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Introduction

AR is an immunoglobulin E (IgE)-mediated 
inflammatory condition, characterized by the 
cardinal symptoms of sneezing, nasal obstruction, 
rhinorrhea and itchy eyes. AR, as a global health 
problem, affects 10 to 30 % of the worldwide 
population and impacts on school performance, 
socialization, and work productivity.1

	 Nevertheless, the prevalence of AR has increased 
progressively over the last decades and this 
condition now ranks as one of the top ten reasons 
for visits to primary care clinics.2 Although a 
standard diagnostic approach recommended by the 
Allergic Rhinitis and its Impact on Asthma (ARIA) 
guideline has indicated the importance of allergy 
tests to confirm or exclude an allergic etiology, 
allergy tests are not commonly performed in many 
primary care clinics. Indeed, it has been reported 
that only around 50% of the symptomatic patients 
have an allergy test before being confirmed by AR 
diagnosis.3 While assessment of nasal symptoms, 
undoubtedly have an important role in diagnosing 
patients with AR in primary care clinics. The 
symptoms of AR and NAR are similar, but the 

treatment and follow-up are different. Differential 
diagnosis of AR and NAR is symptomatic-
consistent allergen sensitization detected by 
skin prick test (SPT) and/or measurement of IgE 
levels. However, these tests are usually available 
in the tertiary and in some secondary care levels. 
Unfortunately, in the clinical practice, most of 
the patients with nasal symptoms first apply to 
primary care medical centers and diagnosis rely 
on history and physical findings. This method may 
lead to problems of overdiagnosis/underdiagnosis 
and overtreatment/undertreatment of AR so that 
differentiation of AR from NAR is necessary to 
decrease the physiological, psychological, and 
economic impact of the disease. 
	 Jonathan A. Bernstein found that an irritant 
index questionnaire could reclassify physician-
diagnosed AR and NAR into categories with high 
and low irritant burdens, but it seems not very 
convenient to use in routine outpatient work, 
let alone other objective methods like acoustic 
rhinometry and/or rhinomanometry. So the simple 
and patient-friendly subjective measurement such 
as VAS is practically the best choice. The VAS is 
the psychometric measuring instrument designed 
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half of the diameter of the histamine control and at 
least 3 mm larger than the diameter of the negative 
control.11

	 NAR was diagnosed when the subjects had nasal 
symptoms and local nasal signs similar to AR but 
exhibited negative SPT results. CRSsNP patients 
were diagnosed according to the American Academy 
of Otolaryngology-Head and Neck Surgery (AAO-
HNS) 2004 guideline. Comprehensive clinical 
characterization by assessment of nasal symptoms, 
nasal examination, nasal endoscopy, and computed 
tomographic scanning of the sinus was performed 
for diagnostic evaluation of each patient. Similar 
to NAR patients, all CRSsNP patients also 
demonstrated negative SPT results. 
	 All subjects involved in the present study 
provided written informed consent before their 
recruitment. The study protocol was approved 
by the Ethics Committee of Beijing Tongren 
Hospital and was performed in accordance with the 
guidelines of the World Medical and was performed 
in accordance with the guidelines of the World 
Medical Association’s Declaration of Helsinki.

Visual analogue scale

A horizontal VAS ranging from 0 to 10 cm was used 
to assess the severity of a total of seven predominant 
symptoms; including nasal obstruction (left and 
right), watery rhinorrhea (left and right), sneezing, 
itchy nose, itchy eyes, hyposmia and facial pain.12 
The VAS is a straight line, the end anchors of 
which are labelled as the extreme boundaries of the 
sensation, feeling, or response to be measured. The 
VAS to measure the severity of nasal symptoms 
was labelled as ‘not at all bothersome’ (0 m) on one 
end and ‘intolerable bothersome’ (10 cm) on the 
other. The VAS scores by measuring the distance, 
from one end of the scale to the subject’s mark on 
the line. All eligible patients were informed about 
the use of the VAS by trained observers and asked 
to evaluate the severity of their symptoms using the 
VAS. At the same time, an assigned rhinologist (the 
same one) also performed a VAS evaluation, based 
on the patient’s description of their symptoms. 
The physician completed the same VAS scale 
as patients and finished the VAS scales during a 
description symptom of patients. The VAS scale 
of the physician is the evaluation of the symptoms 
based on the information the physician gets from 
patients during the history taking. To avoid the bias 

