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Abstract
Background: Chronic rhinosinusitis (CRS) is common worldwide in adults, but development of CRS has rarely been studied 

longitudinally in birth-cohorts. The aim was to investigate development of upper airway symptoms from childhood to young 

adulthood and to identify early risk factors for CRS at 24 years, in a population-based birth cohort.

Method: 3037 subjects from the BAMSE (Barn/children Allergy Milieu Stockholm Epidemiology) cohort had complete question-

naire answers on CRS at the 24-year-follow-up. Subjects fulfilling European Position Paper on Rhinosinusitis (EPOS) criteria of CRS 

at 16 and/or 24 years (n=141) were invited to a clinical examination with nasal endoscopy and interviews.  Among these, 68 had 

clinically verified CRS symptoms. Symptoms and clinical status were compared with questionnaire-based answers on symptoms 

and potential risk factors for CRS, in early childhood.

Results: Among subjects with CRS symptoms at 24 years, > 60% reported upper airway symptoms already at 16 years. In the 

same group, a significant association was observed with a history of otitis media < 1 year and with heredity for atopic diseases. 

Moreover, the proportion of atopic features such as asthma, allergic rhinitis and eczema were significantly higher at 4, 8 and 16 

years in this group. No clear association was found between CRS at 24 years and early RS infection, antibiotic use<1 year or older 

siblings.

Conclusions: Early otitis media (< 1 year) and heredity for atopic diseases may represent risk factors for developing CRS 

symptoms in young adulthood.
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Introduction
Chronic rhinosinusitis (CRS) is a multifactorial inflammatory 

disease of the paranasal sinuses and nasal mucosa, occurring in 

both children and adults. In pediatric populations, CRS is often 

associated with recurrent upper respiratory tract infections, 

adenoidal hypertrophy, and impaired mucociliary clearance (1). 

The immature anatomy of the paranasal sinuses and a develo-

ping immune system contribute to distinct pathophysiological 

features in children compared to adults (1,2). Symptoms of chro-

nic rhinosinusitis often overlap with those of other conditions, 

such as common cold, allergic rhinitis, and adenoiditis. In ad-

dition, clinical presentation may vary by age.  Younger children 

typically exhibit cough and purulent nasal discharge, whereas 

older children more frequently report nasal obstruction, facial 

pressure, and headache. 

Understanding the development of CRS from childhood to 

adulthood is critical for improving early diagnosis, tailoring age-

specific treatment strategies, and potentially preventing chronic 

disease. There is limited information on the development of CRS 

from childhood to adulthood in the general population.

As children transition into adolescence and adulthood, anato-

mical changes such as sinus pneumatization, reduced adenoidal 

influence, and maturation of the immune response may alter 

the clinical presentation and disease course. Environmental 

exposures (e.g., allergens, pollutants, and smoking), comorbid 

conditions such as asthma or allergic rhinitis, and microbial bio-

films are suggested to contribute to the persistence of chronic 

disease (1-4).

While many children appear to outgrow CRS symptoms, possibly 

due to anatomical and immunological maturation, a subset pro-

gress to adult CRS which is clinically characterized by either CRS 

with nasal polyps (CRSwNP) or CRS without nasal polyps (CRS-

sNP), classified since 2020 by the consensus document “Euro-

pean Position Paper on Rhinosinusitis and Nasal polyps” (EPOS) 

as primary (diffuse or localized, and diffuse as e-CRS or non 

e-CRS) or as secondary CRS (2). Although the adult phenotype of-

ten reflects a complex interplay of host immune dysregulation, 

epithelial barrier dysfunction, and chronic inflammation (2,5), this 

has been less studied in pediatric cases and in young adults. 

The aim of this study was to investigate symptom development 

and potential early life risk factors for CRS at 24 years of age, 

examining subjects from an unselected population-based birth 

cohort with well verified disease symptoms and clinical status.

Materials and methods
The BAMSE birth cohort

Young adults from the population-based birth cohort BAMSE 

(Children, Allergy, Milieu, Stockholm, Epidemiology) were enrol-

led. The cohort has previously been described in detail (6). Briefly, 

BAMSE consists of 4,089 children recruited within a few months 

after birth. Repeated questionnaires were used to collect infor-

mation on allergic diseases and asthma. Clinical examinations 

were also performed at ages 4, 8, 16, and 24 years. 

