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I. INTRODUCTION

 

Contemporary dental medicine offers a wide range of materials and 

techniques for dental and maxillary restoration. Dental staff (dentists, dental 

technicians and dental nurses) are exposed to numerous irritative and allergenic 

chemicals found in medical materials, disinfectants, detergents and protective 

equipment (gloves, face masks) in their daily practice. 

Skin diseases are among the most common work-related diseases of the 

dental staff, in particular - occupational contact dermatitis, due to chemicals in the 

work environment, and they are considered to be less commonly reported than their 

actual prevalence. Despite the widespread of skin symptoms, there are few studies 

that examine the importance of allergic mechanisms for the occurrence of 

occupational skin symptoms. Studies on work-related respiratory hypersensitivity, 

which has been increasing at an alarming rate in recent decades, are even more 

scarce. The importance of factors from the work environment, the individual 

characteristics of professionals and their professional habits for the occurrence of 

adverse effects are also worth exploring. 

The choice of haptens for the diagnosis of occupational allergies requires 

good knowledge of the specifics of the work of the dental staff and especially the 

composition of modern materials and tools for the treatment of patients, which as a 

result of technical innovations are constantly changing. 

We cannot ignore the position of EAACI (European Academy of Allergy 

and Clinical Immunology), which in collaboration with EFA (European Federation 

of Allergy and Airways Diseases) (Papadopoulos et al., 2012) outlines the priority 

research topics in the field of allergology, which it recommends for future research 

at the national and European levels. In connection with occupational allergy, they 

place the need for large-scale epidemiological studies and the creation of pan-

European registers. 

Data digitization is extremely important. The set of anamnestic, clinical and 

diagnostic indicators allows the database to be used effectively to monitor the 

problem.  

The evaluation of the prevalence of skin and respiratory symptoms, as well 

as the identification of risk factors associated with their occurrence, is the first step 

in developing adequate prevention programs.  
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II. AIM AND TASKS 

 
 

The aim of the dissertation is to study the prevalence, characteristics and 

risk factors for the occurrence of occupational skin and respiratory symptoms among 

dental staff. 

To achieve the aim, we set the following specific tasks: 

1. Study the prevalence, characteristics and risk factors for the 

occurrence of skin reactions related to the work environment, among dental staff 

on the basis of self-assessment questionnaire survey. 

2. Research the prevalence, characteristics and risk factors for the 

occurrence of respiratory reactions related to the working environment among 

dental staff on the basis of self-assessment questionnaire survey. 

3. Identify contact allergens in modern dental materials and in 

disinfectants.  

4. Determine the role of sensitization to occupational allergens 

among dental staff for the occurrence of skin symptoms as a result of the working 

environment. 

4.1. To assess the prevalence of sensitization to allergens from the 

occupational environment; 

4.2. To characterize the clinical manifestations of allergic reactions to 

occupational allergens; 

4.3. To identify associations between history indicators and risk of 

sensitization to occupational allergens; 

4.4. To analyze and grade the current spectrum of occupational 

allergens specific to dental staff. 

5. To create a register of dental staff with work-related skin or respiratory 

symptoms.  
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III. MATERIALS AND METHODS

 

 

MATERIALS 

Task 1 and 2 

5993 representatives of dental staff took part in the survey on tasks 1 and 2. 

The characteristics of the participants are presented in Table 1. 

 

Table 1 Characteristics of dental staff involved in the questionnaire study (n=5993) 

Dental staff Sex  
Age 

Mean±SD 

Work experience  

(years) 

Mean±SD 

Dentists 

Total 4675 (100%) 44,9±12.7 19,9±12,1 

Men  1736 (37,1%) 41,7±12,4 16,4±12,8 

Women  2939 (62,9%) 46,8±12,6 21,9±12,9 

p-value  p<0.001 p<0,001 

Dental technicians 

Total 539 (100%) 47,3±11,0 24,8±11,5 

Men  304 (56,4%) 47,5±10,8 24,6±11,5 

Women  235 (43,6%) 47,2±11,1 25,1±11,6 

p-value  0,743 0,611 

Dental nurses Women  312 (100%) 52,0±9,5 29,1±12,0 

Students 

Total  467 (100%) 22,8±2,1  

Men  130 (27,8%) 23,0±2,1  

Women 337 (72,2%) 22,7±2,0  

p-value  0,117  

 

 

Task 3 

89 Material Data Safety Sheets (MSDS) of materials and agents used in the 

dental environment were analyzed for the study. The information was found directly 

on the manufacturers' websites or in the leaflets included in the packaging of the 

dental materials. Insufficient information about ingredients in composite materials, 

presented in the MSDSs, instigated personal correspondence with seven leading 

companies - Hereaeus Kulzer, GC, Ivoclare Vivadent, Kerr, SpofaDental, Voco and 

3M ESPE, whose products are widely used in the Bulgarian dental market. 

To summarize the main standardized allergens that are part of dental 

materials, we used the three dental series of the company Chemotechnique 

Diagnostics® (Malmö, Sweden) - Dental Screening, Dental Patients and Dental 

Staff.  
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Task 4 

➢ Subject of the study 

The subject of the study were 329 representatives of dental staff aged 22 to 

76 years (mean age 45.4 ± 13.5 years), of which 77 (23.4%) men and 252 (76.6%) 

women. Gender and age characteristics by groups are presented in Table 2. 

 

 

Table 2 Age and sex characteristics of dental staff groups (n=329) 

Dental staff Sex Age 

Mean±SD 

Dentists (n=154) 

Total 154 (100%) 47.4±13.0 

Men  32 (20.8%) 41.4±13.4 

Women  122 (79.2%) 48.6±12.5 

p-value  0.005 

Dental technicians (n=109) 

Total 109 (100%) 50.0±11.1 

Men  36 (33.0%) 46.8±12.7 

Women  73 (67.0%) 51.0±10.1 

p-value  0.064 

Dental nurses (n=39) Women 39 (100%) 41.8±11.6 

Students (n=27) 

Total 27(100%) 24.3±2.7 

Men 18 (66.7% 22.9±1.8 

Women  9 (33.3%) 25.0±2.9 

p-value  0.058 

 

 

➢ Allergens 

We used standardized allergens by Chemotechnique Diagnostics (Vellinge, 

Sweden). The study included a Dental Screening Series with 30 allergens (Table 3) 

and additional 10 allergens that we had identified as present in dental materials, 

protective gloves, and disinfectants (Table 4). All allergens of the company are 

produced according to the requirements of the International Contact Dermatitis 

Research Group (ICDRG) and the European Environmental and Contact Dermatitis 

Research Group (EECDRG). 
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Table 3 Dental screening series  

ALLERGENS CONCETRATION 

1.   Methyl methacrylate 2.0 pet 

2.   Triethyleneglycol dimethacrylate 2.0 pet 

3.   Urethane dimethacrylate 2.0 pet 

4.   Ethyleneglycol dimethacrylate 2.0 pet 

5.   BIS-GMA 2.0 pet 

6.   N,N-Dimethyl-4-toluidine 5.0 pet 

7.   2-Hydroxy-4-methoxybenzophenone 2.0 pet 

8.   1,4-Butanediol dimethacrylate 2.0 pet 

9.   BIS-MA 2.0 pet 

10. Potassium dichromate 0.5 pet 

11. Mercury 0.5 pet 

12. Cobalt(II) chloride hexahydrate 1.0 pet 

13. HEMA (2-Hydroxyethyl methacrylate) 2.0 pet 

14. Goldsodiumthiosulfate 2.0 pet 

15. Nickelsulfate hexahydrate 5.0 pet 

16. Eugenol 2.0 pet 

17. Colophony 20.0 pet 

18. N-Ethyl-4-toluenesulfonamide 0.1 pet 

19. Formaldehyde 1.0 aq 

20. 4-Tolyldiethanolamine 2.0 pet 

21. Copper sulfate 2.0 pet 

22. Methylhydroquinone 1.0 pet 

23. Palladium chloride 2.0 pet 

24. Aluminum chloride hexahydrate 2.0 pet 

25. Bornanedione 1.0 pet 

26. N,N-Dimethylaminoethyl methacrylate 0.2 pet 

27. 1,6-Hexandiol diacrylate 0.1 pet 

28.DROMETRIIZOLE 1.0 pet 

29. Tetrahydrofurfuryl methacrylate 2.0 pet 

30. Tin 50.0 pet 

 
 

 

 

http://www.dormer.ca/Phy_Pages/PatientInfo_S.aspx?Series=DS-1000
http://www.dormer.ca/PDF_PatientInfo/M-013.pdf
http://www.dormer.ca/PDF_PatientInfo/T-018.pdf
http://www.dormer.ca/PDF_PatientInfo/U-004.pdf
http://www.dormer.ca/PDF_PatientInfo/E-007.pdf
http://www.dormer.ca/PDF_PatientInfo/H-013.pdf
http://www.dormer.ca/PDF_PatientInfo/D-016.pdf
http://www.dormer.ca/PDF_PatientInfo/B-017.pdf
http://www.dormer.ca/PDF_PatientInfo/M-007.pdf
http://www.dormer.ca/PDF_PatientInfo/P-014A.pdf
http://www.dormer.ca/PDF_PatientInfo/M-005.pdf
http://www.dormer.ca/PDF_PatientInfo/C-017A.pdf
http://www.dormer.ca/PDF_PatientInfo/H-010.pdf
http://www.dormer.ca/PDF_PatientInfo/G-005B.pdf
http://www.dormer.ca/PDF_PatientInfo/N-002A.pdf
http://www.dormer.ca/PDF_PatientInfo/E-016.pdf
http://www.dormer.ca/PDF_PatientInfo/C-020.pdf
http://www.dormer.ca/PDF_PatientInfo/E-015.pdf
http://www.dormer.ca/PDF_PatientInfo/F-002A.pdf
http://www.dormer.ca/PDF_PatientInfo/T-011.pdf
http://www.dormer.ca/PDF_PatientInfo/C-022.pdf
http://www.dormer.ca/PDF_PatientInfo/M-025.pdf
http://www.dormer.ca/PDF_PatientInfo/P-001.pdf
http://www.dormer.ca/PDF_PatientInfo/A-022.pdf
http://www.dormer.ca/PDF_PatientInfo/D-045.pdf
http://www.dormer.ca/PDF_PatientInfo/H-004.pdf
http://www.dormer.ca/PDF_PatientInfo/T-027.pdf
http://www.dormer.ca/PDF_PatientInfo/T-008.pdf
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Table 4 Allergens additional to the dental screening series 

ALLERGENS CONCETRATION 

31.  Glutaral 0.2 pet 

32.  Benzalkonium chloride 0.1 aq 

33.  Benzoylperoxide  1.0 pet 

34.  Dibuthyl phthalate 5.0 pet 

35. Thiuram mix 1.0 pet 

36. Carba mix  2.0 pet 

37. Mercapto mix 2.0 pet 

38. Molybdenum 5.0 pet 

39. Peru balsam 25.0 pet 

40.  Chlorhexidine digluconate 0.5 aq 

 

 

➢ Hypoallergenic patches with polyethylene chambers 

We used hypoallergenic patches with polyethylene chambers from the 

Swedish company Chemotechnique Diagnostics (IQ Chambers®, Vellinge, 

Sweden) for the epicutaneous testing.  

 

➢ Latex protein 

We used a standardized latex protein allergen with a positive control (9% 

codeine phosphate) and a negative control (phenolated glycerol-saline diluent) 

(Stallergènes SA, France). 

We used sterile disposable plastic prick lancets (Bayer).  

 

Task 5  

The Microsoft Access 2010 software product was used, which is a 

functional system for managing relational databases.  

 

METHODS  

Tasks 1 and 2: 

➢ Cross-sectional study 

➢ Time of study: February – April 2018 

A 34-question questionnaire based on NOSQ-2002 (Nordic Occupational 

Skin Questionnaire) was developed for the survey (Susitaival et al., 2003). It was 

almost entirely made up of multiple choice questions to make it easier to fill in and 

to allow for easier statistical processing. In order to provide completely filled 

http://www.dormer.ca/Phy_Pages/PatientInfo_S.aspx?Series=DS-1000
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questionnaires, when creating the electronic survey we set the answer fields for 

almost all questions as required. The questionnaire included the following 

information:  

➢ Personal and professional information (age, sex, smoking, 

professional experience (years), length of work day categorized as <6 h, 6-8 h, >8 

h); 

➢ Qualifications. The question was aimed at dentists and dental 

technicians in order to obtain information about what activity they mainly engage in 

(categorized respectively for dentists - surgery, endodontics, operative dentistry, 

periodontology, orthodontics, prosthetics, aesthetic dentistry, implantology and for 

dental technicians - removable prostheses and fixed prostheses);  

➢ Use of protective equipment (face mask, gloves, type of glove 

material, number of pairs of gloves and hours of daily hand contact); 

➢ Allergic diseases. History of atopic dermatitis (childhood eczema 

or eczema of the knees or elbows), allergic rhinoconjunctivitis, or asthma were 

considered signs of atopy. The survey also included questions about drug, food and 

contact allergies;  

➢ Work-related skin and respiratory reactions. Participants were 

asked if they had any skin or respiratory symptoms associated with their work. If the 

answer was positive, the on-line questionnaire generated an additional page with 

additional, clarifying questions – time of onset, symptom type (skin, respiratory), 

characteristics of the symptoms (respectively for skin symptoms - redness, dry skin, 

rash, itching, cracking and bleeding, pain, paresthesias, swelling and for the 

respiratory ones – shortness of breath, coughing, burning eyes or lacrimation, 

rhinorrhea, pharyngitis, conjunctivitis, etc.), site of skin symptoms, evolution of 

symptoms, suspected causes, measures taken, consequences on professional activity. 

