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Epidemiological investigation of 
infectious occupational exposure 
among dental students in a 
stomatological teaching hospital: 
a cross-sectional study
Na Tang , Si He  and Sha Li *

Changsha Stomatological Hospital, Changsha, China

Purpose: To analyze the infectious occupational exposure status and related 
factors in stomatological hospital students.

Methods: The infectious occupational exposure data reported by students 
in Changsha Stomatological Hospital from 2019 to 2023 were collected and 
analyzed from three aspects: basic situation, exposure situation and emergency 
treatment after exposure.

Results: A total of 1,151 students were investigated from 2019 to 2023, and 48 
of them had  infectious occupational exposure, with an occupational exposure 
rate of 4.17%. Interns (6.44%) had the highest rate of occupational exposure to 
infectious diseases, and most of the exposures were related to handling medical 
waste (62.50%) and puncture wounds by hollow needles (70.83%). Maxillofacial 
surgery (54.17%) was the department with the highest proportion of students with 
infectious occupational exposure. The investigation showed that although none 
of the exposed students were infected after follow-up, 56.25% of the students 
still did not receive proper emergency treatment after infectious occupational 
exposure, and 16.67% of the students did not receive timely report after exposure.

Conclusion: Dental students have a high risk of occupational exposure to infectious 
diseases, so it is very important to strengthen their occupational protection 
awareness and operational skills, standardize the emergency treatment measures 
and reporting procedures of students after occupational exposure, and ensure the 
correct treatment and reporting of dental students after occupational exposure.
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Introduction

As an old Chinese saying goes, “Toothache may not be a disease, but the pain can feel 
worse than one.” Oral health has become an increasingly concerned health issue. Although 
dental procedures are performed in relatively small areas of the mouth, the high-speed rotation 
of dental instruments during treatment can generate large amounts of aerosols, which may 
contain bacteria, fungi, and viruses (1), and potentially dispersing throughout the entire room 
(2). Microorganisms in aerosols can also proliferate on dental equipment and water pipes, 
forming biofilms on surfaces. If sterilization is not thorough, the bacteria and other 
microorganisms in the biofilm may continue to generate infectious aerosols during subsequent 
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treatments (3), potentially exposing dental healthcare workers to a 
prolonged infectious environment. Furthermore, dental instruments 
are predominantly delicate and sharp handheld tools, thereby 
increasing the occupational exposure risk for dental healthcare 
workers (4). Research has shown that dental students are highly 
susceptible to needle stick injuries and may also encounter numerous 
incidents of exposure to patients’ bodily fluids (5). The quality of 
infection control education in dental teaching institutions is crucial 
and indispensable for reducing student exposure. However, it has been 
observed that the majority of studies focusing on student occupational 
exposure have relied on self-designed questionnaires for data 
collection (6), which are likely to be affected by recall bias and may not 
fully capture the circumstances surrounding students’ occupational 
exposures (7). Based on the reported cases of occupational exposure 
among dental students, this study retrospectively examines the five-
year occupational exposure rate among students at a tertiary-grade A 
stomatological hospital. It analyzes the current status and causes of 
occupational exposure among dental students, identifies key risk 
factors, and proposes targeted preventive measures. The findings aim 
to provide reference for dental hospitals and teaching institutions in 
safeguarding students’ occupational health.

Materials and methods

Research object

Selecting Changsha Stomatological Hospital in Hunan Province, 
China as the research site, the hospital is an affiliated dental hospital 
of Hunan University of Traditional Chinese Medicine and one of the 
main dental teaching institutions in Hunan Province. It provides 
clinical training to hundreds of dental students every year. The 
students who participate in clinical training at this hospital are 
mainly divided into four categories (Interns: senior students majoring 
in dentistry who come to the hospital for internships; Postgraduates: 
graduate students who pursue a master’s degree in clinical dentistry 
at this hospital. Physicians receiving standardized training (PRST): 
students who receive standardized training for resident physicians at 
this hospital. Advanced-Study students: students who receive training 
outside the national enrollment plan to improve their oral 
professional level). Four types of dental students from 2019 to 2023 
were selected as the research subjects, and occupational exposure 
related data that occurred and were reported within 5 years were 
collected. This is a populational epidemiological study, no animal 
experiments are involved, no human clinical studies are included, and 
there are no potentially identifiable images or data, so it is not 
applicable for ethical approval. However, the person in charge of this 
study has made a record to the Science and Education department of 
the Changsha Stomatological Hospital, so as to ensure the authenticity 
and confidentiality of the data in this study. All research subjects 
were anonymous.

