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Background and Aim: Bacterial contamination of clinical surfaces of dental units that
have been touched or been exposed to patients’ blood or saliva can be a reservoir for
infections, leading to cross-contamination. This study aimed to evaluate bacterial contamination in the clinical environment of Sari Dental School in 2018.
Materials and Methods: In this cross-sectional (descriptive-analytical) study,
samples were randomly collected from 15 active dental units of five departments of
Sari Dental School, including surgical, pediatrics, prosthodontics, endodontics, and restorative dentistry departments. Samples were collected from headrests, light handles,
and dental seats using moist sterile swabs, and air samples were collected using agar
plates. Sampling was carried out before and after dental practice. The samples were
transferred to the microbiology laboratory to determine the number of various microorganism colonies. Data were analyzed using Chi-square, McNemar, and Kruskal-Wallis
tests. P-values lower than 0.05 were considered significant.
Result: A significant difference was found between the frequency of contamination before and after clinical practice based on McNemar test results. Staphylococci were more
prevalent on the surfaces. Kruskal-Wallis test revealed no significant difference in the
total number of microorganisms between different departments after dental practice.
Bacterial contamination of air was greater than other parts, followed by dental seats.
Conclusion: Microbial contamination of dental units considerably increases after treatment of each patient. Therefore, disinfection of dental unit surfaces and seats between
each patient is essential. Also, methods of infection control must be supervised to prevent cross-infection.
Keywords: Equipment Contamination, Dental Infection Control, Disinfection, Microorganism
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Introduction:

Today, infection control is considered as a critical
factor in dental care. According to the literature,
inappropriate disinfection of dental environments
can lead to the transmission of infectious diseases
www.jrdms.dental.ac.ir
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Infectious diseases can spread through direct
or indirect contact, blood or oral secretions,
aerosols, and contaminated equipment. (2)
With the increase in the number of infectious
diseases, transmissible through blood and saliva, dentists play an important role in reducing
this risk by following the rules and principles of
proper disinfection.
Routine infection control includes maintenance of hand hygiene, disinfection, and contact isolation to prevent hospital infections. Accumulation of pathogenic microorganisms on
the surface of various objects in a dental office,
such as dental chairs, units, headlamps, suction tips, and dental instruments and equipment
and their transmission to patients, the dentist,
and dental staff lead to cross-infection.(1)The
equipment and surfaces of a dental office are
constantly exposed to particles that are contaminated with blood and saliva of patients.
Most of the contamination of these aerosols
is due to gram-positive cocci (viridans Streptococci and Staphylococci). (3)Clinical surfaces
in dental offices are not in direct contact with
patients; however, they may become infected
during work and then act as a reservoir for microbial contamination. These surfaces can become contaminated directly due to the spread
of suspended particles and contact with blood,
saliva, and water containing body secretions, or
indirectly through contact with contaminated
instruments. Lamp handles, unit control keys,
seat control keys, headrests, handpiece handle,
air-water syringe, and dental seats are examples
of clinical surfaces.(4)
Proper hand hygiene and the use of personal protective equipment, such as gloves, are
important in reducing the potential for transmission of infection through such surfaces although it is more important to use protective
covers or clean and disinfect surfaces between
patients. These surfaces, if not protected with
appropriate covers, should be cleaned after
each treatment session.(5)To improve the level
of infection control and to increase the quality
of clinical conditions, periodic examination of
clinical surfaces is very important. By doing so,
we can identify the weaknesses in controlling
infection in each section and then correct and
improve them.
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Therefore, given the importance of the issue,
the present study examined bacterial con
tamination in the clinical environment of Sari
Dental School in 2018.
Materials and Methods:
This study is a cross-sectional (descriptive-analytical) research that was carried out in 2018 to
investigate microbial contamination on different clinical surfaces at Sari Dental School.
Samples were prepared from the surfaces of
unit headrests, lamp handles, dental seats, and
the air surrounding the units in different departments, including surgical, pediatrics, prosthodontics, endodontics, and restorative dentistry
departments. According to a study by Valian et
al, a sample size of 114 was determined.(5)
In the present study, from 50 active units in
different departments of Sari Dental School, 15
units were selected according to the sample size.
A stratified systematic random sampling was
done. Defective and out-of-order units were excluded. Random samples were collected from
three units in each of the departments (surgical,
pediatrics, prosthodontics, endodontics, and restorative dentistry). For each unit, the samples
were collected from four surfaces, including the
headrest, lamp handle, dental seat, and the air
and the aerosols existing in a radius of one meter around the unit. The sampling was carried
out before and after clinical practice. Overall, a
total of 120 samples were prepared.
The samples were collected from the mentioned surfaces using wet sterile swabs (dipped
in physiological serum) and aseptic tips.(5)
Sterilized test tubes containing physiological serum and a swab were used for sampling.
Before clinical practice (after disinfection and
waiting for 10-15 minutes for the disinfectants to act), the samples were collected using
sterilized swabs and through rubbing the swab
on intended surfaces in an area with a 10-cm
length and a 2-cm width. The swab was placed
in a capped tube. After the treatment session, sampling was carried out as described
above.(5)
Air samples were also prepared using nutrient agar plates. The plates were placed at a
distance of 1 meter from the unit headrest and a
height of 50 cm from the ground surface for 30
http://www.jrdms.dentaliau.ac.ir
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minutes such that airborne particles (droplet
nuclei, dust particles, bacteria suspended in
the air, etc.) lay on the agar surface.(2)
Transport media containing sampling
swabs and Mueller-Hinton plates were transferred to the microbiology laboratory of the
Faculty of Medicine and were placed in an incubator for 24 hours at 37°C. After 24 hours,
the samples were diluted and transferred to
blood agar media and eosin methylene blue
(EMB). Bacterial counting was performed,
and the results were reported in terms of the
colony-forming unit (CFU).(5) To determine
the type of bacteria, a gram stain slide was
prepared. Then, initial diagnostic tests, such
as oxidase and catalase, as well as exclusive
biochemical tests were performed using the
Microgen diagnostic kit (Microgen Bioproducts Ltd., Camberley, UK) for the final detection of bacteria.
In this study, Staphylococcus aureus,
Staphylococcus epidermidis, Staphylococcus
saprophyticus, viridans Streptococci, Streptococcus mutans, Bacillus spp., Micrococcus,
and Enterococci were investigated.
SPSS 20 software (SPSS Inc., Chicago,
IL, USA) was used for statistical analyses.
Frequency percentage was used for data description, and the mean descriptive in dex and
standard deviation (SD) were used to report

