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Abstract

Background: The aetiology behind chronic rhinosinusitis (CRS) is still poorly understood. The aim of this study was to investigate

the association between the onset of CRS and several common occupational exposures over time.

Methodology: An adult random population from Telemark, Norway, comprising 7,952 subjects, who answered a comprehensive

respiratory questionnaire including questions on CRS and occupational exposure first in 2013 and again in 2018.

Results: New-onset CRS during the five-year follow-up was independently associated with occupational exposure to hair-care

products, cleaning agents among women, super glue, strong acids, cooking fumes and wood dust.

Conclusion: In this random population cohort from Norway, exposure to several common occupational agents, such as hair-care

products, super glue and wood dust, was associated with the onset of CRS. It is important that physicians who see patients with

CRS inquire about workplace exposure.
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Introduction

Chronic rhinosinusitis (CRS) is an inflammation of the nasal mu-
cosa in the nose and the paranasal sinuses", affecting around
one in 10 of the European population®. CRS substantially affects
the health-related quality of life in these patients, with elevated
rates of depression, anxiety, sleep disturbances, sexual dysfunc-
tion and fatigue®, as well as impaired sleep quality®*?.

In epidemiological studies, chronic rhinosinusitis in adults is
defined as the presence of two or more symptoms, one of which
should be either nasal blockage/obstruction/congestion or
nasal discharge (anterior/posterior nasal drip) for 12 weeks or
more™. CRS includes both allergic and non-allergic phenotypes,
but the aetiology behind CRS remains unknown in many pa-

tients™. Occupational exposure has been associated with CRS®,
but it has not been thoroughly investigated. In a few studies
predating the use of the CRS concept, occupational exposure
was linked to rhinitis”®. Occupational rhinitis has been studied
with regard to exposure and possible mechanisms. Both high
molecular weight agents and low molecular weight agents
have been associated with occupational rhinitis and may cause
mucosal inflammation either through allergic mechanisms or as
irritants®. CRS comprises a group of patients defined by specific
combinations of rhinosinusitis symptoms lasting for at least 12
weeks. Due to the chronic and often therapy-resistant nature

of the disease, it is important to study the role of occupational
exposure in relation to CRS, as this has previously only been
done for rhinitis.
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We have previously reported cross-sectional data from a random
population of 16,099 from the County of Telemark in Norway
from 2013, in which participants answered a questionnaire on
respiratory symptoms and occupational exposure. The preva-
lence of CRS was 9% and occupational exposure to paper dust
and cleaning agents was independently associated with an
increased risk of having CRS"%, Since the baseline inclusion in
2013, the Telemark cohort has been followed up after five years.
Our aim with this prospective study is to investigate the associa-
tion between new-onset CRS and several common occupational
exposures over time. To our knowledge, this is the first large,
prospective, population-based study of CRS and occupational
exposure over time.

Materials and methods

Study population and design

This is a prospective study of a random population from the
County of Telemark, Norway, called the “Telemark Study”. The
study has previously been described in detail'®'. The County
of Telemark has a population of about 170,000 inhabitants.

A random sample of 50,000 subjects of working age, 16-50,
was drawn in 2013 from the population registry and a postal
questionnaire assessing nasal symptoms including CRS, asthma,
smoking, atopy and occupational exposure was sent out. Two
reminders were sent after 1%2 months and three months. A five-
year follow-up of the cohort was made in 2018 using the same
questionnaire and reminder intervals.

A total of 16,099 subjects (33%) answered the questionnaire in
2013. Of the 16,099 subjects who answered the questionnaire in
2013, 7,952 (49%) responded in 2018.The inclusion-and exclu-
sion from the sample are further illustrated in Figure 1.

CRS was defined according to the European position paper

on rhinosinusitis and nasal polyposis (EPOS) criteria, as the
presence of two or more symptoms for > 12 weeks, of which
one should be either nasal blockage/obstruction/congestion
or nasal discharge (anterior/posterior nasal drip), called “major
symptoms’, as well as additional symptoms, such as facial pain/
pressure and/or a reduction in or the loss of smell, called “minor
symptoms”,

