
CME review article
This feature is supported by an unrestricted educational grant from AstraZeneca LP

Allergic rhinitis and its effect on sleep, fatigue,
and daytime somnolence
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Timothy J. Craig, DO

Objective: To examine the adverse effects of sleep impairment on the quality of life of patients with the disorder and how these
effects can be treated with therapies targeted at the underlying problems that influence sleep.

Data Sources: Medline and Ovid search for sleep and rhinitis.
Study Selection: All literature on this topic were reviewed, and, if significant, were incorporated into this review.
Results: Intranasal corticosteroids used as treatment for allergic rhinitis have been shown to reduce the nasal congestion

characteristic of the disorder. Data on sleep-related end points from clinical trials on intranasal corticosteroids also reveal that
the treatment’s effectiveness in alleviating nasal congestion leads to better sleep, reduced daytime somnolence, and improved
quality of life.

Conclusion: Further research, specifically using sleep measurements as primary end points, is needed to definitively show that
intranasal corticosteroids reduce nasal congestion, thereby improving sleep and, consequently, quality of life in patients with
allergic rhinitis. These future trials will serve to identify the most effective therapies that target the adverse effects of sleep
impairment in this disorder.
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INTRODUCTION
Patients with allergic rhinitis often experience impaired sleep.
A recent survey of allergic rhinitis patients revealed that 68%
of respondents with perennial allergic rhinitis (PAR) and 48%
with seasonal allergic rhinitis (SAR) reported that their con-
dition caused significant sleep disturbances.1 One of the ma-
jor symptoms of the disorder, nasal congestion, in addition to
such underlying disease processes as the release of inflam-
matory mediators, can cause the sleep impairment associated
with allergic rhinitis.

The symptoms of allergic rhinitis include rhinorrhea;
sneezing; pruritus of the eyes, nose, and throat; and nasal

congestion. Nasal congestion stands as one of the most prom-
inent and bothersome symptoms of the disorder, especially
since it is linked to sleep-related problems associated with
allergic rhinitis, such as sleep-disordered breathing, sleep
apnea, and snoring.2–5

The prevalence of allergic rhinitis makes the sleep impair-
ment associated with this disorder a common problem. Al-
lergic rhinitis reportedly affects approximately 25% of the
world’s population,6 and its prevalence has continued to
increase.7 It has been estimated that the disorder affects 20
million to 40 million people in the United States, which
includes approximately 40% of the nation’s children.8 In
Europe, the prevalence of allergic rhinitis is estimated as
23%.9

Those with allergic rhinitis often cannot escape the socio-
economic burdens associated with living with the disorder. In
2000, patients spent more than $6 billion on prescription
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medications for allergic rhinitis.10 Along with this over-
whelming cost of treatment, patients must face the secondary
cost of poor productivity, which stems from the negative
impact of the disorder’s symptoms on patients’ lives, as well
as the use of inappropriate therapies. The detrimental effect
of allergic rhinitis on patients’ quality of life has been dem-
onstrated by generic health-related quality-of-life question-
naires, such as the Medical Outcomes Study 36-Item Short-
Form Health Survey, and disease-specific measures, such as
the Rhinoconjunctivitis Quality of Life Questionnaire
(RQLQ).11–16 This adverse impact on patients may result from
the sleep impairment associated with the disorder.

Although studies have shown that treatments for allergic
rhinitis, particularly those that improve symptoms of nasal
congestion, can improve patients’ sleep and quality of life,
further research is needed to elaborate these limited existing
data. This review explores the sleep impairment associated
with allergic rhinitis and the adverse effects of disturbed sleep
on patients’ quality of life. This review also examines how
these effects are altered by therapies that target the disorder’s
underlying problems that influence sleep. A search of the
literature was conducted using Medline and Ovid. All manu-
scripts found on “Sleep and Rhinitis” were reviewed, and if
the manuscripts added significantly to the medical literature
they were included into this review.

