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Quality of life measures in patients on rhinosinusitis trials

Clin. Invest. (2013) 3(3), 251-263

Although rhinosinusitis is not a life-threatening condition, it impairs daily
functioning and quality of life (QoL). The evaluation of rhinosinusitis
patients must include a complete sinonasal history and nasal exploration,
and in addition may include CT scan and the quantification of QoL. The
burden of rhinosinusitis can be assessed and compared with controls
using the available generic questionnaires. Specific questionnaires offer
more sensitivity than generics in terms of details on distinct diseases
such as rhinosinusitis when studying a selected population. This article is
intended to provide a review of the available measurement instruments
on QoL that have been used in clinical trials related to rhinosinusitis,
both acute and chronic. The indexed English literature up to 2012 from
PUBMED and EMBASE was reviewd. The studies suggest that the available
instruments to quantify the impact of acute and chronic rhinosinusitis
demonstrate impairment on QoL and the available treatments lead to a
similar improvement.

In the last few decades, quality of life (QoL) has represented the development of
patient-oriented assessment of health status, and it is being increasingly perceived
by researchers and physicians as a significant outcome measure. Physical, social,
emotional, psychological, sexual, cognitional, and economical aspects of life can
be integrated in a general term of well-being, and it is commonly known as health-
related QoL (HRQoL) [1.2], which entails two widely-accepted aspects: subjectivity
and multidimensionality. All QoL dimensions are interrelated to such an extent that
any disturbance influences the others as well as overall QoL [3].

HRQoL is measured from the patient’s viewpoint rather than from that of
outsider observers [4]. This enables the patient to indicate, emphasize and pri-
oritize problems of potential relevance [s]. Patient Reported Outcome Measures
(PROMs) are self-rated measures that are reported directly by the patient, reflect-
ing multidimensionality in the process [6]. The suggestion is that the impact of
a specific disease or its assessment can be achieved by comparing many patients’
self-reported measures on health status. Questionnaires, visual scales, and grad-
ing systems are just some of the instruments used in quantitatively measuring
HRQoL. Generally, questionnaires let the patient rate the impact of the disease
alongside a number of other areas of healthcare interest. Every question is scored
according to severity or repercussion of the disease, and individual domain scores
are combined to produce an overall score. Although PROMs are self-reported
by definition, children, the elderly, and the cognitively impaired patients can be
assessed by proxy [7-11].

Some PROMs have been developed for particular conditions or treatments
(disease-specific), while others are designed for use in patient groups and healthy
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individuals to measure the perception of their general
health status (generic measures). In addition, generic
instruments are also applicable to people with any
medical illness or condition used to compare differ-
ent illnesses, degrees of disease severity, or types of
intervention [12].

Rhinosinusitis is a highly prevalent and poorly under-
stood disease that can significantly affect HRQoL [13-
17). The current European Position Paper on Rhinosi-
nusitis and Nasal Polyps, known as the EPOS guide-
lines, define rhinosinusitis as an inflammation of the
nose and the paranasal sinuses characterized by two or
more symptoms from the following: nasal blockage/
obstruction/congestion, nasal discharge, postnasal drip,
reduction or loss of smell, facial pain/pressure, endo-
scopic signs or a CT scan showing mucosal changes
within the sinonasal cavities [¢].

The cutoff duration time for defining acute or chronic
rhinosinusitis (CRS) is 12 weeks, noting the following
distinctions: acute rhinosinusitis (ARS) may be associ-
ated with upper and lower airway complications; CRS,
with or without nasal polyposis (NP; CRSWNP and
CRSsNP respectively) is often linked to asthma, cystic
fibrosis, primary ciliary dyskinesia, or aspirin sensitivity
(18]. The fact that the QoL scores do not always cor-
relate with severity of nasal symptoms is key here [19].
Although CRS has been frequently cited in previous
reviews, it is important to mention that, to date, details
on ARS have not been included as part of reviews on
QoL in connection with rhinosinusitis.

This article is therefore intended to provide a review
of the validated measurement instruments available on
QoL used in clinical trials in relation to rhinosinusitis,
both acute and chronic. To this end, we reviewed the
indexed English literature up to 2012 to identify studies
of interest using the terms: QoL, rhinosinusitis, sino-
nasal and NP, from EMBASE and PUBMED. All the
authors constituted the reviewer panel and agreed on
the final documents.

Psychometric characteristics of a QoL
questionnaire

All psychometric assessment tools of QoL should
meet certain quality criteria — validity, reliability and
responsiveness — that determine whether these tools are
effective or not.

= Validity

Validity is defined as the degree to which evidence and
theory support the interpretations of test scores. Thus,
the validity of a measurement tool is considered to be
the degree to which the tool measures what it claims to
measure [20.21]. At least two types of validity have to be
considered: convergent validity and discriminant validity.
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Convergent validity

This refers to the degree to which two measures of
constructs that are theoretically related are empirically
related.

Discriminant validity

Discriminant validity evaluates whether concepts or
measurements that are theoretically unrelated are, in
fact, unrelated [22).

m Reliability
Questionnaire reliability can take two forms: test—retest
reliability and internal consistency reliability.

Test-retest

This approach sustains that there would not be substan-
tial variations in measurements taken on two separate
occasions. This is achieved by applying the same test
following the same procedures on two different occa-
sions. The time lapse between measurements is critical
as this will determine the degree of correlation between
constructs, depending on the period elapsed between
the measurement occasions.

Internal consistency

Reliability is evaluated on one occasion with a single
measurement instrument applied to a group of people.
Internal consistency measures whether several items
that propose to measure the same general construct pro-
duce similar scores. This is estimated by calculating
Cronbach’s o coefficient in a range of 0-1 [23]. When
the scale has an o 20.7 it is considered to be reliable
for group level comparison; likewise, it is considered
reliable for evaluation at the individual level when a
value of 20.9 is observed [24]. Cronbach’s o will gener-
ally increase as the intercorrelations among test items
increase. This is referred to as an estimate of internal
consistency of reliability for test scores. Cronbach’s o
is most appropriately used when the items measure
different substantive areas within a single construct.
When the set of items measures more than one con-
struction, the hierarchical omega coefficient is deemed
more appropriate [25).

m Responsiveness

One definition of responsiveness refers to the capabil-
ity of an instrument to accurately detect meaningful
changes when they have occurred within a given time
(26]. Like other measurement characteristics, respon-
siveness is not a constant characteristic of a measure;
it can only be examined when a measure is used for
a particular purpose with a particular group of sub-
jects. Internal and external responsiveness have been
recognized.
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Internal responsiveness

In a predefined timeframe, internal responsiveness
reflects the ability of a measure to adapt. This type
of responsiveness is often examined by measurement
before and after a treatment of known efficacy.

External responsiveness

External responsiveness indicates the proportion to
which modifications in a measure relate to adaptation
in other measures of health status.

