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Do aggravating rhinologic symptoms at work indicate
occupational exposure?
A cross-sectional outpatient clinic study

Maija Ylivuori,' Liisa Airaksinen,? Harri Sintonen,® Risto P Roine,* Maija Hytonen,' Paula Virkkula'

Abstract

Background: Air impurities can exacerbate or cause rhinologic diseases. However, only a few studies have assessed rhi-
nologic patients’ symptoms at work.

Objective: This study surveys the impact of work on rhinology clinic patients’ quality of life in relation to work-related
respiratory exposures. In addition, we surveyed patients’ sick leave periods.

Methods: We recruited adult employed rhinology patients referred to the otorhinolaryngology clinic. A total of 177
patients were included. We collected data on patients’ medical history, rhinologic disease-specific and generic quality of
life, current or most recent job title, a description of current work, nasal symptoms, possible worked-related symptom
triggers and sick leave periods during the preceding year.

Results: In total, 101 (57.1%) patients reported exacerbated rhinologic symptoms at work and reported more severe
rhinologic disease and a lower disease-specific quality of life compared to non-work-related rhinologic patients (P =
0.008). A minority, 24.3% of our patients were exposed to any specific occupational respiratory sensitizer or irritant at
work. The mean sick leave period due to rhinologic disease was 7.7 days per year.

Conclusions: Exposure to specific occupational sensitizers or irritants did not associate with increasing symptoms at
work or quality of life amongst our patients. Most rhinology patients reported exacerbated symptoms at work. They
appeared to be more symptomatic than the rest of the patients and, therefore, possibly hyperreactive to unspecific respi-
ratory triggers at work. Rhinologic diseases caused our patients a marked burden with high work absenteeism.

Key words: Rhinology, work-related, HRQoL, SNOT-22, 15D

Author affiliations:

! Department of Otorhinolaryngology — Head and Neck Surgery,
Helsinki University Hospital and University of Helsinki, Helsinki,
Finland

? Finnish Institute of Occupational Health, Helsinki, Finland

* Department of Public Health, University of Helsinki, Helsinki,
Finland

* Group Administration, Helsinki University Hospital and University
of Helsinki, Helsinki, Finland; and Department of Health and Social
Management, University of Eastern Finland, Kuopio, Finland

Corresponding author:

Maija Ylivuori

Department of Otorhinolaryngology — Head & Neck Surgery
Helsinki University Hospital

Kasarmikatu 11-13, Helsinki

PO Box 263, FIN-00029 HUS, Finland

E-mail: maija.ylivuori@helsinki.fi

Introduction

The most common nasal diseases at rhinologic outpatient
clinic are chronic rhinosinusitis (CRS), nonallergic noninfec-
tious rhinitis (NAR) and allergic rhinitis (AR). The prevalence
of AR has been estimated to be 23% in European countries
and 30% in Finland,'? and the prevalence of CRS has been
estimated to be 10.9% in Europe.® Air impurities can exacer-
bate nasal diseases.*” Occupational irritant exposure increases
the risk of NAR and CRS.%* However, few studies have eval-
uated the possible influence of impurities in the air at work
on workers experiencing different rhinologic diseases, apart
from occupational rhinitis (OR) and CRS.** A healthy pop-
ulation blue-collar (mainly manual labor) workers had been
found a significantly poorer rhinitis -specific health-related
quality of life (HRQoL).” In a Swedish study, an additional
risk of nasal symptoms resulted from exposure to fire fumes
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and cleaning agents and to paper or textile dust.® Occupation-
al exposure to solvents also appears to increase the risk of rhi-
nitis.”

The primary prevention of CRS and OR symptoms focus-
es on minimizing exposure to respiratory impurities, smok-
ing, occupational and environmental toxins and sensitizers."
Work-related rhinitis is often classified into work exacerbat-
ed rhinitis, where previous rhinitis is worsened at work and
occupational rhinitis in which agents at work mainly cause
the rhinitis."> The occupational agents that can cause OR are
categorised according to their molecular weight. High-molec-
ular weight (HMW) sensitisers (> 10 kDa) include IgE-medi-
ated allergens like animal and vegetable origin proteins, such
as flours, mites and animal dander. Low-molecular weight
(LMW) sensitisers include some chemicals, drugs and metals.
In addition, various chemical toxicants can injure mucosa, but
handling and use of occupational mucosal-irritating and haz-
ardous substances at workplaces are under occupational safety
limits and control.

