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Abstract

Background: Dental students are at high risk of developing adverse respiratory reactions as a result of their practical work during their
dentistry degree program when they come into contact with multiple airborne irritants and allergens.

Aim: To estimate the prevalence of respiratory symptoms of exposure to substances in the workplace and associated risk factors in
Bulgarian dental students.

Materials and methods: A cross-sectional study of dental students at the Plovdiv Medical University and Sofia Medical University
was performed by using a self-report questionnaire. A total of 467 dental students completed the questionnaire (response rate 51.8%).

Results: The prevalence of self-reported respiratory symptoms related to the pre-clinical and clinical training courses of the dentistry
program was 12.4%. According to logistic regression analysis, the most important risk factors for work-related respiratory symptoms
were a personal history of allergic rhinoconjunctivitis (odds ratio (OR) 6.34, 95% confidence interval (CI): 3.14-12.78), atopic derma-
titis (OR 2.81, 95%CI: 1.26-6.26), and exposure to chemicals from dental environment for more than 6 hours a day (OR 3.60, 95%CI:
1.21-10.70).

Conclusion: The results of this study suggest that work-related respiratory symptoms are frequent among dental students and indicate
the need for efforts to establish effective primary preventive programs for occupational respiratory disorders at national level.
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INTRODUCTION diseases!™ but exposure to airborne dental environment

substances may also lead to respiratory hypersensitivity>®
Dental students are exposed to multiple irritants and aller-  and even asthma’. The methacrylic monomers and nat-
gens during the pre-clinical and clinical training courses of ~ ural rubber latex (NRL) proteins are the major causes of
the dentistry program. The contact with dental materials,  respiratory disorders. Respiratory hypersensitivity caused
disinfectants and protective gloves causes mainly hand skin by methacrylates amongst the dental personnel is a re-
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sult of volatile unpolymerized acrylic monomers such as
2-hydroxyethyl methacrylate (2-HEMA), ethylene glycol
dimethylacrylate (EGDMA), triethylene glycol dimethac-
rylate (TEGDMA) and methyl methacrylate (MMA).>%°
Reactions to latex gloves can vary from irritation to al-
lergy. NRL allergy is an immediate hypersensitivity reac-
tion. NRL protein-powder particles from powdered NRL
gloves can become airborne when gloves are donned and
removed, resulting in additional respiratory and conjunc-
tival exposure. Thus the allergen could induce respiratory
symptoms such as rhinorrhea, sneezing, itching of the eyes
and nose, hoarseness, and asthma. Natural rubber latex is
an important occupational allergen for dentists and dental
nurses not only due to the use of latex gloves, but also to
the contact with other frequently ignored sources of aller-
gen in dental offices such as rubber dams, bite blocks, and
prophylaxis cups.? The use of rotary grinding and polishing
instruments should be considered as an additional factor
increasing the concentration of inhaled irritants and aller-
gens.

To the best of our knowledge, no study exists concern-
ing work-related respiratory symptoms among dental stu-
dents. The present research was conducted to determine
the prevalence of self-reported respiratory symptoms re-
lated to the laboratory and clinical work included in the
dentistry education program and possible risk factors in
Bulgarian dental students based on a self-administered
questionnaire.

MATERIALS AND METHODS

A cross-sectional survey was conducted among dental stu-
dents at the Plovdiv Medical University and Sofia Medical
University, Bulgaria. The survey used a self-administered
online questionnaire which was created using Google
Drive. Spam and bots were prevented using JavaScript gen-
erated checkbox. The questionnaire was shared as a link via
Facebook by the moderator of the closed dental students’
Facebook group. Only second-, third-, fourth-, fifth- and
sixth-year dental students were invited to participate. The
first-year students were excluded, because their contact
with occupational chemical hazards as per the study pro-
grams in the Faculties of Dental Medicine was minimal. A
total of 467 dental students participated in the study (re-
sponse rate 51.8%).

