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Chronic rhinitis in glassblowers

Hroni¢ni rinitis kod stakloduvaca

Nenad Baleti¢*, Aleksandar Peri¢*’, Jelena Sotirovié¢*’, Milan Erdoglija*

Military Medical Academy, *Clinic for Otorhinolaringology, Belgrade, Serbia;
University of Defence, Faculty of Medicine, Beglrade, Serbia

Abstract

Background/Aim. Glassworkers, especially glassblowers are
in close contact with a variety of chemical and physical harmful
agents at their workplace. Upper aerodigestive pathway is pre-
dominantly vulnerable to these agents. Breathing of warm vola-
tile substances and dust, and mouth touch with glassblower's
pipe are the main ways for chronic respiratory mucosa inflam-
mation. The aim of this study was to estimate effect of work-
place environment in a glass manufacturer plant, as a causative
factor, on the prevalence of chronic rhinitis in glassblowers.
Methods. Studied groups, one hundred glassblowers and 100
nonglassblowers in a same factory, were examined for diagno-
sis of chronic rhinitis. Results. This investigation confirmed
that chronic rhinitis prevalence among glassblowers was sig-
nificantly higher than that in non-glassblowers. The duration of
exposure to harmful factors was not a significant factor for
chronic rhinitis development. Conclusion. On their work-
place, glassblowers are exposed to greater influence of noxious
factors, and they have statistically greater risk for getting
chronic rhinitis than nonglassblowers who work in the same
work environment. Glass production by glassblowing is highly
significant risk factor for getting chronic rhinitis, but the expo-
sure period is not.

Key words:
glass; occupational exposure; prevalence; rhinitis;
workplace; risk assessment.

Apstrakt

Uvod/Cilj. Stakloduvadi su na radnom mestu izloZeni
razlicitim fizickim i hemijskim Stetnim agensima. Sluznica gor-
njeg acrodigestivnog trakta (nosa, usne Supljine, zdrela i larink-
sa) je narocito izlozena ovim faktorima. Udisanje toplog va-
zduha, gasova, Cestica prasine i oralni kontakt sa
stakloduvackom lulom su najvazniji faktori koji mogu uzroko-
vati hroni¢no zapaljenje sluznice gornjeg respiratornog trakta.
Cilj ove studije je bio da ispita da li je i u kojoj meri radna oko-
lina u fabrici stakla uzrocni faktor za visoku prevalenciju
hroni¢nog rinitisa kod stakloduvaca. Metode. Eksperimentalna
grupa se sastojala od 100 slucajno odabranih stakloduvaca
muskog pola, dok je kontrolnu grupu ¢inilo 100 muskaraca, za-
poslenih u istom pogonu za proizvodnju stakla, koji nisu bili
stakloduvaci. Rezultati. Ovo istrazivanje je potvrdilo da je pre-
valencija hroni¢nog rinitisa kod stakloduvaca bila znacajno veca
nego kod radnika kontrolne grupe. Duzina eksporzicije Stetnim
faktorima nije bila znacajan faktor u nastanku hroni¢nog riniti-
sa. Zaklju¢ak. Stakloduva¢i su na radnom mestu izlozeni
vedem uticaju Stetnih faktora i imaju znacajno visi rizik od do-
bijanja hroni¢nog rinitisa od radnika drugih zanimanja u istom
radnom okruzenju. Proizvodnja stakla je visokortizi¢an faktor za
dobijanje hroni¢nog rinitisa, ali period ekspozicije Stetnim agen-
sima nije.

Kljucne reci:

staklo; profesionalna izloZenost; prevalenca; rinitis;
radno mesto; rizik, procena.

Introduction

Glass production is an essential aspect of the economy,
especially due to wide use of different glass types in human
everyday life. Glassblowing is one of the main ways of glass
manufacturing. Glassblower’s employment is very difficult
and associated with diverse serious health threats. Severe in-
frared emission from glass furnaces, warm gases, evapora-
tions and dust and glassblower’s pipe are the main forms of
exposure to harmful agents in glassblowers.

