
SUMMARY
Objective: Little is known about the occupational practices of dentists 

in Turkey. This study is designed to evaluate the occupational practices of 
dentists in 2 provinces in Turkey.

Methods: The study was carried out among 150 dentists working in 
Zonguldak and Eskişehir in Turkey. A self-reported questionnaire was sent to 
each dentist. This information included infection control, radiation protec-
tion, mercury storage and disposal, previous training in occupational health 
at under/postgraduate levels.

Results: Out of 150 dentists who received the questionnaires, 106 
returned it giving a response rate of 70.6%. The age of respondents ranged 
from 24-78 years; 47 were females (44.3%) and 59 were males (55.7%). 
Rate of working hours and continuing education of male dentists was found 
to be significantly higher than that of female dentists (p<0.05); however, 
female dentists used gloves and masks significantly more often than male 
dentists (p<0.05). 87 dentists (82.1%) had been vaccinated against hepatitis. 
38.7% of dentists reported autoclaving alone and 3.8% reported autoclaving 
in combination with other methods. Unfortunately, dentists appeared not to 
take standard precautions when taking radiographs and more than half of 
the dentists did not check their radiographic equipment. In addition, storage 
of excess amalgam and mercury by dentists appeared not to be entirely con-
sistent with the guidelines.

Conclusion: Our study indicated that education on occupational prac-
tices is lacking in Turkey. Therefore, occupational health in dentistry educa-
tion must be mandatory.
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Introduction

Modern dentistry has been described as probably 
among the least hazardous of all occupations, although 
there remain many hazards in dental practice, including 
exposure to infectious diseases, radiation and mercury. 
Dentists have a ethical and professional responsibility 
towards the dental as well as the general health of 
patients in their care. This should extend beyond the 
radiation safety procedures normally adopted within 
the dental office for specific procedures to a more 

generalized consideration of the environmental impact 
of the potentially hazardous waste products from these 
procedures3,11,15. Infection control in dentistry has become 
a topic of great interest worldwide at the beginning 
of the last decade. Governmental programmes and 
agencies worldwide have issued sets of regulations and 
recommendations concerning infection in dentistry4,10.

The aim of this study was to investigate the 
prevalence and nature of infection control, radiation 
control and handling of mercury reported by dentists in 2 
provinces in Turkey.



Material and Methods

In 2003, 150 dentists working in 2 provinces in 
Turkey (Zonguldak and Eskişehir) were selected for this 
study. A 3-page, A4-sized self-report questionnaire was 
sent to each dentist. The dentists were requested to sign a 
written informed consent statement. The study was carried 
out according to the recommendations of the Helsinki 
declaration.

Information on a range of occupational hygiene 
practices commonly employed by dentists was sought. 
This included infection control, especially through the 
use of gloves, masks, face protectors, eye protection, 
sterilisation or high level disinfection of handpieces; HBV 
immunisation, management of HBV and HIV patients; 
radiation protection, mercury storage and disposal, 
and previous training in occupational health at under/
postgraduate levels. Multiple choice, closed and some 
open-ended questions were used. Information was also 
collected on age, sex, number of years since graduation, 
place of graduation, field of dental practice, and number 
of hours worked per week. 

Statistical analyses were conducted using a 
statistical package programme, GraphPad Prisma V.3, and 
quantitative data was evaluated by Chi square test.

Results

The questionnaire was delivered to 150 dentists, 106 
of whom returned it giving a response rate of (70.6%). 
Missing data were excluded from the analysis. There were 
47 female (44.3%) and 59 male (55.7%) dentists. The ages 
ranged from 24-78 years (mean 38.79±10.58).

Most dentists (45.3%) worked full-time over 8 hours 
a day (Tab. 1). Working hours of male dentists were found 
to be significantly higher than those of female dentists (Tab. 
2). There were significant differences in reported training by 
sex - male dentists reported significantly higher continuing 
education rates (p<0.05). Reported patterns of use of the 
personal protective measures are also shown in table 2. 
There were significant differences in the reported patterns 
of use of gloves and masks by sex, female dentists were 
significantly more likely to use gloves and masks (p<005).

82.1% of dentists reported having HVB vaccination 
(Tab. 1). There were no significant differences according 
to sex (Tab. 2). All dentists reported using some form of 
high level disinfection procedure for handpieces. A variety 
of methods of high level disinfection were reported (Tab. 
1), with the most commonly reported method of high 
disinfection being autoclaving in combination with other 
methods (38.7%).

Most dentists (71.7%) reportedly took precautions 
when radiographs were taken and measures are detailed in 
table 1. There were no significant differences in the use 

of these protective measures by sex. 57.5% of dentists 
reported that that they did not check the maintenance of 
their radiographic equipment. There were no significant 
differences in the reported maintenance of radiographic 
equipment by sex (Tab. 2).