Occupational exposure

Self-reported occupational exposure to airborne irritants and
sensitisers was assessed by a set of questions which are
illustrated in Table 1. Atopy, asthma and smoking were assessed
with the questions also listed in Table 1. The questions have
previously been used in the European Community of Respira-
tory Health Survey, the West Sweden Asthma Study? and the
Nord-Trgndelag Health Study (HUNT Study). Reported occupa-
tional exposure and baseline characteristics were based on the

n=50,000

| Random sample aged 16-50 years 2013 |

Notable to trace or excluded 2013
n=1858

Non-responders 2013
n=132043

Random sample aged 16-50 years 2013
n=16,099

Non-responders 2018
n=8,147

Random sample aged 16-50 years, responded
2013 and 2018
n=7952

CRS at baseline 2013 only, remission
n=374

CRS at baseline 2013 and at follow-up 2018
n=257

Never employed
n =464

Subjects who
develop CRS during
study period 2013-

No CRS
2018 n=6,482
n=375

Figure 1. Flowchart of the study population .

2013 survey alone.

Fell et al.”® made a principal component analysis (PCA) of the
same exposure variables managed in this paper, due to the fact
that some of the self-reported occupational exposures are cor-
related. This analysis yielded six main exposure groups, metals/
gases, damp/mould, exercise/cold, cleaning/cooking, organic
dust and hair products/animals, which are used in the current
paper. The main exposure variables were continuous and were
calculated from a linear model with the exposures and their
weights coming from the PCA.

Written and spoken information was given to all subjects and
informed consent was collected. The study was approved by the
Regional Committee for Medical and Health Research Ethics in
Norway (2012/1665/REK s@r-gst D).

Statistical analyses

As we were only interested in new-onset CRS during the follow-
up period, all subjects reporting CRS at baseline in 2013 were
excluded. New-onset CRS during the follow-up period was
calculated. When describing the study population, comparisons
between subjects with new-onset CRS and non-CRS were made
using Fisher’s exact test and the chi-square test. P < 0.05 was
considered significant. Univariable or multiple logistic regression
was then applied to data, using CRS as the dependent variable
and baseline characteristics or exposures as the independent va-
riable. The odds ratio (OR) with 95% confidence interval (Cl) was
calculated for the likelihood of CRS. When the influence of six
main groups of occupational exposure on CRS was investigated,
a multiple logistic regression model was used with all six main



Clarhed et al.

Table 1. Definitions of background factors and occupational exposure.

Atopy ‘Do you have an allergy that affects your nose, including hay fever?’
Asthma ‘Has a physician ever diagnosed you with asthma?’
Smoking 1!Do you smoke every day?’

2!Do you only smoke occasionally?’
3!Did you use to smoke?”

Ever smoking A positive answer to any of the three questions

Current smoking A positive answer to ‘Do you smoke every day? or
‘Do you only smoke occasionally?

Gas exposure

Cooking fumes 'Have you ever, in your work, been exposed to cooking fumes?'
Car/engine exhaust 'Have you ever, in your work, been exposed to car/engine exhaust?'
Strong acids 'Have you ever, in your work, been exposed to strong acids?'
Dust exposure
Stone dust 'Have you ever, in your work, been exposed to stone dust?'
Flour/grain dust 'Have you ever, in your work, been exposed to flour/grain dust ?'
Wood dust 'Have you ever, in your work, been exposed to wood dust?'
Paper dust 'Have you ever, in your work, been exposed to paper dust?'
Textile dust 'Have you ever, in your work, been exposed to textile dust?'
Metal dust 'Have you ever, in your work, been exposed to metal dust?'
Other exposures
Cleaning agents ‘At work; have you worked with cleaning agents?'
Super glue ‘At work, have you worked with super glue?'
Painting/varnishing ‘At work, have you worked with painting/varnishing?'
Welding/metal smoke ‘At work, have you worked with welding/metal smoke?'
Sewage ‘At work, have you worked with sewage?'
Hair-care products ‘At work, have you worked with hair-care products?'
Animals ‘At work, have you worked with animals?"
Moisture exposure
Moisture damage at work 'Have you worked in workplaces with visible moisture damage?'
Mould at work Have you worked in workplaces with visible mould?"
Smell of mildew at work 'Have you worked in workplaces with a smell of mildew?'
Moisture damage athome in the last 10 'Have you at any time over the course of the last 10 years seen signs of
years moisture damage, water leakage or mildew in you home?'
Working conditions
Cold work 'Have you worked in workplaces with low temperatures (in the cold room or
outdoors in the winter)?'
Physically strenuous job 'Have you had a physically strenuous job (so that you have been out of breath
and sweaty)?'
Heavy lifting 'Have you had work with repetitive heavy lifting?'
groups, gender, age, allergy, atopy and smoking, in the same The five-year cumulative incidence of new-onset CRS in the
model. When the influence of single exposure was investigated, Telemark population between 2013 and 2018 was 5.5% (95% Cl
exposures and baseline characteristics that had a p-value of < 4.9, 6.0). When stratified for gender, the cumulative incidence
0.05 in the univariate analyses were used in a forward multiple was 5.7% (95% Cl 4.8, 6.6) for men and 5.3% (95% Cl 4.6, 6.0)
logistic regression model with CRS as the dependent variable. for women (p-value 0.55). When stratified for age, the five-year

