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ORIGINAL ARTICLE

Allergic and Nonallergic Rhinitis: Can We Find the
Differences/Similarities between the Two Pictures?

A. Fusun Kalpaklioglu, M.D., F.A.A.A.A.I.,* and Ayse Baccioglu Kavut, M.D.

Faculty of Medicine Department of Allergic Diseases, Kirikkale University, Kirikkale, Turkey

The diagnostic challenge of rhinitis is to determine the etiology, specifically whether it is allergic or nonallergic. We therefore evaluated the
general features of patients with allergic (AR) and nonallergic rhinitis (NAR), as well as health-related quality of life (HRQoL). The study group
consisted of 323 patients (201 F/122 M) with a mean age of 31.79 ± 12.64 years. Almost two thirds of the population had AR (63.5%). Neither the
demographic characteristics nor the duration of rhinitis was different between the two groups. Total immunoglobulin E was significantly higher in
AR. Although both groups displayed a mild-intermittent rhinitis profile, patients with AR had more seasonal and NAR had more perennial symptoms
(p = 0.01). Frequency of nasal obstruction was comparable in both groups, whereas patients with AR significantly complained of rhinorrhea (86.8%),
followed by nasal obstruction, sneezing, and nasal itching compared with the NAR group. Conjunctivitis and sinusitis were more prominent in
the AR than NAR group (p = 0.01). However, the prevalences of asthma and bronchial hyperreactivity were not different, as well as the other
allergic or systemic comorbidities. Furthermore, the impairment in HRQoL was similar in both groups, using a generic questionnaire- Short form-36
(SF-36). In conclusion, although the allergy test results still remain the only relevant difference, the diagnosis of NAR is important as it has many
differences/similarities with AR and is seen almost half as often as AR in patients with chronic rhinitis.

Keywords allergic rhinitis, atopy, HRQoL, nonallergic rhinitis, SF-36

Introduction
Chronic rhinitis, which is defined as the inflammation of

the nasal mucosa, can be roughly classified into two distinct
groups from a practical point of view. Allergic rhinitis (AR)
is defined as nasal symptoms induced by an immunoglobulin
E (IgE)–mediated inflammation after allergen exposure. Pa-
tients with nonallergic rhinitis (NAR) have nasal symptoms
with no proven allergy (1, 2).

Although AR is the most common form of rhinitis that
affects more than 20% of adults, the prevalence of NAR is
unknown owing to inconsistent definition and lack of descrip-
tive studies (3). Furthermore, there is still no single valid test
for the diagnosis of NAR as specific immunological, func-
tional, radiological, and clinical assessments are required (2).

The symptomatology of NAR may resemble that of allergic
rhinitis, but it has a higher prevalence of sinusitis comorbid-
ity (4). Not only presenting symptoms of allergic and nonal-
lergic rhinitis are often indistinguishable from one another,
but also the differential diagnosis of NAR is quite exten-
sive. In addition, NAR frequently occurs in atopic situation
and presents as mixed rhinitis, as 44% of patients with AR
may have concomitant nonallergic component (3). Recently
a study conducted in adolescents and adults had addressed
the clinical and demographic features of AR and NAR (5).

Failure in the diagnosis and in the treatment of NAR has
significant consequences, including health-related quality of
life (HRQoL). Although understanding of pathophysiology
and pharmacology of rhinitis has increased within recent

*Corresponding author: A. Fusun Kalpaklioglu, Kirikkale University,
Faculty of Medicine Department of Allergic Diseases, Kirikkale 71100,
Turkey; E-mail: afusunk@yahoo.com

years, few studies have examined the impact of rhinitis on
HRQoL to assess the burden of a disease as perceived by the
patient. AR affects mental QoL, predominantly associated
with impaired sleep and increased irritability (6). However,
few data are available on the HRQoL of patients with NAR
(7).

More importantly, improvements in the clinical aware-
ness and treatment of rhinitis may reduce the risk of asthma.
Therefore, differentiation between the various rhinitis sub-
types should be done to select an optimal treatment strategy
to produce fewer symptoms, improve quality of life, prevent
comorbidities, and prevent behavioral and psychological dis-
turbances (8).

The aim of the present study was to understand the gen-
eral characteristics of rhinitis with or without allergy in
a group of patients who seek medical help. We also ana-
lyzed HRQoL, as well as the factors that may interact with
rhinitis.

Methods
This was a retrospective study of 478 consecutive and un-

selected patients who were referred to the outpatient tertiary
clinic of Kirikkale University Hospital for the evaluation of
allergy/asthma. Briefly, 379 patients who had rhinitis were
detected and a total of 323 subjects with skin prick tests
(SPTs) were included into the study. Rhinitis was diagnosed
if the patients had a history of at least two of the above symp-
toms: nasal itching, sneezing, rhinorrhea, and/or obstruction
for more than 4 days a week and for more than 4 weeks a
year (9). Patients with concomitant nasal polyposis, septal
deviation if severe enough to cause persistent nasal obstruc-
tion, rhinitis medicamentosa, and those who were pregnant
or lactating were excluded.
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482 A. FUSUN KALPAKLIOGLU ET AL.