to document disease-related symptom severity. 
It’s a quick and economical way to assess the 
condition of patients, and has been validated as 
a quantitative measure of symptoms in many 
diseases.4 The advantage of VAS is that they offer 
a high degree of resolution and also suited for 
AR patient self-assessment both in specialist and 
general medical treatment.5 It has been widely used 
to assess the severity of rhinitis,  the efficacy of 
the endoscopic sinus surgery and drug treatment in 
nasal diseases.6,7-9 Moreover, AR severity following 
the ARIA modified severity criteria assessed by 
VAS has been previously validated.10 The study 
aimed to evaluate the value of specific symptoms 
evaluated by VAS for differential diagnosis of AR 
compared with NAR and CRSsNP. Also, we design 
a physician-evaluated VAS of nasal diseases and 
compare the patient evaluated VAS scores with the 
physician-evaluated VAS scores.

Material and methods

Study design and study population 

A total of 199 patients was recruited from 
the outpatient clinic of the Department of 
Otolaryngology of Beijing TongRen Hospital, 
between January 2013 and May 2013. Of these 
patients, 39 were diagnosed with AR, 116 were 
diagnosed with NAR and 44 were diagnosed with 
CRSsNP. 
	 All patients had a history of AR for at least 1 
year and fulfilled all of the ARIA guideline criteria 
for AR, including i) the presence of persistent or 
discontinuous symptoms of anterior rhinorrhea, 
continuous sneezing, nasal obstruction and itching, 
ii) demonstration of a pale and edematous nasal 
mucosa, nasal discharge and swollen inferior 
turbinates by nasal endoscopy, and iii) positive SPT 
to a panel of common allergens as shown below. 
A diagnosis of AR was further confirmed by the 
presence of symptoms induced by exposure to an 
allergen shown to produce a strong positive skin 
test response. The tested antigens included Der 
p; Der f; animal hair; Blatella germanica; giant 
ragweed; mugwort; Lamb’s quarters; Humulus; 
Chenopodium album; dandelion; grasses; pine; 
plantain; locust; trees; Aspergillus fumigatus; 
Penicilliumnotatum; Curvularia lunata; Alternaria 
tenuis, and Candida albicans. A positive SPT result 
was defined as a whole greater than or equal to one 
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The ratios of male/female were not significantly 
different among the AR, NAR or CRSsNP groups. 
Nine AR patients suffered only HDM and 8 AR 
patients suffer only pollens. The others were all 
multi-sensitized to an allergen, including pollens 
and perennial allergens.

Comparison between the AR patients’ and 
clinician’s VAS scores for symptoms

The total VAS score for all seven symptoms 
evaluated by AR patients (34.6±13.8) was 
significantly higher than that of the doctors 
(20.09±9.7; P< 0.001). The assessment of individual 
symptoms demonstrated that the patients’ VAS 
scores for each of the seven symptoms; congestion 
(P = 0.02), watery rhinorrhea (P = 0.001), sneezing 
(P< 0.001), itchy nose (P< 0.001), itchy eyes (P 
= 0.014), hyposmia (P< 0.001) and facial pain (P 
= 0.001); were also significantly higher compared 
with the doctors’ VAS scores.

Analysis of the specific symptoms of AR compared 
to NAR and CRSsNP

Table 2 shows the significance in patients’ and 
clinician’s VAS scores for individual symptoms in 
the three patient groups. Overall, both the patients’ 
and clinician’s VAS scores for watery rhinorrhea, 
sneezing, itchy nose, and itchy eyes were con-
sistently significantly different from AR patients 
compared to NAR and/or CRSsNP patients. As for 
the subanalysis of allergen analysis, sneezing, itchy 
nose, and itchy eyes also showed to be significantly 
different from AR patients compared to NAR and/
or CRSsNP patients (Table 3).

of the physicians completely, only one physician 
was assigned to complete the VAS scale with no 
knowledge of the study design.

Statistical analysis

Data were tabulated in a Microsoft Excel (Microsoft 
Corporation, Redmond, WA) spreadsheet and 
imported into the Statistical Package for the Social 
Sciences (SPSS) version 17.0 (IBM Corporation, 
Armonk, NY). Parametric and nonparametric 
statistics were used for assessing normally and 
non-normally distributed data, respectively. In this 
respect, the VAS scores for hyposmia and facial 
pain were assessed using nonparametric statistics. 
Mann-Whitney rank test and paired T-test were 
used to analyse the significance of the differences 
between patients’ and clinician’s VAS scores for 
each symptom, and the Kruskal-Wallis Test was 
used to assess the significance of the different 
symptoms among the patients with AR. The receiver 
operating characteristic (ROC) curve was used to 
assess the diagnostic value of symptoms. P< 0.05 
was considered to be statistically significant.