Dependent variables  

A pair of dichotomous variables was defined based on the answers in the 

questionnaire: 

➢ Skin symptoms related to the work environment. This variable was 

defined as a positive answer to the question: “Do you think that you 

have work-related skin symptoms?“  

➢ Respiratory symptoms related to the work environment. This variable 

was defined as a positive answer to the question “Do you think that 

you have work-related respiratory symptoms? “  

Covariates in the questionnaire were gender, age group, professional 

experience, gloves (type of material, duration of daily wearing), atopic disease, drug, 

food and contact allergy. 
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Task 4 

➢ Clinical studies – history, clinical examination and skin allergy tests 

➢ Period of study: 2012-2020  

➢ Inclusion criteria: dental personnel associating skin symptoms with 

materials, disinfectants or protective equipment from the workplace  

➢ Excluding criteria  

✓ Severe or generalized dermatitis 

✓ Dermatitis on the back, volar surface of the forearm or other areas 

intended for testing 

✓ Systemic immunosuppressive treatment 

✓ Recent (less than 3 weeks prior) topical treatment with 

corticosteroids in the test area 

✓ Recent exposure to UV radiation in the test area 

Work program: 

1. History – at the initial visit, participants completed a questionnaire 

on work-related skin symptoms, which served as a basis for medical history 

when reporting the epicutaneous test. The questionnaire included: 

➢ Passport data – name, age 

➢ Occupational history: 

• years of work experience;  

• qualification / prioritized activity in clinical or laboratory practice; 

• length of workday categorized as <6 h, 6-8 h,> 8 h;  

• use of protective equipment, type of glove material, reasons for glove 

choice, duration of contact with the skin of the hands on daily basis, 

number of pairs of gloves per day; 

• direct contact of the skin of the hands with disinfectants and dental 

materials; 

• daily frequency of hand washing with soaps and other agents 

➢ Complaints related to the work environment 

• characteristics and localization of symptoms, 

• symptom evolution,  

• alleged work environment causes,  

• treatment carried out or measures taken so far and the results thereof, 

• consequences on professional activity 

➢ Allergy-focused history 

• Evidence for atopy, food allergy, drug allergy or contact allergy,  

• Clarification about the period of the last attack or exacerbation of the 

allergic condition and treatment 
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2. Clinical examination 

During the examination we recorded the characteristics and localization of 

skin reactions on the hands. Morphological criteria for dermatitis were erythema and 

papules / vesicles, or erythema, scaling and fissures, with or without papules / 

vesicles (Wallenhammar et al., 2000). To distinguish allergic from irritant contact 

dermatitis, it was necessary that there was a positive epicutaneous test and a history 

of current allergen exposure. 

3. Skin allergy tests 

➢ Epicutaneous tests 

Epicutaneous test was performed on clinically clean skin, without prior 

treatment with cleansers and disinfectants. The anatomical site for testing was the 

upper back, bounded above by the horizontal line passing through the first thoracic 

vertebra, and laterally by the posterior axillary line (Fig. 1). Hypoallergenic patches 

loaded with allergens remained on the back for 48 hours. 

  
Fig. 1 Epicutaneous test 

 
The results of the epicutaneous testing were scored as (+) and (-), and the 

severity of positive reaction with plus count (Fig. 2). Tests were read at 48 hours, 96 

hours, and 7 days after inspection and palpation of the reaction on a scale 

recommended by the International Contact Dermatitis Research Group (ICDRG) as 

follows: 

• (+?) doubtful reaction – mild erythema; 

• (+) weak positive reaction – mild erythema and edema, the presence of 

papules is possible; 

• (++) strong positive reaction – erythema, infiltrate, papules and single 

small vesicles; 

•  (+++) extreme positive reaction – severe erythema, infiltrate, numerous 

papules and vesicles, bullae or generalized reaction; 

• (–)   negative reaction; 

• (IR) irritant reaction – subsides soon after patch removal. 
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Fig. 2 Epicutaneous test result scoring scale 

 

 
➢ Prick test 

The test was performed on the skin of the forearm, pre-cleaned with 

alcohol, subject to the following conditions: 

✓ The test is performed on intact skin; 

✓ Prick tests distance of at least 3 cm; 

✓ Avoiding spreading and mixing of allergen drops and controls; 

✓ Avoiding bleeding during pricking (Fig. 3). 

 
 

  
Fig. 3 Prick test 

 

 
The test  was read at 20 minutes after measuring the diameter of the papule 

and erythema. We considered any reaction with a diameter of the papule and 

erythema of at least 3 mm positive.  
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Fig. 4 Study design by tasks 1, 2 and 4 

 

 

Task 5 

Microsoft's Access 2010 was used to structure the database. For the 

purposes of the research project the following features of the program were used: 

1. Database structure creation. 

2. Form creation with the aid of a wizard. 

3. Report creation with the aid of a wizard. 

4. Switchboard creation. 

5. Creation of a home screen and а set of initial options. 

The following was observed in the design and implementation of the 

computer program: 

➢ Provision of storage and processing of the data from medical history, the 

clinical examination and the diagnostic tests. 
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➢ Creation of forms for easy and convenient use of the program by novice 

users, in a clinical setting, without requiring unnecessary efforts on the part 

of the physician.  

➢ Creation of quires for specific information with which to provide selection, 

sorting, updating and linking data from different tables, in order to support 

scientific analyzes. 

➢ Creation of reports with the possibility to print the results, as well as to 

visualize the performed activities. 

Statistical methods used in tasks 1, 2 and 4 

The data was processed with the SPSS statistical package, version 18.0. The 

following statistical methods were used: 

Descriptive and evaluation methods: 

1. Descriptive analysis – frequency distribution of the considered 

variables, divided by study groups.  

2. Variation analysis – calculating central trend estimates and 

dissipation. 

3. Graphic analysis – visualization of results 

Hypotheses testing methods  

Parametric  

1. Independent Samples T-Test to compare two means. 

Non-parametric 

2. Kolmogorov-Smirnov and Shapiro-Wilk methods to test the 

type of distribution. 

3. Chi-square test and Fisher`s exact test – testing hypotheses for 

the existence of a relationship between categorical variables. 

4. Cross-tabulation – to analyze the relationship/s between 

qualitative variables 

Regression analysis : 

5. Binary logistic regression – relationship between a binary (dichotomous) 

dependent variable and many quantitative and qualitative variables (risk 

factors). 

A multiple logistic regression model was developed to assess the risk of 

skin and respiratory symptoms based on the presence of two or more risk factors.  

The odds ratio is used as an approximate measure of the risk ratio for a 

complication depending on a certain risk factor or a certain group of risk factors. 

When testing hypotheses, the critical significance level we used was 

α=0.05. The corresponding null hypothesis is rejected when the p-value is less than 

α (p <0.05). 
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IV. RESULTS AND DISCUSSION

 

On task 1: Prevalence, characteristics, and risk factors for work-related 

skin symptoms among dental staff: A self-report questionnaire survey. 

1. Prevalence of work-related skin symptoms and association 

with demographic and occupational characteristics.   

1.1. Dentists 

A total of 1477 (31.6%) participants reported work-related skin symptoms. 

The prevalence of skin symptoms was statistically higher among females compared 

to males (Table 5). Mean age and mean duration of work experience of individuals 

with work-related skin symptoms were significantly greater than of those without 

symptoms. A lower percentage of skin symptoms was found in dentists using latex 

gloves compared to those with nitrile gloves (р=0.019). Skin symptoms were 

associated with higher percentage of dentists wearing >10 pairs of gloves daily 

(р<0.001), as well as of those using protective masks (93.0% vs 89.2%, р<0.001). 

Table 5 Association between dentists` demographic and occupational characteristics and 

work-related skin symptoms (n=4675) 

Characteristics 
Total 

(n=4675) 

Work-related skin symptoms 

Yes (n=1477) No (n=3198) p-value 

Mean age (±SD) (years) 44.9 (±12.7) 46.0 (±12.8) 44.4 (±12.7) <0.001 

Women (%) 2939 (62.9) 1092 (73.9) 1847 (57.8) <0.001 

Work experience (±SD) (years) 19.9 (±12.9) 21.1 (±13.0) 19.3 (±12.8) <0.001 

Gloves use (%) 4126 (88.3) 1318 (89.2) 2808 (87.8) 0.086 

Type of gloves (n=3980) 

Latex 

Nitrile 

Latex and nitrile 

926 (23.3) 

2620 (65.8) 

434 (10.9) 

262 (20.6) 

862 (67.7) 

149 (11.7) 

664 (24.5) 

1758 (64.9) 

285 (10.5) 

0.019 

Pairs of gloves/day (n=4122) 

1-5 

6-10 

>10 

960 (23.3) 

2739 (66.4) 

423 (10.3) 

276 (20.8) 

870 (65.7) 

179 (13.5) 

684 (24.5) 

1869 (66.8) 

244 (8.7) 

<0.001 

Mask use (%) 4228 (90.4) 1374 (93.0) 2854 (89.2) <0.001 

 

 

Hands were affected in 1415 (95,8%) dentists reporting work-related skin 

symptoms. A total of 1251 dentists gave detailed information on hand symptoms. 

The most commonly affected area was the dorsum (n=771, 61.6%), followed by 

fingers (n=680, 54.4%), finger webs (n = 384, 30.7%), and palms (n = 326,26.1%). 
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The symptoms were localized predominantly on both hands (81.5%), and rarely on 

the right or left hand only (10.4% and 8.1%, respectively) (Fig. 5).  

 

 

 
Fig. 5 Detailed localization of hand skin symptoms in dentists  

 
 

Dentists using protective gloves were more likely to report skin symptoms 

on dorsal surface of the hands, and less frequently on the palms (Fig. 6).  

 

 
Fig. 6 Localization of symptoms according the use of protective gloves  

 
1.2. Dental technicians 

A total of 158 (29.3%) dental technicians reported work-related skin 

symptoms. No association was found between self-reported skin symptoms and sex, 

age, work experience, use of both the gloves and protective masks (Table 6). A higher 

percentage of work-related skin symptoms was identified in dentists occupied with 

removable dentures manufacturing.   
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Table 6 Association between dental technicians` demographic and occupational 

characteristics and work-related skin symptoms 

Characteristics Total 

(n=539) 

Work-related skin symptoms 

Yes (n=158) No (n=381) p-value 

Mean age (±SD) (years) 47.3 (±11.0) 46.7 (±12.3) 47.6 (±10.4) 0.054 

Women (%) 235 (43.6) 75 (47.5) 160 (42.0) 0.253 

Work experience (±SD) (years) 24.8 (±11.5) 24.7 (±12.9) 24.8 (±10.9) 0.193 

Gloves use (%) 164 (30.4) 50 (31.6) 114 (29.9) 0.682 

Type of gloves (n=149) 

Latex 

Nitrile  

95 (63.8) 

54 (36.2) 

30 (66.7) 

15 (33.3) 

65 (62.5) 

39 (37.5) 
0.712 

Qualification* 

Fixed dentures 

Removable dentures 

339 (62.9) 

200 (37.1) 

86 (54.4) 

72 (46.6) 

253 (66.4) 

128 (33.6) 
0.011 

Mask use (%) 291 (54.0) 80 (50.6) 211 (55.4) 0.343 

*types of dentures (fixed and removable) predominantly manufactured by the dental 

technician   

 

Hands were affected in 146 (92.4%) dental technicians with the most 

common localization on the fingers (n=92, 63.0%), followed by dorsum (n=62, 

42.5%), palms (n=52, 35.6%) and finger webs (n=31, 21.2%). The symptoms were 

localized predominantly on both hands (82.9%), and rarely on the left or right hand 

only (11.6% and 5/5%, respectively) (Fig. 7). 

Skin symptoms on fingers and palms were more likely in dental technicians 

manufacturing removable dentures without significant difference according to the 

frequency and localization compared to with dental technicians occupied with fixed 

dentures (Fig. 8). 

 

 
Fig. 7 Detailed localization of self-reported skin symptoms in dental technicians  
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Fig. 8 Localization of skin symptoms according the qualification of the dental 

technician 

 
1.3. Dental nurses 

A total of 104 (33.3%) dental nurses reported work-related skin symptoms. 

Both the mean age and duration of work experience were found significantly greater 

in symptomatic dental nurses (Table 7). Dental nurses using protective gloves were 

more likely to develop skin symptoms (р<0.001), especially when the length of the 

contact was >6 hours a day, and no significant difference was found according to the 

type of the gloves. Skin symptoms were associated with less pairs of gloves used per 

day. No association was found between mask use and skin symptoms.  
 

Table 7 Association between dental nurses` demographic and occupational characteristics 

and work-related skin symptoms 

Characteristics 
Total 

(n=312) 

Work-related skin symptoms  

Yes (n=104) No (n=208) P-value 

Mean age (±SD) (years) 52.0 (±9.5) 53.0 (±8.4) 51.0 (±9.9) 0.010 

Work experience (±SD) (years) 29.1 (±11.9) 31.0 (±11.2) 28.1 (±12.2) 0.044 

Gloves use (%) 245 (78.5) 96 (92.3) 149 (71.6) <0.001 

Type of gloves (n=231) 

Latex 

Nitrile 

195 (84.4) 

36 (15.6) 

80 (83.3) 

16 (16.7) 

115 (85.2) 

20 (14.8) 
0.716 

Contact with protective gloves (hours/day) 

1-3 h 

4-6 h 

>6 h 

75 (24.0) 

118 (37.8) 

47 (15.1) 

20 (22.0) 

42 (42.6) 

29 (31.9) 

55 (36.9) 

76 (51.0) 

18 (12.1) 
<0.001 

Pairs of gloves per day (n=240) 

1-5 

6-10 

81 (33.8) 

159 (66.3) 

54 (59.3) 

37 (40.7) 

27 (18.1) 

122 (81.9) 
<0.001 

Mask use (%) 189 (60.6) 56 (53.8) 133 (63.9) 0.087 
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Hands were affected in 99 (95.2%) dental nurses with the most common 

localization on the fingers (n=44, 44,4%), followed by palms (n=34, 34.3%), dorsum 

(n=23, 23.2%) and finger webs (n=8, 8.1%). The symptoms were localized 

predominantly on both hands (91.9%), and rarely on the right or left hand only (6.1% 

and 2.0%, respectively) (Fig. 9). 41 (39.4%) dental nurses reported skin symptoms 

at distance with localization on the face (78.0%), neck (68.9%), and forearms 

(28.2%). Comparative analysis on the detailed localization of skin symptoms 

according to the use of protective gloves demonstrated that dental nurses not using 

protective gloves were more likely to report skin symptoms on the palms (Fig. 10). 

