Assessing outcomes from the sleep disturbance associated

with rhinitis
Ellen L. Pratt and Timothy J. Craig

Purpose of review

The purpose of this review is to identify which aspects of
allergic rhinitis limit the quality of life in patients, to present
information on how rhinitis affects sleep, and to review
instruments available to assess the impact that rhinitis has
on sleep.

Recent findings

Subjective and objective instruments reveal patients with
allergic rhinitis frequently suffer from sleep-disordered
breathing, poor sleep quality, daytime somnolence, and
fatigue. Sleep disturbances associated with allergic rhinitis
can lead to decreased cognitive and psychomotor abilities,
impaired work performance, decreased productivity,
impaired learning, difficulty concentrating, and memory
deficits.

Summary

Obijective and subjective instruments are available to
measure the extent of compromise in quality of life in
affected patients. Subjective measurements available to
evaluate allergic rhinitis include general and disease
specific quality of life questionnaires, including rhinitis
specific and sleep specific questionnaires. Objective
measurements available include evaluation of nasal patency
and physiology in rhinitis, nasal inspiratory peak flow,
acoustic rhinometry, rhinomanometry, polysomnography,
the Multiple Sleep Latency Test, the Maintenance of
Wakefulness Test, and learning and performance testing.
The continued utilization of these and other available
instruments is vital for further assessment on the effect of
allergic rhinitis on sleep.
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Abbreviations

AHI apnea—hypopnea index

CSAQLI Calgary Sleep Apnea Quality of Life Index

ESS Epworth Sleepiness Scale

MiniRQLQ Mini Rhinoconjunctivitis Quality of Life Questionnaire
MSLT Multiple Sleep Latency Test

RaLQ Quality of Life Rhinitis Specific Questionnaire

MWT Maintenance of Wakefulness Test
SF-36 Short Form 36
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Introduction

It is estimated that 20—40 million Americans, up to 40%
of children and 10-30% of adults, suffer from allergic
rhinitis [1] and the prevalence appears to be on the rise
[2]. Patients suffering from allergic rhinitis often report
impairment in daily performance and a decreased quality
of life [3°°,4°,5,6]. Nasal congestion is consistently rated
as the most bothersome and severe symptom associated
with allergic rhinitis [7,8]. Nasal congestion is thought to
lead to sleep disordered breathing and poor sleep quality,
with resultant daytime somnolence, fatigue, and impair-
ment [2,8-12].

Sixty-eight percent of individuals with perennial
allergic rhinitis and 48% of individuals with seasonal
allergic rhinitis report interference with sleep while
symptomatic and this is most often due to congestion
and rhinorrhea [8,13]. Individuals with nocturnal allergic
rhinitis are more likely to snore and have daytime som-
nolence than nonallergic individuals. Allergic adults exhi-
bit decreased cognitive and psychomotor abilities leading
to impaired work performance and decreased pro-
ductivity [14], while children with allergic rhinitis are
more likely to experience impaired learning with
increased difficulty concentrating and memory deficits
during school, leading to poorer school performance and
absenteeism when compared to unaffected classmates
[15,16].

Allergic rhinitis and sleep disturbance

Only 17% of patients with allergic rhinitis rate their sleep
as optimal. Fifty percent of respondents report nasal
congestion causes waking from sleep at night as well
as making it difficult to fall asleep at night. Other sig-
nificant sleep related problems include the inability to
fall asleep, reported in 26% of adults and 21% of children
[8].
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Mechanism of sleep disturbance

The ability to pass air adequately through the nose is
essential for normal sleep [8]. Congestion from allergic
rhinitis causes obstruction of the nasal passages, which
leads to increased airflow resistance. The horizontal
position obtained during sleep leads to further increases
in nasal airway resistance. Increased effort is required to
breathe against the resistance resulting in turbulence in
airflow, retropharyngeal collapse, and snoring. Micro-
arousals ensue and lead to fragmented sleep and decreased
rapid eye movement (REM) during sleep. It appears that
microarousals are 10 times more common in individuals
with allergic rhinitis and nasal congestion than individ-
uals without allergic disease. Multiple other investigators
have also documented poor sleep on polysomnography in
patients with rhinitis [17].