EVIDENCE OF SLEEP IMPAIRMENT IN
ALLERGIC RHINITIS
Allergic rhinitis is generally associated with sleep impair-
ment, daytime somnolence, and fatigue. Of the multiple
symptoms of allergic rhinitis, nasal congestion, in particular,
detrimentally affects sleep.5,17 The Allergic Rhinitis and Its
Impact on Asthma guidelines (Table 1) serve to classify
allergic rhinitis severity and provide a measure for this degree
of sleep impairment.6 The sleep disturbances allergic rhinitis
patients experience include microarousals and sleep-disor-
dered breathing, which includes snoring, obstructive sleep
apnea, and/or hypopnea.18,19 Contrary to results from previous
studies, however, Kramer et al20 proposed that allergic rhinitis
is not a major risk factor for obstructive sleep apnea syn-
drome. Chronic excessive daytime sleepiness or chronic non-

restorative sleep have been demonstrated as more likely dis-
turbances in patients with frequent nighttime symptoms than
in those with rare or no such symptoms.5 Further examples
illustrating that sleep impairment is a major concern for
allergic rhinitis patients include a study that showed that
allergic rhinitis leads to snoring in children21–23 and another
study that demonstrated that concomitant allergic rhinitis
independently relates to difficulty sleeping and daytime
sleepiness in bronchial asthma patients.24

MECHANISMS OF SLEEP IMPAIRMENT
To alleviate the symptom of sleep impairment in patients with
allergic rhinitis, the mechanisms involved in this problematic
issue must first be identified. Recent studies have proposed
that the reduced sleep quality and daytime fatigue character-
istic in allergic rhinitis patients may consequently arise from
sleep impairment secondary to symptoms of the disorder,
particularly nasal congestion,5,18,25 or to the effects of the
disorder itself, such as the underlying pathophysiological
changes associated with allergic rhinitis.26

Nasal Congestion
Nasal congestion, which results when the cavernous tissues
of the nasal turbinates swell after dilation of the capacitance
vessels, is a common and bothersome symptom that affects
numerous allergic rhinitis patients. Its mechanism involves
the reduction in the internal nasal diameter and the increase in
airway resistance to nasal airflow, and the symptom can also
cause nasal obstruction.27 Subjective, clinical assessments of
nasal congestion severity exist, as well as objective measures
of nasal airflow, such as peak nasal inspiratory flow, assess-
ments of airway resistance and conductance (rhinomanom-
etry), and acoustic rhinometry, which assesses the volume
and area of the nasal cavity by analyzing reflected sound
waves.28–30

The symptom of nasal congestion worsens at night and first
thing in the morning, presumptively because of the posture
change when an individual first lays down31 and the normal
decrease in serum cortisol levels overnight. Landstra et al32

demonstrated the latter in asthma patients, in whom they
concluded that lower cortisol levels lead to greater nocturnal
airway obstruction. A study on allergic rhinitis patients con-
cluded that congestion worsens overnight and peaks at ap-
proximately 6 AM, showing a large-amplitude, circadian vari-
ation.27

Results from an Internet survey of 2,355 individuals with
allergic rhinitis or the parents of children with allergic rhinitis
further reinforced the complaints of those with the disorder.
A total of 85% of the respondents or their children reported
experiencing nasal congestion, and 40% of all respondents,
the greatest proportion of participants who rated the severity
of various symptoms, considered their nasal congestion se-
vere (Fig 1).33 Approximately 50% of the respondents re-
ported that nasal congestion was their most bothersome
symptom and that it woke them during the night and made it

Table 1. ARIA Guidelines for the Classification of Allergic Rhinitis6

Symptoms Description
Intermittent Present �4 days per week or �4 weeks
Persistent Present 4 days per week and �4 weeks

Severity
Mild No impairment of sleep, daily activities,

leisure or sport, or school or work; no
troublesome symptoms

Moderate to
severe

One of more of the following are present:
impairment of sleep; impairment of daily
activities, leisure, or sport; impairment of
school or work; troublesome symptoms
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difficult to fall asleep (Fig 2).33 A total of 20% of adult
respondents claimed that their partner’s or spouse’s sleep was
adversely affected by their nasal congestion, and the degree
of sleep impairment correlated with the severity of their
congestion.33 Furthermore, the survey revealed that nasal
congestion negatively affected the individuals’ or their chil-
dren’s emotions and ability to perform daily activities, all of
which may result from the detrimental effects of nasal con-
gestion on sleep.33