 

1.4. Students of dental medicine 

99 (21.2%) dental students reported skin symptoms related to the pre-

clinical or clinical work during the student education. The prevalence of skin 

symptoms was higher among women than men (p=0.004), as well as among those 

wearing >6 pairs of gloves daily (р=0.002) (Table 8). 

Symptoms were localized mainly on the hands (96,9%), and dorsum was 

the most frequently affected area (63,6%), followed by fingers (62,6%), finger webs 

(38,4%), and palms (30,3%) (Fig. 11).  

 

 

Fig. 9 Detailed localization of hand skin symptoms in dental nurses  
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Fig. 10 Localization of skin symptoms according the use of protective gloves 

 

 
Table 8 Association between dental students` demographic and occupational characteristics 

and work-related skin symptoms  

Characteristics 
Total 

(n=467) 

Work-related skin symptoms 

Yes(n=99) No (n=368) p-value 

Women (%) 337 (72.2) 83 (83.8) 254 (69.0) 0.004 

Year of education 

II y 

III y 

IV y 

V y 

VI y 

62 (13.3) 

106 (22.7) 

151 (32.3) 

108 (23.1) 

40 (8.6) 

13 (13.1) 

26 (26.3) 

29 (29.3) 

22 (22.2) 

9 (9.1) 

49 (13.3) 

80 (21.7) 

122 (33.2) 

86 (23.4) 

31 (8.4) 

0.886 

Gloves use (%) 420 (89.9) 89 (89.9) 331 (89.9) 1.000 

Type of gloves (n=388) 

Latex 

Nitrile 

Latex and nitrile 

246 (63.4) 

82 (15.5) 

60 (21.1) 

53 (60.9) 

17 (19.5) 

17 (19.5) 

193 (64.1) 

43 (14.3) 

65 (21.6) 

0.500 

Pairs of gloves use a day (n=420) 

1-3 

4-6 

>6 

229 (49.0) 

146 (31.3) 

45 (9.6) 

40 (44.9) 

30 (33.7) 

19 (21.3) 

189 (51.4) 

116 (31.5) 

26 (7.1) 

0.002 

Mask use (%) 403 (86.3) 89 (89.9) 314 (85.3) 0.323 
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Fig. 11 Detailed localization of hand skin symptoms in dental students 

 

 
2. Evolution of work-related skin symptoms and consequences on 

occupational activity    

2.1. Dentists 

238 (19.2%) dentists reported the onset of work-related skin symptoms 

while being students, and a total of 959 (64.9%) of symptomatic dentists reported 

the onset of skin symptoms up to the tenth year after graduation. In men, the onset 

peaked during student education (29.9%) and 2-5 years after graduation (29.1%). In 

women, the onset of work-related skin symptoms peaked 6-10 years after graduation 

(20.5%).  

59.1% of symptomatic dentists reported that the symptoms remained the 

same from the onset up to the questionnaire study, 21.5% reported aggravation, and 

19.4% reported that the symptoms tended to decline, without significant difference 

between men and women. Most of the inquired symptomatic dentists (n=1007, 

68.2%) reported an improvement of skin symptoms during long holidays (≥3 weeks) 

as their prevalence was higher in men than in women (72.5% vs 65.9%, р<0.001). 

10.0% of symptomatic dentists did not report an improvement during long holidays.  

More than half of the dentists (54.2%) reported that skin symptoms did not 

affect their occupational activity, 35.7% intended to consult a specialist, 7.6% 

thought of hiring an assistant for some of the dental work, and 2.6% of the 

respondents considered retiring owing to skin symptoms. 78 (10.6%) dentists 

reported to be on sick leave during the last year for 2 to 30 days (Mean±SD 12.7±7.9 

days). 

346 (23.4%) of symptomatic dentists had an allergy test to haptens from 

occupational environment, and 251 (72.5%) of them were found to be allergic.  
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2.2. Dental technicians 

12,7% of dental technicians reported the onset of work-related skin 

symptoms during student education, and the onset peaked after long work experience 

>20 years (22.1%).  

There was no change of the severity of skin symptoms in most of the 

symptomatic dental technicians (64.6%) from the onset up to the questionnaire 

study, while 25.9% reported aggravation of symptoms. Long holidays led to skin 

symptoms improvement in 74.5% of the dental technicians, while 9.5% reported no 

relation to the long holidays.  

41,8% of the dental technicians reported that skin symptoms did not affect 

their occupational activity, and approximately as many dental technicians (42.4%) 

considered a consultation with a specialist. The rest intended to hire an assistant for 

some of their dental activity (5.7%) or to change occupation (10.1%), as all dental 

technicians considering change of occupation were women. 

5 (3.2%) of symptomatic dental technicians reported to be on sick leave 

during the last year for 5 to 14 days (Mean±SD 8.6±3.5 days) because of the 

aggravation of skin symptoms. 

2.3. Dental nurses  

The onset of work-related skin symptoms peaked 6-10 years after 

graduation (25.0%).   

In more than half of the dental nurses (55.8%) the symptoms remain the 

same from the onset up to the questionnaire study, while 26.0% of dental nurses 

reported aggravation of symptoms. Long holidays led to improvement of symptoms 

in most of the dental nurses (88.5%), while 3.8% did not reported any improvement. 

Skin symptoms did not affect the occupational activity in half of the dental nurses 

(49.0%), and the rest (51.0%) considered a consultation with a specialist. 

9 (8.6%) of symptomatic dental nurses reported to be on sick leave during 

the last year for 5 to 14 days (Mean±SD 8.6±3.6 days) because of the aggravation of 

skin symptoms.  

2.4. Students of dental medicine 

The onset of skin symptoms was predominantly noted in the second year of 

education (47.5%), with a significant higher prevalence in women (54.2%), while 

the peak in men was in the fourth year (50.0%). 67,7% of the affected dental students 

reported that the severity of skin symptoms did not progress, while in 12.1% of the 

participants the symptoms aggravated, as all of them were women, and there was no 

change of symptoms in the rest 20.2% of the students.  

Most of the inquired students (n=87, 87.9%) reported an improvement of 

work-related skin symptoms during long holidays (≥3 weeks) without significant 

difference between men and women. More than half of the dental students (54.5%) 

reported that skin symptoms did not affect their occupational activity, 40.4% 

intended to consult a specialist, and 4.0% considered change of occupation due to 

work-related skin symptoms. 
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Only 13 (13.1%) of the symptomatic dental students had a skin allergy test 

to haptens from occupational environment and 3 (23.1%) of them were sensitized. 

Only one student reported absence from practical lessons during the last year due to 

the aggravation of skin symptoms.   

3. Etiologic factors for work-related skin symptoms  

 

  
Dentists Dental technicians 

  
Dental nurses Students of dental medicine 

 

 
Fig. 12 Self-reported suspected causes for work-related skin symptoms in the different 

groups of dental staff 
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4. Risk factors for work-related skin symptoms  

4.1. Dentists 

 
Table 9 Association between work-related skin symptoms and potential risk factors in dentists 

(n=4675) 

Risk 

factor 

Total 

N (%) 

Skin 

symptoms 

N (%) 

OR (95%CI) 

Crude 

p-

value 

OR (95%) 

Adjusted 

p-

value 

Sex 

Men  

Women 

1736 (37.1) 

2939 (62.9) 

385 (26.1) 

1092 (73.9) 

1 

2.08 (1.81-2.38) 

 

<0.001 

1 

1.87 (1.59-2.19) 

 

<0.001 

Work experience (years) 

<5 

6-10 
11-15 

16-20 

21-25 
26-30 

>30 

922 (19.7) 

559 (12.0) 
516 (11.0) 

412 (8.8) 

516 (11.0) 
506 (10.8) 

1244 (26.6) 

268 (18.1) 

160 (10.8) 
159 (10.8) 

107 (7.2) 

162 (11.0) 
140 (9.5) 

481 (32.6) 

1 

0.98 (0.78-1.23) 
1.09 (0.86-1.37) 

0.86 (0.66-1.11) 

1.11 (0.88-1.41) 
0.93 (0.73-1.19) 

1.54 (1.28-1.85) 

 

0.855 
0.487 

0.245 

0.355 
0.576 

<0.001 

1 

1.01 (0.79-1.30) 
1.14 (0.88-1.48) 

0.70 (0.52-1.03) 

1.14 (0.88-1.48) 
1.18 (0.89-1.56) 

2.21 (1.78-2.74) 

 

0.912 
0.309 

0.105 

0.312 
0.243 

<0.001 

Frequency of hand washing/day  

<8 

8-16 
>16 

494 (10.6) 

2075 (44.4) 
2106 45.0) 

124 (8.4) 

577 (39.1) 
776 (52.5) 

1 

1.15 (0.92-1.44) 
1.74 (1.40-2.17) 

 

0.225 
<0.001 

1 

1.32 (1.03-1.69) 
1.78 (1.39-2.27) 

 

0.028 

<0.001 

Duration of contact with gloves (hours/day) 

1-3 

4-6 

>6 

701 (17.0) 

1945 (47.1) 

1483 (35.9) 

157 (11.7) 

640 (47.9) 

540 (40.4) 

1 

1.70 (1.39-2.08) 

1.98 (1.61-2.44) 

 

<0.001 

<0.001 

1 

2.09 (1.64-2.67) 

2.44 (1.85-3.21) 

 

<0.001 

<0.001 

Pairs of protective gloves (number/day)  

1-5 
6-10 

>10 

960 (23.3) 
2739 (66.4) 

423 (10.3) 

276 (20.8) 
870 (65.7) 

179 (13.5) 

1 
1.15 (0.98-1.36) 

1.82 (1.43-2.31) 

 
0.082 

<0.001 

1 
0.98 (0.80-1.21) 

1.51 (1.11-2.04) 

 
0.881 

0.009 

Atopic disease  

No 

AD 
ARC 

and/or A 

3012 (64.4) 

1003 (21.5) 
660 (14.1) 

770 (52.1) 

384 (26.0) 
323 (21.9) 

1 

2.79 (2.35-3.32) 
1.80 (1.55-2.10) 

 

<0.001 

<0.001 

1 

2.72 (2.24-3.31) 
1.85 (1.56-2.19) 

 

<0.001 

<0.001 

Contact allergy (incl. metal allergy) 

No 

Yes  

4059 (86.8) 
616 (13.2) 

1164 (78.8) 
313 (21.2) 

1 
2.57 (2.16-3.05) 

 
<0.001 

1 
1.79 (1.48-2.17) 

 
<0.001 

OR, odds ratio; CI, confidence interval;  

AD – history of atopic dermatitis with or without history of allergic rhinoconjunctivitis and/or asthma; 

АRC and/or А – history of allergic rhinoconjunctivitis and/or asthma    

 

 

According to the logistic regression analyses, atopic disease history was the 

most significant risk factor for work-related skin symptoms (Table 9). Atopic 

dermatitis (OR 2.61, 95% CI: 2.16-3.16; p<0.001) was more strongly associated with 
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work-related skin symptoms than only allergic rhinoconjunctivitis and/or asthma 

(OR 1.84, 95%CI: 1.56-2.17; p<0.001). In addition, female sex, work experience 

>30 years, frequent hand washing (>8 times per day), wearing protective gloves (>3 

hours per day), use of >10 pairs of gloves per day, and a history of contact allergy 

were all associated with work-related skin symptoms. 

 

4.2. Dental technicians 

Dominant risk factors for work-related skin symptoms in dental technicians 

according to logistic regression analyses were both history of contact allergy (OR 

7.46, 95% CI: 4.06–13.68; p<0.001), and atopic dermatitis (OR 4.49, 95% CI: 2.31–

8.73; p<0.001) (Table 10). The risk was significantly higher during the first five years 

of work experience (OR 4.36, 95%CI: 2.01–9.44; p<0.001) than those technicians 

with >30 years of work experience. Qualification in removable dentures was 

identified as another risk factor (OR 2.81, 95%CI: 1.54–5.12; p=0.001), as well as 

hand washing >16 times a day (OR 2.95, 95%CI: 1.54–5.63; p<0.001). 

