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ABSTRACT

Objective: To evaluate the frequency of occupational hazards and the criteria for their prevention among
Iranian dentists. Material and Methods: This cross-sectional study was conducted on 187 general dentists
in Kerman. The data collection tool was a questionnaire including personal information (gender, age,
marital status, condition and place and years of employment, and the average of weekly working hours) and
a valid and reliable questionnaire of occupational hazards, including 24 questions about occupational
hazards (6 domain) and nine questions about criteria for the prevention of the risks of dentistry. The t-test,
chi-square, and linear regression were used. Results: 92 (49.2%) were men. The mean and standard
deviation of the score of occupational hazards was 27.04£16.21 out of 96, and the criteria of prevention were
22.00+7.28 out of 36. Regression analysis showed significant correlations between single statuses, years of
occupational and type of employment, weekly work hours and occupational hazards, participation in
occupational injury identification courses, and hepatitis vaccination. In addition, there were significant
correlations between gender, age, weekly work hours, and preventive measures. Moreover, 3.2% of dentists
were in a high-risk group and 26.2% were weak in preventive measures. Conclusion: A total of 32.6% of
dentists are at moderate risk of occupational hazards, and 10.7% meet the prevention criteria properly. It is
recommended to hold training classes to identify occupational hazards and the criteria for their prevention
among dentists.
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Introduction

Occupational hazards are the risk and the danger as the consequences of the job nature or a particular
job with a history dating back to the 18th century. When Bernardino Ramazzin, the father of occupational
medicine, defined the role of occupation in the dynamics of disease and health [1,27], occupational hazards refer
to the obvious and perceived threats posing great psychological pressure on the individuals in the workplace
and gradually reduce the level of well-being and health of the individual [37.

The National Institute for Occupational Safety and Health sees occupational hazards like physical,
chemical, biological, and psychological threats taking place when occupational needs are incompatible with the
abilities, resources, or needs of employees [47]. In addition, work accidents leave significant negative effects on
the production and economy of countries [5].

Dentistry is considered a high-risk job by those active in this field and the community [6,77]. Studies
have shown that dentists have worse and more common health problems than other high-risk professions in
the medical group [87.

Dentists' occupational hazards can be divided into infection transmission risks, psychological, allergic
reactions, and physical hazards, hazards caused by mercury, ionizing and non-ionizing radiation, and anesthetic
gases [9-187. In addition, dentists are in danger of hearing loss because of the sound [197 and at risk of eye
fatigue and pain because of working in low-light environments [207].

Needle heads and other sharp instruments, aerosols, and secretions can lead to transmission of life-
threatening viral infections like HIV, hepatitis C, and hepatitis B [217]. The interaction with patients, physical
stress and economic pressures among dentists have been shown to negatively affect the mental health of dental
professionals [87]. The prevalence of carpal tunnel syndrome is higher in people working in the dental
profession [227. Fatigue and back pain were the most prevalent physical complaints in the study of
occupational hazards in Latvian dentists [237].

Considering the involvement of general scarcity of information in this regard, especially in the dental
field in Iran, and in continuing our interest in medical research [24-277 and most of the published articles on
occupational hazards are in nurses and articles related to occupational hazards in dentists are based on skeletal
problems and burnout. Therefore, as there are no studies on occupational hazards of dentists in Kerman
covering most of occupational hazards and evaluating the awareness of occupational hazards can help identify
the most common problems of dentists, this study was conducted to examine the frequency of occupational

hazards in general dentists in Kerman (South East of Iran).

Material and Methods
Study Design and Sample

This descriptive-analytical cross-sectional study was carried out on general dentists in Kerman, Iran.
The sample volume was determined as 163 people using the sample size formula n = (z**p[1-p])/d? with a
significance level of 0.01, study power 95%, and a confidence interval of 0.04. Considering the possible drop in
sample volume, 200 general dentists working in Kerman were selected based on a simple sampling method to
reach the sample size. The inclusion criteria were a history of occupational therapy over 12 months and no
history of chronic mental and skeletal disease. The exclusion criteria were unwillingness to cooperate or

complete the questionnaire.