Results

Demographic characteristics of the subjects

The demographic and clinical characteristics of 
the patients are presented in Table 1. Of the 199 
patients recruited into the study, 39 were diagnosed 
as AR patients, 116 diagnosed as NAR patients, and 
44 diagnosed as suffering from CRSsNP. The mean 
age (41 years) of AR and CRSsNP patients was 
slightly higher than that of NAR patients (40 years). 

AR NAR CRSsNP
Number 39 116 44
Gender (male/female), No. (%) 21(53.8)/18(41.2) 76(65.5)/40(34.5) 31(70.5)/13(29.5) 
Age (mean (range) in years) 39(21-65) 40(18-84) 42(20-76)
Allergic status*, % positive 100% 0 0

house dust mites 9(23.1) 0 0
    Pollens 8(20.5) 0 0

multi-sensitized 22(56.4) 0 0

Table 1
Demographic characteristic of the study population

AR: allergic rhinitis; NAR: non-allergic rhinitis; CRSsNP: chronic rhinosinusitis without nasal polyp; NA, not applicable; 
*Allergic status was determined by skin-prick tests
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Symptoms AR (p/c)P1 
value (p/c)

NAR (p/c)
P2 value (p/c)

CRSsNP (p/c)
P3 value (p/c)

Nasal obstruction 5.8±2.9/4.3±3.0 5.2±3.2/4.0±3.0 4.5±3.5/3.0±3.0
0.232/0.084 0.381/0.685 0.068/0.047

Watery rhinorrhea 6.0±3.3/4.2±2.5 4.7±3.7/3.5±5.1 3.9±4.1/3.0±2.8
0.036/0.026 0.039/0.016 0.015/0.015

Sneezing 6.0±3.2/3.3±2.4 4.3±3.6/2.3±2.6 3.1±3.5/1.4±2.3
0.001/0.000 0.008/0.004 0.000/0.000

Itchy nose 5.7±3.1/3.3±2.6 3.3±3.5/1.8±2.4 2.4±3.1/1.1±1.8
0.000/0.000 0.000/0.000 0.000/0.000

Itchy eyes 4.8±3.5/2.8±3.0 2.2±3.0/0.9±2.1 1.4±2.4/0.8±2.1
0.000/0.000 0.000/0.000 0.000/0.000

Hyposmia 3.8±3.4/2.2±3.4 2.5±3.4/1.8±5.2 2.5±3.2/1.5±3.0
0.047/0.205 0.018/0.123 0.047/0.113

Facial pain 2.5±3.1/0.7±1.7 1.7±2.9/0.4±1.3 2.5±3.5/1.1±2.5
0.205/0.054 0.084/0.037 0.593/0.961

Table 2
Analysis of the specific symptom of AR towards NAR and CRSsNP

AR (p/c): VAS scores evaluated patients and clinician in AR group; NAR (p/c): VAS scores evaluated patients and clinician in NAR 
group; CRSsNP (p/c): VAS scores evaluated patients and clinician in CRSsNP group. P1 value (p/c): P value of VAS scores compared 
between AR group and CRSsNP +NAR group by patients-evaluated/clinician-evaluated scores; P2 value (p/c): P value of VAS scores 
compared between AR group and NAR group by patients-evaluated/clinician-evaluated scores; P2 value (p/c): P value of VAS scores 
compared between AR group and CRSsNP group by patients-evaluated/clinician-evaluated scores.

Symptoms         AR1 (p/c)
       P1 value (p/c)

AR2 (p/c)
P2 value (p/c)

AR3 (p/c)
P3 value (p/c)

Nasal obstruction 5.2±3.4 /3.6±2.7 5.3±3.5/4.7±3.6 5.8±2.8 /4.3±2.7
0.538/0.638 0.444/0.082 0.405/0.615

Watery rhinorrhea 6.3±1.8 /4.3±1.4 5.9±3.7/4.3±2.6 5.9±3.1 /4.2±2.5
0.220/0.260 0.506/0.479	 0.072/0.037

Sneezing 7.3±1.7 /3.9±1.4 7.2±3.2/3.7±2.8 5.7±3.1 /3.1±2.3
0. 005/0.005 0.007/0.032 0.047/0.015

