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ABSTRACT 

The aim of the present study was to assess the compliance with protective gloves in young dental practitioners 

in Iasi, Romania, in correlation with their knowledge on infection control. Material and methods: Cross-

sectional, questionnaire-based study included 70 subjects aged 22-28 years, attending years IV, V and VI of the 

Faculty of Dental Medicine within the ―Grigore T. Popa‖ University of Medicine and Pharmacy in Iasi. Results: 

83.33% of the respondents reported they wear protective gloves for all patients, regardless of the procedure and 

65% of them change gloves after each patient. 55% of the subjects stated they wash their hands both before 

applying and after removing the gloves. 20% of the students said they had received full vaccination against 

hepatitis B and 42% of them rated the risk of hepatitis B transmission in the dental office as moderate. 

Conclusion: Additional training programs targeting young dental practitioners are required for a better 

implementation of the Universal/Standard Precautions. 
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INTRODUCTION 

Most microorganisms that colonize the 

human oral cavity and respiratory tract, such 

as hepatitis B virus (HBV), hepatitis C virus 

(HCV), human immunodeficiency virus 

(HIV), herpes simplex virus type 1, 

influenza viruses and many other viruses and 

bacteria can be transmitted in the dental 

office. Dental team members, including 

dental students, are at increased risk of 

contracting these viruses [1]. 

The hepatitis B virus poses a special risk 

to dental practitioners. They can become 

infected with HBV from a patient as a result 

of accidental exposure either through 

percutaneous injuries with syringe needles 

or other sharp instruments, or through 

aerosols contaminated with blood, saliva or 

gingival secretions. It is estimated that, in 

case of an accidental injury with a needle 

contaminated with HBV, the probability of 

infection is 6-30%. [2]. Hepatitis B virus 

infections are at least 3 times more common 

among dentists than in the general 

population, and in the case of dental 

surgeons are estimated to be at least 6 times 

more common [3]. For this reason, 

vaccination is recommended for the dental 

staff performing tasks that involve contact 

with blood, blood-contaminated body fluids 

or sharp instruments [4]. 

The hepatitis C virus is less contagious 

than HBV, given that in the event of an 
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accidental injury with a contaminated 

needle, the infection develops in only 1.8-

6.0% of cases. Because there is not yet a 

vaccine against HCV, the incidence of 

occupational hepatitis C among healthcare 

professionals is increasing [2].  

In case of a single accidental 

percutaneous injury caused by a HIV-

contaminated needle, prospective studies 

worldwide indicate the average risk of 

developing the infection is only 0.3% (range 

0.2%-0.5%). After an exposure of mucous 

membranes in the eye, nose, or mouth, the 

risk is approximately 0.1% [5]. 

In the clinical context, microorganisms 

can be transmitted through direct contact 

with blood, oral fluids, or other secretions, 

indirect contact with contaminated 

instruments, surgical equipment, or 

environmental surfaces, or contact with 

aerosols of oral and respiratory fluids of 

infected patients [6]. By implementing 

infection control guidelines in addition to 

vaccinations and proper post-exposure 

management, exposure to infections in 

dental settings can be prevented. 

Infection control recommendations for 

dentistry were first published by the Centers 

for Disease Control and Prevention (CDC) 

in 1986 [4] last updated in 2003 [7]. These 

guidelines recommend careful handling of 

sharp instruments, use of rubber dams to 

minimize blood spattering, hand washing, 

and use of protective barriers (e.g., gloves, 

masks, protective eyewear, and gowns).  

Surgical gloves were introduced in the 

early years of the 20th in order to protect the 

hands of medical staff from the strong 

antiseptic chemicals used during surgery. 

Nowadays, gloves’ wearing has become 

essential for an effective cross-infection 

control [8]. Since the 1980´s, wearing gloves 

has become mandatory in order to protect 

both patient and surgeon from the risk of 

cross-infection during oral procedures [9, 

10, 11]. However, not all practitioners 

adhere to these rules, and in the case of 

dental students, compliance with the wearing 

of protective equipment is even lower, 

because of the lack of experience and 

sometimes the lack of necessary knowledge 

regarding the risk of transmitting diseases in 

the dental office [12, 13, 14, 15]. 

In this context, the present study aimed to 

assess the compliance of young dental 

practitioners with protective gloves, in 

relation to their knowledge of the risk of 

transmission of major blood-borne 

pathogens in the dental office. 