Studies on treatments for the nasal congestion associated
with allergic rhinitis, such as one by our group on treatment
with topical nasal corticosteroids, propose that the poor sleep
and daytime somnolence characteristic of the disorder is
predominantly attributed to the symptom of nasal conges-
tion.25 It has been shown that subjecting healthy individuals
to nasal occlusion leads to increased sleep apnea and transient

arousals.2,3 Previous studies that objectively evaluated the
sleep patterns of allergic rhinitis patients demonstrated that
their symptoms of nasal congestion led to increased mi-
croarousals19 and episodes of apnea at night.18 Further, in
individuals with allergic rhinitis, congestion either caused or
worsened their sleep impairment, which included obstructive
sleep apnea.28,34 According to Canova et al,35 patients with
obstructive sleep apnea syndrome posed a higher risk of
having PAR than having obstructive pulmonary disorder. To
support this finding, Juniper et al36 developed the Nocturnal
Rhinoconjunctivitis Quality of Life Questionnaire (NRQLQ),
which led them to discover that allergic rhinoconjunctivitis
patients who complained of impaired sleep due to nighttime
symptoms found nasal and sinus congestion to be among their
most bothersome and troublesome symptoms.

A population-based study on the role of acute and chronic
nasal congestion in sleep-disordered breathing, which studied
4,927 patients with a history of nasal congestion and impaired
sleep, showed that patients with frequent nocturnal rhinitis
symptoms, compared with those with rare or no symptoms,
were more likely to complain of habitual snoring, chronic
nonrestorative sleep, and excessive daytime fatigue.5 Addi-
tionally, the study illustrated that patients with allergic rhini-
tis–associated nasal congestion were 1.8 times more likely to
have moderate-to-severe sleep-disordered breathing com-
pared with patients with allergic rhinitis and no reported nasal
congestion.5

A population-based cohort study (n � 4,916) by Young et
al4 investigated and confirmed the role of nasal congestion as
a risk factor for habitual snoring. It has been suggested that
the switch to oronasal breathing after nasal congestion, which
compromises the airway and leads to sleep-disordered breath-
ing, stands as the major element that explains the correlation
between nasal congestion and snoring.5 Furthermore, the re-
view by Chen and Kushida37 advised that nasal obstruction
must be considered in patients with sleep-associated breath-
ing disorders as an adjunct to other surgical and nonsurgical
treatment.

Other Symptoms
Additional symptoms of allergic rhinitis that may cause the
poor sleep and increased sleep disturbance characteristic of
the disorder include sneezing, rhinorrhea, and nasal pruri-
tus.35 During their establishment of the NRQLQ, Juniper et al
discovered that allergic rhinitis patients considered rhinorrhea
one of the most troublesome symptoms that interfered with
their sleep.36 The survey by Camhi et al38 of children with
sleep disturbances illustrated that respiratory symptoms serve
as risk factors for disorders of initiating and maintaining
sleep, snoring, and excessive daytime sleepiness. Addition-
ally, the study characterized wheezing as a risk factor for
disorders of initiating and maintaining sleep and cough and
sputum production as risk factors for snoring and excessive
daytime sleepiness.38
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Figure 1. The severity of nasal congestion in individuals with allergic
rhinitis.34 Results are expressed as a proportion of all survey respondents who
experienced a particular symptom who rated it as severe.
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Figure 2. Effects of nasal congestion on sleep in individuals with allergic
rhinitis34 in response to the question, “In what ways, if any, has the nasal
congestion affected you/your child during the night?”
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Immune Response Mediators
Histamine and cytokines are examples of inflammatory me-
diators released in the process of an allergic reaction, and
such mediators may directly influence the central nervous
system and result in the disturbed sleep daytime somnolence
characteristic of allergic rhinitis.39–41 Histamine helps regu-
late the sleep-wake cycle and arousal,39 whereas the higher
levels of the cytokines interleukin (IL) 1�, IL-4, and IL-10
seen in patients with allergies, compared with healthy indi-
viduals, correlate with increased latency to rapid eye move-
ment (REM) sleep, decreased time in REM sleep, and de-
creased latency to sleep onset.41 It is postulated that any such
disruptions in REM sleep may cause daytime fatigue, diffi-
culty concentrating, and poor performance in allergic rhinitis
patients.41 Inflammatory cells and mediators exhibit evident
circadian variation, with its highest levels in the early morn-
ing hours,42 thus possibly explaining why the peak of allergic
rhinitis symptoms frequently occurs on waking and why
nighttime sleep is detrimentally affected in the disorder.