Data Collection
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The data collection tool was a questionnaire, with two personal information sections (gender, age,
marital status, years of employment, average weekly working hours, participation in occupational injury
identification courses, and hepatitis vaccination). The second section of the questionnaire had 24 questions
about occupational hazards, including three questions about physical hazards, three questions about dealing
with legal problems, three questions about psychological hazards, three questions about biological hazards, and
three questions about chemical hazards. Moreover, nine questions on dental risk prevention criteria, including
performing light sports movements, using masks, using guns, using glasses for light cures, and handwashing,
were discussed too. The questionnaire was scored on a Likert scale with 5 to very high scores. “At all” received
a score of zero and “very high” four.

Thus, the Occupational Risk Questionnaire's total score range was zero to 96, and the range of
occupational risk prevention scores from zero and 36. The questionnaire was made based on the papers and
texts by the researcher and was approved with a total validity coefficient of 0.87 and a reliability coefticient of

0.81.

Data Analysis
After collecting data, they were analyzed using IBM SPSS Statistics software version 21.0 (IBM
Corp., Armonk, NY, USA). The t-test, chi-square and linear regression were used. The significance level was

set at 0.05.

Ethical Clearance
The study was approved by the ethics committee of Kerman University of Medical Sciences with the

code IR_RKMU.AC.1897.436.#97000758.

Results

Of the 187 participants, 50.8% were females. A total of 40.6% were in 29-33-year age group, and 52.4%
were married. Forty-three participants worked 24-28 hours a week, 55 people (29.4%) worked for 5-8 years, 83
people (44.4%) were contract workers. Moreover, 51.9% were employed in the clinics and 97.83% were

vaccinated against hepatitis B. Additionally, 77.5% were willing to participate in occupational hazards courses

(Table 1).

Table 1. Distribution of participants according to demographic characteristics.

Variables N %

Gender

Male 92 49.2

Female 95 50.8
Age

24-28 35 18.7

29-33 76 40.6

34-38 34 18.2

39-43 11 5.9

44-48 6 3.2

49-53 12 6.4

54-58 6 82

59 and above 7 3.8
Marriage Status

Married 98 52.4

Single 89 47.6
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Occupational Status

Government Recruitment 62 33.2

Contractual 83 44.4

Perform Accrual Services 28 15.0

Family Dentist 14 7.5
Place of Employment

Office 39 20.9

Clinic 97 51.9

Office + Clinic 51 27.3
Hepatitis B Vaccination

Yes 188 97.9

No 4 2.1
Interest in participating in occupational hazard training workshops

Yes 145 77.5

No 42 22.5

Concerning responding to the prevention criteria questions, the most common task was to use a
special box to dispose of sharp objects and needles. The lowest criteria was to perform light sports movements

between patients' work (Table 2).

Table 2. Mean and standard deviation of the occupational hazards domains.

Variables Mean Standard Deviation Median Minimum Maximum
Muscular-Skeletal Hazards 9.97 4.44 9.00 0 22
Chemical Hazards 2.4 2.21 1.00 0 12
Legal Hazards 1.77 1.70 1.00 0 10
Biological Hazards 3.27 2.67 3.00 0 13
Physical Hazards 3.48 2.54 3.00 0 12
Psychological Hazards 7.39 4.80 7.00 0 22
Occupational Hazards [Total] 27.04 16.21 25.00 0 85
Preventive Measures 21.55 7.28 22.00 0 36

Tables 8 and 4 show the relationship between gender and marital status with each area of occupational
hazards. In all areas and the whole questionnaire except legal (marginal) risks, the women were significantly
more exposed. However, in the field of prevention, they had higher scores and outperformed. In all domains

and overall, married people were significantly more exposed, had higher scores, and performed in prevention.

Table 3. The relationship between gender and score of occupational hazards and prevention criteria.

Domains of Occupational Hazards Gender Mean Standard Deviation p-value

Muscular-Skeletal Hazards Male 7.40 4.25 0.0001
Female 10.50 4.09

Chemical Hazards Male 1.98 1.38 0.0001
Female 3.02 2.62

Legal Hazards Male 1.59 1.46 0.071
Female 1.98 1.91

Biological Hazards Male 2.66 2.50 0.002
Female 3.87 2.71

Physical Hazards Male 2.53 2.10 0.001
Female 4.40 2.60

Psychological Hazards Male 5.38 3.85 0.001
Female 9.83 4.85

Occupational Hazards [ Total’] Male 15.44 10.05 0.001
Female 23.73 12.19

Preventive Measures Male 18.01 6.97 0.001
Female 24.97 5.80
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Table 4. The relationship between marital status and occupational hazard scores and prevention
criteria.