Subgroup follow-ups at 16- and 24 years 

The 16- and 24-year BAMSE questionnaires included questions 

on symptoms of CRS according to EPOS 2012 (7). All participants 

who fulfilled the CRS criteria according to the questionnaire 

were invited to a clinical subgroup follow-up, to verify the 

diagnosis, at 16 and 24 years, respectively (8,9). Firstly, telephone 

interviews were conducted to confirm ongoing CRS symptoms 

according to EPOS. Subjects with persistent symptoms at the te-

lephone interview were invited to a clinical follow-up, including 

a structured interview and nasal endoscopy. For ethical reasons 

related to radiation exposure, no CT imaging was performed at 

the 16-year or the 24-year follow-up. At 16 years of age, 27 par-

ticipants had symptoms according to the questionnaire and the 

telephone interview, and 23 participants with CRS symptoms 

underwent clinical examination (8). At 24 years of age, 81 parti-

cipants with CRS symptoms underwent clinical examination, 68 

subjects had symptoms of primary, diffuse CRS, whereof 42 had 

endoscopically verified CRS. Only two of these participants had 

nasal polyps and none had undergone sinus surgery. Details 

regarding the 16 and 24-year follow-ups have been previously 

described (8,9).

Study base at 24 years

At 24 years of age 3037 participants completed the questions 

on CRS from where subjects with CRS symptoms were identified 

and addressed for telephone interview. In addition, subjects 

with confirmed symptoms of CRS at the 16-year subgroup 

follow-up, not completing the 24-year-questionnaire, were 

contacted by telephone, and targeted for inclusion if symptoms 

of CRS were confirmed. Thus, the study base consisted of 3037 

participants with data on CRS symptoms at the 24-year questi-

onnaire, plus 6 additional participants from the 16 year-follow 

up with confirmed symptoms at 24 years (total n=3043).

Study populations

In the study populations we included participants who had 

attended the 24-year CRS subgroup study and with complete 

data on the exposures of interest. Consequently, to minimize 

internal missing, we defined separate study populations for each 

analysis. The populations used were compared with the original 

cohort and the study base at 24 years (Table S1).

Definitions

•	 CRS symptoms: Defined according to EPOS (2) as ≥12 weeks 

duration of ≥2 of 4 symptoms: nasal obstruction/congestion, 

nasal discharge (anterior/posterior), facial pain/pressure and/

or reduction or loss of smell, one of which being nasal ob-
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struction/congestion or nasal discharge. 

•	 Endoscopically verified CRS: CRS symptoms as above, with en-

doscopic signs of mucopurulent discharge primarily from the 

middle meatus and/or mucosal oedema/obstruction in the 

middle meatus or with endoscopic signs of nasal polyps.

•	 Asthma: Doctor’s diagnosis of asthma ever, plus episodes of 

breathing difficulties or asthma medication use during the 

past 12 months.

•	 Allergic rhinitis (AR): Nasal/ocular symptoms upon exposure to 

an inhalant allergen.

•	 Rhinitis: Fulfilling the International Study of Asthma and Al-

lergies in Childhood (ISAAC) definition of rhinitis: Prolonged 

sneezing or a runny or blocked nose without common cold in 

the last 12 months prior to the date of questionnaire (10).

•	 Atopic eczema: Dry skin with itchy rash lasting ≥2 weeks and 

typical localization (face, extensor surfaces of arms/legs, flexu-

res of arms/legs, wrists, or ankles) up to questionnaire, and/or 

doctor’s diagnosis of eczema by that time (11).

•	 Otitis: Otitis media (secretory or acute) before 1 year. 

•	 Family history of atopy: Mother and/or father with doctor’s 

diagnosis of asthma and asthma medication and/or doctor 

diagnosed hay fever in combination with furred pets- and/or 

pollen allergy and/or doctor’s diagnosis of eczema (contact 

allergy among parents is excluded) at the time of baseline 

questionnaire.

•	 Early exposure to tobacco smoke: Any parent smoking in 

household at birth and at 1 year and 2 years

•	 RS 1 year: Infection caused by Respiratory Syncytial (RS) virus 

before 1 year.