 
Table 10 Association between work-related skin symptoms and potential risk factors in dental 

technicians (n=539) 

Risk factor 
Total 

N (%) 

Skin 

symptoms 

N (%) 

OR (95%CI) 

Crude 
p-value 

OR (95%) 

Adjusted 
p-value 

Work experience (years) 

<5 

6-10 
11-20 

21-30 
>30 

52 (9.6) 

47 (8.7) 
114 (21.2) 

149 (27.6) 

177 (32.8) 

30 (19,0) 

10 (6.3) 
19 (12.0) 

52 (32.9) 

47 (29.7) 

3.77 (1.98-7.18) 

0.75 (0.35-1.62) 
0.55 (0.31-1.00) 

1.48 (0.92-2.38) 

1 

<0.001 

0.461 
0.051 

0.103 

4.36 (2.01-9.44) 

0.78 (0.29-2.04) 
0.77 (0.36-1.66) 

1.10 (0.59-2.06) 

1 

<0.001 

0.606 
0.505 

0.769 

Frequency of hand washing/day 

<8 

8-16 
>16 

128 (23.7) 

244 (45.3) 

167 (31.0) 

23 (14.6) 

75 (47.5) 

60 (38.0) 

1 

2.03 (1.20-3.43) 

2.56 (1.48-4.44) 

 

0.009 

<0.001 

1 

1.96 (0.97-3.97) 

2.95 (1.54-5.63) 

 

0.061 

0.001 

Qualification 

Fixed 

Removable 
Both 

254 (47.1) 

118 (21.9) 
167 (31.0) 

67 (42.4) 

46 (29.1) 
45 (28.5) 

0.97 (0.63-1.51) 

1.73 (1.05-2.87) 
1 

0.897 

0.033 

 

1.47 (0.88-2.48) 

2.81 (1.54-5.12) 

0.145 

0.001 

Atopic disease 

No 
AD 

АRC  
and/or А 

337 (62.5) 
54 (10.0) 

148 (27.5) 

89 (56.3) 
24 (15.2) 

45 (28.5) 

1 
2.23 (1.24-4.02) 

1.22 (0.80-1.86) 

 
0.008 

0.365 

1 
4.49 (2.31-8.73) 

0.59 (0.34-1.04) 

 
<0.001 

0.069 

Contact allergy (inc. metal allergy) 

No 
Yes  

444 (82.4) 
95 (17.6) 

102 (64.6) 
56 (35.4) 

1 
4.81 (3.03-7.66) 

 
<0.001 

1 
7.46 (4.06-13.68) 

 
<0.001 

OR, odds ratio; CI, confidence interval;  

AD – history of atopic dermatitis with or without history of allergic rhinoconjunctivitis and/or asthma; 
АRC and/or А – history of allergic rhinoconjunctivitis and/or asthma    
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4.3. Dental nurses 

According to the logistic regression analysis risk factors for work-related 

skin symptoms in dental nurses were history of atopic dermatitis (OR 5.68, 95%CI: 

1.34–24.04; p=0.018), contact allergy (incl. metal allergy) (OR 12.69, 95%CI: 5.16–

31.19; p<0.001), frequent hand washing (OR 5.31, 95%CI: 1.09–25.82; p=0.039), 

and >6 hours contact with protective gloves daily (OR 5.33, 95%CI: 2.09–13.60; 

p<0.001) (Table 11). 

 

 
Table 11 Association between work-related skin symptoms and potential risk factors in 

dental nurses (n=312) 

Risk factor 
Total 

N (%) 

Skin 

symptoms N 

(%) 

OR (95%CI) 

Crude 
p-value 

OR (95%) 

Adjusted 
p-value 

Frequency of hand washing/day 

<8 
8-16 

>16 

23 (7.4) 
133 (42.6) 

156 (50.0) 

4 (3.8) 
28 (26.9) 

72 (69.2) 

1 
1.52 (0.81-2.87) 

4.43 (2.03-9.66) 

 
0.197 

<0.001 

1 
1.78 (0.36-8.74) 

5.31 (1.09-25.82) 

 
0.479 

0.039 

Contact with protective gloves (hours/day) 

1-3 

4-6 

>6 

75 (31.3) 

118 (49.2) 

47 (19.6) 

20 (22.0) 

42 (46.2) 

29 (31.9) 

1 

0.60 (0.32-1.18) 

2.34 (1.14-4.83) 

 

0.107 

0.021 

1 

1.23 (0.57-2.60) 

5.33 (2.09-13.60) 

 

0.598 

<0.001 

Atopic disease  

No 

AD 

ACR and/or 
A  

182 (58.3) 

26 (8.3) 

104 (33.3) 

48 (46.2) 

14 (13.5) 

42 (40.4) 

1 

3.23 (1.40-7.48) 

1.80 (1.08-3.01) 

 

0.006 

0.024 

1 

5.68 (1.34-24.04) 

1.05 (0.47-2.36) 

 

0.018 

0.901 

Contact allergy (incl. metal allergy) 

No 

Yes  

245 (78.5) 

67 (21.5) 

60 (57.7) 

44 (42.3) 

1 

5.90 (3.30-10.56) 

 

<0.001 

1 

12.69 (5.16-31.19) 

 

<0.001 

OR, odds ratio; CI, confidence interval;  
AD – history of atopic dermatitis with or without history of allergic rhinoconjunctivitis and/or asthma; 

АRC and/or А – history of allergic rhinoconjunctivitis and/or asthma    

 

 
4.4. Students of dental medicine 

According to the logistic regression analysis, atopic disease history was the 

most significant risk factor for work-related skin symptoms (Table 12). Atopic 

dermatitis (OR 3.92, 95%CI: 1.99-7.72; p<0.001) was more strongly associated with 

work-related skin symptoms than only allergic rhinoconjunctivitis and/or asthma 

(OR 1.94, 95%CI: 1.03-3.68; p=0.041). In addition, significant risk factors included 

a personal history of contact allergy (OR 2.19, 95%CI: 1.06-4.55, p=0.035) and hand 

washing >16 times a day (OR 2.42, 95%CI: 1.06-5.52, p=0.036). 
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Table 12 Association between work-related respiratory symptoms and potential risk factors 

in dental students (n=467) 

Risk factor 
Total 

N (%) 

Skin 

Symptoms 

N (%) 

OR (95%CI) 

Crude 
p-value 

OR (95%) 

Adjusted 
p-value 

Sex 

Men 

Women 

130 (27.8) 

337 (72.2) 

16 (16.2) 

83 (83.8) 

1 

2.33 (1.31-4.15) 

 

0.004 

1 

1.75 (0.93-3.29) 

 

0.081 

Frequency of hand washing/day 

<8   

8-16 
>16 

122 (26.1) 

271 (58.0) 
74 (15.8) 

18 (18.2) 

55 (55.6) 
26 (26.3) 

1 

1.47 (0.82-2.63) 
3.13 (1.57-6.25) 

 

0.193 
0.001 

1 

1.44 (0.72-2.88) 
2.42 (1.06-5.52) 

 

0.298 
0.036 

Contact with protective gloves (hours/day)  

1-3 

4-6 

>6  

204 (48.6) 

191 (45.5) 

25 (6.0) 

38 (42.7) 

40 (44.9) 

11 (12.4) 

1 

1.16 (0.71-1.90) 

3.43 (1.45-8.15) 

 

0.564 

0.005 

1 

0.94 (0.51-1.72) 

2.41 (0.83-6.97) 

 

0.838 

0.106 

Pairs of gloves/day  

1-3  
4-6 

>6 

229 (54.5) 
146 (34.8) 

45 (10.7) 

40 (44.9) 
30 (33.7) 

19 (21.3) 

1 
1.22 (0.72-2.07) 

3.45 (1.74-6.84) 

 
0.456 

<0.001 

1 
0.93 (0.49-1.75) 

1.76 (0.75-4.14) 

 
0.814 

0.196 

Atopic disease  

No 
AD 

ARC and/or 

A 

324 (69.4) 
57 (12.2) 

86 (18.4) 

48 (48.5) 
26 (26.3) 

25 (25.3) 

1 
4.82 (2.63-8.83) 

2.36 (1.35-4.11) 

 
<0.001 

0.003 

1 
3.92 (1.99-7.72) 

1.94 (1.03-3.68) 

 
<0.001 

0.041 

Contact allergy (incl. metal allergy) 

No 

Yes  

414 (88.7) 
53 (11.3) 

78 (78.8) 
21 (21.2) 

1 
2.83 (1.55-5.17) 

 
0.001 

1 
2.19 (1.06-4.55) 

 
0.035 

OR, odds ratio; CI, confidence interval;  

AD – history of atopic dermatitis with or without history of allergic rhinoconjunctivitis and/or asthma; 
АRC and/or А – history of allergic rhinoconjunctivitis and/or asthma  

 

On task 2: Prevalence, characteristics, and risk factors for work-related 

respiratory symptoms among dental staff: A self-report questionnaire survey  

1. Prevalence of work-related respiratory symptoms among 

dental staff and associations with demographic and occupational 

characteristics. 

1.1. Dentists 

A total of 969 dentists (20.7%) reported work-related respiratory 

symptoms. The female dentists were more likely to have respiratory symptoms 

related to the occupation. The mean age and work experience were higher in 

symptomatic dentists (Table 13). No association was identified between self-reported 

respiratory symptoms and use of protective gloves, independently of the type of 

gloves. Respiratory symptoms were more likely in dentists using >10 pairs of latex 

gloves per day than asymptomatic dentists (16.4% vs 6.9%, р<0.001). 
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Table 13 Association between dentists` demographic and occupational characteristics and 

work-related respiratory symptoms  

Characteristics Total 

(n=4675) 

Work-related respiratory symptoms 

Yes (n=969) No (n=3706) P-value 

Mean age (±SD) (years) 44.9 (±12.7) 48.6 (±12.2) 44.0 (±12.7) <0.001 

Women (%) 2939 (62.9) 752 (77.6) 2187 (59.0) <0.001 

Smoking (%) 1552 (33.2) 297 (30.7) 1255 (33.9) 0.061 

Work experience (±SD) 

(years) 
19.9 (±12.9) 23.5 (±12.6) 18.9 (±12.8) <0.001 

Exposure* (n=3980) 

<6 h 

6-8 h 

>8 h 

2067 (44.2) 

1516 (32.4) 

1092 (23.4) 

488 (50.4) 

272 (28.1) 

209 (21.6) 

1579 (42.6) 

1244 (33.6) 

883 (23.8) 

<0.001 

Gloves use (%) 4126 (87.7) 842 (86.9) 3284 (88.6) 0.123 

Type of gloves (%) 

 Latex 

Nitrile 

Latex and nitrile 

 

926 (23.3) 

2620 (65.8) 

434 (10.9) 

 

177 (22.0) 

528 (65.5) 

101 (12.5) 

 

749 (23.6) 

2092 (65.9) 

333 (10.5) 

 

0.201 

Pairs of latex gloves/day (n=926)** 

1-5 

6-10 

>10 

305 (32.9) 

540 (58.3) 

81 (8.7) 

51 (28.8) 

97 (54.8) 

29 (16.4) 

254 (33.9) 

443 (59.1) 

52 (6.9) 
<0.001 

Mask use (%) 4228 (90.4) 892 (92.1) 3336 (90.0) 0.057 

*Exposure to chemicals from dental environment (hours/day) 

** The variable includes only dentists using latex gloves  

 

1.2. Dental technicians 

A total of 141 dental technicians (26.2%) reported work-related respiratory 

symptoms. The female dental technicians were more likely to have respiratory 

symptoms related to the occupation (Table 14). A higher percentage of dental 

technicians with a prolonged working day (>8 h/day) was identified in symptomatic 

dental technicians. The proportion of dental technicians using masks was 

significantly higher in the symptomatic group (63.8% vs 50.5%, р=0.008).  
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Table 14 Association between dental technicians` demographic and occupational 

characteristics and work-related respiratory symptoms  

Characteristics Total (n=539) 
Work-related respiratory symptoms 

Yes (n=141) No (n=398) P-value 

Mean age (±SD) (years) 43.3 (±11.0) 46.9 (±11.5) 47.5 (±10.8) 0.549 

Women (%) 235 (43.6) 80 (56.7) 155 (38.9) <0.001 

Smoking (%) 185 (34.3) 46 (32.6) 139 (34.9) 0.680 

Work experience (±SD) (years) 24.8 (±11.5) 24.0 (±12.0) 25.0 (±11.3) 0.376 

Exposure* (%) 

<6 h 

6-8 h 

>8 h 

44 (8.2) 

312 (57.9) 

183 (34.0) 

9 (6.4) 

68 (48.2) 

74 (45.4) 

35 (8.8) 

244 (61.3) 

119 (29.9) 

0.004 

Gloves use 164 (30.4) 50 (35.5) 114 (28.6) 0.137 

Type of gloves 

Latex  

Other 

 

105 (64.0) 

59 (36.0) 

 

35 (70.0) 

15 (30.0) 

 

70 (61.4) 

44 (38.6) 

 

0.377 

Mask use (%) 291 (54.0) 90 (63.8) 201 (50.5) 0.008 

*Exposure to chemicals from dental environment (hours/day) 

 

1.3. Dental nurses 

A total of 74 inquired dental nurses (23,7%) reported work-related 

respiratory symptoms. The mean age and work experience were significantly higher 

in symptomatic dental nurses, as well as the proportion of those with >8 hours 

working day compared to asymptomatic dental nurses (29.7% vs 13.4%, р=0.001) 

(Table 15).  

Table 15 Association between dental nurses` demographic and occupational characteristics 

and work-related respiratory symptoms  

Characteristics 
Total 

(n=312) 

Work-related respiratory symptoms 

Yes (n=74) No (n=238) p-value 

Mean age (±SD) (years) 52.0 (±9.5) 55.1 (±8.4) 51.1 (±9.7) 0.001 

Smoking (%) 99 (31.7) 24 (32.4) 75 (31.5) 0.887 

Work experience (±SD) 

(years) 
29.1 (±11.9) 32.6 (±10.8) 28.0 (±12.1) 0.004 

Exposure* (%) 

<6 h 

6-8 h 

>8 h 

54 (17.3) 

204 (65.4) 

54 (17.3) 

5 (6.8) 

47 (63.5) 

22 (29.7) 

49 (20.6) 

157 (66.0) 

32 (13.4) 

0.001 

Gloves use (%) 245 (78.5) 69 (93.2) 176 (73.9) <0.001 

Type of gloves (%) 

Latex 

Nitrile 

 

195 (84.4) 

36 (15.6) 

 

56 (81.2) 

13 (18.8) 

 

139 (85.8) 

23 (14.2) 

0.373 

Mask use (%) 189 (60.6) 35 (47.3) 88 (37.0) 0.113 

*Exposure to chemicals from dental environment (hours/day) 
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1.4. Students of dental medicine 

A total of 58 dental students (12,4%) reported respiratory symptoms related 

to the pre-clinical or clinical work during the student education. A higher proportion 

of women was identified among symptomatic students, as well as of those wearing 

>6 pairs latex gloves a day (20.0% vs 5.1%, p=0.002) (Table 16). Respiratory 

symptoms were associated with longer exposure to chemicals from the clinical or 

laboratory environment, as the proportion of symptomatic students exposed >6 hours 

a day was higher than asymptomatic group (19.0% vs 6.6%, p=0.016).  