This study assessed whether unselected rhinology clinic
patients’ disease exacerbates at work, whether that exacerba-
tion is related to work-related respiratory exposures and iden-
tified the potentially relevant exposures. Symptoms at work
were evaluated using the rhinologic disease-specific and gen-
eral HRQoL measurement. In addition, this study examined
the sick leave periods reported by patients during the preced-
ing year. To our knowledge, the number of sick days amongst
rhinology patients referred to special medical care remains
unreported.

Patients and Methods
Patients

We invited all eligible adult (> 18 years) employed patients
referred to their first visit to the Helsinki University Hospital
Department of Otorhinolaryngology because of a rhinological
condition. The clinic serves as a secondary/tertiary referral
center for ORL patients. As we wanted to minimize the po-
tential impact of the season on SNOT-22 results, we collect-
ed patients at different times of the year, i.e. in May, August
and November 2014 to take part in the survey. We excluded
patients who had not worked or studied full-time during the
preceding 6 months.

Methods

This study is a prospective, cross-sectional, question-
naire-based study amongst patients with diverse rhinologic
diseases. Patients were sent a questionnaire, covering the fol-
lowing topics: medical history; the SNOT-22 questionnaire; a
generic HRQoL questionnaire (15D); an open-ended descrip-
tion of their description of work tasks (during the previous 6
months), current work status, patient-evaluated exposures to
dust or powdery substances, chemicals, solvents, smoke, gases
or fumes, cold and hot air and stale or mouldy air at work;
their current or most recent job title. In addition, we asked
if any exposures were related to an increase in their nasal
symptoms at work. One question (‘Do you have physician-di-
agnosed asthma?’) was added to the questionnaires during
the recruitment period. From the job title, work descrip-
tion and patient reported types of exposures, a specialized

and experienced occupational hygienist classified whether the
patient was exposed to specific occupational sensitizers or ir-
ritants. According to the basic occupational hygiene safety
principle the patients were assessed as exposed in uncertain
cases. Patients were also asked to report their need for sick
leave during the preceding year. The data of patient ICD -
10 - diagnosis were collected from the electronic patient re-
cords after an outpatient visit. The primary diagnosis in our
assessment was based on a disease requiring active treatment.
The patients were examined at the rhinological clinic of the
University Hospital and their diagnoses were based on inter-
national recommendations, e.g. CRS was based on The Euro-
pean Position Paper on Rhinosinusitis and Nasal Polyps 2012
guidelines® doctor-diagnosed allergy was based on allergy
tests done previously or after the outpatient visit, non-allergic
rhinitis was based on typical symptoms and exclusion of aller-
gy. Turbinate hypertrophy was based on nasal congestion and
difficulty in nasal breathing not alleviated by appropriate drug
therapy, and clinical observation without significant septal de-
viation. Turbinate hypertrophy was diagnosed in this study
if the patient was scheduled for turbinate radiofrequency ab-
lation. Nasal septal deviation was diagnosed in patients with
difficulty in nasal breathing associated with nasal septal skew-
ness, and when the patients were scheduled for septoplasty.
Objective measurements were used to aid in the assessment of
structural obstruction.

SNOT-22 is a widely used rhinologic disease-specific
HRQoL questionnaire, which has been validated in Finn-
ish."*** Higher total SNOT-22 scores represent worse quality
of life. For analysis, the SNOT-22 questionnaire can also be
divided into subscales: nasal symptoms (questions 1-8), oto-
logic/facial pain (questions 9-12), sleep (questions 13-20) and
emotional subdomains (questions 21-22).' The generic 15D
questionnaire is a standardized, validated, self-administered
HRQoL instrument that can be used both as a profile and as
a single-index measure (http://www.15d-instrument.net/15d/),
consisting of 15 dimensions. For each dimension, the respon-
dent must choose one of five levels best describing her/his
health status at that moment (best level = 1; poorest level =
5). We classified the patients’ socioeconomic status using the
1989 Statistics Finland’s classification (Table 1).!” Patients’
work titles were categorized according to International Stan-
dard Classification of Occupations (ISCO2010) and her/his
description of their work. To compare our patient sample to
the entire Finnish and Uusimaa district working population,
we used the 2014 Statistics Finland’s Classification of Socio-
economic Groups (n = 2 217 049 and n = 722 266)."*

The Research Ethics Board of the Helsinki Univer-
sity Hospital approved this study 20.1.2014. 31 (Dnro
336/13/03/00/13). All patients included provide their written
informed consent.