•	 Siblings: Other children in household (0-12 years) at time of 

birth.

•	 AB 1 year: Antibiotics treatment before 1 year.

Analyses

Clinical findings and interview data at 24 years were compa-

red to earlier questionnaire reports on respiratory symptoms 

and early-life exposures and to clinical findings and reported 

symptoms at the subgroup follow-up at 16 years. For compari-

son, and because of the fluctuating nature of the CRS disease, 

we used both CRS symptoms (verified by the structured 

interview) and endoscopically verified CRS as outcomes in the 

analyses. 

Statistics

For calculations on differences of proportions between two 

groups with dichotomous variables (CRS symptoms yes/no), c2 

test was used and Fishers exact test when appropriate (n < 5). P-

values ≤0.05 were considered statistically significant.  A logistic 

multivariate regression model was used for calculation of odds 

ratios (OR) for the potential early life risk factors for CRS at 24 

years. Risk factors, based on earlier literature (2,3,12,13) and with 

available data from the cohort, were analyzed; other children 

Figure 1. Atopic features at different ages in subjects with, or without, CRS symptoms at 24 years. 

4 years 8 years 16 years 24 years

CRS 
symptoms

No CRS 
symptoms

57% 70% 54% 29%

74% 76% 69% 58%

AR Asthma Eczema AR + Asth AR + Ecz Asth + Ecz All three No atopy

*Atopic features at different ages in individuals with, or wihout, CRS symptoms at 24 years
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in the household at birth, family history of atopic disease, otitis 

media <1 year, RS-infection <1 year, antibiotics <1 year, presen-

ted as crude (ORc) and adjusted (ORa). Adjustments were made 

for the different risk factors towards each other. STATA statistical 

software (Version 16.1 SE StataCorp, Collage Station, TX, USA) 

was used for all statistical analyses.

Ethics

Ethical permission for the cohort (2016/1380-13/2), as well as for 

the subgroup study (2018/209-32), was obtained from the Re-

gional Ethical Review Board at Karolinska Institutet, Stockholm, 

Sweden. Parents, and later the grown-up participants, gave 

informed consent for each follow up. 

Results
Study populations

Relative to the original cohort, the study base at 24 years inclu-

ded a slightly higher proportion of females and a lower propor-

tion of participants with low socioeconomic status. However, 

when compared with the study base, no significant differences 

were seen for the six different study populations, used in Table 1, 

Table 2 and Figure 1, regarding their main characteristics (Table 

S1).

Symptom development

Among participants with CRS symptoms at 24 years of age, 

10.7% (6/56) reported CRS symptoms already at 16 years, com-

pared to 0.49% (12/2432) among those without CRS symptoms 

at 24 years (Table 1). Participants with CRS symptoms at 24 years 

also reported other upper airway symptoms at 16 years more 

often than those without CRS, such as “allergic rhinitis” (41.8% 

vs. 25.0%, p=0.005) and “rhinitis” as defined by the ISAAC criteria 

(60.7% vs. 26.9%, p <0.001). Furthermore, they more often 

reported asthma at 16 years of age (16.1% vs. 6.1%, p=0.002). 

Among participants with CRS symptoms at 24 years, 38.2% 

reported “no upper airway symptoms” at 16 years, compared 

to 67.4% of those without CRS symptoms at 24 years (Table 1). 

Similar figures were observed for the group with endoscopically 

verified CRS at 24 years (Table 1).

Of the cohort participants who met the EPOS symptom criteria 

for CRS at the 16-year follow-up (1.5%), 28.2% (n=48) continued 

to meet the criteria at 24 years, and 23.1% had endoscopically 

verified CRS at 24 years of age. None had undergone sinus 

surgery. 

Atopic diseases during childhood

Participants with CRS symptoms at 24 years showed higher 

prevalence of childhood atopic conditions, such as asthma, aller-

gic rhinitis, and atopic eczema, throughout ages 4, 8, 16 and 24 

years compared to non-CRS participants (Table S2). The propor-

tion of participants without any atopic symptoms was consis-

tently higher at all ages among those without CRS symptoms at 

24 years, although the difference was not significant at 8 years 

(Figure 1). Even non-respiratory atopic symptoms (eczema) were 

more prevalent during childhood among those who developed 

CRS at 24 years. This pattern remained at the 24-year follow-up 
(9).