= Assessment of instruments

There is an excellent scoring system described by van
Oene et al. that comprehensively captures aspects of
instrument validity, including construction of the ques-
tionnaire, description of the items and domains, feasi-
bility and respondent burden, size of validation study
and reliability in terms of internal consistency, test—retest
reliability, content, convergent and discriminant validity,
responsiveness, and calculation of the minimally impor-
tant difference [27]. An instrument’s implementation time
will determine whether it is practicable or not. Further-
more, when an instrument is translated into different
languages it should be done in both forward and back-
ward directions to ensure the original meaning of items
is retained, with this then being revalidated to ensure the
retention of the same psychometric properties [6].

Qol questionnaires

A variety of validated, reliable and revealing HRQoL
questionnaires have been developed to suit the needs
of various illnesses. The questionnaires can be general-
ized into three categories: generic health-status instru-
ments, generic illness instruments, and disease-specific
instruments [28,29].

m Generic questionnaires

Individuals with or without medical illness can com-
plete generic health-status questionnaires. They are
applicable to all populations. Such instruments enable
comparisons of QoL impact in different diseases in
healthy subjects alongside diseased subjects. They may
also determine the relative cost utility of different inter-
ventions, and thereby inform commissioning decisions
(6]. EuroQol 5D, McGill Pain Questionnaire (MPQ),
Short Form-36 Health Survey (SF-46) and Short Form-
12 Health Survey (SF-12) are some of the most often
employed generic questionnaires in CRS (Table 1). All
these questionnaires have been translated into several
languages.

EuroQol 5D

This questionnaire is intellectually unchallenging and
takes just a few minutes to complete. Being generic, it
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is suitable for a wide range of health statuses and treat-
ments. It is designed to be completed by respondents
themselves and for use in face-to-face interviews and
daily clinical practice, in addition to postal surveys.
The EuroQol 5D describes some facets of health in
terms of self-care, usual activities, mobility, anxiety/
depression, and pain/discomfort. Each of these facets
comprises three possible levels of intensity: extreme
problems, some/moderate problems, or no problems.
A visual analogue score record is used, which sees par-
ticipants rate health status on a vertical graduated scale
(0-100 mm) [30].

MPQ

The MPQ was created to measure clinical pain in such
a way that it can then be statistically analyzed [31]. It
aims to capture descriptions of affective, sensory, and
evaluative spheres used by subjects in detailing their
subjective pain experience. The MPQ contains 20
word categories describing qualities of pain, which
subjects use to express which option applies best to
their circumstances. It also contains a severity scale
to clarify the qualities of pain situation. MPQs must
be delivered by interviewers. In turn, this entails some
practical difficulties. As such, a shorter form of the
MPQ (SE-MPQ) contains 11 questions instead of 20.
With both the MPQ and the SE-MPQ each descrip-
tor is positioned on a four-point intensity scale, where
zero indicates no pain at all, and a score of 3 indicates
severe pain.

SF-36

Since 1991, SF-36 has been one of the most widely
used generic questionnaires and has been included in
more than 5000 publications (32]. It has also proven
to be robust upon translation and adjustment to more
than 120 languages [33.34]. This survey of 36 self-
administered questions comprises eight areas related
to mental and physical health components. The mental
component summarizes four sub-areas: role emotional
functioning, social functioning, vitality, and mental
health. Likewise, the physical component comprises
role physical functioning, physical functioning, bodily
pain and general health. Scale scores range from 0 to
100 for each area and these are then collated into an
overall percentage. High scores indicate better QoL
than lower scores. Normative values for the general
population are listed at the SF-36 website [101].

SF-12

SF-12 takes 12 questions from the original SF-36 health
survey and emulates the mental and the physical health
elements scores this produces. The scoring of individual
items is identical to the SF-36 [35].

Clin. Invest. (2013) 3(3)
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Table 1. Specific and generic quality of life questionnaires.

Questionnaire Specific  Type Original Number of Number of Score Fill-in time Ref.
or generic language domains  items range (mins)

RSOM Specific Self-report English 7 31 0-155 15-20 [40]
SNOT-22 Specific Self-report English - 22 0-110 <5 (41]
SNOT-20 Specific Self-report English - 20 0-100 <5 (42]
SNOT-16 Specific Self-report English - 16 0-48 <5 (43]
RhinoQoL Specific Self-report English 3 17 0-100 5-10 (45]
SN-5 Specific Self-report English - 5 5-35 <5 (46]
SOQ Specific  Self-report English 26 0-130 5-10 [47]
RQLQ Specific Self-report/ Inter-  English 7 28 0-168 10-15 (48]

viewer-adminis-

tered
CSS Specific Self-report English 2 6 0-100 <5 [39]
EQ-5D Generic  Self-report Dutch, Swedish, 5 15 0-100 5-10 [30]

English, Finnish,
Norwegian

MPQ Generic  Interviewer English 20 78 0-78 10-20 [31]
SF-36 Generic Self-report English 36 0-100 10-20 [32]
SF-12 Generic Self-report English 12 0-100 5-10 (3]
GBI Generic  Self-report English 18 -100-100  5-10 (36]
CHQ-PF50 Generic  Self-administered  English 14 50 0-100 15-20 (38]

by parent
CHQ-PF50: Child health questionnaire parent form 50; CSS: Chronic sinusitis survey; EQ-5D: EuroQolL 5D; GBI Glasgow Benefit Inventory; MPQ: McGill Pain Question-
naire; RhinoQol: Rhinosinusitis quality of life questionnaire; RQLQ: Rhinoconjunctivitis quality of life questionnaire; RSOM: Rhinosinusitis outcome measure; SF-12/-36:
Short form-12/-36 health survey; SN-5: Sinonasal-5; SNOT-16/-20/-22: Sinonasal outcome test-16/-20/-22; SOQ: Sinusitis outcomes questionnaire.

Glasgow Benefit Inventory

The Glasgow Benefit Inventory contains 18 validated
questions categorized according to three subscales. In
total, 12 questions measure general benefit, three ques-
tions measure the amount of social support the subject
has access to, and three questions measure changes in
the overall physical health status of subjects [36,37]. The
answers to each question are based on a five-point Lik-
ert scale, which spans extensive improvement in health
status to significant decline.

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.

Child health questionnaire

The child health questionnaire (CHQ) provides a par-
ent proxy-reported form comprised of 50 items (CHQ-
PF50), together with a second form that can be filled by
the child, depending on his/her age. The latter consists
of 87 items (CHQ-CF87). The CHQ contains two
summary element scales that represent physical and
psychosocial aspects of health. The CHQ-CF87 or
CHQ-PF50 can be also administered by interview [38].

m Generic illness questionnaires

Some questionnaire types have been designed for popula-
tions with medical illnesses that can be used to compare
differences between conditions as well as the severity
of the disease, or indeed types of interventions. Being
generic, these survey instruments evaluate the individual’s
perception of the functional impact of the illness or dis-
ability. The Sickness Impact Profile 28] and the Functional
Assessment of Chronic Illness Therapy [29] are examples of
such generic illness questionnaires. Although often used
in cancer trials, to our knowledge no studies in relation
to rhinosinusitis are available. In the future these types of
questionnaire may well feature prominently in the assess-
ment of chronic diseases such as CRSWNP and CRSsNP.

m Specific questionnaires
Since generic questionnaires often lack sensitivity in
detecting small but important QoL changes in specific
diseases, specific QoL questionnaires can be much more
useful. Specific questionnaires are focused on a selected
population in one particular area such as a disease status
or a certain function or problem.