Statistical analysis

All statistical analyses were performed by a professional
statistician using the Student’s independent samples t-test in
cases where we compared the means of two groups. Where
the requirement for a normal distribution was not met, the
Mann-Whitney U-test was used. We considered the differenc-
es between groups as statistically significant at P < 0.05.
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Table 1. Socioeconomic status groups. 1 = self-employed persons (including group 1 = farmers and group 2 = other), 2 =
upper-level employees in administrative, managerial, professional and other related occupations, 3 = lower-level employees
in administrative and clerical occupations and 4 = manual laborers. Study Patients and Population (Finnish Labour Socio-

economic Group in 2014 in the Uusimaa district and in Finland)

Socioeconomic group Patients, %

Population in Uusimaa, %

Population in Finland, %

2 32.6
3 39.0
4 21.5

28.8 21.9
38.3 37.6
24.3 39.7

Results

In total, 224 patients returned completed questionnaires.
We excluded three patients who were under 18 years of age
and another 44 patients who had not worked during the previ-
ous 6 months. Eighty percent of the patients were in working
life. Thus, our study consisted of 177 patients. We excluded
one incomplete 15D questionnaire from further analysis. The
total response rate of the study, 46.3%, was recorded during
one month (November 2014). We found no statistically sig-
nificant age or gender differences between respondents (mean
age, 48.6 years and 47.2% male) and non-respondents (mean
age, 44.1 years and 46.0% male), respectively.

The sex distribution was roughly even (47.4% male), whilst
the mean age for all patients was 44.8 years (range, 18.5-75.1)
in our sample. When compared to the Finnish labor force in
2014 in the Uusimaa district, our sample did not differ with
regards to age, gender distribution or the socioeconomic sta-
tus (Table 1), yet when compared to the entire Finnish labor
force, the sample of patients comprised fewer manual labor-
ers (P = 0.002). In addition, 27 (15.3%) patients were current
smokers and 92 (52.0%) patients had never smoked. Asth-
ma question was answered by 102 patients and 23 patients
(22.5%) had asthma. Doctor-diagnosed allergic rhinitis was
identified in 64 (36.2%) of patients. The most frequent pri-
mary diagnosis was CRS (n = 59, 33%), followed by rhinitis
(n = 36, 20%), rhinitis with turbinate hypertrophy (n = 26,
15%) and septal deviation (n = 22, 12%). The mean SNOT-
22 and 15D scores amongst all the study patients were 36.2
(£SD 17.5) and 0.88 (£SD 0.09), amongst CRS patients 43.9
(£SD 16.7) and 0.86 (+SD 0.10), and amongst rhinitis patients
35.6 (+SD 16.8) and 0.89 (+SD 0.08), respectively. A total of
101 (60.1%) patients reported that their rhinologic symp-
toms worsened at work, whilst 67 (39.9%) patients mentioned
that symptoms did not worsen. We identified no gender, age
or socioeconomic differences between patients whose symp-
toms worsened at work and those whose symptoms did not.
The number of asthmatics, allergy patients, or smokers did
not differ between these two groups either (NS). Twenty-five
and 24.8 percent of patients in these groups were exposed
to work-related specific sensitizers or irritants. Since we also
examined patient-reported triggers in indoor environments,
56.7% (n = 55) experienced a worsening of nasal symptoms

associated with nonspecific dust or powdery substances,
35.1% (n = 34) associated with stale or moldy air and 20.6%
(n = 19) associated with cold air. Smoke, gases or fumes (n
= 16, 16.5%) and hot air (n = 12, 12.4%) were also common
self-reported triggers in the work environment.

The mean SNOT-22 score amongst patients with symp-
toms that worsened at work was significantly higher compared
to the scores amongst non-work-related patients (39.42 (+SD
16.7) and 32.05 (+SD 18.2)) (Figure 1). We identified a statis-
tically significant difference between these groups in the mean
values of five items (Figure 1). In addition, the mean values
for the SNOT-22 subscales significantly differed between these
groups in terms of nasal symptoms (P = 0.029) and especial-
ly in terms of otologic/facial pain (P = 0.00017). Ssleep and
emotional symptom subdomains did not differ statistically be-
tween these patient groups. However, the mean 15D score did
not differ between those whose symptoms worsened at work
and those whose symptoms did not (Figure 2).