SLEEP IMPAIRMENT AND QUALITY OF LIFE

The Effects of Sleep Impairment
Patients with allergic rhinitis often must face adverse conse-
quences of sleep disturbances, such as impaired cognitive
function and decreased productivity and performance in the
workplace.43–45 In children with allergic rhinitis, learning
ability and school performance are affected.46,47 Although
symptoms of the disorder may lead to these consequences,
the sleep impairment caused by allergic rhinitis is the likely
cause of aggravation.5,47,48 Sleep-disordered breathing and
sleep impairment have been known to correlate with de-
creased quality of life in the general population.49 Specifi-
cally, it has been shown that experimentally induced sleep
fragmentation in healthy patients leads to impaired mental
flexibility and attention, increased daytime fatigue, and im-
paired mood.50,51 Children and adolescents with allergic rhi-
nitis also experience impaired sleep, which has been shown to
result in problems doing school work and poor school per-
formance, compared with controls.52,53

A survey across 5 European countries of patients with
allergic rhinitis or urticaria showed that a considerable pro-
portion of respondents reported snoring or poor sleep and not
feeling rested in the morning.6 Of these respondents, 29% to
79% and 28% to 56%, respectively, depending on the coun-
try, considered these problems either disruptive or extremely
disruptive.54 Patients with allergic rhinitis also frequently
complain of daytime fatigue, difficulty concentrating, and
impaired psychomotor performance.15,44,55 Results from an
Internet survey of 1,322 individuals with rhinitis showed that
both PAR and allergic rhinitis interfered with sleep (68% and
51% of respondents, respectively) and daily routine (58% and
48%, respectively).1 Additionally, the sleep impairment ex-
perienced by allergic rhinitis patients has been linked to
reduced psychological well-being.56

Measuring Sleep Impairment and Impact on Quality of Life
Studies on the subjective and objective measurements of
sleep impairment and its influence on patients’ quality of life
particularly emphasize the major impact of this problem on
patients with allergic rhinitis. In patients with this disorder,
most studies have used subjective measures, such as ques-
tionnaires or daily scoring of symptoms, sleep problems,
daytime somnolence, and fatigue. Juniper’s RQLQ uses qual-
ity-of-life measures that are disease specific and includes a
domain that assesses the effects of disease and/or treatment
on patients’ sleep.57,58 Such questionnaires emphasize the
problems and symptoms patients commonly complain of and
seek help for and are thus more sensitive to alterations in
patients’ quality of life than generic health-status question-
naires.13 The NRQLQ focuses on the functional impairments
of patients with nighttime symptoms and assesses problems
and symptoms during sleep time, as well as on waking
hours.35 The Epworth Sleepiness Scale,59 Pittsburgh Sleep
Quality Index,60 Calgary Sleep Apnea Quality of Life Index,61

and University of Pennsylvania Functional Outcomes of
Sleep Questionnaire62 serve as general questionnaires that
examine quality of sleep and daytime somnolence. However,
these questionnaires may be inadequate in their analysis of
the mild-to-moderate sleep impairment characteristic of al-
lergic rhinitis because of their poor sensitivity.

Studies on allergic rhinitis that objectively evaluate sleep
by using polysomnography are few.4,5,18,19,26,41,63,64 One such
study observed 25 patients with SAR and 25 healthy volun-
teers, all of whom underwent 2 consecutive nights of poly-
somnography before and during the pollen season, and results
showed statistically significant differences between the 2
groups in sleep parameters, which included increases in the
apnea index (number of apneas per hour), hypopnea index
(number of hypopneas per hour), apnea-hypopnea index,
snoring time, amount of REM sleep, and sleep latency.26

However, parameter values were within normal limits, pre-
venting the changes from showing clinical relevance. Statis-
tical significance was also reported in daytime sleepiness,
which was subjectively measured using the Epworth Sleepi-
ness Scale, in SAR patients compared with healthy patients.26

These results thus point toward a weak correlation between
subjective and objective measures of sleep impairment.