Itchy nose 7.1±2.4 /4.0±1.6 6.6±3.2/4.0±3.0 5.4±3.1/3.1±2.5
0.002/0.001	 0.004/0.010 0.002/.002

Itchy eyes 5.4±3.0 /3.3±2.0 6.1±2.4 /4.8±3.7 4.4±3.7 /2.3±2.7
0.005/0.000	 0.001/0.000 0.001/0.000

Hyposmia 3.8±2.8 /2.4±3.6 3.5±4.1 /1.9±3.7 3.6±3.2 /2.0±3.3
0.339/0.322	 0.485/0.863	 0.047/0.201

Facial pain 2.4±3.2 /0.3±1.0 2.7±2.2 /1.8±2.6 2.3±3.4/0.5±1.6
0.354/0.141 0.221/0.033 0.277/0.277

Table 3.
Analysis of the specific symptom of AR towards NAR and CRSsNP

AR1 (p/c): VAS scores evaluated patients and clinician in AR group (monosensitized to HMD); AR2 (p/c): VAS scores evaluated 
patients and clinician in AR group (monosensitized to pollens); AR3 (p/c): VAS scores evaluated patients and clinician in AR group 
(multi-sensitized to allergens); P1 value (p/c): P value of VAS scores compared between AR group (monosensitized to HMD) and 
CRSsNP +NAR group by patients-evaluated/clinician-evaluated scores; P2 value (p/c): P value of VAS scores compared between 
AR group (monosensitized to pollens) and (multi-sensitized to allergens) group by patients-evaluated/clinician-evaluated scores; P3 
value (p/c): P value of VAS scores compared between AR group (multi-sensitized to allergens) and CRSsNP +NAR group by patients-
evaluated/clinician-evaluated scores.
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accepted technique of computed tomography may 
be correlated poorly with subjective symptoms and 
provides insufficient information in monitoring a 
patient’s condition.14

	 VAS, as the most popular subjective method to 
evaluate the severity of nasal symptoms, has been 
widely used in measuring subjective perceptions of 
nasal diseases, including diagnosis, epidemiological 
investigation and the evaluation of nasal endoscopic 
surgery. Because VAS can offer an extremely high 
degree of resolution and hence it can distinguish 
many cases from one another, especially in the case 
of items with low variance. Thus, in the present 
study, we compared the VAS scores of the clinician 
and groups of patients diagnosed to be suffering 
from AR, NAR, or CRSsNP, to assess if there 
were specific symptoms with differential diagnosis 
value within the AR group compared to the other 
groups. Also, employing a clinician-designed and 
-evaluated VAS for nasal symptoms. 
	 This study found that watery rhinorrhea, 
sneezing, itchy nose, itchy eyes in patients with 
rhinitis may help to distinguish AR from NAR. 
Our findings, however, are in accordance with 
the findings of Mølgaard and colleagues who 
demonstrated that sneezing and itchy eyes were 
symptomatically worse in AR patients than in 
patients with NAR.15 However, sneezing, but not 
itching was identified as discriminating between 
AR and NAR, in children reported by Topal E .16 
Di Lorenzo G, et al found patients with AR have 
more sneezing and nasal pruritus, whereas the 
patients with NAR were characterized mainly 
by olfactory dysfunction, nasal obstruction, and 

Receiver operating characteristic curves of AR

The diagnostic value of the seven symptoms in 
AR was further assessed by ROC, as illustrated. 
The ROC analysis further demonstrated that the 
area under the curve (AUC) for both the patients’ 
and clinician’s ROC curves were also significantly 
different for watery rhinorrhea, sneezing, itchy 
nose and itchy eyes only in the AR group compared 
to either NAR or CRSsNP groups (Table 4). The 
diagnostic value of itchy eyes appeared to be 
larger than the diagnostic values of the other three 
symptoms, as indicated by the larger AUC, in the 
AR group compared with the NAR group. However, 
the AUC for itchy eyes was largest only for the 
patients’ VAS scores in the AR group compared 
with CRSsNP group, and the mean AUC of both 
the patients’ and clinician’s VAS scores indicated 
that itchy nose had the greatest diagnostic value of 
all the symptoms of AR.