Participants were asked whether they had observed any
work-related respiratory reactions. Respiratory symptoms
included nasal symptoms, cough, hoarseness, dyspnea, and
pharyngitis. The questionnaire also inquired about sus-
pected etiologic dental environment factors, use and type
of protective gloves, atopic diseases or other allergic dis-
orders. The history of atopic dermatitis (infant eczema or
eczema on knee and elbow flexures), hay fever, or asthma
was accepted as signs of atopy.

Ethical approval for this study was granted by the Ethics
Committee of the Medical University, Plovdiv, Bulgaria.

The information from the digital questionnaire was ex-
ported to a database file. Statistical analysis was carried out
with SPSS, version 18.0. Descriptive statistics were used to
evaluate the prevalence of various exposures, symptoms.
Differences between students with or without work-related
respiratory symptoms were examined by chi-square analy-
sis. The level of significance was set at p=0.05.

Multiple logistic regression analysis was conducted
in order to investigate the relationship between sex, latex
gloves use, daily exposure to chemicals from dental envi-
ronment, history of allergic rhiniconjunctivitis, asthma,
and atopic dermatitis (included as independent variables
in the model) with work-related respiratory symptoms (in-
cluded as a dependent variable).

RESULTS

The examined group had more females (n=337, 72.2%)
than males (n=130, 27.8%). Their ages ranged from 20 to
35 years with a mean £SD of 22.8+2.1. The sample includ-
ed 62 (13.3%) second-year students, 106 (22.7%) third-year
students, 151 (32.3%) fourth-year students, 108 (23.1%)
fifth-year students and 40 (8.6%) sixth-year students.

A total of 58 (12.4%) respondents reported respiratory
reactions related to the laboratory or clinical work with an
improvement at weekends, during holidays and examina-
tion sessions when there was no contact with chemicals
from the dental environment. The prevalence of respirato-
ry reactions was higher among females compared to males.
There was no significant difference in the prevalence of
respiratory symptoms between the students from different
classes (Table 1).

Table 1. Characteristics of participants with work-related respi-
ratory symptoms

Work-related
Characteristic respiratory symp- p-value
toms N (%)
All (n=467) 58 (12.4)
Sex
Male 10 (7.7)
Female 48 (14.2) 0045
Year of education
II year 12 (19.4)
III year 14 (13.2)
IV year 18 (11.9) 0.362
V year 9(8.3)
VI year 5(12.5)
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The onset of skin symptoms was predominantly in
the second year of education (n=34, 58.6%). 12 (20.7%)
students developed symptoms in the third year, 1C
(17.2%) and 2 (3.4%) in the fourth and fifth year, re-
spectively.

Coughing was the most frequently reported symp-
tom (69.0%), followed by irritation and lacrimation
of the eyes (48.3%), rhinorrhea (17.2%), and dyspnea
(15.5%). Pharyngitis, conjunctivitis, and hoarseness
were also reported (6.9%, 5.2% and 1.7%, respectively)
(Table 2).

Table 2. Work-related respiratory symptoms reported by dental

students (n=58, multiple answers)

Symptoms n %
Cough 40 69.0
Irritation and lacrimation of eyes 28 48.3
Rhinorrhea 10 17.2
Dyspnea 9 15.5
Pharyngitis 4 6.9
Conjunctivitis 3 5.2
Hoarseness 1 1.7

Respiratory Symptoms among Dental Students

Plastics 46.6%
Disinfectants

Protective gloves

Gypsum
Root canal sealers 3.4%
Composite materials and bonds 1.7%

0.0% 10.0%  20.0%  30.0%  40.0%  50.0%

Figure 1. Self-reported suspected causes for work-related respi-
ratory symptoms among dental students (n=58).

The most common causes of respiratory reactions were
attributed to plastics, disinfectants, protective gloves, and
gypsum (Fig. 1).