Inclusion criteria: interns, postgraduates, physicians receiving 
standardized training (PRST) and Advanced-Study students who have 
completed clinical training in Changsha Stomatological Hospital.

Exclusion criteria: (1) students who are unable to complete the 
one-year follow-up due to dropout or other reasons; (2) students who 
are only short-term interns in clinical practice and do not involve 
clinical operations.

Research methods

The data were collected by combining the active reporting of 
infectious occupational exposure and the follow-up of nosocomial 
infection management department. Dental students are required to 
complete an occupational exposure registration form immediately 
after occupational exposure and report it to the infection management 
department of the hospital, and professional doctors should assess and 
dispose of their exposure and follow-up (8). All students who 
registered and were eligible were selected. We selected all participating 
eligible students and did not miss or intentionally select any student. 
This study primarily compiles data based on the reported cases of 
occupational exposure among students and the completed Healthcare 
Worker Occupational Exposure to Infectious Diseases Case 
Registration Form. It mainly includes three aspects: basic information 
(gender, age, occupational category, and department), exposure 
information (exposure process, exposure site, exposure method, and 
exposure source), and post-exposure treatment and reporting 
information (washing time, whether disinfection is required, whether 
emergency treatment is correct, post-exposure preventive measures, 
whether infection occurs after exposure and report relevant 
information). To facilitate subsequent follow-up on whether dental 
students become infected after occupational exposure, they report 
incidents using their real names when completing the Infectious 
Disease Occupational Exposure Registration Form. Therefore, if the 
reported data is incomplete, S. H. (responsible for data collection and 
management) will contact the student to request supplementary 
information. However, during the data aggregation and analysis phase, 
this staff member will remove all identifying information before 
compiling the data for the analysis team. Consequently, the data used 
for statistical analysis in the study are anonymized.

Statistical methods

The description of count data was expressed by absolute number 
(N) and relative number (rate or component ratio, %). Chi-square test 
was used for comparison between groups, and the statistical test level 
was 0.05. All the analyses employed IBM SPSS Statistics version 20.

Results

Basic characteristics

A total of 1,151 students from four categories were investigated 
from 2019 to 2023, among which 48 students had  infectious 
occupational exposure, with an occupational exposure rate of 4.17%. 
The basic characteristics of each year are shown in Table 1. The data 
indicate an occupational exposure rate of 3.23% among male students 
and 4.89% among female students. Statistical analysis revealed no 
significant difference between the two groups (χ2 = 1.946, p = 0.163). 
As the p-value exceeds 0.05, the current findings do not support the 
conclusion that female students exhibited a higher occupational 
exposure rate than male students in this study. But there were 
significant differences in occupational exposure rates among students 
of different categories (χ2=24.401, p = 0.000) and students of different 
grades (χ2 = 11.685, p = 0.020) (Figure 1).
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Characteristics of occupational exposure 
processes

Among all the links of occupational exposure, the highest 
proportion of occupational exposure occurred in the disposal of 
medical waste (62.50%), the most frequently affected site was the 
index finger (66.67%), the highest proportion of exposure equipment 
was the hollow needle (70.83%), and the highest proportion of 
exposure source was the blood (93.75%). Among all clinical 
departments of stomatology, oral and maxillofacial surgery accounted 
for the highest proportion of students’ occupational exposure 
(54.17%), followed by oral emergency department (16.67%). The 
above differences were statistically significant, and specific 
characteristics were shown in Table 2.

Post-occupational exposure treatment and 
reporting

According to the “Guidelines for the Protection of Occupational 
exposure to blood-borne Pathogens,” after blood-borne 
occupational exposure, medical staff should use soap solution and 
running water to clean the contaminated parts. When the mucosa 
such as the eye is contaminated, a large amount of normal saline 
should be used to wash the mucosa repeatedly. When there is a 
wound, gently squeeze the wound from the proximal end to the 
distal end to avoid squeezing the wound area, squeeze out the blood 
at the injured area as much as possible, then rinse the wound with 
soapy water and running water, disinfect and bandage the wound 
area with 75% ethanol or 0.5% iodophor. If the exposure source is 
a patient with blood-borne infectious disease or a suspected patient, 
corresponding post-exposure preventive and blocking measures 
should be taken (9).