cumulative incidence was 7.4% (95% Cl 6.0, 8.8) for the ages
Results of 16-30, 4.8% (95% Cl 3.8, 5.9) for the ages of 31-40 and 5.0%
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Table 2. Description of study population (n=6857) with regard to age, (95% Cl 4.3, 5.7) for the ages of 41-50 (p-value 0.0012 for the age

gender, smoking habits, asthma and atopy. groups compared to one another).

CRS Non-CRS Total p?
(n=375) (n=6,482)

A description of the study group is given in Table 2. Both asthma
and atopy were more common in subjects who developed CRS

Age 0.0012 compared with non-CRS (17% and 9% p-value <0,001, 45% and
16-30years, n (%) 106(7)  1321093) 1427 27% p-value <0,001, respectively).
31-40 years, n (%) 89 (5) 1749 (95) 1838
41-50 years, n (%) 180(5)  3412(95) 3592 In the univariable analysis (Table 3), all the occupational expo-
Gender 0.55 sures except paper dust and sewage were associated with an
Female gender,n (%)  215(5)  3828(95) 4043 increased risk of new-onset CRS. Variables with p < 0.05 in the
Male gender, n (%) 160 (6) 2654 (94) 2814 univariable analysis were then included in the forward multiple
Smoking® 0.0048 logistic regression analysis.
Never, n (%) 187(5)  3651(95) 3838
Past, n (%) 85(5)  1497(95) 1582 In the multiple logistic regression analysis (stepwise forward),
Current, n (%) 103(7) 1334 (93) 1437 hair-care products, super glue, strong acids, cooking fumes,
Asthma wood dust, atopy, asthma and current smoking were statistically
No, n (%) 310(5) 5924(95) 6234  <0.001 significantly associated with the risk of developing CRS (Table
Yes, n (%) 65 (10) 558 (90) o 4). Other variables.in Table 3 were not statistically significantly
associated with the risk of developing CRS adjusted for hair-care
Atopy <0.001 . .
products, super glue, strong acids, cooking fumes, wood dust,
No, n (%) 205 (4) 4703 (96) 4908 .
atopy, asthma and current smoking. Females and males were
Yes, n (%) 170 (9) 1779 (91) 1949

also studied separately (Table 4). New-onset CRS in females was

2 Fisher’s exact test and chi-square test; ® Occasionally is set to current. associated with animals, cleaning agents and strong acids. New-

Table 3. OR (univariable logistic regression analysis of CRS and different types of occupational exposure for the whole cohort and stratified by gender).

V] Female Male
(n=6,857) (n=4,043) (n=2,814)
OR, .(95% CI) OR,; (95% CI)

OR,, (95% C1)

