree than
perennial allergic rhinitis. More recently, Alobid et al.
(49) demonstrated that QoL was impaired in patients
with NP (n = 109) compared with the general popu-
lation. Impairment was observed in all SF-36 domains
except for physical functioning, which the impact on
mental health was higher than on physical health. No
correlation was found between QoL and age, gender,
nasal symptoms, CT scan, and polyp size (49). Patients
with nasal polyps had lower scores in all SF-36
domains except for physical functioning and general
health than those reported for patients with chronic
obstructive pulmonary disease (50), coronary artery
disease (51), and asthma (52). In patients with NP
(n = 130), asthma and atopy had an additional nega-
tive impact on QoL scores in role physical, bodily pain,
vitality, and mental health, whereas aspirin sensitivity
had no additional impact on QoL (8). Alobid et al.
demonstrated a significant improvement in patients
with NP (n = 109) on all SF-36 domains after both
medical (oral steroids during 2 weeks and intranasal
steroids during 12 months) and surgical (ESS followed
by intranasal steroids during 12 months) treatment
reaching the QoL level of the general population (9).
One of the limitations of these studies using oral
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steroids is the absence of specific instruments. It is
difficult to know if the improvement of QoL is due to
improvement of general state or nasosinusal symptom.

Short form-12 health survey. Using SF-12, Atlas et al.
(53) studied the impact of CRS on QoL in comparison
with RhinoQoL questionnaire in patients with CRS
(n = 50). In this study, the SF-12 physical component
score strongly correlated with the symptom impact score,
whereas the SF-12 mental component score showed a low
correlation with the disease-specific measures but corre-
lating with symptoms (54).

McGill pain questionnaire. In patients who underwent
Denker’s procedure for refractory CRS (n = 23), QoL
and pain were evaluated before surgery and after
12 months and 2 years of surgery with MPQ. A signif-
icant improvement in pain and most of the subscores
after surgery was observed (595).

EuroQol 5D. Van Agthoven et al. investigated the influ-
ence of filgrastim administration on the QoL of refractory
CRS patients (n = 56) who did not respond to regular
treatments (55). The QoL was assessed with EuroQol,
SF-36, and MPQ after 24 weeks. The QoL scores were
reduced to the normative levels of general population and
to the scores of patients with CRS undergoing sinus
surgery. Although none of the differences were statisti-
cally significant, QoL scores of the filgrastim group
suggested a better QoL than the placebo group. In
addition, Baumann and Blumenstock demonstrated that,
compared with male patients, female patients with CRS
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(n = 123) scored significantly worse in all SF-36 and in
one domain of EQ-5D (47).

Glasgow benefit inventory. The GBI scores were mainly
positive after functional ESS, indicating a benefit from
the surgery. On comparing CRS patients with and
without NP (n = 121), the difference in the total GBI
and general subscale scores indicated a greater benefit for
patients with nasal polyps (56). Newton et al. studied
consecutive CRS patients with and without NP (n = 50).
The patients were divided into three groups according to
the time period elapsed since surgery (i.e., 6 months,
12 months, or up to 2 years). The GBI scores indicated a
benefit from the procedure. Overall, surgery led to
statistically significant improvements in both total and
general GBI scores (57).

Child health questionnaire. Using CHQ, Cunningham
et al. (33) demonstrated significant decrements in the
general health of 21 children with recurrent CRS
compared with a normative sample for both child-
and parent-reported data, particularly in the physical
domains. Children with CRS were perceived by their
parents to have significantly more bodily pain and to

Table 3. Specific quality of life (QoL) questionnaires in chronic rhinosinusitis with

be more limited in their physical activities than children
with asthma, juvenile rheumatoid arthritis, and other
chronic disorders. Parent—child perceptions varied with
parents reporting more pain and general behavioral
effects relative to their children’s reports in these areas
(33).

Specific questionnaires

Several specific questionnaires for patients with CRS have
been developed. In these questionnaires, specific symp-
toms for rhinosinusitis such as nasal blockage, loss of
smell, rhinorrhea, headache, facial pain, and sneezing are
included. They are usually more sensitive than general
health status instruments. However, no validated disease-
specific instruments were available to assess patient-
oriented QoL in patients with NP. In addition, there were
insufficient data to assess the effect of gender, duration of
therapy, or comorbidity with asthma or aspirin sensitivity
on QoL (Table 3).