49.1% of dentists used a variety of systems for 
storage of excess amalgam, 19.8% reported storing their 
excess amalgam underwater. There were no significant 
differences reported in the patterns of storage of amalgam 
by sex (Tab. 2).

Discussion

Of concern to both, health care workers and the public, 
is the risk of exposure to blood-borne pathogens, inclu-
ding HBV, HCV and HIV. It is clear that there is a very real 
risk of viral transmission in the dental office. Heightened 
awareness among dental practitioners of cross-infection 
risk means that barrier procedures (gloves, masks, eye 
protection) and the use of autoclaves are now commonplace 
in the dental surgery. Chemical disinfection of surfaces 
and instruments is an important aspect of infection control 
as routinely practised in dental units and elsewhere. The 
ti ming and method of chemical disinfection, the factors 
affecting the efficacy of germicides and the hazards posed 
by their use are important considerations in selecting 
disinfectant. A wide range of disinfectants is available for 
purchase, including halogen compounds such as sodium 
hypochlorite, alcohols, peroxygen compounds such as 
hydrogen peroxide, and aldehydes such as glutaraldehyde, 
all of which generally have a broad efficacy spectrum when 
used appropriately. Other types of disinfectants, such as 
phenols, quaternary ammonium compounds and biguanides 
(including chlorhexidine) are relatively ineffective against 
non-enveloped viruses and bacterial spores, and many 
have limited ability to kill mycobacteria3,11,13,15. It must be 
remembered that disinfection is only a tool - a helpful tool 
when used properly, but one that can not be relied upon to 
solve infection control problems. Ideally, disinfection forms 
just one component of an overall infection control strategy12.

74.5% of the dentists included in this study employed 
gloves and face masks (78.3%) during dental procedures 
and changed gloves for each patient (91.5%), which is 
lower than that reported from USA14, Canada8, Southern 
Thailand6 and Saudi Arabia2, but in the republic of 
Ireland5 routine face mask wearing during treatment was 
reported by 68% of dentists. In our study, female dentists 
were significantly more likely to report wearing gloves 
and surgical face mask.

82.1% of dentists reported having had HBV 
vaccination, which is higher than with Southern Thailand6 
and Saudi Arabian2, but lower than with Canadian8 dental 
practitioners. Unfortunately, the use of eye protection was 
low (31.1%) in this study.
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Table 1. The prevalence and nature of infection control, radiation control, and handling of mercury reported by dentists

Number of participants 
(n) %

How many hours do you work daily?

4 hours 10   9.4

6 hours 16 15.1

8 hours 48 45.3

Other 32 30.2

Do you employ protective measures 
against hepatitis?

Yes 99 93.4

No 7   6.6

Type of protective measures against 
hepatitis

Vaccination 87 82.1

Gloves 19 17.9

Do you treat patients infected with 
HBV?

Yes 91 85.8

No 15 14.2

Method of high level disinfection

Autoclaving alone 4   3.8

Autoclaving and other 41 38.7

Alcohol 1   0.9

Gluteraldehyde 14 13.2

Alcohol&gluteraldehyde 9   8.5

Iodine 0 0

Alcohol&Iodine 2   1.9

Hypochlorite 2   1.9

Phenol 1   0.9

Other 32 30.2

Precaution

Standing more than 6 feet away from source 48 45.3

Use of lead-glass screen/shield 0 0

Leave the room 13 12.3

Stand behind lead-coated wall 3   2.8

Wearing lead-apron 2   1.9

Combination. including (1) above 3   2.8

Combination of other methods above 4   3.8

Other precautions 3   2.8

Do not use precautions 30 28.3

Prevalence of reported checking of 
radiology equipment used by dentists

Yes 34 32.1

No 61 57.5

Don’t know 11 10.4

Prevalence of reported methods of stor-
age of excess amalgam by dentists

Open box 3   2.8

Closed box 18 17

Underwater 21 19.8

Under other solution 2   1.9

Underwater in a closed box 10   9.4

Other combination 52 49.1
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Table 2. The prevalence and nature of infection control, radiation control, and handling of mercury reported by sex

