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Risk of Contamination of Different Areas of Dentist’s Face During Dental Practices
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ABSTRACT

Background: Dental practice presents opportunities for 
cross‑contamination. The dentist’s face is at high‑risk of  infection 
transmission. The purpose of  this study was to evaluate the risk 
of  contamination in different areas of  dentist’s face during dental 
practices.
Methods: The visible splashes of  materials that accumulated 
on cellulose face shields during 144 prosthetics and periodontal 
procedures were evaluated. The splashes were detected on 14 areas 
(each 1 cm2) of  the dentist’s face including around nose, mouth, 
eyes, and zygoma by a magnifier (×2). One way Analysis of  variance, 
Duncan and t‑test were used for data analysis (α = 0.05).
Results: Contamination of  different areas of  dentist’s face was 
significantly different (P < 0.05). The areas around nose and the 
inner corner of  eyes were the most contaminated areas. Zygoma 
was the least contaminated area. The contaminated areas during 
periodontal treatments were significantly more than prosthetic 
treatments (P < 0.05). There was no significant difference between 
contamination on left and right sides of  the face.
Conclusions: During dental practice, central areas of  the face 
such as inner part of  the eyes and around the nose were most 
contaminated areas. These parts are the important areas for 
transmission of  infection. It is recommended to use protective 
means like glasses, mask, and protective shield, which have more 
protection field in these areas.
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INTRODUCTION
Healthcare staff  especially dentists and the other dental 

personnel are endangered by infectious diseases.[1‑3] For 
most of  the last century, dental practitioners did not use any 
protectors for eyes, nose, and mouth; however, the prevalence 
of  infectious diseases has emphasized the need of  infection 
control principles.[4] Among occupational threats for this 
group, transmission of  infections especially viral diseases such 
as Hepatitis B, Hepatitis C and acquired immune deficiency 
syndrome is more critical.[5] The previous studies showed that 
the number of  healthcare staff  contaminated in developing 
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countries has increased 5.84% yearly.[2,3] World 
health organization has reported 2.5% of  human 
immunodeficiency virus (HIV) and 40% of  
Hepatitis B and Hepatitis C infections in healthcare 
staff  by occupational contacts.[6] This issue is of  
great importance for dentists, because they have 
to work with sharp and high‑speed instruments 
daily, accompanied by constant contact with 
hazardous microorganisms.[7] In addition, the 
specific form of  oral cavity and close contact with 
a large number of  patients makes dental team 
susceptible to different dangerous infections. The 
oral cavity is a unique environment with moist, 
proper temperature, and internal and external 
metabolites, which promote bacterial growth.[8] It 
has been shown that most human pathogens could 
be obtained from the oral cavity.[9] Thus, health 
organizations developed guidelines to prevent or 
minimize threat to dental team’s health[10] among 
which, the use of  personal protective equipment’s 
is critical.[7] For example, the guidelines proposes 
mask and shield for protection of  critical areas 
of  the face against dangerous microorganisms.[11] 
Blood as a main source of  transmission[12] and 
saliva, despite its bactericidal nature, are potential 
microorganism carriers.[13] They can both be found 
in tiny particles including solid particles, vapors, 
and liquid droplets, which were produced during 
dental procedures. Solid particles can float in the 
air for hours[13] and vapors tend to come down on 
surfaces after 5‑15 min.[14] The particles can carry 
pathogenic microorganisms, leading to Hepatitis 
B,[15‑17] conjunctivitis, contact dermatitis, and 
respiratory system infections.[18]

Sotiriou et al.[19] suggested that dental drilling 
procedures aerosolize saliva and produce particles 
small enough to penetrate deep into the lungs. 
Bentley et al.[14] evaluated the distribution of  
spatter and aerosols generated by high‑speed 
instrumentations, showing that contamination 
from spatter and aerosol dissemination remains a 
significant hazard for dental personnel. Checchi 
et al.[20] showed that exposed areas of  the dentist’s 
face are at risk with contaminated particles.

The aim of  this study was to evaluate the risk of  
contamination in high‑risk areas of  dentist’s face 
during dental practice. The null hypothesis was 
that there is no significant difference among risk 
of  contamination in different areas of  the dentist’s 
face.