EFFECTS OF THERAPY
Treatments aimed at reducing nasal congestion may alleviate
sleep disturbances and daytime somnolence and consequently
improve the quality of life of those with allergic rhinitis.
However, the multiple treatments for the disorder vary in
their efficacies.

Sedating antihistamines are contraindicated in patients who
complain of daytime sedation, fatigue, and functional impair-
ment; such treatment is also not recommended for most
patients with allergic rhinitis. Common treatment for allergic
rhinitis includes nonsedating oral antihistamines, which alle-
viate nasal symptoms such as rhinorrhea, sneezing, and pru-
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ritus but may be less effective in reducing nasal congestion.17

Two studies by Murray et al65 and Golden et al66 suggest that
treatment using oral or topical antihistamines results in im-
proved quality of life and sleep. Oral decongestants are
successful in improving nasal congestion but may detrimen-
tally affect sleep because of their stimulatory effects and,
additionally, may result in systemic adverse effects, such as
tachycardia and urinary retention.17 Topical decongestants
may improve sleep in patients with nasal obstruction67 but
should not be used for extended periods because of the risk of
rhinitis medicamentosa or “rebound” congestion.17 Data,
though limited, show that the anticholinergic agent ipratro-
pium bromide may improve sleep and quality of life.68 How-
ever, ipratropium bromide appears to be unsuccessful in the
relief of nasal congestion.17 Studies have shown that either
leukotriene receptor antagonists as monotherapy69,70 or a
combination of an antihistamine and a leukotriene receptor
antagonist71 effectively improves sleep and quality of life in
allergic rhinitis patients and in those who have sleep-disor-
dered breathing. Intranasal corticosteroids alleviate conges-
tion and other nasal symptoms of allergic rhinitis and are used
as first-line therapy when nasal obstruction is a predominant
symptom in patients.17

The Role of Intranasal Corticosteroids
Intranasal corticosteroids have been shown to effectively
relieve the nasal symptoms of allergic rhinitis, such as
congestion.72,73 The effectiveness of intranasal corticoste-
roids in relieving nasal congestion may have a positive
effect on sleep, daytime somnolence, and quality of life in
patients with allergic rhinitis. Three studies on adults and
children with PAR support the hypothesis that this form of
treatment decreases nasal congestion, subjective daytime
sleepiness, and fatigue and improves sleep and quality of
life.63,74,75 Another study that used subjective measures
demonstrated that intranasal corticosteroids appeared to
improve nasal congestion and sleep impairment in PAR
patients compared with placebo, although the study did not
find significant improvement in daytime somnolence and
fatigue.25 A study by Berlin et al76 showed that intranasal
corticosteroids are more effective than azelastine nasal
spray in improving nasal congestion, sleep, and daytime
somnolence in patients with PAR. Another study on PAR
concluded that treatment with intranasal corticosteroids
leads to considerable improvement in subjective assess-
ments of sleep and decreased daytime somnolence and
fatigue by more than 10%, although this last result did not
show statistical significance.64 In children with SAR, in-
tranasal corticosteroids displayed efficacy in the improve-
ment of nasal symptoms and quality of life, as well as
verbal memory.77 This mode of treatment was also proven
to alleviate allergic rhinitis associated with obstructive
sleep apnea syndrome and to consequently lead to both
significantly lower frequencies of apnea and/or hypopnea
episodes and subjective improvements in nasal congestion

and daytime alertness, although snoring noise and sleep
quality showed no statistical significance compared with
treatment with placebo.78 A study by Milgrom et al68 found
that intranasal corticosteroids alleviate nasal congestion
and improve quality of life in children with PAR or non-
allergic rhinitis, consequently decreasing the detrimental
impact of rhinorrhea on mood, concentration in school,
and sleep. Two studies in allergic rhinitis patients, one
using the RQLQ79 and the other using the NRQLQ and the
Pittsburgh Sleep Quality Index,80 revealed that treatment
using intranasal corticosteroids improves both nasal con-
gestion and health-related quality of life, including sleep.