AR was defined as nasal symptoms accompanied by SPT
positivity with clinical relevance, whereas NAR was de-
fined as nasal symptoms with negative SPTs. The sever-
ity of rhinitis was classified as “intermittent”/“persistent” or
“mild”/“moderate-severe” proposed by the Allergic Rhinitis
and its Impact on Asthma (ARIA) guidelines (9). Asthma
diagnosis was made according to the American Thoracic So-
ciety criteria with symptoms of episodic wheezing, cough,
and shortness of breath responding to bronchodilators, and
reversible airflow obstruction documented in at least one pre-
vious pulmonary function study (10). Itchy episodes of the
eye and postnasal drainage were recorded. The diagnosis of
Samter triad was established under provocation challenges
with aspirin and/or nonsteroidal anti-inflammatory drugs
in suspected patients. Paranasal computed tomography was
used to define nasal polips. Chronic urticaria was diagnosed
if an acute attack was reported during the last 2 years. Food
and drug allergy were diagnosed with oral or skin provoca-
tion tests as previosly described (11, 12). Systemic diseases–
cardiovascular, gastrointestinal, and metabolic–were deter-
mined according to the medical records.

SPTs were performed with a battery of common inhalant
allergens (ALK, Madrid, Spain). Histamine hydrochloride
10 mg/mL and phenolated glycerol-saline served as positive
and negative controls. However, in some selected patients
intradermal tests were essential to exclude false-negative
reactions and to detect relevant allergen(s). The reaction
was regarded as positive if the mean wheal diameter was
at least 3 mm. Serum total IgE level and blood eosinophilia
were measured. C-reactive protein (CRP)-Latex was deter-
mined by immunoturbudimetric assays (Roche Diagnostics,
GmbH, Mannheim). Nonspecific provocation challenge was
performed with methacholine by 5-breath dosimeter tech-
nique. Bronchial hyperreactivity (BHR) was expressed as the
dose producing a 20% decrease in forced expiratory volume
in 1 second (FEV1).

The Medical Outcomes Study 36-Item Short-Form Health
Survey (SF-36) was used for determining HRQoL. The SF-
36 questionnaire includes 36 items and assesses 8 health
concepts as measures of physical and mental health (13). In
addition to 8 separate scales, two general domain measures
were used: physical component summary (PCS) and mental
component summary (MCS) scores. Higher scores represent
better health status. The SF-36 had been validated for the
Turkish language (14) and normative data of Turkish general
population we used were obtained by randomized testing
on 1,279 people selected from a study population of 46,290
people (15). The protocol for this study was approved by the
hospital ethics committee.

Statistical Analysis
Statistical analysis was performed using SPSS statisti-

cal software, version 15.0 (SPSS Inc, Chicago, IL). In-
tergroup comparisons were made using the χ2 test for
categorical variables and the student T test for quanti-
tative variables. p < 0.05 was regarded as statistically
significant.

Table 1.—Demographic and functional characteristics of patients with allergic
rhinitis (AR) and non allergic rhinitis (NAR).

AR NAR
(n = 205) (n = 118) p

Age (year)∗ 31 ± 13 33 ± 13 0.14
Female/male (%) 59/41 67.8/32.2 0.11
Smokers (%) 13.7 17.8 0.31
BMI (kg/m2)∗ 25 ± 5.5 25 ± 5.1 0.99
Education (year)∗ 10 ± 8 8.5 ± 3.7 0.02
Family atopy (%) 53.2 37.3 0.01
Total IgE (IU/mL)∗ 261 ± 359 126 ± 172 0.01
Blood eosinophilia (% of leukocyte)∗ 2.7 ± 2.5 3 ± 2.6 0.58
C-reactive protein (mg/L)∗ 0.3 ± 0.4 0.4 ± 0.5 0.58

BMI = body mass index; ∗mean ± standard deviation.

Results
The Characteristics of the Study Population

A total of 379 patients with rhinitis were enrolled; how-
ever, SPTs were missing in 56 subjects. Therefore, data from
323 patients with a mean age of 31.7 ± 12.6 years were
included in the study. 62.2% were female and 37.8% were
male.

AR versus NAR
Most of the patients were diagnosed as AR (205, 63.5%),

whereas NAR was diagnosed in 118 patients (36.5%), with no
difference between the age, gender, BMI, cigarette smoking,
eosinophilia, and CRP measurement (Table 1). Total serum
IgE levels and family history of atopy were significantly
higher in subjects with AR (p = 0.01), and they were likely
to be more educated (p = 0.02).