Subjective instruments

The majority of studies addressing the effect of allergic
rhinitis on sleep utilize subjective measurements through
questionnaires to assess daily symptom scores, sleep
problems, daytime somnolence, fatigue, and quality
of life. Both generalized health related questionnaires
and disease specific quality of life questionnaires are
available. A number of subjective instruments are
summarized in Table 1. Subjective questionnaires
are inexpensive, easy to use and administer, and most
are standardized to demonstrate reliability, validity, and
reproducibility. Generalized health related question-
naires and disease specific questionnaires are often used
in combination to determine the impact of disease on
quality of life [18-21,22°°].

The most commonly utilized questionnaire to assess
rhinitis is the Rhinitis Severity Score. This instrument
only assesses rhinitis symptoms including congestion,
rhinorrhea, sneezing, pruritis, and eye symptoms, and
does not assess the results of these symptoms. Assess-
ment of patients with questionnaires not limited to
rhinitis symptoms reveals approximately 90% of patients
report impairment in their daily activities, sleep, school
performance, and work performance [2,4°]. Impairment is
most often related to mood, sleep disturbances, impair-
ment in activities, and social functioning [2,4°]. Respon-
dents with more severe and persistent rhinitis symptoms
score significantly worse than those with less severe or
intermittent symptoms on quality of life instruments [4°].

Health-related quality of life scores comparing patients
with allergic rhinitis and healthy controls reveal a signifi-
cant difference in quality of life parameters. Patients
with allergic rhinitis report a significant decrease in
physical functioning, loss of energy, fatigue, decreased
social functioning, physical limitations, decreased
mental health, and increased perception of pain [23].
Many quality of life surveys exist, are valid, and provide

quantitative data. Short Form 36 (SF-36) is a general
assessment tool and can be applied to any disease.
Juniper’s Quality of Life Rhinitis Specific Questionnaire
(RQLQ) and the Nocturnal Rhinoconjunctivitis Quality
of Life Specific Questionnaire (NRQLQ) focus on

rhinitis.

Generalized health related questionnaires
The short-form health survey (SF-36) was designed as a
self-administered or trained interviewer questionnaire for
use in clinical practice, clinical research, health policy
evaluations, and general population surveys for measur-
ing generic health perception in the general population.
The SF-36 assesses eight domains of health including
limitations in physical activity due to health problems,
limitations in social activities due to physical or emotional
problems, limitations in usual role activities due to
physical health problems, bodily pain, psychological dis-
tress and well being, energy and fatigue, limitations in
usual role activities due to emotional problems, and self
evaluation of general health. The form is simple to use,
internally consistent, and useful as a valid measure of the
health status in the general population [24-26]. Other
questionnaires such as the Nottingham Health Profile
(NHP) measure similar outcomes [26,27].

Rhinitis specific questionnaires

Questionnaires specific to rhinitis include the RQLQ, the
Mini Rhinoconjunctivitis Quality of Life Questionnaire
(MiniRQLQ), the NRQLQ, and the Rhinitis Quality of
Life Questionnaire [28—32]. Rhinoconjunctivitis specific
questionnaires emphasize the problems and symptoms
patients commonly complain of related to rhinitis and
sleep and are more sensitive to alterations in patients’
quality of life than generic health-status questionnaires
[13,33].

The RQLQ is a disease specific health-related quality
of life instrument for symptomatic adults with atopic
and nonatopic rhinoconjunctivitis that measures both
physical and emotional aspects of the disease. The ques-
tionnaire has both self-administered and interviewer-
administered formats. T'wenty-eight questions are asked
on a seven-point scale to assess limitations in activity,
problems related to sleep, nasal symptoms, eye symp-
toms, non-nose and eye symptoms, emotional function,
and practical problems associated with rhinoconjunctivi-
tis. This questionnaire has been used in numerous large
studies throughout the world [28,29].

The MiniRQLQ was developed as a shorter version
of the RQLQ. This self-administered questionnaire
has 14 questions asked on a seven-point scale to assess
limitations in activity, nasal symptoms, eye symptoms,
non-nose and eye symptoms, and practical problems
associated with rhinoconjunctivitis [30]. The Rhinitis
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Table 2 Objective health-related quality of life instruments
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Effect from

Instrument Domains measured rhinitis Effect with treatment Citations
Peak Nasal Inspiratory Nasal inspiratory flow Decreased Increased with intranasal [38,39,41]
Flow corticosteroid, antihistamine,