 

MATERIAL AND METHODS 

Cross-sectional, questionnaire-based 

study included 70 subjects aged 22-28 years, 

attending years IV, V and VI of the Faculty 

of Dental Medicine within the ―Grigore T 

Popa‖ University of Medicine and Pharmacy 

in Iasi, Romania. 

Inclusion criteria: all subjects who gave 

their informed consent to participate in the 

study. The questionnaires were anonymous, 

to ensure impossible identification of the 

subjects after processing the answers. 

Exclusion criteria: subjects who did not 

give their consent to participate, 

questionnaires with incomplete answers. 

The questionnaire was self-administered 

and contained 11 closed-ended, single or 

multiple-choice questions. The questions 

contained were based on data from the 

literature on guidelines for the use of 

personal protective equipment and the 

application of the concept of Standard 

Precautions, in order to control the infection 

in the dental office. The subjects' knowledge 

regarding the transmission of the main 

blood-borne pathogens in the dental office 

was also targeted. 

A pilot study on 20 subjects was 

conducted for questionnaire validation, 

followed by the reformulation of some of the 
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questions where appropriate. The first two 

questions referred to general data - year of 

study and gender of subjects. The following 

questions related to the frequency of use of 

protective gloves, hand hygiene related to 

the wearing of protective gloves, and the use 

of other items of protective equipment. The 

last questions in the questionnaire referred to 

the protection against B hepatitis through 

vaccination, and the knowledge about the 

risk of transmission of the main blood-borne 

diseases in the dental office. 

The data were statistically analyzed using 

SPSS (Statistical Pakage for Social 

Sciences) 21.0. Chi-square test was used to 

compare the results by gender and year of 

study, and Spearman coefficient was used 

for correlation analysis. Finally, Pearson 

correlation was used for the analysis of the 

relationship between the level of knowledge 

about the transmission risk and compliance 

with protective equipment. The value of the 

p cutoff point of statistical significance was 

set at 0.05, for a 95% confidence interval. 

 

RESULTS AND DISCUSSIONS 

70 subjects with a mean age of 24.8 (± 

2.5) years were included in the initial study 

group. The response rate to the 

questionnaires was 85.71%, because 10 

questionnaires did not have the complete 

answers, leading to a final number of 60 

questionnaires for the analysis of the results. 

The distribution by gender was 36 (51.42%) 

females and 24 (48.58%) males. The 

distribution by year of study was 18 subjects 

(30%) from year IV, 18 subjects (30%) from 

year V, and 24 subjects (40%) from year VI. 

The frequency of answers to the first 

three questions concerning compliance with 

wearing protective gloves and the wear of 

other protective items is presented in Table 

1. 83.33% of the respondents reported they 

wear protective gloves for all patients, 

regardless of the procedure, 11.66% 

answered that they wear gloves only for 

patients with infectious diseases, and 5.01% 

- only in certain clinical procedures. 

Comparative analysis of the answers by 

gender and year of study showed statistically 

significant differences (p<0.05) and a direct 

moderate correlation (r = 0.406 and r = 

0.386, respectively), with a higher rate of 

wearing gloves in female subjects and in 

students attending the final years of study. 

88.66% of the investigated young 

practitioners reported that they change 

gloves at the end of the working day, 80% 

change them when damaged, and 65% 

change them after each patient. A percentage 

of 65% of the total group stated that they 

change their gloves both after each patient 

and when they are damaged, as well as at the 

end of the working day. Reduced, non-

significant differences (p>0.05) were found 

by gender. Significant differences were 

found by the year of study (p<0.05), and a 

direct strong correlation (r = 0.513), with 

final year students changing their gloves 

more often than fourth year students. 

Regarding the use of other elements of 

personal protective equipment, the subjects 

included in the study responded in 100% 

that they use the medical gown, 80% wear 

protective mask, 46.66% wear goggles, and 

8.33% wear capelin. 80% stated that they 

use the gown + mask, 46.66% - gown + 

mask + goggles, and 8.33% - all the 

elements of protective equipment. Reduced, 

non-significant differences (p>0.05) were 

found by gender. Chi-square analysis 

indicates significant differences by the study 

year (p<0.05), and the Spearman correlation 

coefficient indicates a moderate direct 

association between the number of years of 

study and the wearing of protective 

equipment (r = 0.312). 