Several rhinosinusitis-specific instruments are
available, and these differ in terms of their aims, the
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number of items included, setting, and ease of use.
There is a direct relationship between the number of
items and the task—completion burden on participants,
and this has to be considered when selecting an instru-
ment for use [6]. In addition, the choice of instrument
will depend upon the aim of outcome measurement.
At present, rhinosinusitis Disability Index, Chronic
Sinusitis Survey Score and Sinonasal Outcome Test-20,
-16 and -22 are some of the most widely used specific
questionnaires for evaluating QoL in patients with
rhinosinusitis.

Rhinosinusitis disability index

This is a specific, validated, and reliable questionnaire
indicated for patients with rhinosinusitis. It contains 30
items relative to sinus and nasal manifestations that can
lead to specific restrictions on daily role. The rhinosinus-
itis disability index (RSDI) comprises three domains:
physical (11 items), functional (nine items) and emo-
tional (ten items). Each item is rated on a five-point
Likert scale ranging from never (scored as 0) to always
(scored as 4). The total score possible ranges from 0 to
120, with higher scores reflecting poorer HRQoL [s].

Chronic Sinusitis Survey

Specifically designed for CRS, this instrument measures
the health status and the effectiveness of treatment in
adults. The Chronic Sinusitis Survey (CSS) is frequently
used in many trials [1]. It is a duration-based question-
naire that generates a total sinusitis symptom score, and
two subscale scores: symptom and medication. At symp-
tom subscale, the patient must respond to questions in
relation to maxillary headache, frontal headache, mucus
production, stuffy nose, ability to smell, and feelings
of being unwell. The first four items apply to scores on
a Likert scale, with the response alternatives ranging
from none (0) to very much (4). The fifth item has the
response alternatives ranging from none (4) to normal
(0). The last item has the response alternatives ranging
from very ill (3) to healthy (0). The medication subscale
score is reflective of medical treatment options (antibiot-
ics, nasal spray, and antihistamines) for CRS. Survey
total and subscale scores are transformed on a scale that
ranges from 0 to 100, where the maximum value means

the possible HRQoL [39].

Rhinosinusitis outcome measure

Rhinosinusitis outcome measure (RSOM) is a well-
validated questionnaire of 31 items divided into seven
domains. It measures severity and significance to the
patient relative to nasal, ear, eye, sleep, emotional,
functional, and general manifestations and symptoms.
General reports suggest patients do not find it easy to
respond to these severity and importance scales [40].

future science group

Sinonasal Outcome Test

The Sinonasal outcome test-20 (SNOT-20) is a vali-
dated questionnaire that has demonstrated sensitivity to
changes. It comprises 20 nose, sinus and general items.
To complete the questionnaire, patients indicate the
extent to which they note the severity of each reported
problem, and subsequently select the five most relevant
items [41]. To calculate the overall score, items selected
as the most relevant reflect a higher percentage than the
items not highlighted [1]. The current EPOS guidelines
do not recommend SNOT-20 for CRS surveys, due
to the lack of items related to loss of smell or nasal
obstruction. These items have been incorporated in
SNOT-22 fg].

The SNOT-16 is a brief survey instrument of 16
items that was initially designed for the quantification
of CRS manifestations in longitudinal stcudies. SNOT-
16 can be completed by both face-to-face and telephone
interviews. As with SNOT-20, it seeks to rate the inten-
sity of sinonasal manifestations, and the emotional or
social consequences of CRS. In regards to severity and
frequency, patients rate how much each item bothers
them using a four-point scale. The SNOT-16 has dem-
onstrated its validity, responsiveness and reliability, and
is therefore worth considering as an effective survey
instrument in the measurement of HRQoL related to
rhinosinusitis (42]. The questionnaire has been reported
as easy to use, with a typical completion times of 5 min
or less [43].

The SNOT-22, validated in 2009, is a modified form
of SNOT-20 and the RSOM, containing 22 nose, sinus
and general items [44]. It was revised to make the impor-
tance scale easier to use than the original. In contrast to
SNOT-20, it contains one question on nasal obstruction
and another on loss of smell and taste. The patient is
asked to identify the five most important items. A large
volume of published studies provide comparative data
on the implementation of SNOT-20 and SNOT-22 [g].
In all SNOT questionnaires greater scores indicate
greater QoL problems.

Rhinosinusitis QoL survey

The Rhinosinusitis QoL questionnaire measures symp-
tom frequency and shows impact scales. It consists of
a 17-item rhinosinusitis-specific questionnaire divided
into three areas developed by Atlas e al. 45]. All sub-
areas of the instrument have shown distinction and
quality when compared with previous versions. The
values range from 0 to 100, with 0 indicating the worst
possible health status and 100 the best.

Sinonasal-5 QoL survey

Sinonasal-5 is specifically designed for pediatric pop-
ulations with continuous sinus and nasal symptoms.

Clin. Invest. (2013) 3(3)
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It measures longitudinal changes in HRQoL and
includes five symptom-cluster items covering the terms
related to nasal obstruction, sinonasal infection, allergy
symptoms, emotional distress, and activity limita-
tions [46]. This practical questionnaire shows a severity
scale that ranges from one, when the symptom does
not present at any time, to seven, when it presents every
time. The caregiver completes a visual analogue scale
of QoL with a maximum of ten, which means the best

possible QoL for their children.

Sinusitis outcomes questionnaire

The sinusitis outcomes questionnaire contains 26
items separated into five sections, devised for comple-
tion within 5 min (47]. The sections include general
and specific sinonasal manifestations, eyes, and chest
problems. In its last few questions, and in contrast to
other instruments, it explores the economic burden of
the sinonasal disease by calculating loss of school days
or work, outpatient visits or hospitalization, sinonasal
surgery or ear surgery, treatment used for rhinosinusitis
or bronchitis or otitis. Overall scores vary between 0 and
130, where higher scores indicate greater symptomology.

Rhinoconjunctivitis QoL questionnaire

The Rhinoconjunctivitis QoL questionnaire (RQLQ) is
a fully validated questionnaire that shows strong attri-
butes [1]. It was created to measure nose and eye symp-
toms experienced by people with allergic rhinoconjuncti-
vitis. It has 28 questions divided into seven areas, which
comprise sleep problems, activity limitations, nose or eye
symptoms, non-nose/eye symptoms, practical problems,
and emotional function [48]. Juniper ez al. have developed
a version of this questionnaire in which activities are
standardized for all patients with this problem. Although
created for allergic rhinoconjuctivitis, the RQLQ have
also been inadequately used in rhinosinusistis.