Nasal obstruction
Acoustic rhinometry Nasal patency Decreased

Nasal obstruction
Rhinomanometry Nasal patency Decreased

Nasal obstruction

Polysomnography Upper airway obstruction Increase in
AHI
Sleep
Multiple Sleep Tendency to fall asleep
Latency Test
Maintenance of Ability to stay awake
Wakefulness Test
Learning assessment  Learning impairment associated Decreased
with allergic rhinitis and treatment
Performance testing Performance related to allergic Decreased
rhinitis and treatment of
symptoms

and decongestant

Increased with intranasal [38-40,42]
corticosteroid, antihistamine,
and decongestant

Increased with intranasal [38,39,41,42,53]
corticosteroid, antihistamine,
and decongestant

Decrease in AHI with intranasal [11,43-50,53-55,68]
corticosteroid and leukotriene
modifier
[56,57]
[56-59]

Increased with intranasal corticosteroid  [60—-63]
and nonsedating antihistamine

Increased with nonsedating [64,65]
antihistamine

AHI, apnea—hypopnea index.

symptoms, and treatment-related symptoms. The
CSAQLI discriminates between patients in whom sleep
apnea has a significant impact on the quality of life com-
pared to those in whom sleep apnea has little effect [36].

The University of Pennsylvania Functional Outcomes of
Sleep (FOSQ) was developed to measure how excessive
sleepiness affects a patient’s ability to conduct normal
daily activities as well as the extent to which these
abilities are improve through treatment. The FOSQ is
a 30-item self-administered questionnaire. Five domains
including activity level, vigilance, intimacy and sexual
relationships, general productivity, and social outcome
are measured to determine the individual’s functional
status [37].

Objective instruments

Skin prick testing and evaluation of specific IgE levels
identify specific allergens leading to symptoms, but
additional studies can be useful in the evaluation of sleep
related dysfunction associated with allergic rhinitis. Nasal
challenge to allergen can establish the diagnosis of aller-
gic rhinitis when other diagnostic tools, such as skin prick
testing and specific IgE, are inconclusive [38]. Evaluation
of nasal patency and physiology in rhinitis can aid in the
diagnosis of the complete nasal evaluation [39]. Peak
nasal inspiratory flow, acoustic rhinometry, and rhino-
manometry are tools available to assess the nasal airway
[40]. Measurement of nasal congestion in addition to
polysomnography, the Multiple Sleep Latency Test, the
Maintenance of Wakefulness Test, and learning and

performance testing are helpful in the assessment on the
effect of allergic rhinitis on sleep. A number of objective
instruments are summarized in Table 2.

Peak nasal inspiratory flow

Peak nasal inspiratory flow is an easy and inexpensive
means of measuring nasal obstruction and correlates
significantly with severity of symptoms scores. Peak nasal
inspiratory flow is possibly the best validated technique
for home monitoring in clinical trials. A modified peak
flow meter, a Youlten peak nasal inspiratory flow meter, is
utilized for testing. An anesthesia mask is placed over the
nose and mouth and the patient inspires forcefully
through the nose while the lips remain tightly closed.
Readings are effort dependent, thus reproducibility is a
concern [39,41]. 'This instrument has been used success-
fully in comparative pharmaceutical studies [39].

Acoustic rhinometry

Acoustic rhinometry is a nonphysiological measure of
nasal patency used in the clinical or research setting
to evaluate nasal obstruction. Acoustic rhinometry is
simple to perform and requires little patient cooperation.
Acoustic rthinometry does not measure flow resistance nor
pressure, but rather the internal nasal luminal volume and
cross-sectional area of the nasal airway. Sound waves are
passed into the nose and analyzed to determine the area
in the nasal cavity. The measured nasal volume correlates
well with imaging studies [38-40,42]. Nasal allergen
provocation studies demonstrate a high specificity and
sensitivity in the evaluation of the allergic response [38].
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254 Outcome measures

Rhinomanometry

Rhinomanometry is the technique of choice used to
measure nasal patency and assesses the patency of the
nose by measuring airflow at a pressure of 75Pa to
determine nasal airway conductance. While wearing a
mask, a seal is obtained around the patients’ nose. The
patient must be cooperative, testing cannot be performed
if one nasal passage is completely obstructed, and
multiple measurements are required [39,41,42]. This
nasal measurement is used in clinical studies to deter-
mine changes in mucosal patency associated with con-
gestion [39]. This form of objective assessment is
often described by subjects as uncomfortable; thus,
is often replaced by less invasive techniques.