Rhinosinusitis disability index. The RSDI has been used

to evaluate patients with a variety of nasal disorders,
sinus disorders, or both and to compare the impact of

and without nasal polyposis

Patients Time of QoL Level of

Study Disease  number Treatment treatment questionnaire Impact on QoL evidence

Gliklich and Metson (38) CRS+ 104 Surgery 6 months CSS Decrease preop, improve post-op b

Anderson et al. (37) CRSt 47 Local steroids vs surgery 6, 12 weeks SNOT-16, SF-36 Decrease at baseline, improvement b

after medical and surgical treatment

Senior et al. (58) CRSt 292 Not defined} Not applicable RSDI Greatest level of disability 1l

Birch et al. (60) CRSt 53 Not definedi Not applicable RSDI Decreased levels 1l

Piccirillo et al. (36) CRSt 102 Local steroids 6, 12 months SNOT-20 Decrease at baseline, improvement lIb
after treatment

Kay and Rosenfeld (40) CRS 85 Not defined} Not applicable SN-5 Decreased levels b

Ragab et al. (65) CRSt 90 Local steroids vs surgery 6, 12 months SNOT-20, SF-36 Decrease at baseline, improvement after Ib

medical and surgical treatment
Nathan et al. (41) CRS 114 Immunotherapy + antibiotics 12 months S0Q Decrease at baseline, improvement after b
treatment
Briggs et al. (67) CRS+ 82 Surgery Average of 52 months SNOT-16 Decrease at baseline; smoking is b
associated with worse outcomes

Atlas et al. (53) CRS 50 Surgery 3 months RhinoQolL Decrease preop, improve post-op b

Javer and Genoway (61) CRSt 95 Surgery 6, 12, 36 months RSOM-31 Decrease preop, improve post-op Ib

Ebbens et al. (62) CRSt 116 Amphotericin nasal lavage 13 weeks RSOM-31, SF-36  Decrease at baseline, no improvement b (-)
after treatment

Hissaria et al. (63) CRS + NP 40 Oral steroids 2 weeks RSOM-31 Decrease at baseline, improvement after Ib

treatment
Friedman et al. (69) CRS 42 Nasal irrigation 1, 4 weeks RALQ Decrease at baseline, improve only Dead Ib
Sea salt solution group

Wallwork et al. (64) CRSt 64 Roxithromycin 3 months SNOT-20 Decrease at baseline, improvement Ib
after treatment

Robinson et al. (59) CRS+ 123 Surgery 18 months RSDI, CSS Decrease preop, improve postop 1l

Rudnick and Mitchell (68)  CRS 22 Surgery 6, 24 months SN-5 Decrease preop, improve postop Ib

CRS, chronic rhinosinusitis; NP, nasal polyposis; Qol, quality of life; RhinoQoL, rhinosinusitis quality of life survey; RQLQ, rhinoconjunctivitis quality of life questionnaire; RSDI,
rhinosinusitis disability index; RSOM-31, rhinosinusitis outcome measure 31; SNOT-186, sinonasal outcome test 16; SNOT-20, sinonasal outcome test 20; SN-5, sinonasal 5

survey; SOQ, sinusitis outcomes questionnaire.
+Studies including patients with and without nasal polypasis.
1Studies containing both treated and nontreated patients, (-) study with negative
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these disorders on the physical, functional, and emotional
QoL domains. Senior et al. have found that individuals
with rhinologic disease in general have lower physical
scores, followed by functional scores and emotional
scores. Patients with CRS and allergic rhinitis
(n = 292) had the greatest level of disability, whereas
those with aspirin triad were the least affected (58). Using
RSDI, similar proportions of ASA-tolerant (» = 19) and
ASA-intolerant patients (n = 104) with CRS showed
improvement on QoL measures after ESS (18 months)
(59). Birch et al. (60) studied patients with CRS (n = 53)
and demonstrated no correlation between the endoscopic
score and either the patient’s self-rated symptom score or
RSDI score. However, there was a significant correlation
between the self-rated symptom score and total QoL
score (60).

Rhinosinusitis outcome measure. Javer and Genoway
studied patients with CRS (r = 95) and demonstrated
that QoL restrictions in patients with CRS were
greatest for the RSOM-31 in the areas of nasal
symptoms and sleep deprivation, which were signifi-
cantly improved by ESS (61). Ebbens et al. studied the
effect of intranasal treatment with amphotericin B
compared with placebo in patients with CRS with
and without NP (n = 116). The authors demonstrated
that QoL measured by RSOM-31 were similar in both
treatment groups at the time of randomization, and no
significant differences were observed after 12 weeks of
treatment (62). Hissaria et al. (63) studied the effect of
a short course of oral prednisolone in ameliorating
symptoms and improving QoL of patients with sino-
nasal polyposis (n = 20) compared with placebo. The
RSOM-31 improved in both groups, but the prednis-
olone-treated group had a significantly greater improve-
ment than the placebo group. However, the subset of
nasal-specific RSOM scores (six parameters) showed a
significant improvement only in the prednisolone group
(63).