The frequency of answers to questions 4-

5, concerning hand hygiene in relation to 

wearing protective gloves is presented in 
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Table 2. 68.33% of the subjects in the study 

group stated that they wash their hands after 

removing the gloves, and 61.66% - before 

applying them. 55% of the subjects stated 

that they wash their hands both before 

applying and after removing the gloves, and 

35% of the subjects answered that they do 

not consider it necessary to sanitize the 

hands in connection with the application of 

protective gloves. Statistical analysis 

indicates significant differences by year of 

study (p<0.05), and the Spearman 

correlation coefficient indicates a strong 

direct proportional association between the 

number of years of practice and the 

frequency of hand hygiene in relation to 

protective gloves (r = 0.586). No significant 

differences were found by gender (p>0.05). 

Table 1. Frequency of answers to questions 1-3. Comparative analysis by gender and year of 

study 

Question  Total 

(%) 

% by gender % by year of study 

Male Female IV V VI 

1. Do you wear protective gloves 

when doing clinical activity? 

a). yes, in all patients 

b). only in those with 

infectious diseases 

c). only in certain clinical 

procedures 

d). no, I never do 

 

 

83.33 

 

11.66 

 

5.01 

0.00 

 

 

70.83 

 

20.83 

 

8.33 

0.00 

 

 

91.66 

 

5.55 

 

2.77 

0.00 

 

 

72.22 

 

16.66 

 

11.11 

0.00 

 

 

83.33 

 

11.11 

 

5.55 

0.00 

 

 

91.67 

 

8.33 

 

0.00 

0.00 

Sig (p) 

Correl (r) 

 0.003* 

0.406 

0.005* 

0.386 

2. When do you change your 

protective gloves? 

a). after each patient 

b). when damaged 

c). at the end of the working 

day. 

a)+b)+c) 

 

 

65.00 

80.00 

 

86.66 

65.00 

 

 

62.50 

75.00 

 

83.33 

 

 

 

66.66 

83.33 

 

88.88 

 

 

 

27.77 

55.55 

 

66.66 

 

 

 

83.33 

88.88 

 

88.88 

 

 

 

83.33 

91.66 

 

91.66 

 

Sig (p) 

Correl (r) 

 0.736 

- 

0.004* 

0.513 

3. What other items of personal 

protective equipment do you wear 

during the clinical activity? 

a). medical gown 

b). protective mask 

c). goggles 

d). hair protection 

a)+b) 

a)+b)+c) 

a)+b)+c)+d) 

 

 

 

100 

80 

46.66 

8.33 

80 

46.66 

8.33 

 

 

 

100 

66.66 

37.50 

4.16 

 

 

 

100 

89 

52.78 

11.11 

 

 

 

100 

67 

11 

0 

 

 

 

100 

83.33 

55.55 

5.55 

 

 

 

100 

87.50 

66.66 

16.66 

Sig (p) 

Correl (r) 

 0.603 

- 

0.004* 

0.312 

*significance (p<0.05) 
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Removal of accessories before applying 

gloves was declared by 28.33% of subjects. 

Most of the subjects (36.67%) stated that 

they remove only some of the accessories, 

and 35% answered that they do not remove 

them before applying gloves. Significant 

differences were found by year of study 

(p<0.05), with a strong direct correlation 

between the number of years of practice and 

the likelihood of removing accessories 

before applying gloves (r = 0.694). No 

significant differences were found by gender 

(p>0.05). 

Table 2. Frequency of answers to questions 4-5. Comparative analysis by gender and year of 

study 

Question  Total 

(%) 

% by gender % by year of study 

Male Female IV V VI 

4. When do you wash your hands? 

a). before applying gloves 

b). after removing the gloves 

c). I consider it unnecessary 

because the gloves provide 

sufficient protection 

a)+b) 

 

61.66 

68.33 

 

 

35.00 

55.00 

 

58.33 

66.66 

 

 

58.33 

54.16 

 

63.88 

69.44 

 

 

19.44 

55.55 

 

33.33 

44.44 

 

 

50 

33.33 

 

55.55 

61.11 

 

 

38.88 

55.55 

 

87.50 

91.66 

 

 

20.83 

70.83 

Sig (p) 

Correl (r) 

 0.021* 

0.218 

0.003* 

0.586 

5. Do you remove your accessories 

(watch, jewelry) before applying 

gloves? 

a). yes, I do 

b). no, I don’t 

c). yes, but only some of 

them. 