Chronic rhinitis is nonspecific inflammation of the na-
sal mucosa in duration of more than 12 weeks. According to
the histopathological changes of the mucosal layer, chronic
rhinitis can be divided into hypertrophic and atrophic and
based on main causative factors, chronic rhinitis can be di-
vided into allergic, infective and nonallergic noninfective
rhinitis'. Occupational rhinitis (“work-related rhinitis™) could
be defined as chronic inflammation of the nasal mucosa,
characterized by intermittent or persistent nasal congestion,
sneezing, rhinorrhea, itching, and/or hypersecretion, which
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are consequences attributable to a workplace setting, but not
to factors outside the workplace ">, This form of rhinitis may
be allergic, consequent to exposure to a sensitizing factors
through an immunological mechanism, and nonallergic, me-
diated by nonimmunological mechanism '. The most severe
form of occupational rhinitis is corrosive rhinitis, which is
characterized by permanent inflammation of the nasal mu-
cosa sometimes associated with ulceration and perforation of
the nasal septum .

Yoruk et al. * have found that denim sandblasters ex-
posed to crystalline silica had considerable upper airway
complaints in addition to pulmonary ones. The findings on
the upper airway of the patients were: higher rate of rhinitis
and adenoid vegetation, increased pH value in the nasal se-
cretions and increased time of mucociliary clearance.

Irritation and inflammatory responses, epithelial
changes, nasal host defense effects, systemic immune re-
sponse, and nasal airflow resistance changes are sinonasal
responses to various inhaled chemicals. Earliest physiologic
response mediated by trigeminal nerve are irritative effects,
which include a nasal and eyes burning sensation, nasal con-
gestion, sneezing, headaches, cough, and reflex apnea. The
initial nonspecific nasal inflammatory responses on inhaled
pollutants are dependent on irritation response via the me-
chanism of neurogenic inflammation *, and later through cy-
totoxic damage of mucosa, which cause recruitment of in-
flammatory cells. Impaired mucociliary clearance due to ex-
posure to harmful chemicals in air could result in retention of
secretions and consequent infection. Immunotoxic effect to
nasal mucosa exerted by many airborne chemicals and com-
promised phagocytic and killing ability could lead to im-
paired host resistance and clinical infection °. Epithelial
changes are result of increased epithelial permeability and
consequent hyperresponsiveness to inhaled stimuli. Chronic
decrease in nasal mucus flow caused by constant or repeated
exposures to various air pollutants has been concerned as an
etiologic factor in chronic rhinitis °.

Moreover, intensive infrared radiation and high air
temperature from glass furnaces and low humidity cause irri-
tation of nasal mucosa. These factors lead to significant in-
crease of nasal glands secretion and vasodilatation via trige-
minal reflex. Nasal mucosa becomes wet, edematous and hy-
peremic, that is initial stage of chronic rhinitis. Longer expo-
sure leads to hypertrophy and finally to atrophy of nasal
glands, decreasing of their secretion and blood perfusion, and
dryness of nasal mucosa. Final point is generalized atrophy
of whole nasal mucosa. Nasal mucosa becomes pale, dry,
atrophic, while mucociliary defense considerably de-
creases " °.

A diversity of chemicals like metal oxides (aluminum,
antimony, arsenic, cadmium, chromium copper, manganese,
and nickel), silica, sulfur dioxide, acrolein and asbestos have
important role for melting and coloring of glass. Fumes and
dust that include these substances have irritant and noxious
influence to upper respiratory tract, particularly to the nasal
mucosa .

Inhalation of fumes, gases and dust and primarily blow-
ing glassworker's pipe are essential forms of contact to harm-

ful influences in glassblowers. Red-hot glass in furnaces and
on the end of glassblower’s pipe is on temperature of
1,100°C. Therefore, high temperature and different volatile
substances and fumes arise from molten glass to the glass-
blower's mouth and other parts of upper aerodigestive path-
ways via blow-pipe.

In four German glass factories, Raithel et al.® have
found significant higher air concentration of nickel. Concen-
tration of this metal was significantly higher in glassblower’s
urine than in an unexposed control group, too. Correlation of
nickel compounds with upper respiratory malignancies is
well known (IARC, 2018)’.