Polysomnography

Snoring and obstructive sleep apnea (OSA) associated
with the consequences of rhinitis and upper airway
obstruction lead to poor sleep [11,43—47]. A small num-
ber of studies are available to assess the effect of allergic
rhinitis on sleep using objective measurements during
polysomnography [11,43-50].

Polysomnography is considered the gold standard for the
diagnosis of sleep disorders. Polysomnography records
sleep stages, respiratory effort, airflow, oxygen saturation,
body position, and leg movements during sleep. The
information collected determines the patient’s sleep
stages, number of arousals, apneas, hypopneas, and
possible leg movement disorder. Microarousals apnea
index (number of apneas per hour), hypopnea index
(number of hypopneas per hour), apnea—hypopnea index
(AHI), snoring time, amount of REM sleep, and sleep
latency are recorded [51,52].

Increased sleep disordered events lead to poor sleep with
fatigue, daytime somnolence, and impaired performance.
An increase in nasal resistance in symptomatic patients
with allergic rhinitis correlates with an increase in the
AHI [45]. Further, treatment with intranasal corticoster-
oids caused a decrease in nasal airflow resistance with a
decrease in AHI in both adults [53] and children [49].
Intranasal corticosteroid therapy is recommended as an
adjunct therapy in the treatment of OSA for patients with
rhinitis [54]. Improvement in subjective sleep scores fol-
lowing intranasal corticosteroid therapy include decreased
severity of congestion, significantly decreased sleep prob-
lems, and significantly decreased daytime sleepiness
compared with placebo, but improvement in symptoms
does not always correlates with polysomnography [55].

The advantage of polysomnography in the evaluation of
allergic rhinitis and sleep includes the objective data
obtained on sleep quality, but several disadvantages to
the use of polysomnography should be considered. Poly-
somnography is expensive and time consuming for the

patient and evaluator. Subjective instruments and poly-
somnography do not always correlate and polysomnogra-
phy may not provide data that questionnaires do. Because
of the expense and time requirement associated with
polysomnography, the study should be reserved for
research, children with snoring and daytime symptoms,
adults with daytime somnolence and fatigue, and those
with apparent disturbed sleep.

Multiple Sleep Latency Test

The Multiple Sleep Latency Test (MSL'T) is a validated
objective measure of the tendency to fall asleep under
standardized conditions in the absence of external fac-
tors. It is the standard tool for assessing excessive daytime
sleepiness. The test measures how quickly sleep occurs
during quiet periods during the day. Electroencephalo-
gram, electrooculograms, electromyogram, and electro-
cardiogram are recorded during the test [56,57].

The MSL'T is indicated in the evaluation of patients with
suspected narcolepsy and idiopathic hypersomnia. The
MSLT is not routinely indicated in the initial evaluation
of obstructive sleep apnea or in assessment of change
following treatment with nasal continuous positive airway
pressure, insomnia, circadian rhythm disorders, or in
medical and neurological disorders orther than narcolepsy
[56,57]. It may, however, be a great tool to demonstrate
changes in daytime somnolence during therapeutic trials.
As of yet, few data exist on the effect of rhinitis on

the MSLT.

Maintenance of Wakefulness Test

The Maintenance of Wakefulness Test (MWT) is a
validated objective measure of the ability to stay awake
and 1s used to assess the ability to maintain wakefulness.
The MW'T may be indicated in individuals with exces-
sive sleepiness to assess response to treatment. The
MWT is often used when the ability of an individual
to remain awake is a safety concern and often MW'T's are
performed for medico-legal reasons related to concern
for public or personal safety. The MW'T consists of a
40-min protocol in which the patient is placed in the
sitting position and instructed to sit still and remain
awake for as long as possible. Four trials are performed
at two-hour intervals. Electroencephalogram (EEG),
electrooculograms (EOGs), electromyogram (EMG),
and electrocardiogram (EKG) are recorded during the
test [56—59]. As of yet, no data are available on how rhinitis
affects MW'T or if therapy results in a significant change.

Learning assessment

During the allergy season, patients with allergic rhinitis
exhibit a significant decline in cognitive processing,
psychomotor speed, verbal learning, memory, as well
as increased sleep disturbances, depressive feelings, feel-
ings of insufficiency, and complaints of somatization [60].
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Untreated children with allergic rhinitis and children
treated with diphenhydramine allergic rhinitis consist-
ently demonstrate impairment in learning compared to
nonallergic controls [61-63]. Questionnaires reveal frus-
tration and embarrassment and overall lower quality of
life scores compared to nonallergic controls [62]. Unfor-
tunately, testing learning is complicated and time con-
suming and requires experts for accurate administration
and interpretation [61].