Sinonasal outcome test 20. The SNOT-20 is a valid
outcome measure for patients with rhinosinusitis,
describes the health burden, and is sensitive to clinical
change (36). Wallwork et al. found a significant
improvement in SNOT-20 score after 3 months of
macrolide treatment (150 mg roxithromycin daily) in
patients with CRS (n = 64) (64). In a randomized
study, Ragab et al. (65) compared the medical (eryth-
romycin 500 mg twice daily for 2 weeks, followed by
250 mg twice daily for 10 weeks) and surgical treatment
of CRS using subjective and objective parameters
including QoL. The authors administrated SNOT-20
to patients with CRS (n = 90) before starting the
treatment, after 6 months, and, finally, after 12 months.
They concluded that both the medical and surgical
treatment significantly improved QoL (65). Using
SNOT-22, nasal polypectomy with additional surgery
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seems to have no benefit over simple polypectomy in
terms of health-related QoL improvement for patients
with NP (66).

Sinonasal outcome test 16. Patients with CRS (n = 47)
demonstrated excellent discriminant validity, and mean
total SNOT-16 scores being significantly correlated with
patient-reported overall health and bother at 6 and
12 weeks (37). Briggs et al. (67) studied patients with
CRS (n = 82) and investigated whether smoking patients
have poorer outcomes after ESS based on a reliable
validated rhinosinusitis-specific QoL outcome test. They
concluded that smoking is statistically associated with
worse outcomes after ESS based on average SNOT-16
scores (67).

Chronic sinusitis survey. Gliklich and Metson investi-
gated the symptom-based surveys in a prospective
manner in patients with CRS (n = 104) before sinus
surgery. They demonstrated that CSS is an efficient and
reliable method to measure health status and health-
related QoL outcomes in patients with CRS (38).

Rhinosinusitis quality of life survey. It can be used for
acute and chronic sinusitis. Atlas et al. (39) investigated
the validity and responsiveness of the RhinoQoL ques-
tionnaire. Patients with acute sinusitis (#z = 47) and
patients with CRS (n = 50) were compared with patients
with allergic rhinitis (n = 18) and patients without nasal
symptoms (n = 60). Patients with CRS undergoing ESS
were assessed for symptoms and QoL, at baseline and
3 months postsurgery. Internal consistency was high for
the symptom impact scale. The symptom frequency and,
in particular, bothersomeness scales had lower internal
consistency. The RhinoQoL demonstrated excellent
responsiveness to change over time associated with
surgery (39).

SN-5 quality of life survey. Kay and Rosenfeld try to
validate the SN-5 survey as a measure of longitudinal
change in health-related QoL for children aged
2-12 years with CRS symptoms (n = 85) (40). Children
caregivers completed the SN-5 survey at entry and at
least 4 weeks later. The survey included five symptom-
cluster items covering the domains of sinus infection,
nasal obstruction, allergy symptoms, emotional distress,
and activity limitations. The authors concluded that the
SN-5 was a valid, reliable, and responsive measure of
QoL for children with persistent sinonasal symptoms,
suitable for use in outcomes studies and routine clinical
care (40). To study changes in QoL in children with
CRS after surgical therapy, Rudnick and Mitchell
demonstrated that CRS severely impacts QoL in
children (n = 22) as documented by caregivers using
the SN-5 questionnaire. After 24 months, either ade-
noidectomy or ESS, caregivers report a dramatic
improvement in children’s QoL (68).
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Sinusitis outcomes questionnaire. The SOQ is a high-
quality, user-friendly outcome instrument that can be
inexpensively used. The SOQ data collected by Nathan
et al. (41) support immunotherapy as an effective method
for treating allergic rhinitis patients with CRS (n = 114)
documented by history and imaging. Immunotherapy was
associated not only with a reduction in symptoms, but
also with a decrease in the use of more expensive
healthcare resources, including antibiotics and sinus
surgical procedures. Immunotherapy also improved
QoL and overall health as evidenced by a decrease in
absenteeism from work or school (41).

Rhinoconjunctivitis quality of life questionnaire. Friedman
et al. (69) presented a short-term study providing evi-
dence on the superiority of hypertonic Dead Sea salt
solution over saline nasal irrigation for treatment of CRS
patients with and without allergic rhinitis (n = 42).
Patients were reassessed weekly and at 1 month. Both
groups of treatment had similar symptoms and RQLQ
scores at baseline and showed a significant improvement
after treatment. The CRS patients treated with Dead Sea
salt solution showed a better relief of symptoms com-
pared with the CRS patients treated with saline nasal
irrigation, and only the former group showed improved
RQLQ scores (69).