 

 

 
Table 16 Association between dental students` demographic and occupational characteristics 

and work-related respiratory symptoms  

Characteristics Total (n=467) 

Work-related respiratory symptoms 

Yes (n=99) No (n=368) p-value 

Women (%) 337 (72.2) 48 (82.8) 289 (70.7) 0.045 

Wear of education 

II y 

III y 

IV y 

V y 

VI y 

62 (13.3) 

106 (22.7) 

151 (32.3) 

108 (23.1) 

40 (8.6) 

12 (20.7) 

14 (24.1) 

18 (31.0) 

9 (15.5) 

5 (8.6) 

50 (12.2) 

92 (22.5) 

133 (32.5) 

99 (24.2) 

35 (8.6) 

0.362 

Exposure* (%)  

1-3 h 

4-6 h 

>6 h 

224 (48.0) 

205 (43.9) 

38 (8.1) 

25 (43.1) 

22 (37.9) 

11 (19.0) 

199 (48.7) 

183 (44.7) 

27 (6.6) 

0.016 

Gloves use (%) 420 (89.9) 50 (86.2) 370 (90.5) 0.348 

Type of gloves (n=388) 

Latex 

Nitrile 

Latex and nitrile 

246 (63.4) 

82 (15.5) 

60 (21.1) 

30 (62.5) 

10 (20.8) 

8 (16.7) 

216 (63.5) 

72 (21.2) 

52 (15.3) 

0.970 

Pairs of latex gloves/day (n=317)** 

1-3 

4-6 

>6 

187 (59.0) 

108 (34.1) 

22 (6.9) 

20 (50.0) 

12 (30.0) 

8 (20.0) 

167 (60.3) 

96 (34.7) 

14 (5.1) 
0.002 

Mask use (%) 403 (86.3) 50 (86.2) 353 (86.3) 1.000 

*Exposure to chemicals from dental environment (hours/day) 
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2. Evolution of work-related respiratory symptoms and 

consequences on occupational activity 

2.1. Dentists 

133 (13.7%) of the dentists with work-related respiratory symptoms 

reported onset during student education and 569 (58.7%) had the onset up to the 

tenth year after graduation. In men, the onset peaked 2-5 years after graduation, 

while in women 6-10 years after graduation (р<0.001). Half of the dentists reported 

that these symptoms did not affect their work, although a fifth of the symptomatic 

dentists reported progression of symptoms. A minority of the participants (3.0%) 

considered change of occupation due to work-related respiratory symptoms.  

2.2. Dental technicians  

In almost half of the symptomatic dental technicians (49.0%), respiratory 

reactions occurred up to the tenth year after graduation, although the majority of men 

(41.0%) reported the onset of respiratory symptoms after >20 years of work 

experience, while in women an even distribution was observed (p<0.001). In 63.8% 

of the dental technicians the symptoms remained the same, while 25.5% reported 

aggravation. Only 10.6% of the dental technicians reported that the symptoms tended 

to decline and all of them were women. Almost half of the symptomatic dental 

technicians (46.8%) considered a consultation with a specialist, as this intention was 

typical for men (83.6%), while half of the women (50.0%) reported that the 

symptoms did not affect their occupational activity (p<0.001). 11.3% of the dental 

technicians considered retiring owing to respiratory symptoms, as all of them were 

women.  

2.3. Dental nurses 

In more than half of the dental nurses (51.4%) the onset of the respiratory 

symptoms was up to the tenth year after graduation with a peak 6-10 years after 

graduation (33.8%). In many of the dental nurses (43.2%) the symptoms remained 

the same, while in 37.8% the symptoms aggravated. More than half of the dental 

nurses (51.3%) considered medical consultation with a specialist because of the 

work-related respiratory symptoms, while the others declared that these symptoms 

did not affect their occupational activity. 

2.4. Students of dental medicine 

The onset of work-related respiratory symptoms was predominantly noted 

in the second year of education (n=34, 58.6%), as all of them were women (70.8%), 

while men developed symptoms in the third and in the fourth year of education 

(80.0%). 65.5% of the students reported no change of symptoms from the onset up 

to the current moment, and 17.2% reported aggravation, as all of them were women. 

Most of the students reported that these symptoms did not affect their occupational 

activity, while 2 of the students (3.4%) considered a change of their occupation due 

to work-related respiratory symptoms.   
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3. Risk factors for work-related respiratory symptoms  

3.1. Dentist 

According to logistic regression analyses, asthma history, work experience 

>20 years and female gender were risk indicators for work-related respiratory 

symptoms among dentists (respectively OR 2.50, 95% (CI): 1.71–3.64; p<0.002; OR 

2.17, 95% (CI): 1.74–2.70; p<0.001 and OR 2.14, 95% (CI): 1.81–2.56; p<0.001) 

(Table 17). Duration of working day ≥6 hours was associated with fewer dentists 

reporting work-related respiratory symptoms (OR 0.84, 95% CI: 0.70-0.99; 

p=0.045). 

 

Table 17 Association between work-related respiratory symptoms and potential risk factors 

in dentists  

Risk factor 
Total 

N (%) 

Respiratory 

symptoms N 

(%) 

OR (95%CI) 

Crude 
p-value 

OR (95%) 

Adjusted 
p-value 

Sex 

Men 

Women 

1736 (37.1) 

2939 (62.9) 

217 (22.4) 

752 (77.6) 

1 

2.41 (2.04-2.84) 

 

<0.001 

1 

2.14 (1.81-2.56) 

 

<0.001 

Work experience (years) 

<5 

6-10 
11-20 

>20 

922 (19.7) 

559 (12.0) 
928 (19.9) 

2266 (48.5) 

128 (13.2) 

73 (7.5) 
176 (18.2) 

592 (61.1) 

1 

0.932 (0.684-1.269) 
1.452 (1.132-1.861) 

2.194 (1.780-2.703) 

 

0.654 
0.003 

<0.001 

1 

1.13 (0.82-1.55) 
1.62 (1.25-2.10) 

2.17 (1.74-2.70) 

 

0.451 
<0.001 

<0.001 

Exposure* 

<6 

6-8 
>8 

2067 (44.2) 

1516 (32.4) 
1092 (23.4) 

488 (50.4) 

272 (28.1) 
209 (21.6) 

1 

0.71 (0.60-0.84) 
0.77 (0.64-0.92) 

 

<0.001 

0.004 

 

0.84 (0.70-0.99) 
1.10 (0.90-1.34) 

 

0.045 

0.342 

Allergic rhinoconjunctivitis 

No 

Yes 

3294 (70.5) 

1381 (29.5) 

616 (63.6) 

353 (36.4) 

1 

1.63 (1.40-1.89) 

 

<0.001 

1 

1.38 (1.17-1.62) 

 

<0.001 

Asthma 

No 

Yes 

4540 (97.1) 

135 (2.9) 

920 (94.9) 

49 (5.1) 

1 

3.10 (2.19-4.39) 

 

<0.001 

1 

2.50 (1.71-3.64) 

 

<0.001 

Atopic dermatitis  

No 
Yes  

4015 (85.9) 
660 (14.1) 

749 (77.3) 
220 (22.7) 

1 
2.18 (1.82-2.61) 

 

<0.001 

1 

1.94 (1.59-2.36) 
 

<0.001 

OR, odds ratio; CI, confidence interval;  

*Daily exposure to chemicals from dental environment (hours)   

 

3.2. Dental technicians  

According to the logistic regression analysis, daily exposure of >8 h and the 

lack of a ventilation system were the most significant risk factors for work-related 

respiratory symptoms among dental technicians, respectively OR 5.83, 95% (CI): 
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1.96–17.34; p=0.002 and OR 4.26, 95% (CI): 2.39–7.58; p<0.001) (Table 18). The 

history of asthma (OR = 3.74, 95% CI: 1.39–10.07) was more strongly associated 

with work-related respiratory symptoms than the other atopic conditions such as 

allergic rhinoconjunctivitis (OR = 2.10, 95% CI: 1.29–3.41) and dermatitis (OR = 

2.32, 95% CI: 1.23–4.38).  

 

 

 
Table 18 Association between work-related respiratory symptoms and potential risk factors 

in dental technicians  

Risk factor 
Total 

N (%) 

Respira-

tory 

symptoms 

N (%) 

OR (95%CI) 

Crude 
p-value 

OR (95%) 

Adjusted 
p-value 

Sex 

Men 

Women 

304 (56.4) 

235 (43.6) 

61 (43.3) 

80 (56.7) 

1 

2.06 (1.39-3.04) 

 

<0.001 

1 

1.72 (1.06-2.76) 

 

0.027 

Work experience (years) 

<5 

6-10 
11-20 

>20 

52 (9.6) 

54 (10.0) 
112 (20.8) 

321 (59.6) 

25 (17.7) 

11 (7.8) 
24 (17.0) 

81 (57.4) 

2.74 (1.51-5.00) 

0.76 (0.37-1.54) 
0.81 (0.48-1.36) 

1 

<0.001 

0.443 
0.419 

 

1.83 (1.14-3.44) 

0.56 (0.25-1.27) 
0.72 (0.38-1.36) 

1 

0.001 

0.165 
0.309 

 

Daily exposure* (hours) 

<6 

6-8 
>8 

46 (8.5) 

302 (56.0) 
191 (35.4) 

11 (7.8) 

60 (42.6) 
70 (49.6) 

1 

1.08 (0.50-2.37) 
2.09 (0.95-4.62) 

 

0.840 
0.068 

1 

1.54 (0.55-4.33) 
5.83 (1.96-17.34) 

 

0.412 
0.002 

Qualification 

Fixed  

Removable 

339 (62.9) 

200 (37.1) 

69 (48.9) 

72 (51.1) 

1 

2.20 (1.49-3.26) 

 

<0.001 

1 

1.42 (0.89-2.27) 

 

0.141 

Ventilation system 

Yes 

No 

450 (83.5) 

89 (16.5) 

94 (66.7) 

47 (33.3) 

 

4.24 (2.64-6.81)1 

 

<0.001 

1 

4.26 (2.39-7.58) 

 

<0.001 

Allergic rhinoconjunctivitis  

No 
Yes 

381 (70.7) 
158 (29.3) 

77 (54.6) 
64 (45.4) 

1 
2.69 (1.79-4.03) 

 
<0.001 

1 
2.10 (1.29-3.41) 

 

0.003 

Asthma  

No 

Yes 

502 (93.1) 

37 (6.9) 

121 (85.8) 

20 (14.2) 

1 

3.70 (1.88-7.30) 

 

<0.001 

1 

3.74 (1.39-10.07) 

 

0.009 

Atopic dermatitis 

No 

Yes 

478 (88.7) 

61 (11.3) 

117 (83.0) 

24 (17.0) 

1 

2.00 (1.15-3.48) 

 

0.014 

1 

2.32 (1.23-4.38) 

 

0.009 

OR, odds ratio; CI, confidence interval;  

* Daily exposure to chemicals from dental laboratory environment (hours)   
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3.3. Dental nurses 

According to the logistic regression analysis daily exposure to airborne 

chemicals from dental environment of >8 hours was the most strongly associated 

factor with work-related respiratory symptoms. (OR 4.96, 95% (CI): 1.60–15.38; 

p=0.006). History of asthma was additional significant predictor (OR 2.29, 95% 

(CI): 1.04–5.06; p=0.041) (Table 19). 

 

Table 19 Association between work-related respiratory symptoms and potential risk factors 

in dental nurses   

Risk 

factor 

Total 

N (%) 

Respira-

tory 

symptoms 

N (%) 

OR (95%CI) 

Crude 
p-value 

OR (95%) 

Adjusted 
p-value 

Daily exposure* (hours) 

<6 

6-8 

>8 

54 (17.3) 

204 (65.4) 

54 (17.3) 

5 (6.8) 

47 (63.5) 

22 (29.7) 

1 

2.93 (1.10-7.78) 

6.74 (2.31-19.61) 

 

0.031 

<0.001 

 

1.92 (0.69-5.31) 

4.96 (1.60-15.38) 

 

0.211 

0.006 

Allergic rhinoconjunctivitis 

No 

Yes 

202 (64.7) 

110 (35.3) 

34 (45.9) 

40 (54.1) 

1 

2.82 (1.65-4.82) 

 

<0.001 

1 

1.67 (0.912-3.07) 

 

0.097 

Asthma 

No 

Yes 

274 (87.8) 

38 (12.2) 

59 (79.7) 

15 (20.3) 

1 

2.34 (1.17-4.84) 

 

0.017 

1 

2.29 (1.04-5.06) 

 

0.041 

Atopic dermatitis  

No  
Yes  

284 (91.0) 
28 (9.0) 

63 (85.1) 
11 (14.9) 

1 
2.27 (1.01-5.09) 

 

0.047 

 
1.97 (0.83-4.68) 

 
0.127 

OR, odds ratio; CI, confidence interval;  

* Daily exposure to chemicals from dental laboratory environment (hours)  

3.4. Students of dental medicine 

According to logistic regression analysis the most significant risk factor for 

work-related respiratory symptoms is the history of atopic disease (Table 20). 