Qol in acute rhinosinusitis

In contrast to CRS, only a few studies consider HRQoL
in relation to ARS. There may be a number of reasons
for this. ARS is by definition a short-term disease and
as such, impairment in QoL should, theoretically, also
be transient, with QoL recovering to previous levels
once the disease has been overcome. Moreover, due to
some variations in the definitions used, most trials reveal
heterogeneous groups of patients [6].

m Generic questionnaires

One study reported the systematic use of SF-36 to mea-
sure general status in 184 patients suffering ARS and
CRS between 18 and 78 years of age compared with
healthy individuals of similar characteristics. Significant
differences were shown between all groups (p < 0.001).
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Patients with ARS had poorer HRQoL (mean score
60.8) than healthy individuals (51.8), but less reduction
than those with CRS (75.5) [49].

m Specific questionnaires

Using SNOT-20 to assess symptom severity, a prospec-
tive randomized, and double-blind, placebo-controlled
trial contrasted the effect of antibiotics and topical ste-
roids with placebo in ARS [50]. The most important
symptoms were post-nasal discharge, need to blow
nose, nasal discharge and tiredness. This study dem-
onstrated significant improvement in HRQoL from
day zero to day 15 with topical steroids, producing a
significantly greater improvement in the SNOT-20
(p = 0.047).

A recently published French survey requested physi-
cians to report symptom frequency and severity pro-
spectively in patients diagnosed with ARS [s1]. The
most common presenting signs and symptoms were
nasal obstruction (80.4%) followed by pain on sinus
palpitation (76.8%) or facial pain (74.5%), rhinor-
rhoea (70.4%), and headache (63.6%). All symp-
toms were indicated as having a significant effect on
QoL areas, including daily-life activities (71.6% of
patients), leisure (63.1%) and professional or school
activities (59.2%).

Garbutt ez a/. validated SNOT-16 in 166 patients
with ARS [44]. Their study showed Cronbach’s o
ranging from 0.82 to 0.91, thereby demonstrating
high internal consistency and subsequently a good
construct-related validity. There was a statistically sig-
nificant decrease in SNOT-16 scores with time. The
mean scores declined steadily from 1.71 (standard
deviation [SD]: 0.5 at onset of illness) to 1.13 (SD:
0.54) at day 3, 0.74 (SD: 0.5) at day 7, falling to 0.49
(SD: 0.44) by day 10. When the use of amoxicilin
(randomly prescribed in 85 patients) was tested against
the placebo (n = 81), the mean change in SNOT-16
score was not significantly different between groups
on day 3 (decrease of 0.59 in the amoxicillin group
and 0.54 in the control group) or on day 10. SNOT-16
helped to conclude that, when ARS patients on a course
of amoxicillin are compared with placebo, symptoms
did not diminish over the first 3 days [52].

QoL in CRS with/without NP

m Generic questionnaires

CRS imposes a considerable health burden as clearly
noted by the available survey instruments imple-
mented to date (Table 2). Using SF-36, many surveys
have shown that CRS has an important impact on
every questionnaire domain [53-57]. Social function-
ing is impaired to a greater extent in CRS than in
other illnesses considered as severe, such as chronic

future science group
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Table 2. Generic quality of life questionnaires in chronic rhinosinusitis with and without nasal polyposis.

Level of
evidence

IIb

IIb

lla

IIb

IIb

Ref.

[60]

Study Disease Number of Treatment Treatment QoL Impact on QoL
patients (n) duration questionnaire
(months)
Newton CRS' 50 Surgery 6,12, 24 GBI Before treatment: decreased
etal After treatment: improved
Alobid et al. CRSwNP 78 Oral and 3,6, 12 SF-36 Before treatment: decreased
intranasal After treatment: improved
steroids
Videler et al. CRS' 23 Surgery 12,24 SF-36, MPQ Before treatment: decreased
After treatment: improved
Atlas et al. CRS' 50 Surgery 3 SF-12 Before treatment: decreased
After treatment: improved
Alobid et al.  CRSwNP 130 Not N/A SF-36 Negative impact of asthma
defined® and allergy
Alobid et al.  CRSwNP 109 Steroidsvs 6,12 SF-36 Before treatment: decreased
surgery After treatment: improved
Baumann CRS' 123 Surgery 3 SF-36, EQ-5D  Before treatment: decreased
and After treatment: improved
Blumenstock
van CRS' 56 Filgrastim 6 EQ-5D, SF-36,  Before treatment: decreased
Agthoven MPQ After treatment: improved
etal
Radenne CRSWNP 49 Steroids vs 6, 12 SF-36 Before treatment: decreased
etal surgery After treatment: improved
Winstead CRS' 125 Surgery 6,12 SF-36 Before treatment: decreased
and Barnett After treatment: improved
Gliklich and  CRS' 108 Surgery 12 SF-36 Before treatment: decreased
Metson After treatment: improved
Gliklichand  CRS' 158 Not N/A SF-36 Decreased levels
Metson defined®
“Studies including patients with and without polyposis.
“Studies containing both treated and non-treated patients.
CRS: Chronic rhinosinusitis; CRSWNP: Chronic rhinosinusitis with nasal polyps; EQ-5D: EuroQol 5D; GBI: Glasgow Benefit Inventory; MPQ: McGill Pain Questionnaire;
Qol: Quality of life; SF-12/-36: Short form-12/-36 health survey.

heart failure, angina or back pain. The one exception
encountered was in the physical functioning domain
(57-60]. Nevertheless, improvement on HRQoL can
reach normal values with optimal treatment [s8]. Simi-
lar results have been shown to be reliable with the
generally available questionnaires, by Van Agthoven
et al. (60]; for example, when investigating HRQoL
variations of CRS patients (who did not react to stan-
dard treatment) after filgrastim administration. In this
case, EuroQoL, SF-36 and MPQ were used, with the
result that HRQoL scores for the active-treatment
group suggested an improvement compared with pla-
cebo, although this not statistically significant. Addi-
tionally, the CRS HRQoL scores were all lower than
population normative scores and those in a group of
patients with CRS undergoing sinus surgery. Videler

et al. took results from 23 patients who were subjected
to radical surgery for refractory CRS [61]. HRQoL
and pain were assessed using MPQ before surgery,
and after 1 and 2 years of surgery. Surgery evidenced
improvement in pain and in the other domains.
Alobid et al. found that patients with CRSWNDP had
impaired QoL in all areas according to SF-36 imple-
mentation except for physical functioning [13]. No cor-
relation was found between QoL and gender, age, nasal
symptoms, polyp size or CT scan. The study showed a
significant amelioration on all areas of SF-36, reaching
QoL values of the general population after intranasal
and oral steroids or surgical treatment followed by intra-
nasal steroids. In another survey, Radenne ez a/. investi-
gated the impact of CRSWNP on QoL and subsequently
demonstrated the reliability and high internal validity

future science group
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of the SF-36 questionnaire [15]. They also found that
CRSwNP has a negative effect on HRQoL, more so
than perennial allergic rhinitis.

m Specific questionnaires
Several specific questionnaires are discussed below and
in Table 3.

Lehrer-Coriat, Marifio-Sanchez, Alobid & Mullol

RSDI & CSS

In a survey comprising 292 individuals and nine different
rhinologic diseases, where CRS and allergic rhinitis were
the most affected, lower physical RSDI scores were pre-
sented, followed by emotional and functional scores [62].
Another cohort of 123 patients, which included aspirin-
tolerant and -intolerant individuals with CRS, showed

Table 3. Specific quality of life questionnaires in acute and chronic rhinosinusitis with and without nasal polyposis.