Regarding the protective mask use, 403 (86.3%) dental
students reported that they used masks. A similar percent-
age of work-related respiratory symptoms was found in stu-
dents who either used or not used protective mask (12.4%
and 12.5%, respectively). Of 420 students wearing protec-
tive gloves, 317 (75.5%) used latex gloves, 146 (34.8%) used
nitrile rubber gloves, 15 (3.6%) polyvinyl chloride gloves, 2
(0.5%) used neoprene gloves, and 10 (2.6%) were not aware
of the material from which their gloves were made (multi-
ple answers were possible).

Table 3. Association between work-related respiratory symptoms and potential risk factors

Respiratory

. Total OR (95%CI OR (95%

Risk factor N0(°2 ) sy1§lzg/g)ms éru doe ) p-value A djsl st e(cll) p-value
Sex
Male 130 (27.8; 10 §17.2) 1 1
Female 337 (722 48 (82.8) 1.99 (0.98-4.07) 0.058 1.49 (0.67-3.33) 0.332
Latex gloves use
No 91 (22.3) 10 (20.0) 1 1
Yes 317 (77.7) 40 (80.0) 1.17 (0.56-2.44) 0.676 1.57 (0.69-3.60) 0.283
Exposure*
1-3 224 (48.0) 25 (43.1) 1
4-6 205 (43.9) 22 (37.9) 0.96 (0.52-1.76) 0.887 0.73 (0.35-1.50) 0.387
>6 38(8.1) 11 (19.0) 3.24 (1.44-7.33) 0.005 3.60 (1.21-10.70) 0.021
Allergic rhinoconjunctivitis
No 356 (76.2) 25 (43.1) 1 1
Yes 111 (23.8) 33 (56.9) 5.60 (3.15-9.96) <0.001 6.34 (3.14-12.78) <0.001
Asthma
No 440 (94.2) 50 (86.2) 1 1
Yes 27 (5.8) 8 (13.8) 3.28 (1.37-7.89) 0.008 1.28 (0.40-4.13) 0.676
Atopic dermatitis
No 410 (87.8) 40 (69.0) ] ]
Yes 57(122) 18 (31.0) 4.27 (2.24-8.15) <0.001 2.81 (1.26-6.26) 0.012

OR: odds ratio; CI: confidence interval;
* Daily exposure (hours) to chemicals from dental environment
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A history of atopy defined by presence of childhood der-
matitis, allergic rhinitis and/or asthma was present in 143
(30.6%) of the respondents. Dental students with a history
of allergic rhinoconjunctivitis, asthma or atopic dermatitis
were more affected by work-related respiratory reactions
compared to those without history of allergic rhinocon-
junctivitis, asthma or atopic dermatitis (56.9% vs. 19.1%,
p<0.001; 13.8% vs. 4.6%; p=0.012, and 31.0% vs. 9.5%;
p<0.001, respectively). The prevalence of drug allergy and
food allergy was 14.6% and 9.6%, respectively. There was
no statistically significant difference with respect to history
of drug and food allergy between the students who report-
ed work-related respiratory symptoms and the other stu-
dents (p>0.05).

According to logistic regression analyses, atopic disease
history was the most significant risk factor for work-relat-
ed respiratory symptoms. Allergic rhinoconjunctivitis (OR
6.34, 95% confidence interval (CI): 3.14-12.78; p<0.001)
was more strongly associated with work related respiratory
symptoms than that of atopic dermatitis (OR 2.81, 95%ClI:
1.26-6.26; p=0.012). Another significant risk factor was ex-
posure to chemicals from the dental environment for >6
hours per day (OR 3.60, 95%CI: 1.21-10.70; p=0.021) (Ta-
ble 3).