Performance testing

Although poor control of allergic rhinitis symptoms can
lead to sedation, nonprescription and prescription medi-
cations used to treat symptoms can cause drowsiness
and impair performance in everyday tasks. Some H1-
antihistamine receptor antagonists are documented to
cause drowsiness and decreased mental performance.
Participants treated with placebo and fexofenadine
demonstrated similar driving abilities in the lowa Driving
Simulator. Coherence was significantly better after taking
fexofenadine and even alcohol as compared with diphen-
hydramine [64,65].

Conclusion

Numerous studies demonstrate that rhinitis can lead to
sleep disordered breathing and poor sleep quality [66]. As
a result, those affected suffer from daytime somnolence
and fatigue with decreased cognitive and psychomotor
abilities and increased difficulty concentrating, impaired
learning and memory, impaired work performance and
decreased productivity [2,3°°,4°,5,6,8—16]. Therapeutic
interventions have demonstrated improvement in symp-
toms and quality of life through subjective and objective
instruments. In particular, intranasal corticosteroids
improve nasal congestion, daytime fatigue, sleepiness,
and sleep disturbances [49,53,55,67]. Subjective and
objective instruments demonstrate that antihistamines
improve symptoms, but non-sedating antihistamines
are preferred as sedating antihistamines can worsen
drowsiness and lead to further impairment of cognitive
function and learning in children [61] and driving abilities
in adults [64]. Leukotriene receptor antagonists demon-
strate improvement in sleep and quality of life when used
as monotherapy [68] or in combination with antihista-
mines in patients with allergic rhinitis and sleep-
disordered breathing [69]. Although allergy immunother-
apy is often recommended to patients unresponsive to
other therapies, there are minimal data available on the
effectiveness in improvement in sleep impairment [70].
The continued use of subjective and objective instru-
ments will remain helpful and necessary in the evaluation
of rhinitis and its effect on sleep.

Acknowledgement
Ellen Pratt does not have any conflict of interest. Timothy Craig is an
advisory board member for Sanofi-Aventis, is on the speakers’ bureau

Sleep disturbance with rhinitis Pratt and Craig 255

for Merck, Genentech/Novartis, GlaxoSmithKline, and Schering Plough,
and receives research support from Schering Plough, Merck, Glaxo-
SmithKline, Methapharm, AstraZeneca, Boehringer-Ingelheim,
Novartis/Genentech, Dyax, Lev Pharmaceuticals, PDL, Centacore,
Sanofi-Aventis, and Altana.

References and recommended reading

Papers of particular interest, published within the annual period of review, have
been highlighted as:

e  of special interest

ee of outstanding interest

Additional references related to this topic can also be found in the Current
World Literature section in this issue (p. 290).

1 Dykewicz MS, Fineman S. Executive Summary of Joint Task Force Practice
Parameters on Diagnosis and Management of Rhinitis. Ann Allergy Asthma
Immunol 1998; 81:463-468.

2 Demoly P, Allaert FA, Lecasble M. ERASM, a pharmacoepidemiologic survey
on management of intermittent allergic rhinitis in every day general medical
practice in France. Allergy 2002; 57:546-554.

3 Léger D, Annesi-Maesano |, Carat F, et al. Allergic rhinitis and its conse-
ee quences on quality of sleep. Arch Intern Med 2006; 166:1744-1748.
This excellent epidemiological study demonstrated the relationship between
allergic rhinitis and sleep.

4 Bousquet J, Neukirch F, Bousquet PJ, et al. Severity and impairment of allergic

e rhinitis in patients consulting in primary care. J Allergy Clin Inmunol 2006;
117:168-162.

This was a survey of severity scoring in allergic rhinitis and associated impairments.

5 Blanc PD, Trupin L, Eisner M, et al. The work impact of asthma and rhinitis:
findings from a population-based survey. J Clin Epidemiol 2001; 54:610—
618.

6 Nelson HS. Advances in upper airway diseases and allergen immunotherapy.
J Allergy Clin Immunol 2006; 115:676-684.

7 Grosclaude M, Mees K, Pinelli ME, et al. Cetirizine and pseudoephedrine
retard, given alone or in combination, in patients with seasonal allergic rhinitis.
Rhinology 1997; 35:67-73.