Study Disease Patients Treatment Duration of QoL Impact on QoL Level of Ref.
(n) treatment questionnaire evidence

Garbutt ARS 166 Antibiotics 10 days SNOT-16 Before treatment: Ib [51]
etal decreased

After treatment:

improved
Hopkins ~ CRS 3128 Surgery 5 years SNOT-22 Before treatment: IIb [66]
etal decreased

After treatment:

improved
Bachert ARS 340 Local steroids + 15 days SNOT-20 Before treatment: Ib (49]
and antibiotics decreased
Meltzer After treatment:

improved
Wallwork ~ CRS' 64 Roxithromycin 3 months SNOT-20 Before treatment: Ib [67]
etal decreased

After treatment:

improved
Friedman CRS 42 Nasal irrigation 1.4 weeks RQLQ Before treatment: Ib [73]
etal decreased

After treatment:

improved only Dead sea

salt solution group
Hissaria CRSwWNP 40 Oral steroids 2 weeks RSOM-31 Before treatment: Ib (72]
etal decreased

After treatment:

improved
Ebbens CRS' 116 Ampbhotericin 13 weeks RSOM-31 Before treatment: Ib* [71]
etal nasal lavage decreased

After treatment: did not

improve
Javerand CRS' 95 Surgery 6,12, 36 months RSOM-31 Before treatment: Ib (70]
Genoway decreased

After treatment:

improved
Atlas etal. CRS 50 Surgery 3 months RhinoQoL Before treatment: llb [44]

decreased

After treatment:

improved
‘Studies including patients with and without nasal polyposis.
‘Study with negative outcome.
SStudies containing both treated and non-treated patients.
ARS: Acute rhinosinusitis; CRS: Chronic rhinosinusitis; CRSWNP: Chronic rhinosinusitis with polyps; CSS: Chronic sinusitis survey; QolL: Quality of life;
RQLQ: Rhinoconjunctivitis QoL questionnaire; RhinoQoL: Rhinosinusitis QoL questionnaire; RSDI: Rhinosinusitis disability index; RSOM-31: Rhinosinusitis outcome
measure 31; SN-5: Sinonasal 5 survey; SNOT-16/-20/-22: Sinonasal outcome test-16/-20/-22; SOQ: Sinusitis outcomes questionnaire.
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Table 3. Specific quality of life questionnaires in acute and chronic rhinosinusitis with and without nasal polyposis (Cont.).

Study Disease Patients Treatment Duration of QoL Impact on QoL Level of Ref.
(n) treatment questionnaire evidence

Briggs CRS' 82 Surgery Average of SNOT-16 Before treatment: Ib [69]
etal 52 months decreased

After treatment:

smoking is associated

with worst outcomes
Nathan CRS 114 Immunotherapy 12 months SOQ Before treatment: Ilb 46]
etal. + antibiotics decreased

After treatment:

improved
Ragab CRS' 90 Local steroids vs 6, 12 months SNOT-20 Before treatment: Ib (68]
etal surgery decreased

After treatment:

improved
Kay and CRS 85 Not defined? N/A SN-5 Decreased levels Ilb [45]
Rosenfeld
Piccirillo  CRS' 102 Local steroids 6, 12 months SNOT-20 Before treatment: Ib (41]
etal decreased

After treatment:

improved
Birch et al. CRS' 53 Not defined? N/A RSDI Decreased levels I (63]
Senior CRS' 292 Not defined? N/A RSDI, CSS Greatest level of I (61]
etal disability
Anderson CRS' 47 Local steroids vs 6, 12 weeks SNOT-16 Before treatment: IIb [42]
etal surgery decreased

After treatment:

improved
Robinson  CRS' 123 Surgery 18 months RSDI, CSS Before treatment: Il (36]
etal decreased

After treatment:

improved
Gliklich CRS' 104 Surgery 6 months CSS Before treatment: llb (38]
and decreased
Metson After treatment:

improved
“Studies including patients with and without nasal polyposis.
*Study with negative outcome.
‘Studies containing both treated and non-treated patients.
ARS: Acute rhinosinusitis; CRS: Chronic rhinosinusitis; CRSWNP: Chronic rhinosinusitis with polyps; CSS: Chronic sinusitis survey; QoL: Quality of life;
RQLQ: Rhinoconjunctivitis QoL questionnaire; RhinoQol: Rhinosinusitis QoL questionnaire; RSDI: Rhinosinusitis disability index; RSOM-31: Rhinosinusitis outcome
measure 31; SN-5: Sinonasal 5 survey; SNOT-16/-20/-22: Sinonasal outcome test-16/-20/-22; SOQ: Sinusitis outcomes questionnaire.

an improvement on HRQoL (using RSDI and CSS)
measures after endoscopic sinus surgery [63]. Birch ez al.
demonstrated no association between physical findings
and the symptoms rated on RSDI [64]. While in another
survey, a significant correlation between total QoL score
and self-estimated symptom score was shown [65]. In
addition, several studies have shown that CRSWNP tends
to report better HRQoL scores, as measured by CSS and
other questionnaires, than those with CRSsNP, despite
the presentation of worse CT and endoscopy scores [66].

SNOT

To determine the SNOT-22 score in a normal popula-
tion, 116 participants were selected from a local hospital
and tennis club. SNOT score ranged from 0 to 50, with
a mean score of 9.3 (95% CI: 7.5-11.1). The modal
score was 0 and the median score 7 (95% CI: 5-8)
(67]. A study of 5-year outcomes for a large cohort of
3128 patients in the UK investigated the effectiveness

of extensive surgery as a treatment for NP. The mean
SNOT-22 score for all patients was 28.2 (SD: 22.4)
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at 5 years after surgery. This was remarkably similar
to the results observed at 3 (25.5), 12 (27.7), and 36
(27.7) months, and represented a 14-point improvement
over the baseline score. Polyp patients reported better
SNOT-22 scores at 5 years (26.2; + 21.6) than patients
with CRS alone (33.3 + 23.7) [67].

Although SNOT-20 is a good describer of sensitivity
to clinical change, it is not as complete as SNOT-22. In
patients with CRS, a significant improvement in SNOT-
20 results was found by Wallwork ez a/. after 3 months
of macrolide therapy [68].

Ragab et al. randomly contrast both surgical and
medical treatment of CRS by employing PROMs [69].
The authors administrated SNOT-20 on three occa-
sions: before initiating the selected treatment, after
6 months, and at 1 year. Surgical and medical treat-
ments were shown to be effective in improving HRQoL.

The robustness of some of facets of SNOT-16 has
been demonstrated, particularly its outstanding dis-
criminant validity. This stems from enabling potential
correlations between patients’ self-rated overall health
and discomfort to be examined.

In a survey with 82 patients suffering CRS, Briggs
et al. looked for endoscopic sinus surgery outcomes in
the smoking population for comparison with non-smok-
ing population [70]. Based on SNOT-16, they found that
smoking population did not improve to the same degree
as non-smoking population. They demonstrated that
smoking significantly worsens outcomes after surgery.