Male
   n         %

Female
    n            %

Working hours

4 hours   4   6.8% 6 12.8%

6 hours   4   6.8% 12 25.5%

8 hours 35 59.3% 13 27.7% χ²:13.29

Other 16 27.1% 16 34.0% p=0.004

Continuing education
Yes 50 84.7% 32 68.1% χ²:4.14

No   9 15.3% 15 31.9% p=0.042

Training in occupational health
Yes 23 39.0% 13 27.7% χ²:1.49

No 36 61.0% 34 72.3% P=0.22

Frequency of wearing gloves

Always 38 64.4% 41 87.2%

Always except for screening 17 28.8%   3   6.4% χ²:8.81

Sometimes   4   6.8%   3   6.4% p=0.012

Frequency of changing gloves

Change every patient 54 91.5% 43 91.5%

Wash gloves between 
patients   2   3.4%   2   4.3% χ²:0.09

Other   3   5.1%   2 4.3% p=0.956

Frequency of wearing surgical face 
mask

Always 40 67.8% 43 91.5%

Always except for screening   9 15.3%   2   4.3% χ²:8.64

Sometimes 10 16.9%   2   4.3% p=0.013

Frequency of changing surgical face 
mask

Change every patient 15 25.4% 12 25.5%

Change at the end of the day 17 28.8% 13 27.7%

Change when feels dirty 20 33.9% 16 34.0% χ²:0.03

At the end of the day + when 
feels dirty   7 11.9%   6 12.8% p=0.99

Type of eye protection worn

Safety glasses 17 28.8% 16 34.0%

Prescription glasses   5   8.5%   7 14.9%

Face shield   5   8.5%   5 10.6% χ²:2.34

Other 32 54.2% 19 40.4% p=0.503

Frequency of wearing eye protection

Always   4 10.0%   3 8.6%

Sometimes 15 37.5% 15 42.9% χ²:0.23

Other 21 52.5% 17 48.6% p=0.891

Do you employ protective measures 
against hepatitis?

Yes 53 89.8% 46 97.9% χ²:2.74

No   6 10.2%   1   2.1% p=0.098

Type of protective measures against 
hepatitis

Vaccination 49 83.1% 38 80.9% χ²:0.08

Gloves 10 16.9%   9 19.1% p=0.769

Do you treat patients infected with 
HBV?

Yes 50 84.7% 41 87.2% χ²:0.13

No   9 15.3%   6 12.8% p=0.715
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Dentists in this study universally reported high 
level disinfection of handpieces, which is similar to data 
reported in USA14 and Canada8. Appropriate autoclaving 
of dental instruments as a means of high level disinfection 
is widely regarded as the gold standard. In this study 
38.7% of dentists reported autoclaving alone and 3.8% 
reported autoclaving in combination with other methods. 
Remaining relied on chemical means of high level 
disinfection with agents such as alcohol, gluteraldehyde, 
iodine, hypochlorite and phenol.

The potential for undesirable effects must be 
balanced against the benefits obtained from radiographs. 
Dentists have professional obligations not only to limit the 
use of radiographs to potentially beneficial situations but 
also to take good quality diagnostic radiographs to limit 
the doses used, to use good radiation safety measures and 
to use modern equipment to achieve the best possible 
films15. A lead apron with at least 0.25 mm thickness of 
lead has been recommended. Lead aprons help to reduce 
the amount of primary radiation reaching areas of the body 
that are in the direct pathway of the primary beam. Further 
protection can be achieved with good radiographic and 
processing techniques and with quality control to ensure 
films are taken and processed to provide high quality and 
diagnostically useful information. Good surgery design, 
with large rooms and appropriate wall thickness, and 
materials will help protect dental staff. Well-maintained, 
modern equipment is essential for diagnostically 
acceptable radiographs and for radiation safety. Machines 
that are more than 10 years old may need maintenance, 
upgrading or even replacement1,9,11.

In this study, most dentists appeared not to take 
standard precautions when taking radiographs (28.3%). 
45.3% of dentists reportedly stand more than 6 feet away 
from source. Unfortunately more than half of the dentists 
did not check or know if their radiographic equipment had 
been recently maintained. However, in Southern Thailand6, 
most dentists (94.3%) reported taking precautions when 
radiographs were taken, and 89.9% reported protecting 
their eyes with a UV/blue light shield or filter while using 
these units.

The greatest exposure to mercury for dentists comes 
from handling amalgam for restorations, although storage 
and disposal of amalgam and amalgam capsules is also 
important source of exposure. Storage of excess amalgam 
and mercury by dentists included in this study appeared 
not to be entirely consistent with the guidelines, which 
suggests that these materials need to be stored in a closed 
container under radiographic fixer3,7.

In conclusion, we found that most dentists comply 
with use of gloves, masks, protective eyewear and HBV 
immunisation for themselves; however, many dentists 
do not utilise the full range of recommended infection 
control procedures that are necessary to minimize the risk 
of cross-infection in dental practice. Dentists also need 
to take more interest in whether radiographic equipment 
is checked. Our results lend support to the concept of 
mandatory continuing education on occupational health. 

It is concluded that education on occupational hygiene 
practices is lacking in Turkey and continuous supervision 
of the dental sector must be encouraged to evaluate and 
check the facilities for adherence to standard procedures.
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