Altogether 43 (24.3%) patients were exposed to specif-
ic occupational agents at their work. More specifically, 38
patients (21.5%) were exposed to a LMW agent, 9 patients
(5.1%) to a HMW agent and 4 patients (2.3%) were exposed
to both HMW and LMW agents or irritants. We found no
age difference between the occupationally exposed and non-
exposed patients (P = 0.290), although exposed patients were
more often men and manual laborers (P < 0.05). The mean
SNOT-22 scores amongst exposed (37.2) and nonexposed pa-
tients (35.9) did not differ significantly (P = 0.659). Howev-
er, in the mean values for three items, occupationally exposed
patients fared worse than nonexposed patients: a loss of smell
or taste (P = 0.004), cough (P = 0.035) and post-nasal dis-
charge (P = 0.036). We found no statistically significant differ-
ence between exposed and nonexposed patients in the SNOT-
22 subscales. The mean 15D score did not differ between the
exposed and nonexposed patients (0.867 and 0.885, respec-
tively, P = 0.320).

Absenteeism due to rhinologic disease during the preced-
ing year was reported by 59.9% of patients. The mean length
of absence from work was 15.4 days (£SD 25.919, range 0-190
days), of which 7.7 days (+SD 14.626, range 0-120 days) were
due to rhinologic disease.
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Figure 1. SNOT-22 profile amongst patients with worsening symptoms at work and amongst patients with consistent symp-
toms at work and during free-time (mean SNOT-22 values: 39.422 and 32.05; P = 0.0165). *P < 0.05, **P < 0.01
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Figure 2. Mean 15D profile amongst patients with worsening symptoms at work (n = 101) and amongst patients with con-
sistent symptoms at work and during free-time (n = 66). Mean 15D score for patients with worsening symptoms was 0.874,
whilst that for patients with consistent symptoms was 0.891 (P = 0.232). *P < 0.05, **P < 0.01
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Discussion

In this prospective study of unselected, mostly upper-level
employed, rhinology patients, the majority, about 60%, of pa-
tients reported exacerbated symptoms at work. Patients whose
symptoms worsened at work received significantly higher
SNOT-22 scores, whilst the generic HRQoL were similar to
patients without non-work-related exacerbation. Most of our
patients reported unspecific triggers, and occupational-specif-
ic exposures were present in only a quarter of patients. Work
absenteeism due to rhinologic diseases was markedly elevated.
These findings are best applicable for unselected secondary/
tertiary care clinic patients.

To our knowledge, this is the first study on the impact of
work on employed rhinologic clinic patients’ symptoms and
HRQoL. The combination of both disease-specific and gener-
ic HRQoL tools granted us thorough understanding about the
HRQOoL of nasal patients. Our patients underwent clinical ear,
nose and throat examination, tests and radiological examina-
tion, if needed, in a tertiary rhinologic clinic. Occupational
exposures were assessed by a specialized occupational hygien-
ist based on the individual patient’s occupation, job descrip-
tion and patient-reported exposures.

Nasal symptom exacerbation was reported by most of our
patients. Similar studies have not been reported in rhinolog-
ic clinic patients. However, findings of symptom worsening
at workplaces are quite common. Forty-two % of Finnish
men and 25% of women reported some harm due to dust at
the workplace.”” In a Belgian workforce study work-related
rhinitis was found in 33%.° In this study work-related nasal
symptoms were associated with significantly lower HRQoL
according to SNOT-22, when compared to non-work -related
rhinologic symptoms. Although the populations are not com-
parable, the result is in line with the Belgian workforce study
which has previously reported higher impact of work-related
rhinitis compared to non-work -related rhinitis on HRQOL.

In this study the frequency of asthma, allergies and smok-
ing were not statistically different between patients with or
without work-related exacerbation. This can be explained by
the small number of these patients in our study sample. In
previous studies, noninfectious rhinitis and CRS were sig-
nificantly affected by exposure to airway irritants, but the
effect was influenced by smoking, an allergy, asthma and
gender.***? Female gender has been associated with indoor
air-related symptoms,”* but we did not detect this gender
gap in our patient sample.