RSOM

Javer et al. found that RSOM revealed best QoL limi-
tations in subjects with CRS in the domains of nasal
manifestations and sleep deprivation [71]. Endoscopic
sinus surgery statistically improved these HRQoL limi-
tations. Ebbens ez /. randomly compared with placebo
the results of intranasal application of amphotericin B in
patients affected with CRSsNP and CRSwNP [72]. The
researchers did not identify statistical differences after
13 weeks of treatment. RSOM showed similar outcomes
in placebo and amphotericin B groups.

Hissaria ez a/. used RSOM to compare the effective-
ness of short-term prednisolone therapy of subjects with
CRSwNP against a placebo [73]. Both groups showed
improvement. However, the prednisolone group dem-
onstrated better improvement than placebo with sta-
tistical significance. Nevertheless, within the pred-
nisolone group, only the six specific parameters rela-
tive to nasal manifestations demonstrated significant
improvement.

RQLQ
Although RQLQ is a QoL questionnaire developed and

validated for allergic rhinitis, some surveys, such as that

www.futurescience.com
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presented by Friedman et 4/., report on the inappropri-
ate use of this instrument for the evaluation of CRS
(74]. In this study, a greater beneficial effect of Dead
Sea salt solution (hypertonic solution by composition)
over saline isotonic nasal irrigation was found. RQLQ
scores and symptoms were similar in both clusters before
treatment and improved after treatment. However, the
patients who received Dead Sea salt solution referred to
much more relief than the other group, and only this
group showed improvement in RQLQ scores.

Conclusion

Generic and specific questionnaires have been used to
assess the impact of ARS, CRSsNP and CRSwNP on
QoL. These measurement instruments are as useful in
clinical evaluation as they are in clinical trials. Where
validated, these questionnaires show that rhinosinus-
itis impairs QoL and thereafter improves QoL when
appropriate medical or surgical treatment is adminis-
tered [75.76.77). On the basis of this review of existing
questionnaires used in clinical trials concerning rhino-
sinusitis, there are two adequate levels of discriminant
validity: the RSOM and Rhinosinusitis QoL survey, as
also reported by van Oene et al. [27].

Future perspective

QoL survey instruments have clarified that rhino-
sinusitis affects HRQoL to a considerable extent.
The questionnaires involved have not only been use-
ful during clinical trials, but also clinical practice.
Although many questionnaires have been developed to
evaluate QoL in clinical trials for rhinosinusitis, only
two indicate adequate levels of discriminant validity.
These are the RSOM and Rhinosinusitis QoL survey.
With further advances in the physiopathology and
treatments of ARS and CRS, it is expected that the
questionnaires in current use will be modified (e.g.,
generic illness questionnaires for CRS), or new ones
be created (i.e., specific questionnaires for ARS) as per

EPOS guidelines.
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Executive summary

and it should therefore be assessed with QoL scales.

rhinosinusitis.

urgent issue.

m Rhinosinusitis is a highly prevalent and poorly understood disease that can significantly affect health-related quality of life (Qol),

= Validity, reliability and responsiveness are the characteristics that enable health-related QoL questionnaires to be effective.
m EuroQol 5D, McGill Pain Questionnaire, Short Form-36 Health Survey and Short Form-12 Health Survey are among the most
widely used generic questionnaires in clinical trials for chronic rhinosinusitis (CRS).
m Rhinosinusitis Disability Index, Chronic Sinusitis Survey Score, Sinonasal Outcome Test-20, -16 and -22 are among the most
widely used specific questionnaires in clinical trials.
m Although validated for CRS only, Short form-36, Sinonasal Outcome Test-20, -16, and -22 have also been used in acute

m In accordance to the research needs and search strategies provided by the latest European Position Paper on Rhinosinusitis and
Nasal Polyps guidelines, a priority is now to develop a validated QoL questionnaire specific to acute rhinosinusitis. In this regard,
it could be helpful to identify whether the relative frequency of different symptoms in acute rhinosinusitis predicts different
behaviors in response to different therapies.

m The development of tools in the context of clinical trials to shed light on CRS in children with chronic nasal complaints is also an

m Social functioning is more impaired in CRS than in other severe illnesses such as chronic heart failure, angina or back pain.
m Health-related QoL can recover to normal values given optimal medical and/or surgical treatment.

References
Papers of special note have been highlighted as:

1

of interest

of considerable interest

Alobid I, Bernal-Sprekelsen M, Mullol J.
Chronic rhinosinusitis and nasal polyps: the
role of generic and specific questionnaires on
assessing its impact on patient’s quality of life.
Allergy 63(10), 1267-1279 (2008).

The authors offer a review of the available
quality of life (QoL) questionnaires and
their utility in chronic rhinosinusitis (CRS)
up to 2008.

Alobid I, Guilemany JM, Mullol J. The
impact of chronic rhinosinusitis and nasal
polyposis in quality of life. Front. Biosci. 1(1),
269-276 (2009).

Revicki DA. Health-related quality of life in
the evaluation of medical therapy for chronic
illness. /. Fam. Pract. 29(4), 377-380 (1989).
Testa MA, Simonson DC. Assesment of
quality-of-life outcomes. N. Engl. J. Med.
334(13), 835—840 (1996).

Benninger MS, Senior BA. The development
of the rhinosinusitis disability index. Arch.
Orolaryngol. PK Surg. 123(11), 1175-1179
(1997).

Fokkens WJ, Lund V], Mullol J ez al.
European position paper on rhinosinusitis and
nasal polyps 2012. Rhinol. (Suppl. 23), 1-298
(2012).

The European guideline that provides defi-
nitions, classification, and management of
acute and CRS with or without nasal polyps.

Arle S, Hornung J, Eichenlaub M ez al. The

patient with dementia, the caregiver and the

doctor: cognition, depresion and quality of life
from three perspectives. Int. J. Geriatr.

Psychiatry. 23(6), 604-610 (2008).
Gundy CM, Aaronson NK. The influence of a

Pproxy perspective on patient-proxy agreement
in the evaluation of health-related quality of
life: an empirical study. Med. Care. 46(2),
209-216 (2008).

Klaassen R], Barr RD, Hughes J ¢z al. Nurses
provide valuable Proxy assesment of the health-
related quality of life of children with Hodgkin
disease. Cancer 116(6), 1602-1607 (2010).

McPhail S, Beller E, Haines T. Two
perspectives of Proxy reporting on health-
related quality of life using the EuroQoL-5D,
an investigation of agreement. Med. Care.

46(8), 1140-1148 (2008).
Karlawish JH, Zbrozek A, Kinosian B ez al.

Caregivers assessments of preference-based
quality of Ife in Alzheimer’s disease. Alzheimers
Dement. 4(3), 203-211 (2008).

Patrick DL, Deyo RA. Generic and disease-
specific measures in assessing health status and
quality of life. Med. Care. 27 (Suppl. 3),
217-232 (1989).

Alobid I, Benitez P, Bernal-Sprekelsen M,
Guilemany JM, Picado C, Mullol J. The impact
of asthma and aspirin sensitivity on quality of
life of patients with nasal polyposis. Qual. Life
Res. 14(3), 789-793 (2005).