Allergic rhinoconjunctivitis (OR 6.34, 95% (CI): 3.14–12.78; p<0.001) was more 

strongly associated with work-related respiratory symptoms than history of atopic 

dermatitis (OR 2.81, 95% (CI): 1.26–6.26; p=0.012). Other significant factor was 

the exposure to irritants and allergens from the laboratory or clinical dental 

environment of >6 hours a day (OR 3.60, 95% (CI): 1.21–10.70; p=0.021). 
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Table 20 Association between work-related respiratory symptoms and potential risk factors 

in students of dental medicine 

Risk 

factor 

Total  

N (%) 

Respi-

ratory 

symptoms  

N (%) 

OR (95%CI) 

Crude 
p-value 

OR (95%) 

Adjusted 
p-value 

Sex 

Men 
   Women 

130 (27.8) 
337 (72.2) 

10 (17.2) 
48 (82.8) 

1 
1.99 (0.98-4.07) 

 
0.058 

1 
1.49 (0.67-3.33) 

 
0.332 

Latex gloves use 

No 

Yes 

91 (22.3) 

317 (77.7) 

10 (20.0) 

40 (80.0) 

1 

1.17 (0.56-2.44) 

 

0.676 

1 

1.57 (0.69-3.60) 

 

0.283 

Exposure* 

1-3 

4-6 
>6 

224 (48.0) 

205 (43.9) 
38 (8.1) 

25 (43.1) 

22 (37.9) 
11 (19.0) 

1 

0.96 (0.52-1.76) 
3.24 (1.44-7.33) 

 

0.887 
0.005 

 

0.73 (0.35-1.50) 
3.60 (1.21-10.70) 

 

0.387 
0.021 

Allergic rhinoconjunctivitis 

No 

Yes 

356 (76.2) 

111 (23.8) 

25 (43.1) 

33 (56.9) 

1 

5.60 (3.15-9.96) 

 

<0.001 

1 

6.34 (3.14-12.78) 

 

<0.001 

Asthma  

No 

Yes 

440 (94.2) 

27 (5.8) 

50 (86.2) 

8 (13.8) 

1 

3.28 (1.37-7.89) 

 

0.008 

1 

1.28 (0.40-4.13) 

 

0.676 

Atopic dermatitis  

No 

Yes 

410 (87.8) 
57 (12.2) 

40 (69.0) 
18 (31.0) 

1 
4.27 (2.24-8.15) 

 
<0.001 

1 
2.81 (1.26-6.26) 

 
0.012 

OR, odds ratio; CI, confidence interval;  

*Daily exposure to chemicals from dental environment (hours)  

 

 

On task 3: Identification of contact allergens from the dental environment  

After summarizing the ingredients in the dental materials and disinfectants, 

we derived the contact allergens that are available as standardized products 

(Chemotechnique Diagnostics ®) for contact hypersensitivity testing (Table 21). 
 

 

Table 21 Contact allergens in dental materials and disinfectants  

Composites for clinical and laboratory use Concentration/vaseline%(w/w) 

Methacrylate monomers: 
1. Bis-GMA – Bisphenol A diglycidyl ether 

methacrylate; [2,2-bis-(4-(2-hydroxy-3-
methacryloxypropoxy)phenyl)propane];  

2. Bis-EMA – Bisphenol A polyethylene glycol 
diether dimethacrylate; [2,2-bis-(4-(2-
methacryloxyethoxy)phenyl)propane]; 

 

2.0 pet 
 

2.0 pet 
 

2.0 pet 
2.0 pet 
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3. UDMA – Urethane dimethacrylate; 
4. TEGDMA – Triethyleneglycol dimethacrylate;  
5. EGDMA – Ethyleneglycol dimethacrylate 

2.0 pet 

Initiators: 
1. CQ – Camphoroquinone; 
2. BP – Benzoyl peroxide 

 
1.0 pet 
1.0 pet 

Activators: 
1. DMAEMA – N,N-dimethylaminoethyl 

methacrylate 
2. DMPT – N,N-Dimethyl-4-toluidine  

 

0.2 pet 
5.0 pet 

Inhibitors: 
1. MEHQ – Methylhydroquinone 

 

1.0 pet 

UV-absorbers: 
1. HMBP – 2-hydroxy-4-methoxy benzophenone; 
2. Tinuvin P – 2-(2-hydroxy-5 methylphenyl) 

benzotriazole  

 

10.0 pet 
1.0 pet 

Bonding systems Concentration/vaseline%(w/w) 

Methacrylate monomers: 
1. 2 HEMA – 2- Hydroxyethyl methacrylate  
2. Bis-GMA – Bisphenol A diglycidyl ether 

methacrylate; [2,2-bis-(4-(2-hydroxy-3-
methacryloxypropoxy)phenyl)propane];  

3. UDMA – Urethane dimethacrylate; 

 

2.0 pet 
2.0 pet 

 
2.0 pet 

Plastics Concentration/vaseline%(w/w) 

Methacrylate monomers: 

1. MMA – Methyl methacrylate; 
2. EGDMA – Ethyleneglycol dimethacrylate; 
3. UDMA – Urethane dimethacrylate 

 

2.0 pet 
2.0 pet 
2.0 pet 

Polymerization initiators: 

1. BP – Benzoylperoxide 
Cu – Copper sulfate (possible component in the 
initiator system) 

 

1.0 pet 
2.0 pet 

Photoinitiator of light-curing resins: 

1. CQ – Camphoroquinone 

 

1.0 pet 

Self-curing resins accelerator: 

1. DMPT – N,N-dimethyl-p-toluidine 

 

5.0 pet 

Stabilizer: 

1. HQ – Hydroquinone 

 

1.0 pet 

Plasticizer: 

1. Dibutyl-phthalate 

 

5.0 pet 
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Metals in dental alloys Concentration/vaseline%(w/w) 

Base metals: 

1. Ni – Nickel sulfate 
2. Co – Cobalt chloride 
3. Cr – Potassium dichromate 
4. Mo – Molybdenum  
5. Al – Aluminum chloride hexahydrate 
6. Mn – Manganese (II) chloride 
7. Zn – Zinc chloride 
8. Cu – Copper sulfate 

 

5.0 pet 
1.0 pet 
0.5 pet 
5.0 pet 
2.0 pet 
2.0 pet 
2.0 pet 
2.0 pet 

2199BPrecious metals: 

1. 126BAu – Goldiumthiosulphate 
2. 127BAg – Silver nitrate 
3. 128BPd – Palldium chloride 

 

2.0 pet 
1.0 aq 
2.0 pet 

2203BAmalgam 2204BConcentration/vaseline%(w/w) 

1. 129BHg – Mercury  
2. 130BAg – Silver nitrate 
3. 131BSn – Tin 
4. 132BCu – Copper sulfate 
5. 133BZn – Zinc chloride 

0.5 pet 
1.0 aq 
50.0 pet 
2.0 pet 
2.0 pet 

2210BRoot canal filling materials 2211BConcentration/vaseline%(w/w) 

1. 134BEugenol 
2. 135BFormaldehyde 
3. 136BBalsam Peru 
4. 137BEpoxy resins 

2.0 pet 
2.0 aq 
25.0 pet 
1.0 pet 

2213BConstituents in disinfectants 2214BConcentration/vaseline%(w/w) 

1. 141BGlutaraldehyde 
2. 142BBenzalchonium chloride 
3. 143BFormaldehyde 

0.2 aq 
0.1 aq 
2.0 aq 
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2216BOn task 4: Determining the role of sensitization to occupational allergens 

among dental staff for the occurrence of work-related skin symptoms  

 

1. 2217BClinical examination 

2218BAt the time of the study, 144 (43.8%) of the participants had no skin 

reactions. In the remaining 185 (57.2%) participants we registered dry skin to be 

predominant (n=112, 60.5%) followed by cracking and bleeding (n=83, 44.9%) and 

erythema (n=75, 40,5%). The distribution of patients according to the combination 

of skin reactions fulfilling the morphological criteria for eczema (see Material and 

methods) is presented in Table 22.  

35BTable 22 Combination of skin reactions on the hands registered during the clinical 

examination of the hands of dental staff members  

2219BCombinations of skin reactions 

* 

2220BTotal 

2221B(n=185) 

2222BMen 

2223B(n=30) 

2224BWomen 

2225B(n=155) 

2226BErythema, scaling and fissures 2227B43 

(23.2) 
2228B7 (23.3) 2229B36 (23.2) 

2230BErythema and papules / vesicles 2231B14 (7.6) 2232B2 (6.7) 2233B12 (7.7) 

2234BErythema, scaling, fissures and 

papules / vesicles 

2235B22 

(11.9) 
2236B3 (10.0) 2237B19 (12.3) 

2238BTotal 
2239B79 

(42.7) 

2240B12 

(40.0) 
2241B67 (43.2) 

2242B*fulfilling the morphological criteria for eczema defined in Chapter Material and 

methods 

2243BIn dentists and students, the skin symptoms were most often localized on 

the fingers and dorsal surface, in dental technicians – on the palms and fingers, and 

in dental nurses – on the palms (Fig. 13).  
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2244B  
36BFig. 13 Localization of skin symptoms on the hands according to profession 

2. 2245BEpicutaneous test 

2246BThe total number of epicutaneous tests for the analyzed group was 13160. 

We read 369 (2.8%) positive results, and the final evaluation of the test result was 

made after the last reading, on the 7th day from the application of allergens. At the 

first reading, at 48 hours, we registered 247 suspicious reactions, the most common 

of which were to Methylhydroquinone (n = 141, 57.1%) and Cobalt (II) chloride 

hexahydrate (n = 56, 22.7%). After follow-up, 36 (14.6%) of them became positive 

on the 3rd / 4th day or on the 7th day. 43 of the negative samples registered at the 

48th hour became positive in the subsequent readings on the 3rd / 4th or 7th day. 

The main ones were acrylic monomers (n = 17, 39.5%), gold (n = 8, 18.6%) and 

nickel (n = 6, 14.0%). 

2247B155 (47.1%) of the patients had at least one positive result in the 

epicutaneous testing for the 40 allergens studied, and the frequency was higher in 

women (n = 121, 48.0%) compared to men (n = 34, 44 , 2%) (p = 0.193). The highest 

frequency of positive results was registered among dental technicians (51.4%) and 

the lowest among students (37.0%).  

2248BWe registered the highest proportion of positive reactions to metals (n = 

132, 40.1%), with sensitization to nickel being the most common (n = 75; 22.8%), 

followed by sensitization to gold (n = 56; 17.0%), cobalt (n = 36; 10.9%), copper (n 

= 31; 9.4%) and palladium (n = 23; 7.0%) (Table 23). Sensitization to acrylates was 

found in 23 (7.0%) of the tested. 22 (95.6%) of them reacted with a positive result 

to 2-HEMA, 14 (60.9%) to EGDMA, 9 (39.1%) to MMA, 7 (30.4%) to TEGDMA, 

5 (21.7%) to 1,4-Butanediol dimethacrylate, 5 (21.7%) to Tetrahydrofurfuryl 

methacrylate. Only three of the sensitized reacted to a single acrylic monomer 

(13.0%) while the rest (n = 20, 87.0%) registered simultaneous sensitization to two 

62,1%

32,2%

52,9%

69,0%

60,7%

39,3%

62,3%

27,9%27,3%

9,1%

45,5%

22,7%

60,0%

53,3%

13,3%

53,3%

0,0%

10,0%

20,0%

30,0%

40,0%

50,0%

60,0%

70,0%

80,0%

Fingers Web fingers Palms Dorsum
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or more acrylic monomers. The most commonly the positive reaction to 2-HEMA 

was concomitant by sensitization to EGDMA (63.6%), followed by MMA (31.8%) 

and 1,4-Butanediol dimethacrylate (22.7%). 

2249BThe distribution by gender showed a significantly higher proportion of 

women with metal sensitization compared to men (43.3% and 29.9%, respectively, 

p = 0.046). Sensitization to nickel, gold, palladium, and chromium was more 

common in women, and cobalt and copper in men. We did not find significant 

differences between the sexes in terms of sensitization to acrylic monomers (men n 

= 6.7.8% and women n = 17, 6.7%, p = 0.799). Skin sensitization to mercury, 

glutaraldehyde, Thiuram mix, Mercapto mix, eugenol, Peru Balsam and 

chlorhexidine was found only in women, and to tin and benzoyl peroxide – only in 

men. 

 

 

 

 

 
37BTable 23 Incidence of positive patch test results to different allergens 

2250BALLERGENS 2251BTOTAL  2252B+ 2253B++ 2254B+++ 

2255B1.    Methyl methacrylate 2256B9 (2.7) 2257B7 (2.1) 2258B2 (0.6) 2259B- 
2260B2.    Triethyleneglycol dimethacrylate 2261B7 (2.1) 2262B4 (1.2) 2263B3 (0.9) 2264B- 
2265B3.    Urethane dimethacrylate 2266B1 (0.3) 2267B- 2268B1 (0.3) 2269B- 
2270B4.    Ethyleneglycol dimethacrylate 2271B14 (4.3) 2272B8 (2.4) 2273B5 (1.5) 2274B1 (0.3) 
2275B2,2-bis(4-(2-Hydroxy-3-
methacryloxypropoxy) 
2276Bphenyl)propane(BIS-GMA) 