Occupational exposition to hexavalent chromium com-
pounds is confirmed to be causative factor for paranasal si-
nuses, laryngeal and lung cancer, which prevalence is 15-20
times higher than in unexposed population ',

Szmeja et al. "' reported high incidence of the chronic
inflammation of upper respiratory pathways in workers em-
ployed in glass industry. They claimed that this was probably
related to silica dust exposition.

The aims of this study were to determine the prevalence
of chronic rhinitis in glassblowers and nonglassblowers, to
check whether or not glassblowers have significantly higher
prevalence of chronic rhinitis than the control group, as well
as to establish which etiologic factors have most significant
influence on prevalence of chronic rhinitis in glassblowers.

Methods

The investigation was conducted in the Serbian Glass
Factory, Paracin, Serbia. One hunderd randomly selected
male glassblowers made the experimental (exposed) group,
while the control group was made of 100 male nonglass-
blowers workers from the same factory, which worked near
glassblowers. All procedures were conducted in accordance
with the Helsinki Declaration. All participants provided writ-
ten informed consent for participating in this analytical cross
sectional study.

For this study specific questionnaire was prepared, with
participant’s general data (age, workplace, years of employ-
ment), hazardous life-style behavior and anamnesis of earlier
illness, injuries, surgery of upper aerodigestive tract and na-
sal related symptoms.

In view of smoking practice, participants were divided
in the groups of current smokers and non-smokers (never
smoked). In the smokers group, number of cigarettes per day
was noted.

Regarding alcohol abuse, three groups according to the
daily intake of alcohol were created: up to one beverage per
day, drinking one to two beverages a day and serious drink-
ers — more than two drinks a day, based on guidelines of the
National Institute on Alcohol Abuse and Alcoholism '*.

Diagnostic criteria

Only workers with clinically confirmed nonallergic,
nonpolypoid and noninfectious inflammation of the nasal
mucosa in duration for more than 12 weeks were considered
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for this study. Main symptoms of chronic rhinitis were nasal
congestion, rhinorrhea, sneezing and itching in the nose. A
routine ear, nose, throat examination including anterior and
posterior rhinoscopy and nasal endoscopy was performed in
all participants. Endoscopical signs of nasal chronic inflam-
mation were long lasting edema, mucosal hyperrhemia and
hypertrophy, viscous nasal secretions (Figure 1A), or, rarely,
atrophy and dryness of the nasal mucosa (Figure 1B), par-
ticularly in the region of the inferior turbinates. Negative X-
rays of paranasal sinuses and absence of nasal polyps by en-
doscopy were made for differentiation from chronic rhinosi-
nusitis with nasal polyps.

B)

Fig. 1 — Endoscopic view on nasal cavity of a patient

with: A) hypertrophic, and B) atrophic form of
occupational rhinitis.

The diagnosis of nonallergic noninfectious rhinitis was
based on exclusion criteria, i.e. the absence of clinical signs
of infection and sensitization to inhalant allergens, demon-
strated by skin-prick test (SPT) results or serological analysis
for immunoglobulin E (IgE) .

Subjects with perennial allergic rhinitis, infectious rhi-
nitis, non-allergic rhinitis with eosinophilia syndrome
(NARES), medicamentous rhinitis, hormonal rhinitis, etc.
were excluded using appropriate diagnostic methods, accord-
ing to the Diagnostic Tools in Rhinology EAACI Position
Paper '*. The subjects with systemic illness, with positive an-
amnesis of abuse any of drugs (like cocaine etc.), long-term
use of nasal decongestants, previous injuries and surgical
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procedures on the nasal cavity and paranasal sinuses were
excluded too.

Differentiation from perennial allergic rhinitis

SPT was done in all participants with the standard set of
respiratory allergens: birch, timothy, mugwort (Artemisia
vulgaris), dog, cat, horse, mite (Dermatophagoides farinae,
Dermatophagoides pteronyssinus), moulds (Alternaria alter-
nata, Aspergillus fumigatus, Cladosporium herbarum), Olea
europaea, Parietaria judaica, Plantago lanceolata, Platanus
acerifolia) ™. Saline solution (0.9% NaCl) and 1 mg/mL his-
tamine solution were also used in SPT as negative and posi-
tive controls, respectively. SPT result was noted as positive
if the width of wheal was larger than 3 mm in comparison to
the negative control.