8  Shedden A. Impact of nasal congestion on quality of life and work productivity
in allergic rhinitis. Treat Respir Med 2005; 4:439-446.

9 Kremer B, den Hartog HM, Jolles J. Relationship between allergic rhinitis,
disturbed cognitive functions and psychological well being. Clin Exp Allergy
2002; 32:1310-1315.

10 Kakumanu S, Class C, Craig T. Poor sleep and daytime somnolence in allergic
rhinitis: significance of nasal congestion. Am J Resp Med 2002; 1:195-
200.

11 Young T, Finn L, Kim H. Nasal obstruction as a risk factor for sleep-disordered
breathing. The University of Wisconsin sleep and Respiratory Research
Group. J Allergy Clin Immunol 1997; 99:S757-S762.

12 Craig TJ, McCann JL, Gurevich F, et al. The correlation between alleric rhinitis
and sleep disturbance. J Allergy Clin Immunol 2004; 114:S139-S145.

13 Blaiss M, Reigel T, Philpot E. A study to determine the impact of rhinitis on
sufferers’ sleep and daily routine [abstract]. J Allergy Clin Immunol 2005;
115:5197.

14 Blaiss MS. Cognitive, social, and economic costs of allergic rhinitis. Allergy
Asthma Proc 2000; 21:7-13.

15 Lack G. Pediatric allergic rhinitis and comorbid disorders. J Allergy Clin
Immunol 2001; 108:S9-S15.

16 Vuurman EF, van Veggel LM, Uiterwijk MM, et al. Seasonal allergic rhinitis and
antihistamine effects on children’s learning. Ann Allergy 1993; 71:121-126.

17 Lavie P, Gertner R, Zomer J, et al. Breathing disorders in sleep associated with
'microarousals’ in patients with allergic rhinitis. Acta Otolaryngol 2001;
121:494-499.

18 Leong KP, Yeak SCL, Saurajen ASM, et al. Why generic and disease-specific
quality-of-life instruments should be used together for the evaluation of
patients with persistent allergic rhinitis. Clin Exp Allergy 2005; 35:288-298.

19 Tereehorst |, Duivenvoorden HJ, Tempels-Pavlica Z, et al. Comparison of a
generic and a rhinitis-specific quality-of-life (QOL) instrument in patients with
house dust mite allergy: relationship between the SF-36 and Rhinitis QOL
Questionnaire. Clin Exp Allergy 2004; 34:1673-1677.

20 Weaver TE. Outcome measurement in sleep medicine practice and research.
Part 1: assessment of symptoms, subjective and objective daytime sleepi-
ness, health-related quality of life and functional status. Sleep Med Rev 2001;
5:103-128.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



256 Outcome measures

21

22

Majani G, Baiardini I, Giardini A, et al. Allergic rhinitis and quality of life: where
are we? Clin Exp All Rev 2003; 3:90-94.

Baiardini I, Braido F, Brandi S, et al. Allergic diseases and their impact on
quality of life. Ann Allergy Asthma Immunol 2006; 97:419-429.

This outstanding review discusses the assessment of allergic rhinitis and its effect
on sleep and quality of life.

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

Bousquet J, Bullinger M, Fayol C, et al. Assessment of quality of life in patients
with perennial allergic rhinitis with the French version of the SF-36 Health
Status Questionnaire. J Allergy Clin Immunol 1994; 94:182-188.

Ware JE, Sherbourne CD. The MOS 36-item short form health survey (SF-36).
I. Conceptual framework and item selection. Medical Care 1992; 30:473—
483.

Brazier JE, Harper R, Jones NM, et al. Validating the SF-36 health survey
questionnaire: new outcome measure for primary care. BMJ 1992; 305:160 -
164.

Capio AN. Health related quality of life outcome instruments. Eur Spine J
2006; 15:544-S51.

Wiklund I. The Nottingham Health Profile-a measure of health-related quality
of life. Scand J Prim Healthcare Suppl 1990; 1:15-18.

Juniper EF, Guyatt GH, Griffith LE, et al. Interpretation of rhinoconjunctivitis
quality of life questionnaire data. J Allergy Clin Immunol 1996; 98:843-845.