The average duration of rhinitis was 6.2 ± 5.4 and 5.3 ± 4.6
years in the AR and NAR groups respectively, with no signif-
icant difference. More than half of the patients with AR had
seasonal-mild-intermittent symptoms, whereas nonallergic
patients had significantly more perennial-mild-intermittent
rhinitis (p = 0.01). Patients with AR were mainly sensitized
with pollens, followed by house dust mites (69% and 45%),
and had rhinorrhea, frequent nasal itching, and sneezing,
compared to NAR group (p = 0.04, p = 0.02, and p = 0.01,
respectively) (Table 2). Both the prevalence of nasal obstruc-
tion and hyposmia were comparable between the groups.
Prior nasal surgery was more frequent in patients with NAR
than AR group (p = 0.06) as well as in those with coexisting
asthma (data not shown).

Almost one third of the groups had doctor-diagnosed
asthma. But neither the prevelances of asthma and BHR,
nor the systemic diseases were significantly different. The
duration of asthma was significantly higher in the aller-
gic type of rhinitis than NAR (2.3 ± 5 and 1.4 ± 3.3
years, p = 0.04). Almost two thirds of the individuals with
asthma in each group had persistent symptoms. Subjects
with AR were found to have significantly more eye symp-
toms and sinusitis (p = 0.01). Other comorbidities did not
differ between the AR and the NAR groups (p > 0.05)
(Table 3).

HRQoL
The mean scores of the SF-36 subscales, except physical

functioning, were higher in AR than in patients with NAR,
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Table 2.— Comparison of symptoms between allergic (AR) and nonallergic
(NAR) groups.

AR NAR p

Duration of rhinitis (year)∗ 6.2 ± 5.4 5.3 ± 4.6 0.13
Seasonal/perennial 61/39 13/87 0.01
Intermittent/persistent 58/42 86/14 0.01
Mild/Moderate-severe 57/43 84/16 0.01
Nasal obstruction 84.4 88.1 0.35
Rhinorrhea 86.8 78 0.04
Nasal itching 57.6 44.1 0.02
Sneezing 74.5 54.2 0.01

0–3/day 25.4 45.8
4–7/day 24.9 33.1
>8/day 49.8 21.2

Hyposmia 17.6 15.3 0.59
Nasal operation 7.8 14.4 0.06

All the prevalence(s) are expressed as percentage of the group except ∗: mean ± standard
deviation.

with no statistically significance. Likewise, PCS and MCS
scores were found to be similar between the two groups
(Figure 1).

Discussion
Although the differential diagnosis of various rhinitis

forms is presumptively based on the symptoms and the his-
tory of triggers, confirmation of AR requires documentation
of specific IgE reactivity. On the contrary, NAR has similar
symptomatology without identifiable specific allergic sensi-
tivity. NAR is a general term for a number of various and
not well-defined nasal conditions of partly unknown etiol-
ogy and pathophysiological mechanisms. It is important to
differentiate NAR from rhinitis of allergic etiology because
of its high prevalence. Once the diagnosis is established, an
appropriate treatment plan tailored to a specific diagnosis
should be designed (1, 16–18).

We showed that AR was almost twice as often as NAR
in an outpatient clinic (n: 205/118, 1.7/1). This is somewhat
less than the distribution of AR and NAR (3:1) in western
Europe. In a community-based Danish survey, 77% of the
population with rhinitis had AR, whereas 23% had NAR
(5). A high prevalence of self-declared rhinitis symptoms
(39.3%) was found in the Belgian population, and AR was
approximately three times more prevalent than noninfectious
nonallergic rhinitis (NINAR) (19). In both studies, patients
were recruited using a screening questionnaire. Conversely,
our group consisted of individuals who sought help for their
symptoms related to rhinitis. Gender distribution was not
different between the patients with allergic or nonallergic

Table 3.—Prevalence∗ of other diagnosis and comorbidities in the study groups.

AR NAR p

Asthma 33.7 26.3 0.17
BHR 5.9 9.3 0.42
Conjunctivitis 63.4 39.8 0.01
Sinusitis 75.1 54.2 0.01
Urticaria 23.9 23.7 0.98
Food allergy 9.8 9.3 0.9
Drug allergy 15.2 13.6 0.69
Systemic diseases 14.7 18.6 0.36

∗All the prevalence(s) are expressed as percentage of the group.
BHR = Bronchial hyperreactivity.

rhinitis in consistent with the survey from Sweden (20). Like-
wise, neither the mean age nor the duration of rhinitis as ex-
pressed by years was different between the two groups. The
wide age range in the present study (10–66 years) may partly
explain this feature. Among the individuals with chronic
rhinitis, the percentage of nonallergic etiology was shown
to increase with age. Although NAR is even more than 60%
beyond the fifth decade of life, AR is uncommon in elderly
patients (4, 21).