2277B1 (0.3) 2278B- 2279B1 (0.3) 2280B- 

2281B6.    N,N-Dimethyl-4-toluidine 2282B- 2283B- 2284B- 2285B- 
2286B7.    2-Hydroxy-4-methoxybenzophenone 2287B- 2288B- 2289B- 2290B- 
2291B8.    1,4-Butanediol dimethacrylate 2292B5 (1.5) 2293B5 (1.5) 2294B- 2295B- 
2296B9.    Bisphenol A dimethacrylate (BIS-MA) 2297B3 (0.9) 2298B3 (0.9) 2299B- 2300B- 
2301B10.  Potassium dichromate 2302B11 (3.3) 2303B8 (2.4) 2304B3 (0.9) 2305B- 
2306B11.  Mercury 2307B8 (2.4) 2308B7 (2.1) 2309B- 2310B1 (0.3) 
2311B12.  Cobalt(II) chloride hexahydrate 2312B36 (10.9) 2313B19 (5.8) 2314B14 (4.3) 2315B1 (0.3) 
2316B13.  2-Hydroxyethylmethacrylate 2317B22 (6.7) 2318B7 (2.1) 2319B14 (4.3) 2320B1 (0.3) 
2321B14.  Goldsodiumthiosulfate 2322B56 (17.0) 2323B23 (7.0) 2324B19 (5.8) 2325B14 (4.3) 
2326B15.  Nickelsulfate hexahydrate 2327B75 (22.8) 2328B14 (4.3) 2329B29 (8.8) 2330B32 (9.7) 
2331B16.  Eugenol 2332B1 (0.3) 2333B1 (0.3) 2334B- 2335B- 
2336B17.  Colophonium 2337B1 (0.3) 2338B- 2339B1 (0.3) 2340B- 
2341B18.  N-Ethyl-4-toluenesulfonamide 2342B1 (0.3) 2343B1 (0.3) 2344B- 2345B- 
2346B19.  Formaldehyde 2347B8 (2.4) 2348B3 (0.9) 2349B2 (0.6) 2350B3 (0.9) 
2351B20.  4-Tolyldiethanolamine 2352B1 (0.3) 2353B1 (0.3) 2354B- 2355B- 
2356B21.  Copper sulfate 2357B31 (9.4) 2358B13 (3.9) 2359B18 (5.5) 2360B- 
2361B22.  Methylhydroquinone 2362B17 (5.2) 2363B13 (4.0) 2364B4 (1.2) 2365B- 
2366B23.  Palladium chloride 2367B23 (7.0) 2368B4 (1.2) 2369B14 (4.3) 2370B5 (1.5) 
2371B24.  Aluminumchloride hexahydrate 2372B- 2373B- 2374B- 2375B- 
2376B25.  Camphoroquinone 2377B6 (1.8) 2378B4 (1.2) 2379B2 (0.6) 2380B- 

http://www.dormer.ca/PDF_PatientInfo/M-013.pdf
http://www.dormer.ca/PDF_PatientInfo/T-018.pdf
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=U-004&Series=DS-1000&SeriesName=Dental%20Screening
http://www.dormer.ca/PDF_PatientInfo/E-007.pdf
http://www.dormer.ca/PDF_PatientInfo/H-013.pdf
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=D-016&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=H-014C&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=B-017&Series=DS-1000&SeriesName=Dental%20Screening
http://www.dormer.ca/PDF_PatientInfo/P-014A.pdf
http://www.dormer.ca/PDF_PatientInfo/M-005.pdf
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=C-017A&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=H-010&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=G-005B&Series=DS-1000&SeriesName=Dental%20Screening
http://www.dormer.ca/PDF_PatientInfo/N-002A.pdf
http://www.dormer.ca/PDF_PatientInfo/E-016.pdf
http://www.dormer.ca/PDF_PatientInfo/C-020.pdf
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=E-015&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=F-002A&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=T-011&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=C-022&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=M-025&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=P-001&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=A-022&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=C-026&Series=DS-1000&SeriesName=Dental%20Screening
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38BTable 24 Distribution of the positive patch test results by groups 

2381B26.  N,N-Dimethylaminoethyl methacrylate 2382B2 (0.6) 2383B- 2384B2 (0.6) 2385B- 
2386B27.  1,6-Hexandiol diacrylate 2387B1 (0.3) 2388B1 (0.3) 2389B- 2390B- 
2391B28.  DROMETRIAZOLE 2392B1 (0.3) 2393B1 (0.3) 2394B- 2395B- 
2396B29. Tetrahydrofurfuryl methacrylate  2397B5 (1.5) 2398B2 (0.6) 2399B3 (0.9) 2400B- 
2401B30.  Tin  2402B2 (0.6) 2403B2 (0.6) 2404B- 2405B- 
2406B31.  Glutaral 2407B4 (1.2) 2408B2 (0.6) 2409B2 (0.6) 2410B- 
2411B32.  Benzalkonium chloride 2412B1 (0.3) 2413B- 2414B1 (0.3) 2415B- 
2416B33.  Benzoylperoxide  2417B1 (0.3) 2418B1 (0.3) 2419B- 2420B- 
2421B34.  Dibuthyl phthalate 2422B- 2423B- 2424B- 2425B- 
2426B35. Thiuram mix 2427B3 (0.9) 2428B3 (0.9) 2429B- 2430B- 
2431B36. Carba mix  2432B5 (1.5) 2433B3 (0.9) 2434B2 (0.6) 2435B- 
2436B37. Mercapto mix 2437B2 (0.6) 2438B- 2439B2 (0.6) 2440B- 
2441B38. Molybdenum 2442B- 2443B- 2444B- 2445B- 
2446B39. Peru balsam 2447B2 (0.6) 2448B- 2449B2 (0.6) 2450B- 
2451B40.  Chlorhexidine digluconate 2452B3 (0.9) 2453B1 (0.3) 2454B2 (0.6) 2455B- 

2456BALLERGENS 
2457BDentists 

2458B(n=154) 

2459BDental 

technicians 

2460B(n=109) 

2461BDental 

nurses 

2462B(n=39) 

2463BStudent

s 

2464B(n=27) 

2465B1.    Methyl methacrylate 2466B- 2467B9 (8.3) 2468B- 2469B- 
2470B2.    Triethyleneglycol dimethacrylate 2471B5 (3.2) 2472B1 (0.9) 2473B1 (2.6) 2474B- 
2475B3.    Urethane dimethacrylate 2476B1 (0.6) 2477B- 2478B- 2479B- 
2480B4.    Ethyleneglycol dimethacrylate 2481B5 (3.2) 2482B9 (8.3) 2483B- 2484B- 
2485B2,2-bis(4-(2-Hydroxy-3-
methacryloxypropoxy) 
phenyl)propane(BIS-GMA) 

2486B1 (0.6) 2487B- 2488B- 2489B- 

2490B6.    N,N-Dimethyl-4-toluidine 2491B- 2492B- 2493B- 2494B- 
2495B7.    2-Hydroxy-4-
methoxybenzophenone 

2496B- 
2497B- 2498B- 2499B- 

2500B8.    1,4-Butanediol dimethacrylate 2501B- 2502B5 (4.6) 2503B- 2504B- 
2505B9.    Bisphenol A dimethacrylate  
(BIS-MA) 

2506B2 (1.3) 
2507B1 (0.9) 2508B- 2509B- 

2510B10.  Potassium dichromate 2511B3 (1.9) 2512B7 (6.4) 2513B- 2514B1 (3.7) 
2515B11.  Mercury 2516B8 (5.2) 2517B- 2518B- 2519B- 
2520B12.  Cobalt(II) chloride hexahydrate 2521B16 (11.0) 2522B16 (14.7) 2523B1 (2.6) 2524B3 (11.1) 
2525B13.  2-Hydroxyethylmethacrylate 2526B12 (7.8) 2527B8 (7.3) 2528B2 (5.1) 2529B- 
2530B14.  Goldsodiumthiosulfate 2531B31 (20.1) 2532B15 (13.7) 2533B3 (7.7) 2534B7 (25.9) 
2535B15.  Nickelsulfate hexahydrate 2536B34 (22.1) 2537B20 (19.2) 2538B13 (33.3) 2539B8 (29.6) 
2540B16.  Eugenol 2541B1 (0.6) 2542B- 2543B- 2544B- 
2545B17.  Colophonium 2546B- 2547B1 (0.9) 2548B- 2549B- 
2550B18.  N-Ethyl-4-toluenesulfonamide 2551B1 (0.6) 2552B- 2553B- 2554B- 
2555B19.  Formaldehyde 2556B5 (3.2) 2557B- 2558B2 (5.1) 2559B1 (3.7)- 
2560B20.  4-Tolyldiethanolamine 2561B1 (0.6) 2562B- 2563B- 2564B- 
2565B21.  Copper sulfate 2566B13 (8.4) 2567B12 (11.0) 2568B4 (10.3) 2569B2 (7.4) 

http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=D-045&Series=DS-1000&SeriesName=Dental%20Screening
http://www.dormer.ca/PDF_PatientInfo/H-004.pdf
http://www.dormer.ca/PDF_PatientInfo/M-013.pdf
http://www.dormer.ca/PDF_PatientInfo/T-018.pdf
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=U-004&Series=DS-1000&SeriesName=Dental%20Screening
http://www.dormer.ca/PDF_PatientInfo/E-007.pdf
http://www.dormer.ca/PDF_PatientInfo/H-013.pdf
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=D-016&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=H-014C&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=H-014C&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=B-017&Series=DS-1000&SeriesName=Dental%20Screening
http://www.dormer.ca/PDF_PatientInfo/P-014A.pdf
http://www.dormer.ca/PDF_PatientInfo/M-005.pdf
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=C-017A&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=H-010&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=G-005B&Series=DS-1000&SeriesName=Dental%20Screening
http://www.dormer.ca/PDF_PatientInfo/N-002A.pdf
http://www.dormer.ca/PDF_PatientInfo/E-016.pdf
http://www.dormer.ca/PDF_PatientInfo/C-020.pdf
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=E-015&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=F-002A&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=T-011&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=C-022&Series=DS-1000&SeriesName=Dental%20Screening
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2665BA similar degree of sensitization to metals was found in the studied 

working groups of dentists, dental technicians, dental nurses and students, 

respectively 37.7%, 36.7%, 38.5% and 37.0%. The highest proportion of 

sensitization to nickel was found in dental nurses (33.3%), to gold – in students 

(25.9%), to cobalt and chromium – in dental technicians (14.7% and 6.4%, 

respectively) (Table 24). Skin sensitization to mercury was found only in dentists 

(5.2%).  

2666BThe highest incidence of allergic reactions to acrylates was found in dental 

technicians (n = 11, 10.1%), followed by dental nurses (n = 3, 7.7%) and dentists (n 

= 9, 5.8%) (p = 0.447). We did not detect sensitization to methacrylates in dental 

students. 2-HEMA and TEGDMA have emerged as allergens of the clinical staff. 

MMA and EGDMA were found to be typical allergens for the group of dental 

technicians.  

2667BThe prevalence of sensitization to work environment allergens of clinical 

relevance is presented in Table 25. The results show that the highest frequency of 

positive epicutaneous tests of clinical relevance was recorded in dental technicians 

(31.2%), followed by almost equal prevalence in dental nurses (23.1%) and dentists 

(21.4%). In 7.4% of the students the positive results of the epicutaneous test were 

found to have clinical relevance. 

 

39BTable 25 Incidence of positive patch test results with clinical relevance by patient group  

2668BProfession 2669Bn (%) 

2670BDentists 2671B33 (21.4) 

2672BDental technicians 2673B34 (31.2) 

2570B22.  Methylhydroquinone 2571B11 (7.1) 2572B3 (2.8) 2573B2 (5.1) 2574B1 (3.7) 
2575B23.  Palladium chloride 2576B9 (5.8) 2577B7 (6.4) 2578B4 (10.3) 2579B3 (11.1) 
2580B24.  Aluminumchloride hexahydrate 2581B- 2582B- 2583B- 2584B- 
2585B25.  Camphoroquinone 2586B4 (2.6) 2587B2 (1.8) 2588B- 2589B- 
2590B26.  N,N-Dimethylaminoethyl 
methacrylate 

2591B2 (1.3) 
2592B- 2593B- 2594B- 

2595B27.  1,6-Hexandiol diacrylate 2596B1 (0.6) 2597B- 2598B- 2599B- 
2600B28.  DROMETRIAZOLE 2601B1 (0.6) 2602B- 2603B- 2604B- 
2605B29.  Tetrahydrofurfuryl methacrylate 2606B2 (1.3) 2607B3 (2.8) 2608B- 2609B- 
2610B30.  Tin  2611B- 2612B4 (3.7) 2613B- 2614B- 
2615B31.  Glutaral 2616B1 (0.6) 2617B- 2618B3 (7.7) 2619B- 
2620B32.  Benzalkonium chloride 2621B- 2622B- 2623B1 (2.6) 2624B- 
2625B33.  Benzoylperoxide  2626B- 2627B1 (0.9) 2628B- 2629B- 
2630B34.  Dibuthyl phthalate 2631B- 2632B- 2633B- 2634B- 
2635B35. Thiuram mix 2636B3 (1.9) 2637B- 2638B- 2639B- 
2640B36. Carba mix  2641B4 (2.6) 2642B- 2643B- 2644B1 (3.7) 
2645B37. Mercapto mix 2646B1 (0.6) 2647B- 2648B1 (2.6) 2649B- 
2650B38. Molybdenum 2651B- 2652B- 2653B- 2654B- 
2655B39. Peru balsam 2656B2 (1.3) 2657B- 2658B- 2659B- 
2660B40.  Chlorhexidine digluconate 2661B1 (0.9) 2662B- 2663B2 (5.1) 2664B- 

http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=M-025&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=P-001&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=A-022&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=C-026&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=D-045&Series=DS-1000&SeriesName=Dental%20Screening
http://www.chemotechnique.se/asp/allergen.asp?Mode=details&Code=D-045&Series=DS-1000&SeriesName=Dental%20Screening
http://www.dormer.ca/PDF_PatientInfo/H-004.pdf
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2674BDental nurses  2675B8 (23.1) 

2676BStudents of dental medicine 2677B2 (7.4) 

 

 

 

3. 2678BRelationship of positive reactions to haptens from the dental 

environment with anamnestic and clinical indicators 

 

2679BIn the group of patients with contact dermatitis we found a significantly 

higher proportion of those with at least one positive result to hapten from the 

occupational environment, and a positive result to methacrylates as well (Table 26). 

In the participants with history data for atopic disease, we found a significantly 

higher proportion of those with at least one positive result to hapten from the 

occupational environment. In those allergic to metals, we found a relationship with 

gender and history data for respiratory atopic disease. 