METHODS
This experimental study was carried out on 

72 prosthetic and 72 periodontal visits in private 
and public clinics. To evaluate the contamination 
rate of  different areas of  dentist’s face, transparent 
sheets (8.27 In × 11.69 In) were provided. A piece 
of  rectangular prism sponge (11.69 In × 1 × 1 In) 
was glued to one length of  the sheet for comfort 
placement on the face. A piece of  rubber band was 
attached to these compartments, making a face 
shield. Placement of  the shields was performed 
by one person for all dentists. The dentists did 
dental procedures, including scaling by ultrasonic 
scaling unit (Cavitron, Dentsply, Addlestone, UK) 
on mandibular arch as the periodontal treatment 
and tooth preparation with high‑speed hand 
piece (Sirona, Bensheim, Germany) for fixed 
prosthesis as the prosthetic treatment, also in 
mandibular arch. All the participated dentists in 
this study were right handed. Each procedure took 
between 40 and 50 min to perform, with an average 
time of  44 min. The type of  procedure and its 
area were recorded. At the end of  procedure, the 
shield was taken from dentist’s face and let it dry in 
room temperature. The sponge was detached from 
the shield, making it ready for analysis. Fourteen 
squares with 1 cm2 surface area were determined 
on a checked A4 paper as a pattern. For each side 
of  the face, three squares were located around 
the eye (inner corner, outer corner and middle 
of  the eye), one on the cheek, one lateral to the 
ala and two around the mouth (commissure and 
middle of  lips). The squares were numbered 1‑7 
on right side and lettered A to G on left side of  
the face [Figure 1]. The borders of  the shield were 
matched with the borders of  the checked paper. 
Each shield was investigated separately, in a way 
that visible particles on it were counted, using 
a magnifier equipped with a small light (×2). 
Particles contaminating 1 mm2 were scored 1 and 
those of  smaller sized were scored 0.5. The scores 
of  different studied areas were analyzed by one‑way 
analysis of  variance and Duncan tests (α = 0.05). 
Student t‑test was used to compare contamination 
level of  prosthetic and periodontal procedures.

RESULTS
Table 1 presents the mean scores of  splashes on 

the studied areas in both sides of  the face. There 
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was a significant difference between contamination 
values of  different areas of  the face (P < 0.05) 
[Table 2]. The areas lateral to ala and inner corner 
of  eye were more contaminated than the other 
areas, but there was only a significant difference 
between these areas and cheeks (P < 0.05). There 
was no significant difference between right and left 
side of  the face (P = 0.415). Contamination values 
of  periodontists’ face were significantly more than 
prosthodontists’ faces (P < 0.05) [Table 3].

DISCUSSION
Dentists are exposed to different types of  

infectious microorganisms daily. A large number 
of  pathogens are localized in the oral cavity, 
which can be transmitted in different ways during 
dental procedures,[8] usually by means of  air/water 
syringe and high‑speed instruments.[19] Two basic 
ways for spreading pathogenic microorganisms 
in a dental practice are blood and saliva through 
droplet aerosol of  infected patients.[21] The 
greatest risks for the dentist are hepatitis B and 
C viruses, and HIV virus that spread through 
blood and cause life‑threatening diseases.[5,21,22] 
Type B viral liver infections occur in dentists 
at least 3 times more often than in the general 
population.[23] Risk‑factors spread via the saliva 
include a vast range of  microorganisms, such as 
cytomegalovirus, Epstein‑Barr virus, and human 
herpes viruses.[21] Herpes simplex virus is among 
the important risk‑factors transmitted in this way.[24] 

Saliva may become infected with the virus not only 
through blood but also through gingival fluid.[21]

The results of  this study showed that the areas 
around nose and inner corner of  eyes are significantly 
at higher risk of  contamination (P < 0.05). Thus, 
the null hypothesis that there is no significant 
difference among risk of  contamination in different 
areas of  the dentist’s face was rejected. This may be 
because of  the dentist’s position and his direct view 
during operation on mandibular jaw. In addition, 

Table 1: Mean (standard deviation) and Duncan groups of 
splashes scores on studied areas in both sides of the face

Studied areas Right side 
mean (SD)

Left side 
mean (SD)

