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Allergic rhinitis: similarities and differences between 
children and adults*

Abstract 
Background: Allergic rhinitis (AR) is a highly prevalent disease worldwide. Although a number of studies have described AR, 

no studies compared children and adult AR populations. The objective was to compare the AR characteristics between two AR 

cohorts of children and adults. 

Methods: Two AR cohorts (children and adults) from Spain were studied through observational cross-sectional multicentre 

studies. AR was classified based on classical (allergen exposure), original (o-ARIA), and modified (m-ARIA) ARIA criteria. AR was 

evaluated by Total 4-Symptoms Score (T4SS), and disease severity by Visual Analogue Scale (VAS, 0-100 mm). AR comorbidities 

were also evaluated. 

Results: A total of 5,405 patients (1,275 children, 4,130 adults) were studied. According to symptom’s duration, intermittent AR 

was more frequent in children than in adults. Using o-ARIA severity, more children than adults had moderate/severe AR while, 

using m-ARIA, more children than adults had severe AR. T4SS was higher in adults than in children. Moreover, VAS was also higher 

in adults than in children. In addition, asthma atopic dermatitis and conjunctivitis were more associated to children than adults 

with AR, the frequency of this comorbidities increasing according to higher severity.

Conclusions: AR in children was more intermittent, severe, with less symptoms but with more comorbidities than in adults. These 

results suggest AR has similarities but also significant differences between children and adults. 
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preceding inclusion at least. 

Adult Cohort. In adults, the study was performed by 760 investi-

gators (allergy, otorhinolaryngology, and general practice cen-

tres), patients aged 18 years or older with an established diagno-

sis of AR. Patients were considered suffering from AR if they had: 

1) suggestive symptoms of rhinoconjunctivitis within the two 

previous years or more confirmed with skin prick test positivity, 

and 2) at least one positive skin prick test and/or serum-specific 

IgE to an aeroallergen clinically relevant. The populations were 

recruited from all regions of Spain to avoid any geographic or 

seasonal influence. 

All patients signed a written informed consent to participate in 

the study. The protocol was approved by the Ethics Committee 

of Hospital Clínic de Barcelona.

Study outcomes 

Demographic data (age, gender, height, and weight), place of 

residence, and household characteristics, were obtained. The in-

vestigator filled in the type of AR according to the classifications 

based on allergen exposure (seasonal, perennial, occupational) 

and duration of AR was classified according to original (o-ARIA) 

ARIA guidelines as persistent (PER, symptoms appearing >4 

days a week and >4 weeks) or intermittent (IAR, symptoms for 

≤4 days a week or ≤4 weeks) (8,11). Severity of AR was classified 

as mild or moderate/severe according to the presence (mode-

rate/severe) or not (mild) of any of the following items: a) sleep 

disturbance, b) impairment of daily activities, leisure, and/or 

sports, c) impairment of school (children’s cohort) / work (adult’s 

cohort) performance, and d) bothersome symptoms (8). 

In addition, the modified (m-ARIA) ARIA classification was also 

included which categorizes AR severity into mild (no affected 

items), moderate (1-3 affected items) and severe (all 4 affected 

items) for either adults (9) or children (12). We applied this modi-

fied criterion to untreated AR paediatric and adult patients. 

AR symptoms in both populations were assessed using the Total 

four Symptom’s Score (T4SS) by calculating the sum of scores 

for nasal congestion, rhinorrhea, nasal itching, and sneezing. 

Each nasal symptom was scored on a scale from 0 to 3 (0, no 

symptom; 1, mild; 2, moderate; 3, severe) resulting in a T4SS 

ranging from 0 to 12. In addition, children and adults were asked 

to evaluate the severity of their disease over the last week using 

a visual analogue scale (VAS), from 0 to 100 mm were 0 is none 

and 100 is maximum severity.

Finally, the incidence of comorbidities such asthma, conjunctivi-

tis, and atopic dermatitis was analysed according to the severity 

of AR using m-ARIA criteria and compared between children and 

adults. 