the average number of colonies at each department. Chi-square, McNemar, and Kruskal-Wallis tests were used to compare of contamination
among different departments, to compare the
frequency of contamithe frequency nation before and after clinical practice, and to compare
the number of colonies, respectively. The significance level was considered less than 0.05.

Results:

In the current study, 15 units of surgical, pediatrics, prosthodontics, endodontics, and restorative dentistry departments were evaluated in terms
of microbial contamination on different surfaces.
According to the results of the McNemar test,
there is a statistically significant difference in the
contamination frequency before and after dental
treatment (P<0.001). Also, the highest number
of contaminated samples after treatment was related to prosthodontics and restorative dentistry
departments. The second-highest number of contaminated samples belonged to endodontics and
pediatrics departments, and the lowest number
of contaminated samples belonged to the surgical department. This difference in the number of
contaminated samples was statistically significant (P=0.008).
Tables 1 and 2 show the average number of
colonies of different evaluated species on different surfaces and in different departments.

Table 1. Mean number of microorganism colonies (CFU) by the sampled surfaces before
and after clinical practice
Dentin Dysplasia
Type 1 (DD1)

DD1a

Unit headrest

Mean±SD
SD=Standard Deviation, CFU=Colony-Forming Unit
Before
After
Number of
microorganisms
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0.67±1.29

1.67±1.54

Clinical and Radiographic Appearance
Primary and permanent teeth with normal
crowns (color and morphology), shortened
roots, periapical radiolucencies, and pulp
obliteration
Complete obliteration of pulp chambers and
no root development with several periapical
radiolucent areas

DD1b

Horizontal, crescent-shaped, radiolucent
pulpal remnants and few millimeters of root
development with several periapical
radiolucent areas