Early risk factors

CRS symptoms and endoscopically verified CRS at 24 years were 

significantly associated with a history of otitis media before 1 

year of age (ORa 2.1, 95% CI 1.1-4.1 and 2.9, 95% CI 1.2-7.1 res-

pectively) and with parental history of atopic disease (ORa 2.1, 

95% CI 1.2-3.4, resp 2.2, 95%CI 1.2-4.1) (Table 2). For comparison, 

not shown in table 2, we analyzed otitis media between 1-2 

years which was significantly associated to endoscopically veri-

Table 1. Number and proportion of subjects with airway symptoms at 16 years of age, among those with CRS at 24 years of age, compared to those 

without CRS at 24 years of age. 

N=2488 24 years of age

CRS symptoms Endoscopically verified CRS

Yes (n=56) No (n=2432) p-value Yes (n=37) No (n=2451) p-value

16 years n % n % n % n %

CRS symptoms (n=18) 6 10.7 12 0.49 <0.001 5 13.5 13 0.53 <0.001

CRS endoscopically (n=7) 2 3.6 5 0.21 <0.001 2 5.4 5 0.20 <0.001

Rhinitis (n=689) 34 60.7 655 26.9 <0.001 23 62.2 666 27.2 <0.001

Symptoms of AR (n=619)* 23 41.8 596 25.0 0.005 15 41.7 604 25.1 0.023

Asthma (n=157) 9 16.1 148 6.1 0.002 5 13.5 152 6.2 0.069

No nasal symptoms (n=1630) 21 38.2 1609 67.4 <0.001 13 36.1 1617 67.2 <0.001

*Internal missing =1.9%. Study population: Complete answers on questions of CRS at 24-years, and on CRS, AR, rhinitis and asthma at 16 years.
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fied disease (ORc 1.6, 95% CI 1.2-4.1) but not with questionnaire-

defined CRS (ORc 1.5 95% CI NS). 

No associations were found between CRS and early respiratory 

syncytial virus infection or antibiotic use under 1 year of age 

(Table 2). Having other children in the household was weakly as-

sociated to questionnaire-defined CRS (ORa 1.6, 95% CI 1.0-2.7) 

but not to endoscopically verified disease (Table 2).

Discussion
In this large population-based longitudinal study, we observed 

that CRS symptoms in young adulthood often originate early in 

life. Approximately two-thirds of individuals with CRS at 24 years 

reported nasal symptoms already at 16 years, suggesting that 

CRS, in some individuals, may develop gradually over adoles-

cence rather than appearing abruptly in adulthood. 

Our results also demonstrate a clear association between CRS 

and atopic conditions, not only cross-sectionally but throug-

hout childhood and adolescence. Interestingly, among several 

potential early-life factors, only two emerged as significant 

predictors of CRS at 24 years: family history of atopic disease and 

a history of otitis media in infancy. These findings suggest that 

both genetic susceptibility and early infectious events may play 

a role in the pathogenesis of CRS. However, RS infection showed 

no association and having siblings, as a proxy for early general 

infections, showed no convincing association.

Overall, most individuals with endoscopically verified CRS or 

CRS symptoms based on EPOS criteria at 24 years had already 

reported upper airway symptoms at 16 years. Many reported 

“rhinitis” at this age—symptoms resembling CRS but not fulfil-

ling all EPOS criteria. This underscores the importance of early 

identification and monitoring of persistent nasal symptoms 

during adolescence. Determining the onset and manifestation 

of CRS symptoms can be challenging due to the fluctuating 

nature of the disease and the symptom overlap between CRS, 

rhinitis, and allergic rhinitis, which can be difficult to distinguish 

in questionnaire-based assessments. Consequently, some of 

these cases may represent early-stage CRS, while others likely 

reflect allergic rhinitis or non-allergic rhinitis. 