Domains of Occupational Hazards Marital Status Mean Standard Deviation p-value

Muscular-Skeletal Hazards Single 7.28 4.08 0.001
Married 10.52 4.20

Chemical Hazards Single 1.89 1.38 0.001
Married 2.96 2.56

Legal Hazards Single 1.85 1.15 0.001
Married 2.20 1.96

Biological Hazards Single 2.52 2.85 0.001
Married 3.95 2.74

Physical Hazards Single 2.75 2.30 0.001
Married 4.14 2.58

Psychological Hazards Single 9.16 4.62 0.001
Married 9.38 4.85

Occupational Hazards [Total] Single 15.10 9.85 0.001
Married 28.79 12.14

Preventive Measurements Single 17.73 6.71 0.001
Married 25.02 5.93

Multivariate analysis by linear regression method showed that the increase in working hours, increase
in biological risk, mental and psychological domain significantly increase musculoskeletal risk. The increase in
mental and psychological domain score, being single, increasing years of employment, not getting vaccinated,

and job type and increase in working hours per week significantly increase the overall risks (Table 5).

Table 5. The relationship between variables with overall risk and risk prevention.

Variables B t p-value
Total Hazards Marriage Status -2.727 -3.001 0.003
Occupational Years 1.398 5.398 >0.001
Occupational Status 1.510 3.485 0.001
Vaccination -9.024 -3.607 >0.001
Weekly Work Hours 1.484 4.919 >0.001
Prevention Gender 4.621 6.561 >0.001
Age 1.164 5.505 >0.001
Weekly Work Hours 1.285 5.058 >0.001

Figure 1 shows the severity of occupational hazards and prevention criteria. As seen, 8.2% were at

high occupational risk, and 26.2% were weak in compliance with prevention criteria.

70 1 64.2 63.1

percent

occupational hazards preventive measurement

Boood “moderate B weak

Figure 1. Frequency distribution of the individuals according to the occupational hazards and
prevention criteria.
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Figures 2 and 8 are the frequency distribution of severity of occupational hazards and prevention

criteria in terms of gender.
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Figure 2. Frequency distribution of the individuals according to the occupational hazards by gender.
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Figure 3. Frequency distribution of individuals according to the gender-based prevention criteria.

According to the chi-square test, there was a statistically significant difference between the genders of
individuals with occupational hazards (p=0.003). Moreover, there was a statistically significant difference

between the prevention criteria and gender. The women observed more (p=0.001).

Discussion

Dentistry is seen as a high-risk job by dentists and people in the community [6,77. It has been shown
that dentists have worse and more common health problems than other high-risk professions in the medical
group [87].

In this study, 82.6% of the dentists were exposed to moderate risk, and 3.2% were at high occupational
risk. It seems that people have to be aware of job hazards. Occupational risk prevention criteria were poor in
26.2%. As performing preventive measures can prevent the development of musculoskeletal disorders in the
dentist's health against the transmission of microbial and viral infections to the dentist and the patient, it seems

essential to train and control the prevention criteria.
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Women were significantly at higher risk. The physical condition and more responsibilities of the
women in the family and in front of their children can lead to this. Therefore, serious attention to the
occupational health of dentists, especially women, seems necessary. In the present study about the occupational
risk in all areas and the whole questionnaire, a statistically significant difference was observed between
demographic variables and gender. Women had significantly higher scores. This may be because of the
physiological and physical condition of women. Moreover, besides dental work, they are active in household
chores too. Furthermore, in all areas and the total score, married dentists were significantly more at risk of
occupational hazards than single dentists.

In the present study, 96.3% of the individuals reported a range of low to very high levels of
musculoskeletal pain in the past year. The lowest prevalence of pain was in the wrist (17.1% at all). Neck pain
was observed in 82.9% and shoulder in 89.8%. These results can be compared to the study [87] in Lithuania,
where 86.5% of the dentists had general musculoskeletal problems. A systematic review of the dentists'
occupational problems [287 showed that musculoskeletal disorders were the commonest occupational health
problem among dentists. There was a statistically significant difference between the area of musculoskeletal
disorders and gender in the present study. Female dentists had a higher mean score.