DD1c

Two
horizontal,
crescent-shaped,
radiolucent lines and significant but
incomplete root development, with or
without periapical radiolucent areas

DD1d

Visible pulp chambers and oval pulp stones
in the coronal third of root canal, with
bulging of the root around the stone, and
few, if any, periapical radiolucent areas

Lamp handle

Dental seat

Air

Mean±SD

Mean±SD

Mean±SD

Before
0.67±0.61

After
1.60±0.82

Before
1.13±1.18

After
2.33±1.63

Before
1.53±1.80
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After
6.60±3.97
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Table 2. Mean number of microorganism colonies (CFU) by the departments before
and after clinical practice

Unit headrest
Departments

Mean±SD
Before

Surgery

Lamp handle
P-Value

After

0.33±0.57

1.00±1.73

Mean±SD
Before

0.31

Dental seat
P-Value

After

0.33±0.57

0.67±1.15

0.31

Mean±SD

Air
P-Value

Before

After

1.33±1.52

2.00±2.64

Mean±SD
Before

0.31

4.33±2.08

P-Value
After

11.00±1.0

0.10

0
Pediatrics

0.33±0.57

1.33±0.57

0.08

0.67±0.57

1.67±0.57

0.08

0.67±1.15

1.33±1.52

0.15

0.33±0.57

5.00±2.64

0.10

Prosthodontics

0.33±0.57

2.00±1.00

0.10

0.67±0.57

2.00±0.00

0.10

1.00±0.00

2.00±0.00

0.08

1.00±0.00

5.33±1.52

0.10

Endodontics

0.33±0.57

1.00±1.00

0.15

1.33±0.57

2.00±1.00

0.15

1.33±0.57

3.33±1.52

0.10

0.33±0.57

2.00±1.73

0.10

Restorative

2.00±2.64

3.00±2.64

0.08

0.33±0.57

1.67±0.57

0.10

1.33±2.30

3.00±1.73

0.10

1.67±1.15

9.67±4.04

0.10

dentistry

SD=Standard Deviation, CFU=Colony-Forming Unit

The most common microorganisms found
in the air samples before and after treatment
were Staphylococcus epidermis and Staphylococcus aureus, respectively. Table 4 shows
the frequency of microorganisms among all
samples collected from the air and unit surfaces. Among all the samples, Staphylococcus aureus had the highest prevalence after
treatment.

The results of these tables showed that after treatment, the highest rate of contamination was related to air, dental seats, headrests,
and lamp handles, respectively.
Table 3 shows different types of microbes
present in the air that had the highest prevalence in our study.

Table 3. Frequency of microorganisms in the air before and after clinical practice
Microorganisms

22

Before

After

Frequency (%)

Frequency (%)

Staphylococcus aureus

5 (33.3%)

12 (80%)

Staphylococcus epidermidis

6 (40.0%)

14 (93.3%)

Staphylococcus saprophyticus

3 (20.0%)

4 (26.7%)

viridans Streptococci

1 (6.7%)

3 (20.0%)

Streptococcus mutans

0 (0.0%)

3 (20.0%)

Bacillus spp.

1 (6.7%)

9 (60.0%)

Micrococcus

0 (0.0%)

3 (20.0%)

Enterococcus

0 (0.0%)

0 (0.0%)
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Table 4. Frequency of microorganisms on all the sampled surfaces before and after
clinical practice
Microorganisms

Before

After

Frequency

Frequency (%)

(%)

Discussion:

Staphylococcus aureus

11 (18.3%)

42 (70.0%)

Staphylococcus epidermidis

9 (15.0%)

33 (55.0%)

Staphylococcus saprophyticus

24 (40.0%)

10 (16.7%)

viridans Streptococci

1 (1.7%)

7 (11.7%)

Streptococcus mutans

0 (0.0%)

3 (5.0%)

Bacillus spp.