 

 

 

28.33 

35.00 

 

36.67 

 

 

 

25.00 

37.50 

 

37.50 

 

 

 

30.55 

33.33 

 

36.11 

 

 

 

5.55 

77.77 

 

16.66 

 

 

 

22.22 

22.22 

 

55.55 

 

 

 

50.00 

12.50 

 

37.50 

Sig (p) 

Correl (r) 

 0.421 

- 

0.001* 

0.694 

*significance (p<0.05) 

 

The results of the knowledge assessment 

analysis regarding the risk of transmission of 

the main blood-borne pathogens in the 

dental office are presented in Table 3. When 

asked about vaccination against hepatitis B, 

only 20% of subjects stated that they had 

received full vaccination. Most of them 

(45%) said they had the vaccine, but not full, 

3.33% did not get the vaccine at all, and 

31.66% said they did not know exactly what 

their vaccine status was. Non-significant 

differences were found by gender or year of 

study (p>0.05). 

Most subjects (41.66%) considered the 

risk of hepatitis B transmission in the dental 

office to be moderate, 35% rated it as low, 

and 8.33% as high. Significant differences 

were found by year of study (p<0.05), with 

direct weak association (r = 0.126) between 

the number of years of practice and the 

assessed risk of hepatitis B transmission. 

Non-significant differences were found by 

gender (p>0.05). 
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The risk of hepatitis C transmission in the 

dental office was assessed as low by 38.33% 

of the subjects, and another 38.33% of them 

rated it as moderate. Significant differences 

were found by year of study (p<0.05), with 

moderate direct correlation between the 

number of years of study and the assessed 

risk of hepatitis C (r = 0.307). 

The risk of HIV transmission in the 

dental office was estimated to be low by 

36.66% of the subjects and 33.33% rated it 

as moderate. Reduced, non-significant 

differences (p>0.05) were found by gender 

and year of study. 

Table 3. Frequency of answers to questions 6-9. Comparative analysis by gender and year of 

study 

Question  Total 

(%) 

% by gender % by year of study 

Male Female IV V VI 

6. Are you vaccinated against 

hepatitis B? 

a). yes, full vaccine 

b). yes, but not full vaccine 

c). no, I am not 

d). I do not know. 

 

 

20.00 

45.00 

3.33 

31.66 

 

 

16.66 

45.83 

4.16 

33.33 

 

 

22.00 

44.00 

2.77 

30.55 

 

 

17.00 

44.00 

0.00 

38.88 

 

 

16.66 

50.00 

5.55 

27.77 

 

 

25.00 

41.66 

4.16 

29.16 

Sig (p) 

Correl (r) 

 0.638 

- 

0.285 

- 

7. What do you think is the risk of 

hepatitis B transmission in the dental 

office? 

a). low 

b). moderate 

c). high 

d). I do not know. 

 

 

 

35.00 

41.66 

8.33 

15.00 

 

 

 

37.50 

41.66 

8.33 

12.50 

 

 

 

33.33 

41.66 

8.33 

17.00 

 

 

 

44.44 

33.33 

5.55 

17.00 

 

 

 

33.33 

44.44 

5.55 

16.66 

 

 

 

29.16 

45.83 

12.50 

12.50 

Sig (p) 

Correl (r) 

 0.890 

- 

0.016* 

0.126 

8. What do you think is the risk of 

hepatitis C transmission in the dental 

office? 

a). low 

b). moderate 

c). high 

d). I do not know. 

 

 

 

38.33 

38.33 

7.00 

16.33 

 

 

 

35.00 

37.00 

6.33 

21.66 

 

 

 

41.66 

39.66 

7.66 

11.00 

 

 

 

50.00 

22.22 

5.55 

22.00 

 

 

 

38.88 

38.88 

5.55 

16.66 

 

 

 

29.16 

50.00 

8.33 

12.50 

Sig (p) 

Correl (r) 

 0.756 

- 

0.011* 

0.307 

9. What do you think is the risk of 

HIV transmission in the dental 

office? 

a). low 

b). moderate 

c). high 

 

 

 

36.66 

33.33 

13.00 

 

 

 

38.33 

35.00 

10.66 

 

 

 

35.00 

31.66 

15.33 

 

 

 

33.33 

27.77 

11.11 

 

 

 

38.88 

27.77 

16.66 

 

 

 

37.50 

41.66 

12.50 
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d). I do not know. 17.00 16.00 18.00 28.00 16.66 8.33 

Sig (p) 

Correl (r) 

 0.816 

- 

0.421 

- 

*significance (p<0.05) 

 

Significant correlations were found 

between compliance with personal 

protective equipment and the level of 

knowledge on the transmission of main 

blood-borne pathogens in the dental office 

(Table 4), with a direct strong association 

between wearing protective gloves and 

knowledge on hepatitis B and hepatitis C 

transmission risk. 