Alobid 1, Benitez P, Bernal-Sprekelsen M ez al.
Nasal polyposis and its impact on quality of
life. Comparison between the effects of medical
and surgical treatments. Allergy 60(4), 452458
(2005).

Prospective randomized trial reporting that

nasal polyposis has considerable impact on a

15

18

19

20

21

22

patient’s QoL and that both medical and
surgical treatment led to similar effects in
improving QoL.

Radenne F, Lamblin C, Vandezande LM ez al.
Quality of life in nasal polyposis. /. Allergy.
Clin. Immunol. 104(1), 79-84 (1999).

Wallace DV, Dykewicz MS, Bernstein DI ez 4.
The Joint Force on Practice Parameters,
representing the AAAAIL ACAAI JCAAL The
diagnosis and management of rhinitis: an
updated practice parameter. J. Allergy. Clin.
Immunol. 122(Suppl.), 1-84 (2008).

Bousquet J, Khaltaev N, Cruz AA et al. Allergic
thinitis and its impact on asthma (ARIA) 2008
update (in collaboration with the World Health
Organization, GA(2)LEN and AllerGen).
Allergy 63(Suppl. 86), 8—160 (2008).

Settipane GA. Epidemiology of nasal polyps.
Allergy Asthma. Proc. 17(5), 231-236 (1996).

‘Wabnitz DA, Nair S, Wormald PJ. Correlation
between preoperative symptom scores, quality-
of-life questionnaires, and staging with
computed tomography in patients with chronic
rhinosinusitis. Am. J. Rhinol. 19(1), 91-96
(2005).

Muldoon MF, Barger SD, Flory JD, Manuck
SB. What are quality of life measurements
measuring? BMJ 316(7130), 542545 (1998).

Lohr KN. Scientific Advisory Comittee of the
Medical Outcomes Trust. Assessing health
status and quality-of-life instruments: attributes
and review criteria. Qual. Life Res. 11(3),
193-205 (2002).

Hays RD, Anderson R, Revicki D.
Psychometric considerations in evaluating

health-related quality of life measures. Qual.
Life Res. 2(6), 441-449 (1993).

future science group

Clin. Invest. (2013) 3(3)

261



Review: Clinical Trial Methodology

Lehrer-Coriat, Marifio-Sanchez, Alobid & Mullol

23 Cronbach LJ. Coefficient alpha and the Ann. Otol. Rhinol. Laryngol. 105(6), 415-422 associated with allergic rhinitis as assessed
internal structure of tests. Psychometrika (1996). by the Sinusitis Outcomes Questionnaire.
16(3), 297-334 (1951). 37 Newton JR, Shakeel M, Ram B. Evaluation Ann. Allergy Asthma Immunol. 92(6),

24 Bland JM, Altman DG. Cronbach’s alpha. of endoscopic sinus surgery by Glasgow 668-672 (2004).

BM] 314(7080), 572 (1997). Benefit Inventory. /. Laryngol. Otol. 122(4), 48 Juniper EF, Guyatt GH. Development and

25 Zinbarg R, Revelle W, Yovel I, Li W. 357-360 (2008). testing of a new measure of health status for
Cronbach’s, Revelle’s, and McDonald’s: their 38 Landgraf JM, Abetz L, Ware JE. The CHQ clinical trials in thinoconjunctivitis. Clin.
relations with each other and two alternative Users Manual (Ist Edition). The Health Exp. Allergy 21(1), 77-83 (1991).
conceptualizations of reliability. Psychometrika Institute, New England Medical Center, 49  Teul I, Zbislawski W, Baran S,

70(1), 123—-133 (2005). Boston, MA, USA (1996). Czerwinski F, Lorkowski J. Quality of life of

26 Husted JA, Cook R], Farewell VT, Gladman 39  Gliklich RE, Metson R. Techniques for patients with diseases of sinuses. /. Physiol.
DD. Methods for assessing responsiveness: a outcomes research in chronic sinusitis. Pharmacol. 58(Suppl. 5), 691-697 (2007).
critical review and recommendations. /. Clin. Laryngoscope 105(4), 387-390 (1995). 50 Bachert C, Meltzer EO. Effect of
Epidemiol. 53(5), 459468 (2000). 40 Piccirillo JF, Haiduk A. Psychometric and mometasone furoate nasal spray on quality

27 van Oene CM, van Reij EJ, Sprangers MA, clinimetric validity of the 3-item of life of patients with acute rhinosinusitis.
Fokkens WJ. Quality-assessment of disease- rhinosinusitis outcome measure (RSOM-31). Rhinology 45(3),190-196 (2007).
specific quality of life questionnaires for Am. J. Rhinol. 9, 297-306 (1995). 51 Klossek JM, Mesbah K. Presentation and
rhinitis and rhinosinusitis: a systematic A validated questionnaire that allows treatment of acute maxillary sinusitis in
review. Allergy 62(12),1359-1371 (2007). measurement of symptom severity and general practice: a French observational

28  Bergner M, Bobbit RA, Carter WB, Gilson importance to the patient, relative to nasal, study. Rhinology 49(1), 84-89 (2011).

BS. The Sickness Impact Profile: development eye, ear, sleep, general, emotional and 52 Garbutt JM, Banister C, Spitznagel E,

and final revision of a health status measure. functional problems. Piccirillo JE. Amoxicillin for acute

Med. Care. 19(8), 787-805 (1981). . . rhinosinusitis: a randomized controlled trial.
) 41 Hopkins C, Gillett S, Slack R, Lund V], JAMA 307(7), 685-692 (2012).

29  Cella D. Manual of the functional assessment Browne JP. Psychometric validity of the >
of chronic illness therapy (FACIT Scales) 22-item Sinonasal Outcome Test. Cliz. 53 Gliklich RE, Metson R. The health impact
— Version 4. Center on Outcomes Research Orolaryngol. 34(5), 447-454 (2009). of chronic sinusitis in patients seeking
and Education (CORE). Evanston . . . otolaryngologic care. Otolaryngol. Head Neck
Northwestern Healthcare and Northwestern " Re:cenztlzy valldafed que:inonnaul'e. that con- Surg. 113(1), 104-109 (1995).