ELISA kit (Elitech Diagnostics, France) was used for mea-
surement of total serum IgE level. The level of IgE of more than
100—150 TU/mL considered to be higher than normal '*.

All subjects with positive SPT and/or IgE level above
normal were excluded from this study.

Differentiation from infectious rhinitis

Swabs for microbiological evaluation of nasal secretion
were provided in all workers with clinical confirmation of
chronic rhinitis. Any recognized microbial pathogen existed
in more than 1,000 colony per mL was considered as the
cause of infectious chronic rhinitis, and these workers were
excluded too.

Differentiation from NARES

Profound nasal eosinophilia was revealed by cytology
evaluation of scraped nasal mucosa in all participants. Nasal
leukocyte counts were determined after fixing of the speci-
men on plain slide with 95% ethanol and staining with May-
Griinwald-Giemsa, by light microscopy (x400) under oil
immersion. Twenty percent or more eosinophils in total leu-
kocyte count was considered to be characteristic of NARES
' and these subjects were excluded from the study.

Statistical analysis

For presentation of numeric variables, descriptive statis-
tics was used as mean values + standard deviation (SD),
while for categorical variables percentages were used. Stu-
dent t-test was used for evaluation of differences in average
of age and length of service between evaluated groups. Dif-
ferences in smoking habits, alcohol abuse, and the preva-
lence of confirmed chronic rhinitis were evaluated by y° test.

Binary logistic regression model was used to calculate
the relative risk for the occasion of chronic rhinitis based on
independent predictor variables (age, years of service, smok-
ing, alcohol consumption and group membership). A p value
0f 0.05 and less was considered to be statistically significant.

For statistical analysis, we used the PASW Statistics
2018 programme.
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Results

General characteristics of the investigated cohorts at the
moment of the investigation demonstrated no statistically
significant differences between the groups in view of the av-
erage age, duration of employment, alcohol abuse and smok-
ing practice (Table 1).

Table 1
Main characteristics of the studied population
Group
Parameter
exposed control
Age (years), mean+ SD  37.5+7.9 39.6+89 0.077'
Employment (years),
mean = SD 193+82 17.5+8.1 0.131°
Smoking habits, n (%)
nonsmokers 34 (34.0) 26 (26.0)
up to 10 cigarettes/day 10 (10.0) 12 (12.0)  0.426"
11-20 cigarettes/day 56 (56.0) 62 (62.0)
Alcohol consumption, n (%)
rarely or never 23 (23.0) 26 (26.0)
moderate (1-2 drink/day) 68 (68.0) 61(61.0) 0.731"
heavy (> 2 drink/day) 9(9.0) 13 (13.0)

SD — standard deviation; TStudent #test; “Pearson xz test.

Using y* test for assessment of overall chronic rhinitis
prevalence in studied groups, we got result: x*=7.498,
DF=1, p=0.006 (Table 2). We concluded that exposed
group had considerably higher prevalence of chronic rhinitis
than nonexposed population.

Table 2
Chronic rhinitis prevalence in the exposed group
and the control group

Chronic rhinitis

Group Pearson Df p
yes no
Exposed 78 22
1 7.498  0.006
Control 21 97

Figure 2 presents the prevalence of chronic rhinitis for
both studied groups regarding the exposure duration.

By means of binary logistic regression model, we found
that only membership to exposed group — glassblowers had
statistically significant contribution to the model, with rela-
tive risk of 8.387 (Table 3). That means that glassblowers
have almost 8.4 times greater risk for occurrence of chronic
rhinitis than the control group. Other examined predictor va-
riables (age, years of employment, smoking and alcohol
abuse) had not contribution to getting chronic rhinitis.
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Fig. 2 — Prevalence of chronic rhinitis in the exposed (experimental) group and the control group during
exposure period.

Baleti¢ N, et al. Vojnosanit Pregl 2020; 77(10): 1011-1016.