Statistical analysis

A descriptive analysis of the studied population, both in terms 

of demographic characteristics and the distribution of patients 

Introduction
Allergic rhinitis (AR) is a worldwide health problem in adults, 

adolescents, and children generating a significant impact on 

quality of life (QoL) and on medical care burden (1). Rhinorrea, 

nasal itching, sneezing, nasal congestion, and in one third of pa-

tient’s loss of smell (2, 3), are characteristic nasal symptoms of AR, 

being also associated with ocular symptoms such as pruritus/

itching, redness, and watery eyes in 60-70% of patients. Even 

though AR symptoms are not life threatening they can be very 

bothersome, negatively affecting patient’s quality of life and 

work/school productivity, therefore causing a significant burden 

to the person and society (4). The symptoms have the potential to 

impair physical and mental components of QoL, associated with 

sleep disorders and breathing issues in childhood and adoles-

cence, associating performance difficulties in learning, beha-

viour, and attention (5). As in adults, asthma is also frequently 

associated with AR in children (6, 7).

According to the aeroallergens sensitization, AR is usually classi-

fied in perennial, seasonal, and occupational. According to ARIA 

(Allergic Rhinitis and its Impact on Asthma), symptom’s duration 

can be classified as intermittent (IAR) or persistent (PER) AR in 

both adults (9, 10) and children (11). According to o-ARIA (original), 

AR severity can be classified also in both adults (9) and children 
(12) based on the impairment of four health-related quality of 

life (HRQL) items: sleep, daily activities/sports/free time, work 

productivity/school performance, and bothersome symptoms. 

Recently, a modified ARIA severity classification (m-ARIA) has 

been proposed for both adults (8, 9) and children (12). 

Until recently, a number of AR studies in both children and 

adults have been published on epidemiology, clinical characte-

ristics, quality of life, and disease management (13). However, no 

study has directly compared the clinical characteristics between 

adults and children with AR. The objective of this study was to 

compare AR characteristics between two AR cohorts (children 

and adults) based on data from two major prospective, obser-

vational studies used for the validation of ARIA classification in 

Spain. 

Materials and methods
Two observational, cross-sectional, multicentre studies were 

performed with data collection consecutively in two phases, one 

study in children and one in adults.

Study design and population

Children Cohort. A total of 334 investigators (from allergy, otor-

hinolaryngology, and paediatric centres) participated in the AR 

study on paediatric population. Patients were recruited if they 

fulfilled the following inclusion criteria: 1) 6 to 12 years old, 2) 

a previous diagnosis of AR made by an allergist, 3) a parental 

informed written consent, and 4) children should have not re-

ceived any treatment (untreated) for their AR during the 2 weeks 
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(Table 1).

Using the classification by sensitizing allergen, seasonal AR was 

more frequent in adults and perennial in children while, ac-

cording to ARIA classification, IAR was more frequent in children 

and PER in adults (Table 1). According to ARIA severity, the 

frequencies of moderate/severe (in o-ARIA) and moderate (in 

m-ARIA) were the predominant in both cohorts (Figure 1). Using 

m-ARIA, children had a lower frequency of mild and higher of 

severe than adults.

AR comorbidities 

Most of children (76.5%) had at least a concomitant disease. The 

most frequent comorbidity in AR patients was conjunctivitis 

followed by asthma and atopic dermatitis, in both children and 

adult cohorts (Table 2). The frequencies of conjunctivitis, asth-

ma, and atopic dermatitis were significantly higher in children 

than in adults (Figures 2, 3, and 4). Additionally, food allergy was 

more frequent in children and drug allergy in adults (Table 2).

In addition, the frequencies of asthma (Figure 2) and atopic 

dermatitis (Figure 4), but mainly of conjunctivitis (Figure 3), 

increased accordingly to disease severity (m-ARIA), being signi-

ficantly higher in children than in adults with AR and in all levels 

of severity.

Discussion
The main findings of this study were: 1st) The distribution of 

patients with moderate/severe in o-ARIA and moderate in m-

ARIA predominated in both children and adults; 2nd) children 

had more intermittent AR than adults; 3rd) adults reported more 

severe nasal symptoms, by both T4SS and VAS, than children; 

and 4th) children with higher levels of severity reported more 

frequently than adults comorbidities such as conjunctivitis, 

asthma, and atopic dermatitis).

AR is the most common chronic disease in childhood and adults 

in many countries (10). To our knowledge, this is the first study 

in recent years comparing the differences between two large 

cohorts of children and adults suffering from AR in Spain. 

according to allergen exposure with the two ARIA classificati-

ons (o-ARIA and m-ARIA) was performed. We compared both 

cohorts and databases from studies in children and adults and 

created a database in common statistical analysis included a 

cross-comparison analysis of the differences between o-ARIA 

and m-ARIA classifications, concomitant pathologies and the 

scores of severity evaluations T4SS, and VAS in the two cohorts.