Among the students with occupational exposure investigated in 
this study, 41.67% of the students washed the wound for less than 
3 min after exposure, 14.58% of the students did not carry out 
disinfection, and 56.25% of the students failed to carry out correct 
emergency treatment. After the evaluation by professional doctors, 7 
persons (14.58%) received hepatitis B immunization measures, and 1 
person (2.08%) received HIV infection blocking measures. Through 
the follow-up of the hospital infection management department, all 
occupational exposure workers were not infected after occupational 
exposure. However, 16.67% of the students failed to report the 
situation to the hospital infection management department in time 
after occupational exposure (Table 3).

Discussion

This study found that although the total number of female students 
in the stomatology hospital studied and the number of infectious 
occupational exposure were more than that of males, the gender 
exposure rate of males and females was not statistically significant, 
which was consistent with the results of Mungure EK’s study (10). In 
terms of occupational categories, interns have the highest occupational 
exposure rate, which is consistent with the findings of Ravi A (4), and 
oral students and inexperienced practitioners are the most vulnerable 
to occupational exposure to needle stick injuries. According to the 
clinical experience of this study, this may be because interns are often 
assigned to do the final sorting work of contaminated instruments in 
clinical practice, and their professional skills are not developed and 
their clinical experience is limited, so they are easy to be scratched by 
sharp instruments such as needles, probes or drills during the final 
treatment of medical waste (11). This is in line with the finding in this 
study that instrument disposal accounts for the highest proportion of 
occupational expose-related operations. A 10-year monitoring study 
also showed that occupational exposure in a dental teaching 
environment was mostly associated with instrument cleaning (12).

A large number of dental students have experienced one or more 
occupational exposures during their training, among which 
percutaneous injuries are the majority, and needle-stick injury is the 
most common source of exposure (13). Similarly, this study also found 
that needle-stick injury (hollow needle or solid needle) was the most 
common way of occupational exposure among students, accounting for 
87.5%, and the exposure sites were almost concentrated in the thumb 
and index finger, which may have been caused by failure to comply with 
safety techniques such as single-handed needle recapping or failure to 
use safety-engineered devices (14). Although the dental department may 
appear to have more contact with the patient’s saliva, more occupational 
exposure occurs from the patient’s blood, and studies have shown that a 
minor oral surgery can lead to undetectable blood contamination of 
clinical surfaces and the physician’s personal protective equipment (15–
17). Due to the large number of oral microvessels and the fragile oral 
environment of most patients, procedures often lead to bleeding. This is 
especially pronounced in maxillofacial surgery. Maxillofacial surgery 
operations mostly involve invasive operations such as tooth extraction, 
and bleeding is difficult to avoid, so medical staff are more likely to 
be exposed to the blood environment of patients. This study also proves 
that students in maxillofacial surgery have a higher proportion of 
occupational exposure than those in other departments.

Proper emergency management and preventive measures are key to 
avoiding infection in exposed persons. A systematic review also found 
that most studies showed inadequate reporting of needle-stick injuries 
and knowledge of post-exposure management in dental students (18). 
This study found that less than half of the stomatology students with 
occupational exposure would wash the wound for more than 5 min at 
the first time, and only 43.75% of the students would use the correct 
emergency treatment, Consistent with Wu L’s research (19), most 
students believe that the education they receive about occupational 
exposure is inadequate. With a sound occupational exposure disposal 
system and emergency treatment process, the School of Stomatology can 
strengthen the education of students on the transmission of blood-borne 
pathogens, so that medical personnel can make post-exposure treatment 
more clearly after occupational exposure, and pay more attention to the 
necessity of occupational exposure reporting (20). Raising awareness is 

TABLE 1 Characteristics of stomatology students with infectious 
occupational exposure.