Vol. 77, No 10 VOJNOSANITETSKI PREGLED Page 1015
Table 3
Relative risk for occurrence of chronic rhinitis in glassblowers and control group
% CI
Predictor variables B S.E. Sig. RR* 93% C
lower upper
Group
control 1.000
exposed 2.127 0.357 0.000 8.387 4.163 16.897
Age 0.056 0.034 0.099 1.057 0.990 1.129
Years of employment -0.053 0.035 0.124 0.948 0.886 1.015
Smoking 0.039 0.352 0912 1.040 0.521 2.073
Abuse of alcohol -0.197 0.376 0.601 0.821 0.393 1.718
Constant -2.195 0.967 0.023 0.111
*Relative risk (binary logistic regression); CI — confidence interval.
Discussion not blow glass, so they were less exposed to harmful work-

Among other roles, the nose has the protective function
of the lower parts of respiratory system from the ambient
harmful influences. More intensive contact of glassblowers
with noxious influences could be explained by previous
noted closer and more intensive contact with harmful factors
in contrast with the control group. This fact could be expla-
nation of more than 8 times higher prevalence of chronic rhi-
nitis in the exposed than in the control group. Additionally,
we found that the years of service was not a statistically sig-
nificant factor for occurrence of chronic rhinitis.

Although glassblowers are exposed to several carcino-
genic factors, malignant tumors of the nose and upper aero-
digestive tract were not found in our investigation. Some
other surveys * ° have noted increased occurrence of malig-
nancies of the nose and paranasal sinuses in glassworkers.

The curves of prevalence distribution of chronic rhinitis
in studied groups of workers through years of service were
interesting in shape (Figure 2).

Unexpectedly high prevalence of chronic rhinitis (67%)
in the exposed group was found at the beginning of their
work (0-5 years). At that time, in the control group, no one
case of chronic rhinitis was diagnosed. This fact could be
explained by rapid and intensive exposition of the glass-
blower's nasal mucosa to harmful occupational environ-
mental factors. Nasal mucosa, at this time, was not adapted
to rapidly and intensively changed microclimatic factors.
These facts reveal how harmful microclimatic conditions
have more significant influence on the glassblower’s nasal
mucosa than on that of the control group of workers.

In the second exposure period (6—10 years) prevalence
of chronic rhinitis among the glassblowers decreased (55%),
whereas increased within the control group (43%), but still
less than in the exposed group. During years of service many
glassblowers probably acquire some adaptation mechanisms
to harmful influences of work ambient, and this could be the
explanation for decreased prevalence of chronic rhinitis
among glassblowers in later period. Mechanisms of this ad-
aptation were not considered in this study. The control group
of workers were employed near glassblowers, but they did
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place factors. This fact could explain slower increasing of
prevalence of chronic rhinitis in the control group.

After this period, we observed smooth rise of chronic
rhinitis prevalence in the exposed group, while this preva-
lence decreased among control nonglassblowers. The differ-
ence in frequency of chronic rhinitis between examined
groups increased during time too, and raised maximum in
exposition interval 21-25 years of service, when prevalence
of chronic rhinitis in the exposed group maximized (83%),
and in the control group minimized (11%).

The interval of 26-30 years of service in both studied
groups was characterized by the decrease of chronic rhinitis
prevalence. The retirement of workers who had the most
prominent symptoms and signs of chronic rhinitis or other
diseases could explain this fact. Therefore, only workers with
relatively good health status remained in manufacturing
plant.

Conclusion

On their workplace, glassblowers are exposed to greater
influence of noxious factors, and they have statistically
greater risk for getting chronic rhinitis than nonglassblowers
who work in the same glass factory.

The prevalence of chronic rhinitis increased in both
groups of workers during exposure time (years of service),
but difference between them was not statistically significant.
Therefore, we can conclude that the glass production by
glassblowing is highly significant risk factor for getting
chronic rhinitis, but the exposure period is not.

We noted the decrease of chronic rhinitis prevalence
among glassblowers after 5 to 10 years of service that can be
explained by the possible adaptation of the laryngeal mucosa
to harmful influences.

On the basis of our results, it is imperative to insist on
using adequate standard protective devices on the working
place, as well as an adequate ventilation of the workspace.
We consider that it is necessary to include at least periodic
otorhinolaryngology examination in the regular systematic
examinations of glassblowers.
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