Bronchiectasis and quality of life

Bronchiectasis consists of a permanent and irreversible
destruction and dilatation of bronchi and bronchioles
because of retained secretions and recurrent infections
that cause inflammation, obstruction, and damage of
the lower airway. Guilemany et al. (70) investigated the
impact of bronchiectasis on QoL in patients with and
without NP using SF-36 questionnaire. The three most
disabling symptoms were anterior rhinorrhea, posterior
rhinorrhea, and nasal obstruction. Patients with bron-
chiectasis and mild—moderate nasal polyps showed no
further negative impact on QoL. Patients with bron-
chiectasis and nasal polyps had a higher nasal obstruc-
tion and loss of sense of smell that provoked no
significant differences on QoL compared with patients
without NP (70). This study provides additional
evidence that the degree of abnormality of nasal
symptoms is not associated with impairment of QoL
measured by SF-36.

Cystic fibrosis and quality of life

Cystic fibrosis is the most common fatal, autosomal
recessive disorder in Caucasian populations. The inci-
dence is 1 in 3400 live births in the USA, and it is
estimated that approximately 10 million individuals
worldwide are carriers of the recessive gene (71). Cystic
fibrosis is a complex, progressive disease that affects the
exocrine glands of major organs, including those of the
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respiratory, digestive, pancreas, liver, kidney, and repro-
ductive systems. Treatment of the disease involves a
multicomponent regimen, including airway clearance
techniques, aerosol medications, inhalers, pancreatic
enzymes, increased calorie intake, and antibiotics. There
are many CF questionnaires (CFQ) to measure QoL for
adolescents and adults with CF (72, 73).

Cystic fibrosis questionnaire-child version. Cystic fibrosis-
specific QoL was measured using the CFQ-child version
(CFQ-C). This measure is administered directly to
children aged 6-13 years and consists of 36 items. These
items assess the following seven QoL generic and disease-
specific domains: physical functioning (eight items),
energy and well-being (six items), emotional state (five
items), social limitations (four items), body image (three
items), eating disturbances (three items), and treatment
constraints (two items). Two additional symptom scales,
respiratory (four items) and digestive (one item), are also
included. Two practice questions are used with colored
rating cards to train the child on both types of response
choices. The cards are used as reminders during admin-
istration of the questionnaire.

Cystic  fibrosis  questionnaire-parent version. Parents’
report of their child’s disease-specific QoL was measured
using the CFQ-parent version (CFQ-P), a self-report
measure consisting of 44 items. These items assess the
following seven QoL domains: physical functioning (nine
items), energy and well-being (six items), emotional state
(four items), performance at school (four items), body
image (three items), eating disturbances (two items), and
treatment constraints (two items). Three symptoms
scales, respiratory (seven items), digestive (two items),
and weight (one item), and an overall health perception
scale (four items) are also included. This measure takes
approximately 15-20 min to be completed.

Cystic fibrosis questionnaire-14 +. An adolescent/adult
form of the CFQ was developed to measure perceptions
of QoL for teens and young adults with CF. This self-
report measure consists of 48 items. In this version,
however, nine QoL dimensions are assessed: physical
functioning (eight items), energy and well-being (four
items), emotional state (five items), social limitations
(four items), role limitations (three items), body image
(three items), eating disturbances (two items), treatment
constraints (two items), and embarrassment (three
items). Three symptom scales, respiratory (seven items),
digestive (two items), and weight (one item), and an
overall health perception scale (four items) are also
included. The CFQ-14+ takes 15-20 min to be com-
pleted. The CF severity has an impact on QoL in
adolescents and adults with CF. Some differences
emerged between males and females, with females
generally reporting poorer QoL. Evidence indicated
that males and females perceived their health status
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differently,

with females having a more accurate

perception of objective clinical health status (74).

Friedman and Stewart (75) studied the influence of

status of the sinuses on the status of the lungs in patients
with CF using SNOT-16 scores compared with FEVI.
The severity of sinus disease correlated with the severity
of lung disease in patients with CF under the age of 12.

Conclusions

1.

Quality of life has been defined as ‘the functional
effects of an illness and its consequent therapy upon a
patient as perceived by the patient’.

Specific QoL questionnaires are usually focused on
one particular area such as a discase state, a selected

Chronic rhinosinusitis and quality of life

Generic QoL questionnaires are also available to as-
sess the burden of illness in different conditions and
enable the comparison of patients suffering from
CRS with other patient groups.

Chronic rhinosinusitis has considerable impact on a
patient’s QoL, but comorbidities such as asthma and
atopy have an accumulative negative effect.

Both medical and surgical treatment led to a similar
improvement on QoL of CRS and nasal polyp pa-
tients.

The authors conclude that these instruments are of
interest to clinicians in a research context and during
consultation (clinical practice, general population
health surveys, clinical trials, observational studies,
pharmacoeconomic studies, etc.).

population, or a certain function or problem.
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