Cooking fumes 1.59 (1.24-2.03) 1.76 (1.31-2.36) 1.37 (0.85-2.21) 1179
Car/engine exhaust 1.59(1.23-2.05) 1.82(1.14-2.91) 1.55(1.12-2.16) 1066
Strong acids 1.75 (1.34-2.29) 2.02 (1.38-2.97) 1.52(1.03-2.23) 821
Stone dust 1.45 (1.11-1.90) 0.79 (0.37-1.71) 1.72 (1.24-2.39) 968
Flour/grain dust 1.75 (1.23-2.48) 2.04(1.32-3.16) 1.37(0.76-2.47) 431
Wood dust 1.56 (1.19-2.06) 1.71 (0.99-2.96) 1.54 (1.10-2.18) 859
Paper dust 1.25(0.91-1.71) 1.20 (0.79-1.82) 1.33(0.81-2.19) 700
Metal dust 1.61(1.23-2.10) 1.11 (0.54-2.29) 1.83 (1.32-2.55) 880
Cleaning agent 1.51(1.22-1.86) 1.89 (1.43-2.50) 1.15 (0.82-1.60) 2798
Super glue 1.78 (1.34-2.36) 1.79 (1.07-3.01) 1.80 (1.26-2.58) 723
Painting/varnishing 1.66 (1.27-2.16) 1.31(0.76-2.26) 1.88(1.35-2.62) 897
Welding/metal smoke 1.66 (1.27-2.16) 1.77 (0.84-3.70 1.76 (1.27-2.44) 899
Sewage 1.46 (0.99-2.13) 1.89 (0.86-4.17) 1.33 (0.85-2.08) 409
Hair-care products 2.15(1.42-3.25) 2.17 (1.38-3.43) 2.59(0.89-7.52) 253
Animals 1.75(1.28-2.39) 2.04 (1.35-3.07) 1.42(0.87-2.32) 563
Moisture/mould/mildew 1.59 (1.25-2.03) 1.46 (1.03-2.06) 1.73(1.23-2.43) 1247
Cold 1.38(1.11-1.71) 1.47 (1.08-1.99) 1.29 (0.94-1.78) 2115
Physically strenuous work 1.46 (1.18-1.80) 1.34(1.01-1.78) 1.70(1.19-2.41) 3013

* Number of individuals with exposure.
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Table 4. OR, (odds ratio, forward multiple logistic regression analysis of Table 5. OR, (multiple logistic regression analysis of CRS and the six

risk of CRS and different types of occupational exposure for the whole main exposure groups, adjusted for age, gender, smoking, asthma,
cohort and stratified by gender adjusted for the other occupational atopy, the other exposure groups included in the model) and stratified
exposures in this table and age, atopy, asthma and smoking). Variables by gender.
with p<0.05 in the univariable analysis (Table 3) were included in the for-

ward multiple logistic regression analysis. The remaining variables were

ORadj (95% Cl) Two-sided p-value

not statistically significantly associated with CRS (p>0.05, not shown)
Only ever Male Female

employed n=2,814 n=4,043
n=6,857

when adjusted for the variables in the table below.

Only ever employed OR (95% ClI) Two-sided p-value
(n=6857) g":::s' Clils 127 133 112
Hair-care products 1.67 (1.09, 2.56) 0.019 (OR per SD) (L U (LG, 22 (0.807)
Super glue 1.44 (1.06, 1.95) 0.019 rl?nzz)nJIr:jand 113 1.08 116
Strong acids 1.42(1.07,1.89) 0.015 (OR per SD) (1.02, 1.25) (0.94, 1.24) (0.99, 1.36)
Cooking fumes 1.38(1.07,1,77) 0.014 .
Exercise and 110 114 0.99
Wood dust 1.36(1.02,1.82) 0.039 cold (0.97,1.24) (0.95, 1.36) (0.82,1.19)
(OR per SD)
Female
Animals 1.60 (1.05, 2.45) 0.030 Sclfoak?::;g and 1.15 0.98 1.28
Cleaning agent 1.57 (1.16,2.11) 0.0032 (OR per SD) & 4l bkt (bl 32)
Strong acids 1.57 (1.05, 2.34) 0.027 Organic dust 1.10 1.15 1.06
Vil (OR per SD) (1.0008,1.2142) (0.98, 1.34) (0.93,1.21)
Metal dust 157 (1.11,2.23) 0012 'a":(';fr:?r::éts 1.14 1.03 1.18
Stone dust 149 (1.05,2.11) 0.024 (OR per SD) (UL 124 (R 12 (05 2R

onset CRS in males was associated with metal dust and stone exposures indicates the need for greater focus on the identifi-

dust. New-onset CRS was also associated with atopy (OR 1.98, cation and reduction of occupational exposure when making
95% Cl 1.59, 2.47 p-value <0.001), asthma (OR 1.69, 95% Cl 1.26,
2.27 p-value <0.001) and current smoking (OR 1.44,95% Cl 1.13,
1.83 p-value 0.0028) (not shown). Young age was also associated
with new-onset CRS (OR per year 0.98, 95% Cl 0.973, 0.995 p-
value 0.0051) (not shown).

In the multiple logistic regression analysis of the six main groups

clinical assessments of patients with CRS.