2 (3.3%)

11 (18.3%)

Micrococcus

0 (0.0%)

5 (8.3%)

Enterococcus

0 (0.0%)

3 (5.0%)

Infection control is an important and noteworthy category because of its close relationship with dental care.(6) Given the presence
of contagious diseases such as hepatitis, acquired immunodeficiency syndrome (AIDS),
and hospital infections, dental workplaces
can be an environment for disease transmission. (7) Therefore, inappropriate disinfection
of dental environments can be a threat to the
health of dental staff and patients.
Given the high probability of surface
contamination in dentistry, the dispersion of
aerosols and their potential to spread contamination, and the importance of these materials in cross-contamination, the present study
was conducted to determine the prevalence of
microbial contamination in clinical work surfaces at Sari Dental School.
In the present study, after examining the
units in different departments, it was obwww.jrdms.dental.ac.ir

served that work surface contamination at the
end of dental work was higher than that before
treatment. This finding is consistent with the
findings reported by Valian et al, Khorakian et
al, and Williams et al. (5,8,9)
Also, in the present study, the highest rate
of contamination after treatment for all samples
(surfaces and the air) belonged to Staphylococci, followed by Streptococci.
The results of the study by Valian et al
showed that the most common types of bacteria
after treatment are Staphylococci and Streptococci, (5) which is consistent with the findings
of the present study. Also, in the study by Khorakian et al, high contamination with Staphylococcus aureus and Bacillus spp. was reported
on some surfaces,(8) which is in line with the
findings of the current study. However, in a
study by Abbasi et al, the highest contamination rate reported on radiographic equipment
belonged to Micrococcus (75.7%),(10)
Journal of Research in dental and maxillofacial sciences
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which is not consistent with the findings
of the present study.
In the current study, nutrient agar
plates were used to study aerosols and air
contamination. The results of the present
study showed that Staphylococci, Streptococci, Bacillus spp., and Micrococcus
were found in air samples. The highest
number of colonies found in the air belonged to Staphylococcus aureus, followed by Bacillus spp.
In a study on measuring air contamination during dental surgery, Monarca et
al used an air sampler with various plates
near the dental assistant at a distance of
about 1.5 meters from the patient to determine the total number of bacteria, fungi,
Staphylococci, and Streptococcus.(2) The
results of the mentioned study indicated
high air contamination, and all the samples contained Streptococcus and Staphylococcus,(2) which is consistent with the
findings of the current study.
In a study by Rautemaa et al, the density of aerobic bacterial contamination at a
distance less than 1 meter from the patient
was examined.(11) The results of the cited
study showed that the highest contamination rate belonged to gram-positive cocci
including viridans Streptococcus and
Staphylococci.
In the present study, the level of contamination of unit headrests, lamp handles, dental seats, and the air surrounding
the unit was investigated. Different studies
have examined different surfaces. Khorakian et al investigated the level of contamination of unit headrests, lamp handles,
and dental seats,(8) similar to the surfaces
examined in the current study. These parts
exist in all departments, and patients and
dentists are in contact with these parts. In
the study by Valian et al, the samples were
collected from headrests, lamp handles,
and tray handles.(5) In a study by Smith et
al, contamination levels of dental handpieces were investigated.(12) Anjumn et al
investigated the contamination of laptop
keyboards in clinical departments of the
Faculty of Dentistry.(13,14)
24
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more contaminated than the units of the periodontics department.(5) The duration of treatment in
restorative dentistry department and use of highspeed turbines with cooling water spray may justify this result. Taking multiple oral impressions
in prosthodontics departments and students’ lack
of attention to disinfection protocols can be the
reasons for the higher contamination rate in the
mentioned departments.
In the study by Khorakian et al, various microorganisms were examined, and the highest
rate of Staphylococcus aureus was reported in
the prosthodontics department, followed by pediatrics, periodontics, orthodontics, and endodontics departments.(8) The findings of the present
study are consistent with the findings reported by
Khorkian et al. (8) In a study by Mahdavian et
al regarding the contamination in prosthodontics
department of Mashhad Faculty of Dentistry, the
highest level of contamination belonged to Bacillus, followed by Staphylococcus aureus, and the
highest level of contamination was observed on
lamp handles and unit handles.(15)
Conclusion:
The results of the present study showed that
Staphylococci were more prevalent on the examined surfaces, and a significant difference was
found in the frequency of contamination before
and after clinical practice. There was no significant difference in the total number of microorganisms among different departments after clinical practice. Bacterial contamination of the air
was greater than other parts, followed by dental
seat contamination.
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