 

 
40BTable 26 Relationship between positive epicutaneous test results and anamnestic and clinical 

indicators (n=329) 

146BFactor 

147BAt least 1 positive 

result 

148BPositive result to 

metals 

149BPositive result to 

methacrylates 

150Bn (%) 151Bp-value 152Bn (%) 153Bp-value 154Bn (%) 155Bp-value 

156BSex 
157BMen 

158BWomen 

159B31 (40.3) 

160B124 (49.2) 
161B0.193 

162B20 (26.0) 

163B112 (44.4) 
164B0.005 

165B5 (6.5) 

166B18 (7.1) 
167B0.844 

168BProfession 

169BDentists 
170BDental technicians 

171BDental nurses 

172BStudents 

173B71 (46.1) 

174B56 (51.4) 
175B17 (43.6) 

176B11 (40.7) 

177B0.684 

178B64 (41.6) 

179B42 (38.5) 
180B15 (38.5) 

181B11 (40.7) 

182B0.961 

183B9 (5.8) 
184B11 

(10.1) 

185B3 (7.7) 
186B- 

187B0.263 

188BMorpholog

ical criteria 

for contact 

dermatitis * 

189BYes 
190BNo 

191B46 (71.9) 
192B53 (43.8) 

193B0.001 
194B31 (48.4) 
195B49 (40.5) 

196B0.350 

197B14 

(21.9) 

198B5 (4.1) 

199B<0.001 

200BAtopic 

dermatitis*

* 

201BYes 

202BNo 

203B25 (67.6) 

204B130 (44.5) 
205B0.009 

206B9 (42.9) 

207B123 (39.9) 
208B0.821 

209B5 (13.5) 

210B18 (6.2) 
211B0.159 

212BAllergic 

rhinitis** 

213BYes 

214BNo 

215B48 (65.8)  

216B107 (42.0) 
217B<0.001 

218B42 (57.5) 

219B90 (35.3) 
220B0.001 

221B5 (6.8) 

222B18 (7.1) 
223B0.951 

224BAsthma** 
225BYes 

226BNo 

227B15 (71.4) 

228B140 (45.5) 
229B0.024 

230B23 (62.2) 

231B109 (37.3) 
232B0.004 

233B3 (14.3) 

234B20 (6.5) 
235B0.173 

236B*The analysis was made in 185 participants who had clinical manifestations at the time of testing; 
237B**History data for atopic dermatitis, allergic rhinitis and asthma 
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4. 238BLatex protein prick test 

2680BWe performed a latex sensitization test in 126 participants. Characteristics 

of the participants are presented in Table 27. In 5 (4.0%) of the participants we found 

sensitization to latex protein, of which 1 man and 4 women, with a mean age of 46.2 

± 9.9 years. A positive test was not identified in students and dental technicians. At 

the time of the study, 3 (60%) had skin symptoms, and only one of them had the 

morphological criteria for contact dermatitis. We also registered a positive result for 

2-HEMA and TEGDMA with him. Anamnestic data for atopic disease were present 

in three (60%), with one reporting atopic dermatitis, the other rhinitis, and the third 

atopic dermatitis and asthma. Only one patient had a history of food allergy, 

reporting itching and discomfort with tomato and kiwi consumption.  

2681BFour participants with latex protein sensitization reported immediate 

redness and itching of the hands when using latex gloves and three reported a rash. 

The fifth participant reported symptoms of only dry skin and the onset of itching, 

sometimes caused by latex gloves, without any other symptoms. None of the 

participants reported cutaneous manifestations at distance, only one – irritation and 

itching in the throat and hoarse voice while at the workplace. 
41BTable 27 Distribution of subjects tested for latex sensitization with prick testing 

(n=126) 

239BFactor 240BNumber (%) 

241BProfession 

242BDentists 

 

243B62 (40,3) 

244BDental nurses 245B27 (69,2) 

246BDental technicians  247B1 (0,9) 

248BDental medicine students 249B27 (100) 

250BAge 251B42,06±14,18 

252BSex 

253BMen 

254BWomen 

 

255B21 (16,7) 

256B105 (83,3) 

257BSkin symptoms at the time of the study 

258BYes 

259BNo  

260B47 (62,7) 

261B79 (62,7) 

262BSkin symptoms with morphology for contact dermatitis (n=47) 

2682BYes 

263BNo 

264B21 (44,7) 

265B26 (55,3) 

266BDuration of daily contact with latex gloves  

267B1-3 hours 

268B4-6 hours 

269B>6 hours 

270B52 (41,3) 

271B49 (38,9) 

272B25 (19,8) 

2683BNumber of latex gloves per day 

2684B1-3 pairs 

2685B4-6 pairs 

2686B>6 pairs 

 

273B43 (34,1) 

274B53 (42,1) 

275B30 (23,8) 
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2687BOn task 5: Creation of a register for the dental staff with work-related skin 

or respiratory symptoms. 

1. 276BCreation of a database structure 

2688BWe have designed the electronic register to allow the entry of all data 

related to occupational skin and respiratory reactions. We created 8 tables, each of 

which contains different information. 

2689BIn the tables we set a total of 178 fields (indicators). We used drop-down 

menus for almost all indicators to facilitate the entry and unification of information 

for all patients, as well as to support statistical data processing. The information 

separated from the tables was combined by a one-to-one relationship. 

2. 277BForm creation with the aid of a wizard  

2690BThe registration form was created with the help of a wizard. Contains 7 

pages, divided thematically: personal information, allergy-oriented history, work 

habits, occupational symptoms, results of skin allergy tests (Fig. 14 and Fig. 15). It is 

filled in when registering a new patient. Entering patient information takes about 15 

minutes. To quickly find information about a specific patient, a record search button 

has been added. 

 

2691B  
42BFig. 14 Registration form. Work-related symptoms 
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2692B  

43BFig. 15 Registration form. Results of epicutaneous testing at 48 hours 

 
2693BWe also provided the option to print the record with the results of skin allergy 

tests (Fig. 16). 
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2694B  
 

44BFig. 16 Form with the results of skin allergy tests 
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2695BV. SUMMARY

 

2696BThis work presents the first large-scale study among dental staff in the 

country on occupational skin and respiratory symptoms, in which the survey was 

followed by a clinical examination and skin allergy tests. 

2697BIn 2018, a cross-sectional survey was conducted among the dental staff 

(dentists, dental technicians, dental nurses and dental students). The study included 

5993 representatives of dental staff, of which 4675 were dentists. The high level of 

responsiveness of the dentists (48.1%) gives the study national status among this 

group. The large-scale survey among dentists was made possible with the support of 

the BDA and all 28 regional colleges. There was also a high level of responsiveness 

(51.8%) among dental students. 

2698BThe survey included date about: 

2699B1. Demographic characteristics (sex, age). 

2700B2. Adverse effects from irritants in the professional environment. 

2701B3. Evolution of work-relatedl skin and respiratory reactions. 

2702B4. Work habits (years of experience, specialty, working hours, use of 

gloves, glove material, duration of contact with them, frequency of hand washing). 

2703B5. History data for hereditary allergic diseases, as well as for contact, 

drug and food allergy.  

2704BA significant part of the surveyed dental staff reported skin symptoms 

related to the work environment. The highest proportion was registered in the group 

of dental nurses (33.3%), followed by dentists (31.6%), dental technicians (29.3%) 

and dental students (21.2%). Respiratory symptoms have been reported less 

frequently, but also with alarming frequency. The highest proportion was registered 

in the group of dental technicians (26.2%), followed by dental nurses (23.7%), 

dentists (20.7%) and students (12.4%). 

2705BThe main causative agents from the working environment, which the 

respondents pointed out, were disinfectants, acrylic resins and gloves. 

2706BRegression analysis showed an association between adverse skin 

symptoms and potential risk factors, and in all cases the atopic background was 

identified as a significant predictor. Skin symptoms are more likely to occur with 

frequent hand washing and prolonged wearing of gloves during the day. Cumulative 

exposure increases the risk of skin symptoms as well as contact allergy.  

2707BThe study shows that the combination of various interacting factors such 

as frequent hand washing, contact allergy, prolonged wearing of gloves, genetic 

predisposition such as atopic dermatitis increase the risk of skin reactions, mainly 

localized on the hands of dental staff. 

2708BRegression analysis in all target groups showed that individuals with atopic 

disease were more susceptible to developing respiratory symptoms as a result of 

contact with volatile compounds specific to laboratory and clinical dental practice, 
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with a significantly stronger association in present history of asthma compared with 

a history of allergic rhinoconjunctivitis or atopic dermatitis. Cumulative exposure 

increases the risk of respiratory symptoms, although in dental technicians respiratory 

symptoms are more likely to occur in the first years of their work experience. In 

addition, the lack of air ventilation systems in the dental laboratories determines a 

significant risk of respiratory symptoms.  

 

2709BQuestionnaire survey – advantages and disadvantages 

2710BThe cross-sectional survey has its advantages and disadvantages. A 

significant advantage of the study is the huge scale. The survey was conducted in all 

28 regional colleges of the BDA. Half of the students in the two largest dental 

medicine faculties in the country participated in the study. A significant number of 

dental technicians from the country also took part. This study can be equated to the 

first national study on the prevalence and determining factors for the occurrence of 

work-related skin and respiratory symptoms in dental staff. The study provides 

information on the most common causative factors in the different groups. This type 

of study also has its limitations. The prevalence of these symptoms is based on the 

self-assessment of the respondents and is not expected to be as accurate as in cases 

where it is supported by a clinical diagnosis. The survey cannot distinguish true 

allergic reactions from irritant reactions, as chemical compounds in the dental office 

can trigger both specific and nonspecific immune responses. Even in the case of 

established relationships between variables, the study does not allow claims about 

causal relationships. The causative factors for skin and respiratory symptoms were 

graded based on the assessment of the respondents, without an objective study to 

show the relationship between symptoms and exposure.  

2711BA test for contact hypersensitivity to allergens from the work environment 

is required for the complete diagnostic process in the presence of skin symptoms that 

are associated with the workplace. Allergy testing should exhaust all possible causes 

at the workplace. The standard allergy series for dental staff includes only 10 

allergens, but they do not exhaust the wide variety of possible contact allergens in 

clinical and laboratory dental practice. We analyzed the material safety data sheets 

of a total of 89 materials and disinfectants used in daily activities while we 

summarized and listed their main allergenic components.  

2712BWe performed epicutaneous testing with dental staff reporting work-

related symptoms. The study was undertaken to determine the prevalence, nature 

and severity of contact dermatitis among dental staff. We performed the 

allergological examination with 40 standardized allergens from the working 

environment. Morphological criteria for contact dermatitis were present in half of 

the subjects who at the time of testing had objective clinical manifestations. In 47.1% 

of the subjects produced a positive epicutaneous test for occupational allergens, but 

in a quarter of those the test was of clinical significance. In addition, we found 
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sensitization to latex protein in 4.0% of participants, and in one of them it was 

accompanied by sensitization to acrylic monomers. The positive epicutaneous 

results to accelerators in rubber gloves came as a surprise to the participants. Lack 

of awareness of all etiological factors of the professional environment, causing skin 

reactions on the hands, self-diagnosis, as well as incomplete diagnosis by specialists, 

are obstacles rot the proper diagnosis and effective treatment of ACD.  

2713BNew technologies alongside new materials are rapidly entering dental 

practice while their composition is constantly changing, which exposes dental staff 

to a variety of new allergens. This provoked us to create an electronic register of 

dental staff with skin and respiratory symptoms, through which the problem can be 

monitored. Data visualization allows easy tracking of trends in occupational 

sensitization of dental staff over a time period.   
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2714BVI. CONCLUSION

 
 

 

 

2715BThis dissertation presents results on the prevalence of occupational skin and 

respiratory symptoms among dental staff, as well as the risk factors contributing to 

their occurrence. Contact sensitization to haptens from the professional environment 

was studied and the prevalence of allergic mechanisms in the skin symptoms of the 

dental staff was presented. 

2716BThe results obtained show an alarming frequency of work-related adverse 

effects, with symptoms progressing in nearly a quarter of the cases. Allergic 

mechanism to haptens from dental environment was identified in participants  

affected by hand contact dermatitis. A small number of dental staff are considering 

changing professions due to the reported adverse effects.  

2717BThe results of the study are important for the consideration and preparation 

for effective prophylaxis programs to prevent occupational skin and respiratory 

diseases among dental staff. 
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2718BVII. IMPLICATIONS

 

1. 278BOne third of the dental staff suffers from work-related skin 

symptoms, which can occur as soon as the period of student training. 

2. 279BThe most significant risk factors for the occurrence of work-related 

skin symptoms for dental staff working in clinical conditions are: frequent 

hand washing, female gender, longer work experience, prolonged contact 

with protective gloves (more than 4 hours per day) and history data for atopic 

dermatitis and contact allergy. 

3. 280BThe most significant risk factors for the occurrence of work-related 

skin symptoms in dental technicians are: frequent hand washing, work with 

removable dentures and history data for atopic dermatitis and contact allergy.   

4. 281BA quarter of the dental staff suffers from occupational respiratory 

symptoms, which can occur as soon as the period of student training.   

5. 282BThe most significant risk factors for the occurrence of work-related 

respiratory symptoms for dental staff working in clinical conditions are: 

work experience of more than 10 years, history data for atopic disease, 

exposure to substances from the working environment for more than 6 hours 

a day and female gender.  

6. 283BThe most significant risk factors for the occurrence of work-related 

respiratory symptoms in dental technicians is the lack of ventilation systems, 

anamnestic data for atopic disease, exposure to harmful substances from the 

working environment for more than 8 hours a day, and the risk of their 

occurrence is the largest in the first 5 years of work experience. 

7. 284BAggravation of work-related skin and respiratory adverse reactions is 

most commonly reported by dental nurses and dental technicians.  

8. 285BThe standard series for dental staff is insufficient for complex 

allergological diagnosis in cases suspicious of occupational allergy  

9. 2719BContact dermatitis is registered in 42.7% of the symptomatic dental 

medical staff, where half of those show contact sensitization to haptens from 

the working environment with clinical significance  
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2720BVIII. SELF-ASSESSMENT OF THE CONTRIBUTIONS IN CONNECTION 

WITH THE THESIS 

 
 

 

2721BContributions of theoretical nature: 

1. 2722BAn assessment of the prevalence of occupational skin and 

respiratory symptoms among dental staff was made. 

2. 2723BThe risk factors for the occurrence of work-related skin and 

respiratory symptoms among dental staff were established. 

3. 2724BAn evaluation of the role of allergic mechanisms in the 

occurrence of work-related skin reactions in dental staff was 

made.  

 

2725BContributions of applied nature: 

1. 2726BContact allergens from dental materials, protective equipment and 

disinfectants were identified. 

2. 2727BAn electronic register for the dental staff with work-related skin 

and respiratory symptoms was created. 
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