Despite the fact that the ARIA guideline was developed
mainly for AR, we preferred to classify patients with NAR ac-
cording to the same definitions to compare the characteristics
of these two groups in terms of duration and severity of symp-
toms. All patients had mostly mild-intermittent symptoms,
but allergic rhinitis was significantly more persistent-severe
in the present study. Our patients with NAR complained of
perennial symptoms, while subjects with allergic symptoms
showed more seasonal predominance, as expected. On the
contrary, subjects with NAR had more persistent but equally
severe symptoms compared to AR group in the Danish sur-
vey. Patients with AR displayed more persistent and moder-
ate/severe ARIA profile than NINAR as reported by Bachert
et al. (5, 19).

In addition, overall symptomatology in NAR was signifi-
cantly less than that of AR, as was the case that AR patients
had a greater number of symptoms, in the Belgian survey.
In our study, nasal obstruction was the leading symptom in
NAR, whereas rhinorrhea was the prominent symptom fol-
lowed by sneezing and itching in AR. Likewise, NAR was
shown to be a prevalent condition, which was characterized
by severe symptoms, most prominently rhinorrhea and nasal
congestion, in the community-based sample. Sneezing and
itchy eyes were the dominant complaints in the AR group
within particular season (5).

In our study, the diagnosis of NAR was made when allergy,
major nasal structural abnormalities, and infections had been
excluded. However, patients with NAR were more likely to
have previous nasal operations (p = 0.06). NAR may also be
expressed as a condition of increased perception to irritants
and to environmental changes (22). Moreover, the signifi-
cance of symptom exacerbation by nonallergic triggers in
the setting of AR remains to be determined. Although we did
not specifically explore hyperreactivity against environmen-
tal irritants, neither the detailed history nor nonspecific BHR
was found to be different between the two groups.

The prevalence of conjunctivitis and sinusitis were more
frequent in AR. But no other allergic comorbidity including
asthma and systemic diseases was shown to be different in
our study population. Suzuki et al. found that type I allergic
reaction had a significant role in the pathogenesis of sinusitis
in AR (23).

Another important aspect of this study was the investiga-
tion of HRQoL in the whole group. We have shown that all the
domains–but physical functioning–of SF-36 in patients with
AR were insignificantly higher than the NAR group. Rhini-
tis can greatly affect a patient’s quality of life and exerts a
tremendous societal burden in terms of both its direct and
indirect costs. There are many reports revealing the HRQoL
in patients with AR and relatively few studies in patients with
NAR, but there is no investigation that assessed the relative
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Figure 1.—Comparison of mean (± standard deviation) health-related quality of life using SF-36 subscale scores in allergic and nonallergic rhinitis with population
norms. AR and NAR patients have similar levels of SF-36 subscale scores (p > 0.05), which are lower than Turkish population norm data.

burden of both disease states in a single population (7, 24).
Therefore, this is first study, at least to our knowledge, that
evaluates both forms. Data from studies of patients with al-
lergy show that rhinitis predominantly affects mental quality
of life (6). However, AR was associated neither with mental
nor with physical HRQoL as was found in the NAR group
in our study. The adverse effects of rhinitis were reported to
be substantially limiting, particularly women reporting more
severe psychosocial effects. In contrast, we found that NAR
impaired quality of life equally as in subjects with AR, in
both genders. The limitation of this current study was the
lack of a control group. However, when compared to the re-
sults of the subjects with no chronic diseases in the Turkish
population, the impairment in HRQoL in this study group
was significant (15).

This retrospective investigation was performed to test
whether there were certain points that would be helpful in
the differentiation of allergic and nonallergic rhinitis. In this
respect, it is not only hard to explain the conflicting findings
but also to compare the results with those of previous studies
with different methodology. Among the potential functional
abnormality seen in NAR is the local production of IgE in the
nasal mucosa (25). This explanation may lead to many sim-
ilarities between allergic and nonallergic forms of rhinitis.

Over the last decade, the united airway concept has em-
phasized the need to take the entire respiratory system into
account when treating asthma (9, 26). To achieve this goal,
a consensus on the definitions of rhinitis and rhinitis sub-
types including mixed rhinitis, nonallergic triggers that best
define NAR, and updating guidelines for the interpretation
of specific IgE must be necessary (27).

In conclusion, the answer to the question in the title is
not that easy. AR and NAR are quite similar from a clin-
ical viewpoint and the allergy test negativity still remains
the only relevant difference. However, our findings stress
the importance of definitive diagnosis before the early and
appropriate management of NAR as well as AR. Further in-
vestigations with larger populations are needed to determine
to which extent AR and NAR has similarities as well as
differences.
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