30 The EuroQol Group. EuroQol: a new facility obstruction and the loss of smell in survey demonstrated that CRS has a sig-
for the measurement of health-related quality ine th L nificant impact on every questionnaire
of life. Health Policy 16(3), 199-208 (1990). measuring the QoL. domain.

e Validation of one of the most used 42 Piccirillo JF, Merritt MG Jr, Richards ML. 54 DunDG.D MY D o1

. . . Psychometric and clinimetric validity of the urr » LJESIOSIErS » Dassa L. impact
standardized, and generic questionaire for 20-Item Sino-nasal outcome test (SNOT- of rhinosinusitis in health care delivery: the
describing and evaluating health status. 20). Orolaryngol. PK Surg. 126(1), 41-47 Quebec experience. /. Otolaryngol. 30(2),

31  Melzack R. The McGill Pain Questionnaire: (2002). 93-97 (2001).
major properties and scoring methods. Pain 43 Anderson ER, Murphy MP, Weymuller EA. 55 Baumann I, Blumenstock G. Impact of
1(3), 277-299 (1975). Clinimetric evaluation of the Sinonasal gender on general health-related quality of

32 Ware JE, Sherbourne CD. The MOS 36-item Outcome Test-16. Student Research Award life in patients with chronic sinusitis. A7m.
short form health survey. I. Conceptual 1998. Orolaryngol. PK Surg. 121(6), J. Rhinol. 19(3), 282-287 (2005).
framework and item selection. Med. Care. 702-707 (1999). 56 Winstead W, Barnett S. Impact of
30(6), 473—-483 (1992). 44 Garbutt J, Spitznagel E, Piccirillo J. Use of endoscopic sinus surgery on global health

33 Aaronson NK, Acquadro C, Alonso J ez al. the modified SNOT-16 in primary care perception: an outcomes study. Otolaryngol.
International Quality of Life Assessment patients with clinically diagnosed acute Head Neck Surg. 119(5), 486-491 (1998).
(IQOLA) project. Qual. Life Res. 1(5), rhinosinusitis. Arch. Otolaryngol. Head Neck 57  Gliklich RE, Metson R. Effect of sinus
349-351 (1992). Surg. 137(8), 792-797 (2011). surgery on quality of life. Otolaryngol. Head

34 Bhattacharyya N, Grebner J, Martinson NG. 45 Atlas SJ, Gallagher PM, Wu YA e al. Neck Surg. 117(1), 12-17 (1997).

Recurrent acute rhinosinusitis: epidemiology Development and validation of a new health-  wm  This study shows how the improvement on
and health care cost burden. Ozolaryngol. related quality of life instrument for patients health-related QoL can reach normal values
Head Neck Surg. 146(2), 307-312 (2012). with sinusitis. Qual. Life Res. 14(5), with optimal treatment.

35 Ware JE, Kosinski M, Keller SD. A 12 item 13751386 (2005). 58 Durr DG, Desrosiers MY, Dassa C. Quality
short form health survey: construction of 46 Kay DJ, Rosenfeld RM. Quality of life for of life in patients with rhinosinusitis.
scales and preliminary tests of reliability and children with persistent sinonasal symptoms. J. Otolaryngol. 28(2), 108-111 (1999).
validity. Med. Care. 34(3), 220-233 (1996). Otolaryngol. PK Surg. 128(1), 17-26 (2003). 59 Wang PC, Tai CJ, Lin MS, Chu CC, Liang

36 Robinson K, Gatehouse S, Browning GG. 47 Nathan RA, Santilli ], Rockwell W, SC. Quality of life in Taiwanese adults with
Measuring patient benefit from Glassheim J. Effectiveness of chronic rhinosinusitis. Qual. Life Res. 12(4),
otorhinolaryngological surgery and therapy. immunotherapy for recurring sinusitis 443-448 (2003).

262 www.futurescience.com future science group



60

61

62

63

64

65

Quality of life measures in patients on rhinosinusitis trials Review: Clinical Trial Methodology

van Agthoven M, Fokkens W], van de
Merwe JP, Marijke van Bolhuis E, Uyl-de
Groot CA, Busschbach JJ. Quality of life of
patients with refractory chronic
rhinosinusitis: effects of filgrastim
treatment. Am. . Rhinol. 15(4), 231-237
(2001).

Videler W], van Drunen CM, van der Meulen
FW, Fokkens W]. Radical surgery: effect on
quality of life and pain in chronic
thinosinusitis. Otolaryngol. Head Neck Surg.
136(2), 261-267 (2007).

Senior BA, Glaze C, Benninger MS. Use of
the Rhinosinusitis Disability Index (RSDI) in
rhinologic disease. Am. J. Rhinol. 15(1),
15-20 (2001).

Robinson JL, Griest S, James KE, Smith TL.
Impact of aspirin intolerance on outcomes of
sinus surgery. Laryngoscope 117(5), 825-830
(2007).

Birch DS, Saleh HA, Wodehouse T, Simpson
IN, Mackay IS. Assessing the quality of life
for patients with chronic rhinosinusitis using
the “Rhinosinusitis Disability Index”.
Rhinology 39(4), 191-196 (2001).

Poetker DM, Mendolia-Loffredo S, Smith
TL. Outcomes of endoscopic sinus surgery for
chronic rhinosinusitis associated with
sinonasal polyposis. Am. J. Rhinol. 21(1),
84-88 (2007).

66

67

68

69

70

71

Gillett S, Hopkins C, Slack R, Browne JP. A
pilot study of the SNOT 22 score in adults
with no sinonasal disease. Clin. Otolaryngol.
34(5), 467-469 (2009).

Hopkins C, Slack R, Lund V, Brown P,
Copley L, Browne J. Long-term outcomes
from the English national comparative audit
of surgery for nasal polyposis and chronic
rhinosinusitis. Laryngoscope 119(12),
2459-2465 (2009).

Wallwork B, Coman W, Mackay-Sim A,
Greiff L, Cervin A. A double-blind,
randomized, placebo-controlled trial of
macrolide in the treatment of chronic
rhinosinusitis. Laryngoscope 116(2), 189-193
(2006).

Ragab SM, Lund V], Scadding G. Evaluation
of the medical and surgical treatment of
chronic rhinosinusitis: a prospective,

randomised, controlled trial. Laryngoscope

114(5), 923-930 (2004).

Briggs RD, Wright ST, Cordes S, Calhoun
KH. Smoking in chronic rhinosinusitis: a
predictor of poor longterm outcome after
endoscopic sinus surgery. Laryngoscope 114(1),
126-128 (2004).

Javer AR, Genoway KA. Patient quality of life
improvements with and without computer
assistance in sinus surgery: outcomes study.

J. Otolaryngol. 35(6), 373-379 (2006).

72

73

74

75

76

77

Ebbens FA, Scadding GK, Badia L ez 4l.
Amphotericin B nasal lavages: not a solution
for patients with chronic rhinosinusitis.

J. Allergy. Clin. Immunol. 118(5), 1149-1156
(2006).

Hissaria P, Smith W, Wormald PJ ez a/. Short
course of systemic corticosteroids in sinonasal
polyposis: a double-blind, randomized,
placebo-controlled trial with evaluation of

outcome measures. J. Allergy. Clin. Immunol.
118(1), 128-133 (2006).

Friedman M, Vidyasagar R, Joseph N. A
randomized, prospective, double-blind study
on the efficacy of dead sea salt nasal
irrigations. Laryngoscope 116(6), 878—882
(2006).

Smith TL. Outcomes research in Rhinology:
chronic rhinosinusitis. ORL.

J. Otorhinolaryngol. Relat. Spec. 66(4),
202-206 (2004).

Stewart MG, Smith TL. Objective versus
subjective outcomes assessment in Rhinology.

Am. J. Rhinol. 19, 529-535 (2005).
Smith TL, Batra PS, Seiden AL, Hannley M.

Evidence supporting endoscopic sinus surgery
in the management of adult chronic
rhinosinusitis: a systematic review. Am.

J. Rhinol. 19, 537-543 (2005).

= Website
101 Short Form-36 Health Survey.

www.sf-36.0rg

future science group

Clin. Invest. (2013) 3(3)

263