Different studies have reported on the difference between men and women. For example, in a study
among postgraduate students and faculty members of the School of Dentistry of the University of Barcelona
[297, women were significantly more likely to have musculoskeletal complaints than men. Furthermore, in
Saudi Arabia [207, there was a significant difference between male and female dentists regarding
musculoskeletal pain in line with our study.

In the present study, 69.0% of the participants had some degree of needle stick and 57.2% skin injuries
caused by milling, razor blades, etc. The prevalence of needle sticks reported in Brazil was 19.2% [307, 61.7%
in Germany [317, and 57.75% in Croatia [827]. Moreover, 66.7% of dentists had skin injuries in another study
by Shah et al. (337 in Washington.

In a study of Shiraz students, 80% of the students were exposed to the patient's saliva and blood [347].
In addition, half of the students and Indian faculty members were injured by sharp objects in the treatment of
patients [17. In dentistry, percutaneous skin injuries like needle sticks and sharp object injuries are widely
seen. The reason for this exposure is that dentists are working in an area with limited access, low vision, and
frequent use of sharp tools.

In the present study, 59.4% of the dentists had eye problems because of foreign objects in their eyes. In
the study in South-Western Saudi Arabia [857, 29.6% and 51.1% of dentists had ocular accidents, respectively,
because of foreign bodies and fluid secretion, and in the study among Greek endodontists, 73% had ocular
injuries [867. Eye injuries in dentistry may be from disposable materials like scale during scaling or droplets of
body fluids (bacteria and aerosols) while using high-speed handpieces [877.

In the current study, 70.6% of the people were exposed to radiation. It was revealed that dental
personnel is exposed to ionizing and non-ionizing radiation [87]. Having a radiograph and conducting
radiography in dental offices makes the dentist prone to ionizing radiation. Non-ionizing radiation damage that
occurs with the use of composites and other resins, and lasers in dental treatments, is another source of damage
to the eye and other tissues [67].

Blue light is used increasingly for beauty treatments, becoming more common. However, light can
cause different toxicities and heat damage by light has to be taken into account. In recent years, eye damage

and non-thermal damage by blue light, called blue light hazard, have been considered [387.
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In the current study, only 16% claimed not to have noise in the workplace. Dentists are exposed to
varying degrees of noise in clinics and laboratories. The noise level in the dental environment is below 85
decibels. Higher than this, the risk of hearing loss is negligible [897. In this study, 54.5% of the subjects had no
allergies to dental materials. Professional activity-related allergies were reported in Romanian dentists at
76.1% [407.

A total of 27.3% of the participants had a lot of mental fatigue because of the dental work. 80.46% of
the dentists in Iran suffered from severe emotional fatigue [417. Studies have revealed that occupational stress
among dentists is more than in other jobs [42,437. Concerning the criteria for preventing occupational
hazards, the most prevalent prevention was using a mask and throwing away the needles and sharp objects in a
safety box. In the study in Nigeria [27, the lowest prevention criterion was using goggles. 100% of dentists in
Mumbai wore masks, gloves, and goggles while working on a patient [447. Additionally, 25% reported never
exercising at least three times a week. It was shown that the incidence of musculoskeletal disorders decreases
with regular exercise [45].

In the present study, 97.7% of the participants said they had been vaccinated against the hepatitis B
virus. In India [467] 88.4%, in Nigeria [457] 68.4% and in Saudi Arabia 74% [207] were vaccinated. The reason
for the high percentage of vaccinations in our study may be that dentists are more aware of the risks of
infection with the hepatitis virus and have thus been vaccinated against it.

Women were significantly better and more prevented in terms of heeding prevention criteria. This
may be in the obsession of more women. The years of employment increase occupational hazards based on the
regression test of increasing working hours.

In this study, contractual dentists and k coefficient were more at risk of occupational hazards, with
this difference being significant. Perhaps this difference is that contracted people and k coefficient within the
scope of the regulations set and with the tools and materials in the purchase and selection may not have a role

and pose a greater risk.

Conclusion

A high prevalence of musculoskeletal disorders was observed. There was a statistically significant
relationship between gender and marital status and an increase in years of work with occupational hazards.
The most common task in terms of prevention was to use a safety box to dispose of sharp objects and needles,
and the lowest criteria was to perform light sports movements between patients' work. Holding special

workshops to identify occupational hazards and prevention criteria is recommended.
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