As reported in our previous cross-sectional study (9), atopic 

diseases were significantly more common among 24-year-olds 

with CRS compared to those without CRS symptoms. Our longi-

tudinal data now confirm that this pattern persists throughout 

childhood—at ages 4, 8, and 16 years—in individuals who later 

developed CRS at 24 years. The consistently higher prevalence 

of non-sinonasal symptoms (such as eczema and asthma) at all 

ages among those with subsequent CRS suggests a genuine 

association in this population, rather than misclassification 

between CRS and allergic rhinitis. Whether a causal relationship 

exists between atopic inflammation and CRS remains unclear, 

except in Central Compartment Allergic Disease (CCAD) and 

allergic fungal rhinosinusitis (AFRS), where allergic inflammation 

is considered to predispose CRS development (2,3,14). Although 

some studies have reported associations between neutrophilic 

inflammation and allergy (15), current literature on the subject 

revealed conflicting evidence. While some studies found links 

between allergy, atopy, and CRS, others did not (2,3,16). These 

discrepancies raise the question of whether CRS pathogenesis 

differs between children, young adults, and adults in general. 

Table 2. Possible early exposures and risk factors for CRS at 24 years of age.  

Number, proportion, and odds ratio (OR) for having CRS at 24 years of age among those with the early exposure compared to those with without the 

early exposure. OR expressed as crude OR (ORc) and OR for risk factor adjusted towards each other (ORa).

Study population: Answers on questionnaire 0, 1 and 2 (positive answers were considered as “yes”, negative or no answer on the relevant exposure 

were considered as “no”) and complete answers on CRS at 24 years.

N=2486 Symptoms of CRS at 24 years
(n=63)

Endoscopically verified CRS at 24 years
(n=40)

n % ORc 95% CI ORa* 95% CI n % ORc 95%CI ORa 95% CI

Other children in household, 
n=1182

34 2.9 1.7 1.0-2.8 1.6 1.0-2.7 19 1.6 1.3 0.7-2.4 1.2 0.6-2.3

Family history of atopy,
 n=870

38 3.0 2.0 1.2-3.4 2.1 1.2-3.4 25 2.0 2.3 1.2-4.4 2.2 1.2-4.1

Otitis media <1y, 
n=731

25 3.4 2.0 1.2-3.3 2.1 1.1-4.1 18 2.5 2.4 1.3-4.6 2.9 1.2-7.1

RS infection <1y, 
n=129

4 3.1 1.5 0.5-4.1 1.4 0.5-3.9 3 2.3 1.8 0.5-5.7 1.7 0.5-5.7

Antibiotics <1 y,
 n=1211

31 2.6 1.3 0.8-2.2 0.8 0.4-1.6 20 1.7 1.4 0.7-2.6 0.6 0.2-1.5

Early exposure to tobacco smoke, 
n=237 

8 3.4 1.6 0.8-3.5 1.8 0.8-3.8 5 2.1 1.6 0.6-4.1 1.7 0.7-4.5
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Supporting this hypothesis, a retrospective registry-based study 

from Finland reported higher rates of allergy, chronic otitis 

media, and tonsillar disease in pediatric CRS patients compared 

to adult CRS patients (13). It is plausible that similar patterns may 

apply to young adults with CRS, but further investigation is 

needed.

As early risk factors we observed a significant association to 

family history of atopic diseases, which accentuates the finding 

above mentioned. Moreover, having otitis media at an early age 

seems to be associated with the development of CRS, possibly 

indicating an underlying dysfunction of the mucosal barrier. 