The most commonly reported triggers amongst our rhi-
nology patients at work included unspecified triggers and
nonspecific occupational exposures. Air quality was affected
by a variety of unspecified factors, including ventilation, dust,
humidity, temperature or a draft, factors which could also im-
pair comfort and cause symptoms. The most common com-
plaints and symptoms related to the indoor environment in
Finland were dry air, stale air and dust, listed in a 2018 work-
ers query” In a European (n = 7441) office worker study,
37% reported indoor air quality problems and 50% reported
suffering from a building-related symptom during the previ-
ous month.?* The findings from these studies are not direct-
ly comparable to our results, however, since the patients in
our cohort were asked more specifically which work-related

indoor environment factors worsened their rhinologic symp-
toms. However, the distribution of the triggers in our patients
was quite similar. Interestingly these triggers are similar to
those described to trigger unspecific nasal hyperreactivity in
the literature. In line with this, the prevalence of work-exacer-
bated rhinitis in our sample resembles the prevalence of nasal
hyperreactivity in rhinitis.?

In addition, the patients here estimated their overall sick
leave periods as totaling on average 15.4 days during the
previous year, of which they estimated that rhinologic caus-
es resulted in an average of 7.7 days of self-certified sickness.
These estimates are rather high compared to the average num-
ber of overall self-reported sickness absences, totaling 8.9 days
per year per employee in Finland. Since socioeconomic class
influences sickness absences and given that our patients had
a higher-than-average socioeconomic class,® the average that
rhinologic causes resulted might be even higher. Our results
compare favorably to a previous study amongst patients with
CRS, in which the mean absenteeism scores caused by sinus
problems varied from somewhere between 8 and 14 days per
year.”” Rhinitis costs to society have been previously shown to
primarily result from the impairment of work productivity,*®
whilst the indirect costs (i.e., work absenteeism) should also
be taken into account. According to our study, a similar dis-
ease burden as found in CRS and rhinitis also appears to be
likely in other rhinologic clinic patients and will need further
investigation between patient groups. In our study, four-fifths
of patients in the rhinology outpatient clinic were in working
life. Therefore, it is important to pay attention to the signifi-
cant impact of nasal diseases, especially on the working age
population. Rhinologic diseases are associated with substan-
tial work productivity loss due to absenteeism among patients
who come to rhinologic consultation. The productivity impact
and absenteeism due to rhinologic diseases highlight the im-
portance of disease management.

Our study has some potential limiations. In the present
study, We did not collect data of depressed mood of the pa-
tients although depression has been associated with lost pro-
ductivity in patients with CRS and AR.***° Patients suspected
of having a specific occupational disease are recommended
to be referred to occupational health clinics. Our study pa-
tients had fewer manual laborers compared to the average
Finnish population, thereby likely reducing the number of
occupational exposures in our study. However, it seems that
occupational exposures had not been left unnoticed when re-
ferring patients to our clinic. A so-called healthy worker bias,
whereby currently employed healthier individuals are more
likely to be working, is a possible limitation to our study.**
Survivor bias can have decreased the HRQoL effect found,
since workers with work-related-rhinitis can be a reason to
change jobs to such which does not worsen their symptoms.’
Although SNOT-22 questionnaire was initially validated in
CRS we used it as a HRQoL tool in our study as done suc-
cessfully in numerous rhinitis studies previously. As occupa-
tional exposures are typically perennial, possible bias caused
by the lack of conjunctivitis questions typical to seasonal al-
lergic reactions is probably quite limited. The sample size
in our study was moderately small without a control group.
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The estimate for the response rate, 46%, was fairly low, but it
is typical in postal questionnaire studies.

Conclusions

In this study amongst various rhinologic patients, the
work-related aggravation of patients’ nasal symptoms was very
common and seemed to be related to the severity of rhino-
logic disease, and not to specific occupational exposure. This
is well in line with previous studies. The primary triggers at
work remained nonspecific, described nasal hyperreactivity
triggers in our patients, but the possibility of specific occupa-
tional disease should be kept in mind in every patient eval-
uation. Despite a lower specific HRQoL in relation to work
amongst most patients, generic HRQoL was not affected. Fi-
nally, work absenteeism amongst rhinology clinic patients was
substantial.
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