Table 4. The results of the correlation analysis between the wearing of protective equipment and 

the knowledge on blood-borne pathogens transmission  

Question  
Do you wear 

gloves? 

When do you 

change gloves? 

When do you 

wash your hands? 

Other elements of 

prot. equipment  

p r p r p r p r 

Hepatitis B 

vaccination  
0.036 0.315 0.211 - 0.027 0.418 0.048 0.263 

Knowledge 

on hepatitis 

B risk 

 

0.007 

 

0.515 

 

0.025 

 

0.436 

 

0.037 

 

0.316 

 

0.032 

 

0.326 

Knowledge 

on hepatitis 

C risk 

 

0.018 

 

0.473 

 

0.037 

 

0.315 

 

0.022 

 

0.426 

 

0.030 

 

0.421 

Knowledge 

on HIV risk 
0.043 0.125 0.076 - 0.060 - 0.047 0.153 

*significance (p<0.05) 

 

Infection control is a very important 

aspect in medical practice and must be kept 

in mind during the activity in the dental 

office. Adherence to the Concept of 

Standard Precautions and compliance with 

the norms and standards recommended by 

the competent bodies in the field is an 

essential premise for the development of 

dental activity in safe conditions for both the 

patient and the medical team. 

Overall, compliance with wearing 

protective gloves in the dental office can be 

appreciated as good: 83.33% of subjects said 

they wear protective gloves for all patients. 

The experience in the practical activity was 

proven by the fact that the percentage of 

those who wear gloves for all patients was 

higher in sixth year students (91.67%). 

Hepatitis B vaccination, an effective 

primary prevention measure, was reported 

by only 20% of subjects, with a large 

proportion of others stating that they did not 

get the full vaccine or that they did not know 

their vaccine status. The dental team comes 

into frequent contact with saliva and blood, 

fluids that can transmit pathogens. Many 

practitioners have experienced accidental 

exposure to blood or other contaminated 

fluids at least once during dental activity, 

and vaccination is the most effective method 

of protection. 

Personal protective equipment is an 

essential measure of infection control, an 
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integral part of the Concept of Standard 

Precautions. Out of the total number of 

subjects included in the study, less than half 

stated that they wear the complete 

equipment, and these were mainly the 

students from the final years, with more 

practical experience in the dental office. 

A similar study, conducted in 2015 in 

Bulgaria [16] on a group of final year 

students as well as practitioners, showed a 

protective glove wear rate of 91.5%. Hand 

hygiene before applying gloves and after 

removing gloves was reported by 74.5% and 

91.5% of subjects, respectively. 

A study conducted in Saudi Arabia in 

2015, which included students in years IV, 

V and VI [17], showed that 98.5% of them 

responded that they always wear gloves, 

91.6% wear protective gown, and 90.8% 

wear protective mask. 99.6% of subjects said 

they change their gloves after each patient. 

In Brazil, a study conducted in 2006 [18] 

on a group of final-year students indicated a 

hepatitis B vaccination rate of 90.8% (full 

vaccine). 99.5% of subjects reported 

wearing protective gloves for each patient, 

100% reported wearing a protective mask 

and 84.2% reported wearing goggles. 

The study conducted by Ramich in 2017 

in Germany [19] included dental students of 

the final year. The results indicated that 33% 

of the subjects rated the risk blood-borne 

diseases transmission in the dental office as 

high. 93.8% of them stated that they always 

wear gloves during the clinical activity, and 

98.2% stated that they change gloves after 

each patient. 87.3% reported wearing a 

mask, and 66.7% reported wearing goggles. 

A similar study in Yemen (2015) [20] 

including dental students in years IV and V 

showed that 50% of them were protected by 

vaccination against hepatitis B. 96.6% said 

they wear protective gloves and 96.5% said 

they change gloves after each patient, but 

only 47% reported washing their hands after 

removing gloves. 

Dental staff, including students, are at 

high risk of exposure to cross-infections 

with blood-borne pathogens (HBV, HCV, 

HIV) [21]. This risk is increased in the case 

of percutaneous injuries caused by the 

instruments used. Such infections can be 

prevented by applying specific precautions 

and by implementing recommendations for 

infection control, along with vaccination and 

appropriate post-exposure management [22]. 

 

CONCLUSIONS 

Most of the dental students included in 

the present study were compliant with the 

wearing of protective gloves and other items 

of personal protective equipment and were 

aware of the risk of transmission of major 

blood-borne pathogens in the dental office. 

For a better implementation of the Universal 

/ Standard Precautions, additional training 

programs targeting young dental 

practitioners are required. 
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