Duncan 
groups*

Outer corner of eye 7.81 (10.65) 7.68 (8.30) ab
Middle of eye 8.01 (9.55) 8.30 (11.4) ab
Inner corner of eye 9.41 (12.48) 9.52 (10.60) a
Cheek 6.86 (7.80) 6.42 (5.99) b
Lip commissure 8.12 (9.61) 7.79 (9.08) ab
Lateral ala 9.80 (12.71) 9.22 (11.95) a
Middle of lips 8.84 (9.28) 7.39 (7.16) ab

*Significant difference between the means are characterized 
by different letters (P<0.05)

Table 2: Analysis of variance of mean values of 
contamination in the studied areas

Source Sum of 
squares

df Mean 
square

F Significance

Between 
groups

1705.47 6 284.246 2.625 0.015

Within 
groups

217557.9 2009 108.292

Total 219263.4 2015

Table 3: Mean facial splashes score of the studied areas 
during prosthetic and periodontal treatments

Studied areas Prosthetic 
treatment 
mean (SD)

Periodontal 
treatment 
mean (SD)

Outer corner of eye 7.23 (8.94) 8.82 (9.79)
Middle of eye 8.06 (10.51) 8.06 (10.73)
Inner corner of eye 8.25 (9.56) 10.65 (13.19)
Cheek 6.27 (7.65) 7.01 (6.17)
Lip commissures 8.18 (14.49) 8.71 (9.68)
Lateral ala 8.99 (13.06) 10.04 (11.56)
Middle of lips 7.73 (9.39) 7.94 (7.54)
Total 10.01 (8.77)* 9.84 (7.68)*

*Significant difference (P=0.013)

Figure 1: Studied areas of the face: 1, A - Outer corner of 
the eyes. 2, B - Middle of the eyes. 3, C - Inner corner of the 
eyes. 4, D - Cheeks. 5, E - Lip commisures. 6, F - Lateral ala, 
7, G - Middle of lips
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it is more difficult to manage the saliva during 
dental practice on mandible. Since the dentist gets 
closer to the patient to have a better view, it is not 
surprising to have more contamination in central 
areas of  the face.

Checchi et al.[20] investigated the facial areas, 
which were most susceptible to infections during 
surgical procedures. They did not find a significant 
difference among different areas of  the face except 
the area above right eye and left side of  the chin. 
This contrast is partly due to different investigated 
areas of  the face in the two studies. On the other 
hand, in their study, the patients had undergone 
a periodontal surgery with osseous resection 
in maxilla or mandible, while in present study 
scaling and teeth preparation in mandibular arch 
were investigated. Periodontal surgery exposes the 
operator’s face to a greater risk. Findings of  the 
present study and Checchi et al.[20] showed that 
there is no significant difference between left and 
right side of  the face.

Comparing prosthetic and periodontal 
procedures, the latter caused more contamination 
in the present study. This could be because of  more 
bleeding and soft‑tissue irritation during scaling.[25] 
It has been shown that the most intensive aerosol 
and splash production occurs during the work 
of  an ultrasonic scaling unit and high‑speed 
hand piece.[26‑28] However, higher levels of  oral 
microorganisms were generated during particular 
dental procedures, especially during scaling.[27] In 
the present study, the periodontists used ultrasonic 
scaling unit, which leads to production of  tiny 
particles.[29]

Water droplets in splash are from 50 μm to several 
millimeters in diameter and move 15‑120 cm from 
a patient’s oral cavity.[26‑28,30] Splatter shows limited 
penetration into the respiratory system,[27] but can 
come into contact with the mucosa of  nostrils, 
open mouth, eyes, and skin. They are deposited 
on hair, clothes and in the immediate surroundings 
of  the splatter source. Correct working technique 
and behavior can protect the dentist and his 
or her assistant from the threat resulting from 
dental aerosols and should include: (1) the use 
of  personal protective equipments; (2) rinsing the 
oral cavity of  a patient with chlorhexidine before 
dental procedure; (3) the use of  high‑performance 
sucking devices during aerosol production; (4) the 
use of  good ventilation in a dental office.[28,31]

CONCLUSIONS
Within the limitations of  this study the 

followings can be drawn:
•	 The	 central	 areas	 of 	 face	 are	 at	 high‑risk	 of 	

contamination during dental practice.
•	 Periodontists	 are	 more	 at	 risk	 of 	 face	

contamination compared to prosthodontists.
•	 Both	sides	of 	the	face	are	equally	contaminated	

during dental procedures.
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