All variables to be analysed were described for the total sample. 

Continuous variables were resumed by means of number of 

valid cases (N), mean, standard deviation, median, and ex-

treme values; categorical variables were described by means of 

number of valid cases (N) and percentages (%) in each category, 

while variables with an asymmetric frequency distribution were 

described using the medians and their 25–75 percentiles. Com-

parisons were made using the appropriate tests (Chi-squared, 

Mann-Whitney, or Kruskal-Wallis) in each case. For all compa-

risons, a level of statistical significance of p value <0.05 was 

considered. Data were entered in a Microsoft Access Database 

and was analysed using SPSS 15.0 (SPSS Inc., Chicago, IL, USA). 

Results 
Demographic characteristics of the patients

A total of 5,405 patients [1,275 (23.6%) children and 4,130 

(76.4%) adults] were included, the mean age of patients being 

37.5 ± 13.4 years for adults and 9.1 ±1.9 years for children. Gen-

der distribution was 41% of girls (children’s cohort) and 52% of 

women (adult’s cohort). 

AR classification

AR symptoms were assessed using two symptom’s scores (VAS 

and T4SS) in both populations. By both T4SS and VAS, nasal 

symptoms were significantly higher in adults than in children 

Figure 1. Frequency of allergic rhinitis (AR) patients according to A) 

original (o-ARIA), and B) modified (m-ARIA) severity criteria. **, p<0.001 

compared to adults with AR.

Table 1. Frequency of allergic rhinitis (AR) according to different classifi-

cations, symptom’s score, and severity in both children and adults from 

Spain.

AR outcomes
Adults 

(N=4,130)
Children 

(N=1,275)
p-value

Classical
Seasonal 1 2,658 (64.9) 767 (60.7) p<0.001

Perennial 1 1,444 (35.1) 497 (39.3) p<0.001

ARIA
Intermittent 1 2,120 (51.5) 756 (59.5) p<0.001

Persistent 1 1,996 (48.5) 515 (40.5) p<0.001

Symptoms T4SS 2 (0-12) 6.5 ± 2.8 6.2 ± 2.9 p<0.01

Severity
VAS 2 

(0-100mm)
39.8 ± 23.6 37.0 ± 25.5 p<0.0001

1 N (%); 2 mean ± standard deviation; ARIA, Allergy Rhinitis and its Impact 

on Asthma; T4SS, Total four Symptom’s Score; VAS, Visual Analogue Scale.
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Using m-ARIA classification, children had significantly more 

moderate and severe AR than adults. The higher prevalence of 

moderate/severe in both populations may be the result of selec-

tion bias, as patients were recruited mostly from tertiary centres. 

But severity clearly affects more the paediatric than adult AR 

population. 

In Spanish children, Ibero et al. (14) analysed 260 children (5-17 

years) using the ARIA classification. The study reported 30.7% 

having intermittent and 69.4% persistent AR. Moderate disease 

was more frequent (67.7%) than mild (20.8%) or severe (11.6%). 

Differentially, in the present study children had more intermit-

tent AR than persistent. Findings in severity were however 

similar to our study. In adult population, we found however 

more persistent AR in Spanish adults, although Valero et al. (9) 

has reported PER to be less frequent (36%) than IAR (64%). 

According to allergen-based classification we found children 

having slightly more perennial AR than adults (39.3% vs 35.1%). 

Our study has also shown that this classification is different in 

children and it cannot be interchanged as it has already been 

demonstrated in adults (15).

The objective of evaluating VAS, as a useful instrument for 

assessing AR severity, was to improve the ARIA classification 

of AR severity. A recent study has been able to categorize the 

ARIA severity classification using this VAS score (16). Concerning 

to prevalence of symptoms, adults reported more symptoms 

by both T4SS and VAS. While VAS and T4SS measure intensity of 

symptoms, m-ARIA severity score evaluates the involvement of 

AR in the patient’s quality of life. These two concepts are com-

pletely different, so they measure different impacts of disease. 

This may explain the difference between a greater affection of 

AR in children according to m-ARIA and higher symptom’s inten-

sity (T4SS and VAS) in adults.    