Juniper EF, Thompson AK, Roberts JN. Can the standard gamble and rating
scale be used to measure quality of life in rhinoconjunctivitis? Comparison
with the ROLQ and SF-36. Allergy 2002; 57:201-206.

Juniper EF, Thompson AK, Ferri PJ, et al. Development and validation of the
Mini Rhinoconjunctivitis Quality of Life Questionnaire (MiniRQLQ). Clin Exp
Allergy 2000; 30:132-140.

Juniper EF, Guyatt GH, Andersson B, et al. Comparison of powder and
aerosolized budesonide in perennial rhinitis: validation of rhinitis quality of life
questionnaire. Ann Allergy 1993; 70:225-230.

Juniper EF, Rohrbaugh T, Meltzer EO. A questionnaire to measure health-
related quality of life in adults with nocturnal allergic rhinoconjunctivitis.
J Allergy Clin Immunol 2003; 111:484-490.

Johns MW. A new method for measuring daytime sleepiness: the Epworth
sleepiness scale. Sleep 1991; 14:540-545.

Olson LG, Cole MF, Ambrogetti A. Correlations among Epworth Sleepiness
Scale scores, multiple sleep latency tests and psychological symptoms.
J Sleep Res 1998; 7:248-253.

Buysse DJ, Reynolds CF, Monk TH, et al. The Pittsburgh Sleep Quality Index:
a new instrument for psychiatric practice and research. Psychiatry Res 1989;
28:193-213.

Flemons WW, Reimer MA. Measurement properties of the Calgary Sleep
Apnea Quality of Life Index. Am J Resp Crit Care Med 2002; 165:159—-164.

Weaver TE, Laizner AM, Evans LK, et al. An instrument to measure functional
status outcomes for disorders of excessive sleepiness. Sleep 1997; 20:835-
843.

Ganslmayer M, Spertini F, Rahm F, et al. Evaluation of acoustic rhinometry in a
nasal provocation test with allergen. Allergy 1999; 54:974-979.

Nathan RA, Eccles R, Howarth PH, et al. Objective monitoring of nasal
patency and nasal physiology in rhinitis. J Allergy Clin Immunol 2005;
115:S442-5459.

Mackay IS, Durham SR. ABC of allergies: perennial rhinitis. BMJ 1998;
316:917-920.

Cho SI, Hauser R, Christiani DC. Reproducibility of nasal peak inspiratory flow
among healthy adults: assessment of epidemiologic utility. Chest 1997;
112:1547-1553.

Clement PAR, Gordts F. Consensus report on acoustic rhinometry and
rhinomanometry. Rhinology 2005; 43:169-179.

Lofaso F, Coste A, d'Ortho MP, et al. Nasal obstruction as a risk factor for
sleep apnoea syndrome. Eur Respir J 2000; 16:639-643.

Young T, Finn L, Palta M. Chronic nasal congestion at night is a risk factor for
snoring in a population-based cohort study. Arch Intern Med 2001;
161:1514-1519.

McNicholas WT, Tarlo S, Cole P, et al. Obstructive sleep apneas during sleep
in patients with seasonal allergic rhinitis. Am Rev Respir Dis 1982; 126:625—
628.

46

47

48

49

50

51

52

53

54

55

56

57

58

59
60

61

62

63

64

65

66

67

68

69

70

Lavie P, Gertner R, Zomer J, et al. Breathing disorders in sleep associated with
‘microarousals’ in patients with allergic rhinitis. Acta Otolaryngol 1981;
92:529-533.

Zwillich CW, Pickett C, Hanson FN, et al. Disturbed sleep and prolonged
apnea during nasal obstruction in normal men. Am Rev Respir Dis 1981;
124:158-160.

Krouse HJ, Davis JE, Krouse JH. Immune mediators in allergic rhinitis and
sleep. Otolaryngol Head Neck Surg 2002; 126:607-613.

Mansfield LE, Diaz G, Posey CR, et al. Sleep disordered breathing and
daytime quality of life in children with allergic rhinitis during treatment with
intranasal budesonide. Ann Allergy Asthma Immunol 2004; 92:240-244.

Craig TJ, Mende C, Hughes K, et al. The effect of topical nasal fluticasone on
objective sleep testing and the symptoms of rhinitis, sleep, and daytime
somnolence in perennial allergic rhinitis. Allergy Asthma Proc 2003; 24:53 -
58.