Our data show that working with hair-care products increases
the risk of CRS, which is consistent with previous studies sho-
wing an increased risk of respiratory problems in this groupt*
19), Likewise, exposure to glue has previously been reported to
of occupational exposure, metals/gases, damp/mould, cleaning/  contribute to the development of asthma and rhinitis"® . We
cooking, organic dust and hair-products/animals were indepen- can only speculate about the specific occupations of subjects
dently related to new-onset CRS (Table 5). who report exposure to hair-care products and glue. They may
include occupations such as hairdressers, dental technicians
Discussion and nail artists. These working groups are not only exposed to
To our knowledge, this is the first large, prospective, population- aerosols and vapours but are also in contact with the substan-
ces through the skin, which is an additional exposure pathway

that needs further investigation. When applying protective

based cohort of adult subjects where new-onset CRS has been
studied during a five-year period in relation to occupational
exposure. The overall five-year incidence of new-onset CRS was measures, both aerosol exposure and dermal contact should be
5.5% (95% Cl 4.9, 6.0) and the most consistent findings were that  avoided until proven otherwise.

exposure to hair-care products, cleaning agents among women,
super glue, cooking fumes, wood dust and young age were as- New-onset CRS among females was also associated with
sociated with new-onset CRS. When analysing six main exposure  cleaning agents in this study. This is in accordance with previ-
groups, metals/gases, damp/mould, cleaning/cooking, organic ous studies”-1%® and, to our knowledge, this is the first large,
dust and hair-care products/animals were found to be indepen- population-based study to confirm the connection between
dently associated with new-onset CRS. new-onset CRS and cleaning agents. Cleaning agents have also
been linked to work-related asthma™ 2% and a recent study by

The observed association between the development of CRS and Rosenman et al. showed that the percentage of work-related
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asthma cases from cleaning products was unchanged over the
years?®. This indicates that further research and preventive
measures are needed to avoid a harmful impact on the respira-
tory system.

Occupational exposure to strong acids, such as hydrochloric
acid, sulphuric acid and nitric acid, was also found to increase
the risk of developing CRS in our study. To our knowledge,
strong acids and their association with CRS have not previously
been studied. However, previous studies show that they may
have a harmful impact on the lower airways?*2%, We hypothesise
that the cause of damage is the vapourisation of the acids which
are then inhaled. Industrial workers in the Telemark region have
worked with these acids and their occupations include bric-
klaying, industrial cleaning and industrial production.

Cooking fumes were also related to an increased risk of CRS in
our study. To our knowledge, occupational exposure to cooking
fumes and its relationship to CRS has not been previously stu-
died. However, previous studies have shown that cooking fumes
have a negative impact on the lower airways 29,

In the present study, wood dust was related to an increased risk
of new-onset CRS. Wood dust exposure has previously been
associated with nasal symptoms and chronic inflammatory
rhinitis in nasal cytology® ?®. Our findings further strengthen
this correlation. Wood dust has also been associated with lower
airway disease and a decline in lung function among women®.
The inhaled air often passes the nose first before reaching the
lungs and the nose also acts as the first line of defence against
inhaled particles and fumes. Since the respiratory mucosa of the
nose, sinuses and bronchi is similar, the inflammatory response
can also be expected to be similar.

As some of the occupational exposures are closely related to
each other, we also conducted an analysis of six main exposure
groups and their relationship to CRS. We found that metals/ga-
ses, damp/mould, cleaning/cooking, organic dust and hair-care
products/animals were associated with new-onset CRS. From
this, we are not able to discern which specific exposure could be
the cause of CRS. However, this illustrates that larger population
studies are needed and that additional exposures could be rele-
vant regarding new-onset CRS. Protecting the airway from expo-
sure should be considered and implemented in all occupational
environments at risk. In developed countries, such as those in
Scandinavia, this should be possible to achieve.

At baseline in 2013, the prevalence of CRS in the Telemark
population was 9%, which correlates well with other studies® 3.
Population-based studies in general and, in particular, unse-
lected populations regarding the incidence of CRS are few in