DISCUSSION

This survey was conducted in two of the three existing Fac-
ulties of Dental Medicine in Bulgaria with response rate of
51.8%. This relatively large study revealed a high prevalence
(12.4%) of self-reported respiratory symptoms related to
airborne irritants and allergens from dental environment
among the population of dental students in Bulgaria. The
review of literature revealed many surveys concerning
work-related skin reactions amongst dentists**1%1! or
dental students'?!* but questionnaire studies on work-re-
lated respiratory symptoms have not been carried out
among dental students, except for a few studies of airway
symptoms related to latex gloves. The incidence of latex-at-
tributed rhinitis and asthma among dental students were
reported to be 8% and 3%, respectively.!? According to
the logistic regression analysis of our study, the use of la-
tex gloves was not shown to be a risk factor for respirato-
ry symptoms. There was an increase in Type I latex allergy
in healthcare workers in the 1980s and early 1990s due to
the increased demand for latex protective gloves and poor
manufacturing control. The introduction of low protein
powder-free latex gloves over recent years resulted in a re-
duction of the exposure of healthcare workers to latex an-
tigens, and served to prevent sensitization to NRL (natural
rubber latex).!4-16

Dental students pointed out plastics as the major cause
for adverse respiratory reactions. Plastic materials used
in dentures are based on acrylic resins. Acrylates are well
known contact allergens®!” but can also induce respirato-

ry hypersensitivity.!%! Cases of respiratory hypersensitiv-
ity in dental personnel, e.g. pharyngitis®!®, laryngitis'®2,
rhinitis18, asthma!®1®2! and conjunctivitis® have been
reported. In our study, 46.6% of the students with respi-
ratory symptoms pointed out plastics as a causative factor.
Students® exposure to airborne methacrylates takes place
mainly when mixing of the material is carried out and
during the finishing and polishing of the denture. Accord-
ing to the dentistry program, students have to perform a
set of dentures per term starting from the second year. In
addition, they come into contact with acrylics in clinical
training courses during the placement or removal of com-
posite restorations. Gypsum powder should also be consid-
ered as a factor for adverse respiratory reactions. It was reg-
istered that 13.8% of the students related their respiratory
symptoms to dental gypsum. Exposure to high dust levels
may irritate the nose, throat, or upper respiratory tract.
The students do their cast gypsum models in a large room
where the different laboratory steps of denture fabrication
procedures are performed. In fact they are simultaneously
exposed to gypsum dust and volatile acrylic monomers.

Other aerosolized products that can irritate the respira-
tory tract and may provoke even the development of asth-
ma are disinfectant agents.??>* Dental students come into
contact with these agents mainly when using disinfectant
sprays for handpieces and disinfectants for hands before
clinical practice in oral surgery.

Logistic regression analysis showed that a history of
atopic disease was a strong predictor for work-related re-
spiratory symptoms among dental students, with a much
stronger association with allergic rhinoconjunctivitis than
atopic dermatitis. This is in accordance with other studies
suggesting that dental staft with atopic disorders is more
susceptible to the harmful effects of airborne methacry-
lates, disinfectants and latex proteins.>”!?

We found that the risk of work-related respiratory symp-
toms increases significantly with daily exposure to dental
environment chemicals. Dental students with >6 hours of
daily exposure had a significantly higher risk of developing
work-related respiratory symptoms (OR 3.60, 95%CI: 1.21-
10.70) than those with 1-3 working hours a day. Long-term
exposure to airborne chemical substances and dust in the
workplace increases the irritation of the eyes and respira-
tory tract and determine the onset of adverse respiratory
reactions.

CONCLUSION

The study revealed that dental students have relatively high
risk of respiratory problems related to the exposure to ir-
ritants and allergens from dental environment and they
should particularly be cautious because these reactions
can occur as soon as they start the preclinical dental work.
An existing history of allergic rhinitis and atopic eczema,
as well as long-term exposure to chemicals and dust from
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dental environment, was significantly associated with such
reactions. This indicates the need for efforts to establish ef-
fective primary prevention programs for occupational re-
spiratory disorders in dental students on a national level.
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AGCTpaKkT