Class Number 
(exposure rate, %)

Gender 
(male/female)

Age 
(years)

2019 7/169(4.14) 3/4 22–23

2020 2/225(0.89) 0/2 21–22

2021 11/196(5.61) 3/8 20–25

2022 10/291(3.44) 3/7 19–26

2023 18/270(6.67) 7/11 20–26

Total 48/1151(4.17) 16/32 19–26
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TABLE 2 Clinical procedures involved with infectious occupational exposures among stomatology students.

Item Number Constituent ratio χ2 P

Procedure 54.889 0.000

  During the treatment 12 25.00

  Disposal of wastes 30 62.50

  Local anesthesia 5 10.42

  Other 1 2.08

Exposure site 63.778 0.000

  Thumb 10 20.83

  Index finger 32 66.67

  Middle finger 5 10.42

  Palm 1 2.08

Exposed instruments 45.750 0.000

  Hollow needle puncture 34 70.83

  Solid needle puncture 8 16.67

  Sharp cut 6 12.50

Exposure source 73.500 0.000

  Blood 45 93.75

  Saliva 3 6.25

Workplace 80.451 0.000

  Dept. of Oral and Maxillofacial Surgery 26 54.17

  Dept. of Oral Emergency 8 16.67

  Dept. of Endodontics 7 14.58

  Dept. of Periodontology 1 2.08

  Dept. of Orthodontics 2 4.17

  General department or Outpatient department 2 4.17

  Others 2 4.17

significantly associated with reducing the incidence of needle-stick 
injury, and correct awareness plays a key role in reducing the incidence 
of needle-stick injury in dental students (21). Timely, correct and 
effective preventive measures taken after occupational exposure can 
reduce the injury of occupational exposure to a certain extent and 

minimize its impact (22). Therefore, the relevant departments of the 
hospital should improve the emergency treatment and reporting process 
system of occupational exposure (23), integrate the publicity and 
implementation of relevant standards into the hospital sense 
management training plan, and do pre-job training. Clinical departments 
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FIGURE 1

Comparison of occupational exposure rates among stomatology students from 2019 to 2023 (PRST, physicians receiving standardized training).

https://doi.org/10.3389/fpubh.2025.1562112
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Tang et al. 10.3389/fpubh.2025.1562112

Frontiers in Public Health 05 frontiersin.org

are regularly organized to carry out situational occupational exposure 
emergency drills, and through repeated emergency drills, medical 
personnel are helped to realize the importance of occupational protection 
and post-exposure emergency treatment from the ideological perspective.

The study also has some limitations. First of all, this study is a cross-
sectional investigation, which can only provide some occupational 
exposure clues, and cannot draw causal links. Secondly, the occupational 
exposure information case form filled in by occupational exposed 
persons contains limited contents, and some factors that may lead to 
students’ occupational exposure, such as daily working hours and 
number of patients received, are not covered. In the future, more detailed 
occupational exposure information case forms can be designed and filled 
in immediately when students have occupational exposure, so as to 
report exposure information more accurately and truthfully.

In summary, among students majoring in stomatology, young 
interns have the highest rate of occupational exposure to infectious 
diseases, and medical waste disposal is an important link in their 
occupational exposure. The key to preventing occupational exposure of 
stomatological students is to formulate a complete occupational exposure 
handling and reporting process, strengthen the training of emergency 
handling of occupational exposure for stomatological students, especially 
maxillofacial surgery students, improve their occupational protection 
ability and correct operational skills, and avoid needle-stick injury.
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TABLE 3 Emergency treatment and report analysis of stomatology students after infectious occupational exposure.

Item Number Constituent ratio 2χ P

Flushing time (min) 14.250 0.001

  <3 20 41.67

  3 ~ 5 6 12.50

  ≥5 22 45.83

Disinfect 48.167 0.000

  Yes 41 85.42

  No 7 14.58

Correct emergency handling 1.500 0.221

  Yes 21 43.75

  No 27 56.25

Preventive measure 82.688 0.000

  Hepatitis B immunization 7 14.58

  HIV blocking 1 2.08

  No 40 83.33

Post-exposure infection 96.000 0.000

  Yes 0 0.00

  No 48 100.00

Reported in time 42.667 0.000

  Yes 40 83.33

  No 8 16.67
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