number. In a Canadian study by Xu Y et al., the mean incidence
of CRS was 2.5 per 1,000 population®". This study was, however,
based on health-care registers where CRS was diagnosed and
coded by a physician after the patient sought medical care and
it was not based on self-reported symptoms in a general popu-
lation. A study by Novis et al. showed that patients diagnosed
with CRS by a non-otorhinolaryngologist are unlikely to fulfil the
diagnostic criteria for CRS®? and these data should be used with
caution. In this study, the cumulative five-year incidence was
5.5%, which is surprisingly high, given that the subjects in this
study were aged between 16 and 55. In younger age groups,
CRS without nasal polyps is more common; this includes allergic
rhinitis that has a peak onset around 20 years of age®. CRS with
nasal polyps typically starts at a later age®?. In this questionnai-
re-based study, we are unable to distinguish between the two,
as they exhibit similar symptoms. It is possible, however, that
the subjects who reported CRS in 2013 and who were exclu-
ded from this study represented more allergic rhinitis since the
mean age was lower. The fact that the risk of having new-onset
CRS decreased with increasing age in this study adds further
support. As the cohort is getting older, other aetiological factors
could be of importance and occupational exposure is one
potential aetiological factor in CRS that is likely to develop after
some time. A previous study has shown that the prevalence of
CRS increases with age and levels off at around 60%%. CRS is a
chronic disease which persists over time and its prevalence may
thus increase over time, despite a decreasing incidence.

Smoking is a known risk factor for asthma®, as well as CRS, as
we have previously demonstrated'?. The present study illus-
trates that current smokers run a 44% higher risk of developing
CRS compared with the non-CRS group (OR 1.44, 95% Cl 1.13,
1.83, p-value 0.0028). This study also shows that asthma (OR
1.69, 95% Cl 1.26, 2.27, p-value <0.001) and atopy (OR 1.98, 95%
Cl 1.59, 2.47, p-value <0.001) are associated with new-onset CRS
when adjusted for the other variables in Table 4 as well as age,
atopy, asthma and smoking. Previous studies have also confir-
med the association between asthma and atopy and CRS®¢ 37,
but the mechanisms involved are still unclear. A case-control
study showed that patients with rhinosinusitis who need sur-
gery, especially repeated surgery, are more likely to have been
exposed to inhaled noxious agents at work than controls®®.

The study has several strengths and weaknesses. One important
strength of this study is the large number of subjects from the
same industrialised, geographical area. Studying one geographi-
cal area may introduce bias that could reduce the generalisation
of the results. The random population in this study had the same
prevalence of smoking and asthma as the general population

in Norway®?. A multicentre study would have reduced any
systematic bias related to the Telemark population, but it could



also introduce bias related to different definitions of symptoms
or exposures between populations. Another strength is the
longitudinal and prospective design of the study which allows
us to follow individuals over a period of five years. Self-reported
questionnaire data without a clinical validation using a nasal
endoscopy and/or a CT scan may, however, lead to misclas-
sification. However, previous work has shown that a symptom-
based definition of CRS as stated by the EPOS has a reasonable
correlation to endoscopic findings and should be sufficient for
use in epidemiological studies“?. Other studies have also de-
monstrated an acceptable correlation between symptom-based
CRS and CT findings and clinical diagnosis by a trained otorhino-
laryngologist respectively“#2. It should also be noted that self-
reported exposure may both over- and underestimate the actual
exposure, especially if there has been a long delay between the
exposure and the self-report. Subjects who have developed
symptoms may also be more prone to report exposure, but

the longitudinal design should reduce the risk of this bias, as
exposure is reported prior to the development of CRS. The res-
ponse rate in this study was comparable to that in other recent
population-based studies. There is a risk that subjects with
CRS symptoms who have been exposed to airborne irritants and
sensitisers are over-represented among the respondents and
that this would thus result in an increased incidence of CRS. The
overall prevalence of CRS at inclusion in this study, in 2013, was,
however, 9%, which is similar to that in other studies® 3.

When analysing multiple variables, as has been done in the pre-
sent study, there is always the risk of mass significance. However,
the occupational exposures have not been randomly chosen,
but each variable is a well-established risk factor for airway
disease. The aim of this study, as stated in the introduction, was

Clarhed et al.

to study new-onset CRS in relation to occupational exposures.
It was therefore not possible to study other important aspects,
such as the correlation with disease severity or response to
treatment.

Conclusion

To our knowledge, this is the first large, prospective, population-
based cohort of adult subjects, where new-onset CRS has been
studied during a five-year period in relation to occupational
exposure. The overall five-year incidence of new-onset CRS was
5.5% (95% CI 5.0, 6.0) and the most consistent findings were that
exposure to hair-care products, cleaning agents among women,
super glue, cooking fumes, wood dust.and young age were
associated with new-onset CRS. It isimportant that physicians
treating patients with CRS are aware of this possible relationship
and ask patients about workplace exposure.
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