Other studies have demonstrated a connection between CRS 

and chronic otitis media in adults (17), especially between eosi-

nophilic otitis media and eosinophilic CRS, but also a higher inci-

dence of middle ear cholesteatoma (18). Two reviews on the topic 

published in 2023 reported a higher prevalence of otologic 

symptoms among patients with CRS (19,20). Notably, eosinophilic 

otitis has shown to improve when treating patients with eCRS 

and bronchial asthma with dupilumab (21). Kim et al. compared 

8,057 CRS patients in Korea with 506,306 control subjects and 

found that CRS patients had twice the incidence of chronic otitis 

media, with a higher incidence in CRSwNP compared to CRS-

sNP (17). Similarly, Hong et al. also found that chronic otitis was 

more prevalent in subjects with CRS. However, their subgroup 

analysis showed that this association was significant only in 

older patients (≥50 years) with nasal polyps (22). In our cohort 

of young adults, only 2 participants were identified as having 

nasal polypes. Given this very limited number of cases, we were 

unable to draw any meaningful conclusions regarding potential 

differences in phenotypes. So far, the available evidence is stron-

gest for Eustachian tube dysfunction, which has been shown 

to be particularly impaired in CRS patients. Additionally, the 

Eustachian tube function appears to improve after treatment 

for CRS (21,23,24). A recently published prospective follow-up study 

from Valencia, Spain, including all cases of chronic rhinosinusitis 

with nasal polyps seen between January 2019 and October 2024 

(N=155), reported that approximately 70% showed a type 2 

inflammatory profile. Interestingly, this group showed a higher 

incidence of acute and secretory otitis media, compared to the 

group without type 2 inflammation. The regression analysis 

indicated that type 2-inflammation may play a greater role for 

otologic symptoms than nasal obstruction itself. The formation 

of polyps can alter the function of the eustachian tube, but the 

question is whether this is due to obstruction or to the underly-

ing allergic-inflammatory pathogenesis (25). Nevertheless, a clear 

link between otitis media in infancy or childhood and the later 

development of CRS remains poorly documented in the current 

literature. 

A major strength of this study is that all data originates from 

the well-characterized, unselected BAMSE birth cohort, which is 

large and has a high participation rate. This is combined with ac-

cess to well validated data on comorbidities as well as hereditary 

factors, living conditions and exposures during childhood. We 

have also had the opportunity to follow the adolescents with 

CRS symptoms from the 16-year subgroup follow-up to young 

adulthood at 24-years, with nasal endoscopy performed on both 

occasions. 

The study has limitations that should be acknowledged. Owing 

to the study design and epidemiological setting, the possibility 

of subject misclassification cannot be excluded. Participants 

completed the questionnaire at a single time point; therefore, 

some individuals with CRS who were asymptomatic at that 

time may have been overlooked, most likely leading to an 

underestimation of the true prevalence. Another constraint 

is the relatively small sample size of subjects with CRS, which 

partly reflects the underlying prevalence of the condition. 

Among all participants with presumed CRS symptoms, nasal 

endoscopy was performed in 81 out of 141 cases. However, the 

data revealed minimal differences between those classified as 

having “CRS symptoms” based on EPOS criteria and those with 

“endoscopically verified CRS.” More females than males partici-

pated in the 24-year follow-up. A previous sensitivity analysis 
(26) indicated that atopic eczema, rhinitis, and IgE sensitization 

were slightly more common among participants compared 

to non-participants at the 24-year BAMSE cohort follow-up, 

although no sex-related differences were observed. This may 

lead to a slight overestimation of these conditions among indi-

viduals with CRS. However, the relative proportions compared 

to individuals without CRS are likely to remain unaffected. No 

sex-stratified analyses were performed on our results due to the 

limited number of subjects. The findings in our cohort of young 

adults predominantly represent cases of symptomatic, endo-

scopically confirmed primary CRS, primarily among individuals 

without nasal polyps and without prior surgical intervention. 

This distinction is important to bear in mind when generalizing 

the results to the wider adult CRS population. 

Conclusions
•	 Most young adults with CRS at 24 years of age reported upper 

airway symptoms already at 16 years of age. 

•	 Atopic disease throughout childhood is associated with CRS 

symptoms at young adulthood, suggesting that allergic 

disease may contribute to chronic inflammation in the upper 

airways and thereby predispose development of CRS. 

•	 Early otitis media and family history of atopic disease appear 

to indicate an increased risk of developing CRS in young 

adulthood.

•	 These are observed associations, and we have no data sup-

porting causation. However, this demonstrates a potential link 

between early immune dysregulation and later chronic airway 

inflammation. We believe that these findings need further 

exploration.
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SUPPLEMENTARY MATERIAL

Table S1. The study populations used, compared to the study base and the original cohort, regarding background characteristics.