Several studies have shown that AR represents a clear risk factor 

for developing asthma (17) in both adults (18) and children (19) 

populations. Even severe and persistent nasal symptoms have 

been previously correlated to an increased risk of asthma in 

adults (20).  In our study, most AR patients reported at least one 

comorbidity associated with AR, asthma affecting more children 

than adults. 

It is well known that poor adherence to therapy is a general 

problem in the management of chronic diseases. In addition, 

children with AR and concomitant asthma may have reduced 

compliance with nasal treatment as they may be more affected 

Table 2. Allergic rhinitis comorbidities in both children and adults 

cohorts.

Comorbidities Adults 
(N=4,130)

Children 
(N=1,275)

p-value

Asthma, n (%) 849 (20.0) 631 (49.5) p<0.0001

Conjunctivitis, n (%) 1,166 (28.0) 689 (54.4) p<0.0001

Atopic dermatitis, n (%) 435 (10.5) 507 (40.0) p<0.0001

Food allergy, n (%) 178 (4.3) 127 (10.0) p<0.0001

Drug allergy, n (%) 249 (6.0) 35 (3.1) p<0.001

n, number of patients 

Figure 2. Frequency of asthma comorbidity in allergic rhinitis (AR) 

patients according to modified (m-ARIA) severity criteria. ***, p<0.0001 

compared to adults with AR. 

Figure 3. Frequency of conjunctivitis comorbidity in allergic rhinitis (AR) 

patients according to modified (m-ARIA) severity criteria. ***, p<0.0001 

compared to adults with AR. 

Figure 4. Frequency of atopic dermatitis comorbidity in allergic rhini-

tis (AR) patients according to modified (m-ARIA) severity criteria. ***, 

p<0.0001 compared to adults with AR. 
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The present study has some limitations or weaknesses. 1st) The 

results may not be representative of the general population 

since the analysis included two observational, cross-sectional, 

multicentre studies (children and adults) in two phases where 

patients were recruited from tertiary centres but not from the 

general population. 2nd) The effect of treatment on the studied 

outcomes as well as medication compliance was not investi-

gated since reported data from these two cohorts was only 

analysed at baseline, after two weeks without any medication.

Conclusion
In conclusion, this real-life large-scale prospective study conduc-

ted in Spain, confirms there are clear similarities but also some 

differences between AR in children and adult, being studied 

either using classic or new (ARIA) classifications. AR in children 

was more intermittent and severe, and had less symptoms but 

more comorbidities (asthma, conjunctivitis, and atopic dermati-

tis) than in adults. 
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by their asthma symptoms. This problem could produce more 

moderate and severe nasal symptoms in children. In addition, 

children are less likely to take medications if their symptoms are 

intermittent. 

According to m-ARIA, the increasing severity of AR had a po-

sitive association with the presence of asthma with significant 

differences between adult and children. In a recent study in 

Danish children a high prevalence of AR among children with 

allergic asthma was also found (21). In the PETRA study (14), the 

most frequently reported AR comorbidities were asthma (55%) 

and conjunctivitis (32%). The only other concomitant disease 

with a frequency >10% was atopic dermatitis. In a recent paedi-

atric Spanish study, Ibañez et al. (22) reported half of AR patients 

being associated with concomitant asthma. These findings were 

similar from those in our study but different from those of In-

ternational Study of Asthma and Allergies in Childhood (ISAAC) 

phase III (23). In ISAAC Eastern European countries, children (6-7 

years) had asthma in 26.2%, conjunctivitis in 48.9%, and atopic 

dermatitis in 13.3%. However, children between 13 and 14 year 

had 25.4%, 58.7% and 8% respectively. These findings go in the 

same direction than those in our study. 

The development of asthma in childhood (early onset) is often 

associated with allergy (18) but in adulthood (late onset) is usually 

independent of allergy (24). In our study, adult asthma was the 

only comorbidity which incidence increased in correlation to AR 

severity, this finding being more frequent in patients with PER 

(41.6%) than IAR (31.5%). Asthma prevalence was also higher 

in moderate/severe (41.1%) compared to mild (34.1%) AR. In 

an epidemiological study in 2,771 adult AR patients (25), Navarro 

et al. found that more than one third of patients suffered from 

asthma while two thirds had conjunctivitis. In our study, children 

had more conjunctivitis and atopic dermatitis than adults. 
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