These studies therefore support the notion that treatments
that focus on the nasal symptoms of allergic rhinitis may
reduce sleep impairment and improve patients’ quality of life.
However, this hypothesis has been supported primarily by
subjective assessments in studies where sleep-related out-
comes stood as secondary end points, and no study has
definitively shown that the reduction of nasal congestion by
an intranasal corticosteroid correlates with improvements in
daytime somnolence and fatigue, snoring, or objective sleep
measures. Thus, further studies, specifically large, well-de-
signed clinical studies that subjectively and objectively eval-
uate the outcomes of intranasal corticosteroid use in allergic
rhinitis patients with impaired sleep quality, daytime somno-
lence, and impaired daytime functioning, are needed.

CONCLUSIONS
The quality of life of patients with allergic rhinitis is detri-
mentally affected by the sleep impairment associated with the
disorder. One of the key causes that leads to sleep disruptions
and sleep-disordered breathing is nasal congestion, one of the
most common and bothersome symptoms of allergic rhinitis.
Recent research has led to the use of therapeutic agents that
specifically target the nasal congestion associated with sleep
impairment. Intranasal corticosteroids stand as effective treat-
ment that significantly reduces nasal congestion in allergic
rhinitis. Clinical trials using this treatment suggest that this
reduction in nasal congestion correlates with decreased sleep
impairment, reduced daytime somnolence, and improved
quality of life.
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Objectives: After reading this article, participants should be able to demonstrate an increased understanding of their knowledge of allergy/asthma/
immunology clinical treatment and how this new information can be applied to their own practices.

Participants: This program is designed for physicians who are involved in providing patient care and who wish to advance their current knowledge in the
field of allergy/asthma/immunology.

Credits: ACAAI designates each Annals CME Review Article for a maximum of 2 category 1 credits toward the AMA Physician’s Recognition Award. Each
physician should claim only those credits that he/she actually spent in the activity. The American College of Allergy, Asthma and Immunology is accredited
by the Accreditation Council for Continuing Medical Education to sponsor continuing medical education for physicians.

CME Examination
1–7, Santos CB et al. 2006;97:579–587.

CME Test Questions

1. What is the most bothersome sleep-related symptom as-
sociated with allergic rhinitis?
a. rhinorrhea
b. sneezing
c. nasal congestion
d. pruritus
e. postnasal drainage

2. Inflammatory cells and mediators peak at what time of the
day?
a. 6 AM

b. noon
c. 4 PM

d. before bed
e. midnight

3. Nasal congestion peaks at what time of the day?
a. 6 AM

b. noon
c. 4 PM

d. before bed
e. midnight

4. Which investigational tool is used as an objective mea-
surement of the severity of nasal airflow by assessing the
volume and area of the nasal cavity by analyzing reflected
sound waves of the nasal cavity?
a. peak nasal expiratory flow

b. peak nasal inspiratory flow
c. anterior rhinomanometry
d. acoustic rhinometry
e. acoustic rhinomanometry

5. Elevation of which group of cytokines correlates with
decreased latency to sleep onset, increased latency to
rapid eye movement (REM) sleep, and decreased time
in REM sleep in patients with allergic rhinitis compared
with healthy control subjects?
a. interleukin (IL) 4, IL-5, and IL-9
b. IL-4, IL-9, and IL-13
c. IL-1�, IL-4, and IL-5
d. IL-1�, IL-10, and IL-13
e. IL-1�, IL-4, and IL-10

6. Which class of pharmacologic agent is recommended as
first-line therapy when nasal obstruction is the predomi-
nant symptom?
a. oral decongestant
b. intranasal corticosteroid
c. oral antihistamine
d. topical antihistamine
e. leukotriene receptor antagonist

7. Which questionnaire focuses on the functional impair-
ments of patients with nighttime symptoms and assesses
problems and symptoms during sleep time, as well as on
waking?

Requests for reprints should be addressed to:
Timothy J. Craig, DO
Department of Medicine and Pediatrics
Hershey Medical Center
500 University Dr
MSHMC-UPC
Hershey, PA 17033-0850
E-mail: tcraig@psu.edu

586 ANNALS OF ALLERGY, ASTHMA & IMMUNOLOGY



a. Juniper’s Rhinoconjunctivitis Quality of Life Question-
naire

b. Epworth Sleepiness Scale
c. University of Pennsylvania Functional Outcomes of

Sleep Questionnaire
d. Nocturnal Rhinoconjunctivitis Quality of Life Ques-

tionnaire

e. Pittsburgh Sleep Quality Index

Answers on page 671.
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