BBeaeHue: CryzeHTbI-CTOMATO/IOTY MOfIBEP>KEHBI BBICOKOMY PMCKY PasBUTHUA PECHMPATOPHBIX PeaKIWil BO BpeMs IIPaKTHYeCKO
HeATEeMbHOCTU B PaMKaX IIPOrPaMMBI IO CIIeLMaNnbHOCTHU ,ieHTalIbHas MEAMIIMHA, KOT/Jd OHM CTaJIKMBAIOTCA C MHOTOYMC/IEHHBIMU
PasapaKUTEAMU U ajUlepreHaMM, PaCIpOCTPaHAIIVMMICA BO3YIIHO-KaIleTbHBIM Iy TEM.

ueﬂb: OIICHI/[TIJ paCHpOCTpaHéHHOCTb peciMpaTOpHBIX CMMIITOMOB, BOSHUKAKOIINX B PE3Y/IbTaTe BOSJICIZCTBI/IH BCIICCTB Ha pa6oqu
MeCTE ! CBA3AHHbBIX C HUMMI q)aKTOpOB pucka cpegu 6OIIFapCKI/IX CTYAE€HTOB-CTOMATO/IOTI'OB.

Martepuansl n metofbl: IlepekpécTHbIT OIPOC 6bUT IPOBEAEH CPENy CTY/IEHTOB-CTOMATO/IOTOB B MEeIMIIIHCKOM YHUBEPCUTETE
- ITnospus n B Mepuuuuckom yHusepcurere - Codys MocpecTBOM CaMOOTYETOB (aHKETbI, 3aII0JIHEHHbIe CAaMUMM CTyleHTamu). B
06111eit CTIOXKHOCTH 467 CTYAEHTOB 3anonHuIM aukeTy (51,8 % oTBeTmnn).

Pe3ynbraTbl: PacipocTpaHEHHOCTD PeCIMPATOPHDBIX CUMIITOMOB, OTMEYEHHBIX CAMUMY YYAIVIMICS B CBS3H C JOK/IVHIIECKVIMIL 1
KIMHUYECKMMIM yIeOHBIMIM KypCcaMil B paMKax IIPOTPaMMBbl 110 CIIEIIATbHOCTH ,,ileHTaIbHast MeAMUIHA, cocTaBmia 12,4%. CornacHo
JIOTUCTNYECKOMY PErpecCMOHHOMY aHaIn3y, Hanboee BXHbIMI (PAKTOPAMV PUCKA PECIIVPATOPHBIX CUMIITOMOB, CBA3AHHBIX C pa-
60TOI1, OBUIV IMYHBII aHAMHE3 a/l/IepIruYecKoro PUHOKOHBIOHKTUBNUTA (cooTHOMIeHNe mancoB (OR) 6,34, [oBepuTeNbHBII HHTEPBAI
95% (CI): 3,14-12,78), atronmueckuit gepmarut (OR 2.81, 95%CI: 1.26-6.26), 1 BO3€CTBIE XMMNIECKUX BEIECTB CTOMATONOTIYe-
CKOJ1 cpenbl B TedeHue 6oree 6 yacos B ieHb (OR 3.60, 95%CI: 1.21-10.70).

BbIBO/AbI: Pe3ynbTaThl 5TOrO MCCIETOBaHNA YKa3bIBaIOT Ha TO, YTO CBA3aHHDIE C PabOTON pecnmpaTopHble IpoOIeMbl PacIpocTpa-
HEHbI CPeJIV CTY[IeHTOB-CTOMATOJIOTOB 1 YKa3bIBAIOT Ha HEOOXOAMMOCTD CO3/JJaHNA YUPeXKIeHUIT I/ pa3dpaboTku a9 peKTUBHBIX Ipo-
IpaMM IepBUYHOI MTPOPIIAKTUKI IPOPECCHOHANTBHBIX PECIMPATOPHBIX PACCTPOJICTB HA HAIIIOHAIBHOM YPOBHE.

KnwoueBble cnoBa

PecrypaTopHble CUMITOMBI, CTYEHTBI IO CIIeL[IaTbHOCTH ,,feHTa/IbHAsI MeelleHa , CTOMAaTOJIOrnuecKyie MaTepHaJIbl, TaTeKCHBbIE Iep-

YaTKN
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