BAMSE Co-
hort N=4089

Study base 
N=3043

Pop Table 1* 
N=2488

Pop Table 2** 
N=2886

n % n  % 95% CI n   % 95% CI n   % 95% CI

Males 2065 50.5 1428 47.0 45.2-48.8 1153 46.3 44.4-48.3 1361 47.2 45.3-49.0

Family history of atopy 1746 43.2 1326 44.0 42.2-45.8 1110  44.9 43.0-46.9 1265 44.2 42.4-46.0

Low socioeconomic 
status

695 17.3 461 15.4 14.0-16.6 355  14.5 13.1-15.9 430 15.1 13.8-16.5

Any parent born out-
side Scandinavia

543 16.0 417 15.6 14.2-17.0 357  15.1 13.7-16.6 392 15.1 13.8-16.5

Any parent smoking 
at time of birth

855 21.0 611 20.2 18.8-21.7 488  19.7 18.2-21.3 572 19.9 18.9-21.4

*** Pop 4 y Fig 1 N=2823 Pop 8 y Fig 1 N=2656 Pop 16 y, Fig 1 N=2527

n  % 95% CI n  % 95% CI n  % 95% CI

Males 1321 46.8 45.0-48.6 1249 47.0 45.1-48.9 1186 46.9 45.0-48.9

Family history of atopy 1238 44.2 42.3-46.0 1171 44.4 42.5-46.3 1126 45.0 43.0-46.9

Low socioeconomic 
status 

426 15.3 14.0-16.7 377 14.4 13.1-15.8 359 14.4 13.1-15.9

Any parent born out-
side Scandinavia

388 15.0 13.7-16.4 410 15.5 14.2-17.0 363 15.0 13.7-16.5

Any parent smoking 
at time of birth

565 20.1 18.7-21.7 524 19.8 18.4-21.4 507 20.2 18.7-21.8

*** Pop 24 y, Fig 1 N=2995

n  % 95% CI

Males 1403 46.8 45.1-48.6

Family history of atopy 1311 44.1 42.3-45.9

Low socioeconomic 
status 

452 15.4 14.1-16.7

Any parent born out-
side Scandinavia

413 15.6 14.3-17.1

Any parent smoking 
at time of birth

596 20.2 18.6-21.5

Study base: Complete answers on questions of CRS at 24 years (n= 3037) or fulfilled EPOS criteria for CRS at the subgroup follow-up at 16 years and at 

the telephone interview at 24 years (n=6).

*Population Table 1: Complete answers on questions of CRS at 24-years, and on CRS, AR, rhinitis and asthma at 16 years.

**Population Table 2: Answers on questionnaire 0, 1 and 2.

***Population Figure 1 and Table S2 at 4, 8, 16 and 24 years: Complete answers on questions of CRS at 24 years, and on AR, rhinitis and asthma at each 

age.
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Table S2. Atopic diseases at 4, 8, 16 and 24 years in individuals with, and without, CRS symptoms at 24 years.

4 years: Study population: Complete answers on AR, asthma and eczema at 4 years and complete answers on CRS at 24 years. N=2823.

8 years: Study population: Complete answers on AR, asthma and eczema at 8 years and complete answers on CRS at 24 years. N=2656.

16 years: Study population: Complete answers on AR, asthma and eczema at 16 years and complete answers on CRS at 24 years. N=2527.

24 years: Study population: Complete answers on AR, asthma, eczema and CRS at 24 years. N=2995.

CRS symptoms 

Yes No p-value

n % n %

4 years (N=2823) (n=58) (n=2765)

AR (n=276) 9 15.5 267 9.7 0.14

asthma (n=184) 6 10.3 178 6.4 0.23

eczema (n=462) 15 25.9 447 16.2 0.05

no atopy (n=1980) 33 56.9 1947 70.4 0.03

8 years (N=2656) (n=53) (n=2603)

AR (n=338) 10 18.9 327 12.6 0.18

asthma (n=162) 3 5.7 159 6.1 0.89

eczema (n=318) 8 15.1 310 11.9 0.48

no atopy (n=1911) 35 67.3 1876 73.6 0.31

16 years (N=2527) (n=56) (n=2471)

AR (n=635) 24 42.9 611 24.7 0.002

asthma (n=156) 8 14.3 148 6.0 0.01

eczema (n=222) 11 19.6 211 8.5 0.004

no atopy (n=1735) 30 53.6 1705 69.0 0.01

24 years (N=2995) (n=68) (n=2927)

AR (n=912) 35 51.5 877 30.0 <0.001

asthma (n=430) 26 38.2 400 13.7 <0.001

 eczema (n=438) 18 26.5 414 14.1 0.004

no atopy (n=1707) 20 29.4 1687 57.6 <0.001
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