Discussion

The ARIA guidelines have indicated that the 
assessment of nasal symptoms plays a vital role 
in the diagnosis of AR.3 Indeed, some studies have 
demonstrated that the assessment of the nasal 
symptoms, in the absence of any confirmatory 
allergy tests, may be a standard practice in many 
primary care clinics.3,13 This is particularly the case 
as many of the techniques employed to objectively 
assess nasal symptoms are often limited by the 
costly and complicated nature of their operation. 
Moreover, there is evidence that the widely 

Symptoms AR vs NAR +CRSsNP

Sensitivity (p/c) Specificity (p/c) AUC (p/c) P value (p/c)
Nasal obstruction 0.949/0.821 0.231/0.344 0.566/0.552 0.201/0.317

Watery rhinorrhea 0.872/0.590 0.388/0.605 0.622/0.636 0.018/0.009
Sneezing 0.744/0.923 0.588/0.469 0.668/0.683 0.001/0.000
Itchy nose 0.897/0.872 0.506/0.519 0.727/0.718 0.000/0.000
Itchy eyes 0.821/0.718 0..644/0.756 0.748/0.742 0.000/0.000
Hyposmia 0.692/0.462 0.588/0.688 0.622/0.575 0.019/0.144
Facial pain 0.564/0.256 0.619/0.863 0.570/0.551 0.176/0.325

Table 4
Receiver operating characteristic (ROC) of AR compared with NAR+CRSsNP

Sensitivity (p/c): sensitivity from patients and clinician evaluated VAS scores at the point of Youden’s index; Specificity (p/c): specific-
ity from patients and clinician evaluated VAS scores at the point of Youden’s index; AUC (p/c): area under the urve; P value (p/c): P 
value of ROC from patients and clinician evaluated VAS scores.
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rhinorrhea.17 In contrast, there were no differences 
in reduced sense of smell or rhinorrhea between the 
AR and NAR groups in our study. They also found 
AR patients had more recurrent conjunctivitis 
that is similar to the results found in our study. 17 
Itchy eyes are one of the most common symptoms 
of allergic conjunctivitis that is highly prevalent 
and has a close epidemiologic relationship with 
allergic rhinitis. Lee and colleagues found that 
61.2% patients with AR had ocular symptoms; of 
which eye itching was the most common symptom 
(51.5%) compared with watery eyes (26.7%), red 
eyes (17.6%), and other ocular symptoms (5.6%).18 
On the other hand, intranasal steroids have been 
shown to be effective in relieving the ocular 
symptoms of seasonal allergic rhinoconjunctivitis, 
and thus suggest that eye itching may be a specific 
symptom of AR and thus requires specific attention 
when making a diagnosis of AR in the absence of 
objective allergy tests.19,20

	 Similarly, VAS scores for watery rhinorrhea, 
sneezing, itchy nose and itchy eyes were signifi-
cantly higher in the AR patients than in the CRSsNP 
patients, suggesting that these symptoms are also 
likely to have different diagnosis value of AR versus 
CRSsNP patients. Indeed, our finding for sneezing 
scores is consistent with the findings of a study by 
Robinson and colleagues, which demonstrated that 
sneezing scores were higher in atopic patients with 
CRS compared with the nonatopic patients with 
CRS.21

	 Our study demonstrated that the total mean VAS 
score evaluated by patients (VASP= 34.6±13.8) was 
significantly greater than the clinician mean VAS 
score (VASC= 20.09±9.7; P< 0.001). Similarly, 
the patients’ VAS scores for all the symptoms 
were significantly higher when compared to the 
clinician’s VAS scores for individual symptoms. 
It has been reported that patients with AR have 
a more anxious trait compared with the general 
population.22 Similarly, Sheba and colleagues have 
demonstrated that VAS scores were greater in CRS 
patients with post-traumatic stress disorder (PTSD) 
than in the control group of SRS patients without 
PTSD.23

Conclusions

Evaluation of VAS scores for individual symptoms 
indicated that VAS scores for particularly the 
symptoms of watery rhinorrhea, sneezing, itchy  

nose and itchy eyes were significantly higher in AR 
patients, compared to NAR or CRSsNP patients, 
suggesting that these symptoms may provide 
differential diagnostic value for AR in the absence 
of objective allergy testing. These symptoms may 
be valuable when physicians make their decision, 
whether patients need forward test and discriminate 
AR from NAR at the primary health care level. Using 
a clinician-designed and-evaluated VAS of nasal 
symptoms, we found that there was a significant 
difference between patients’ and the clinician’s 
evaluation of symptom severity in patients with 
AR, NAR or CRSsNP. However, studies with larger 
data sets are necessary to confirm these findings. 
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