Hirshkowitz M, Sharafkhaneh A. Clinical technologic approaches to sleep
evaluation. Neurol Clin 2005; 23:991-1005.

Stuck BA, Czajkowski J, Hagner A-E, et al. Changes in daytime sleepiness,
quality of life, and objective sleep patterns in seasonal allergic rhinitis: a
controlled clinical trial. J Allergy Clin Immunol 2004; 113:663-668.

Kiely JL, Nolan P, McNicholas WT. Intranasal corticosteroid therapy for
obstructive sleep apnoea in patients with co-existing rhinitis. Thorax 2004;
59:50-55.

Morgenthaler Tl, Kapen S, Lee-Chiong T, et al. Practice parameters for the
medical therapy of obstructive sleep apnea. Sleep 2006; 29:1031-1035.

Craig TJ, Hanks CD, Fisher LH. How do topical nasal corticosteroids improve
sleep and daytime somnolence in allergic rhinitis? J Allergy Clin Immunol
2005; 116:1264-1266.

Sangal RB, Thomas L, Mitler MM. Maintenance of wakefulness test and
multiple sleep latency test. Measurement of different abilities in patients with
sleep disorders. Chest 1992; 101:898-902.

Littner MR, Kushida C, Wise M, et al. Practice parameters for the Multiple
Sleep Latency Test and the Maintenance of Wakefulness Test. Sleep 2006;
28:113-121.

Arand D, Bonnet M, Hurwitz T, et al. The clinical use of the MSLT and MWT.
Sleep 2005; 28:14-15.

Harris CD. Maintenance of wakefulness test. AARC Times 2000; 50-1:78.

Kremer B. Quality of life scales in allergic rhinitis. Curr Opin Allergy Clin
Immunol 2004; 4:171-176.

Blaiss MS. Allergic rhinitis and impairment issues in schoolchildren: a con-
sensus report. Curr Med Res Opin 2004; 20:1937-1952.

Blaiss MS. Important aspects in management of allergic rhinitis: compliance,
cost, and quality of life. Allergy Asthma Proc 2003; 24:231-238.

Vuurman EF, van Veggel LM, Uiterwijk MM, et al. Seasonal allergic rhinitis and
antihistamine effects on children’s learning. Ann Allergy 1993; 71:121-126.

Weiler JM, Bloomfield JR, Woodworth GG, et al. Effects of fexofenadine,
diphenhydramine, and alcohol on driving performance. Ann Intern Med 2000;
132:354-363.

Qidwai JC, Watson GS, Weiler JM. Sedation, cognition, and antihistamines.
Curr Allergy Asthma Rep 2002; 2:216-222.

Santos CB, Pratt EL, Hanks C, et al. Allergic rhinitis and its effect on sleep,
fatigue, and daytime somnolence. Ann Allergy Asthma Immunol 2006;
97:579-587.

Gurevich F, Glass C, Davies M, et al. The effect of intranasal steroid
budesonide on the congestion-related sleep disturbance and daytime som-
nolence in patients with perennial allergic rhinitis. Allergy Asthma Proc 2005;
26:268-274.

Kheirandish L, Goldbart AD, Gozal D. Intranasal steroids and oral leukotriene
modifier therapy in residual sleep-disordered breathing after tonsillectomy
and adenoidectomy in children. Pediatrics 2006; 117:197-198.

Moinuddin R, deTineo M, Maleckar B, et al. Comparison of the combinations
of fexofenadine-pseudoephedrine and loratadine-montelukast in the treatment
of seasonal allergic rhinitis. Ann Allergy Asthma Immunol 2004; 92:73-79.

Katelaris CH, Carrozzi FM, Burke TV. Allergic rhinoconjunctivitis in elite
athletes: optimal management for quality of life and performance. Sports
Med 2003; 33:401-406.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



	Assessing outcomes from the sleep disturbance associated with™rhinitis
	Introduction
	Allergic rhinitis and sleep disturbance
	Mechanism of sleep disturbance
	Subjective instruments
	Generalized health related questionnaires
	Rhinitis specific questionnaires
	Sleep specific questionnaires
	Objective instruments
	Peak nasal inspiratory flow
	Acoustic rhinometry
	Rhinomanometry
	Polysomnography
	Multiple Sleep Latency Test
	Maintenance of Wakefulness Test
	Learning assessment
	Performance testing
	Conclusion
	Acknowledgement
	References and recommended reading


