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Abstract  

 

The COVID-19 pandemic substantially changed dental practice, increasing 
occupational exposure concerns and requiring rapid adoption of protective measures, 

and our study evaluated the use of personal protective materials and environmental 

disinfection technologies among dental professionals and explored associated 

occupational and psychological burden. A cross-sectional electronic survey was 
distributed to 120 dental professionals who were clinically active during the 

pandemic. Seventy complete responses were analyzed, and data were summarized 

using frequencies and percentages, while sex-based comparisons were performed 

with chi-square or Fisher’s exact tests. Gloves and face masks were reported by all 
participants, while protective eyewear or face shields were used by 82.9%. 

Nebulization and ultraviolet disinfection were adopted less frequently, by 25.7% and 

20.0%, respectively. Stress was reported by 51.4% of respondents, fear by 35.7%, 

anxiety by 7.1%, and physical fatigue by 5.7%. Medication or supplement use was 
reported by 37.1% of respondents. No significant sex-related differences were 

identified. Personal protective materials were widely adopted, whereas 

environmental technologies were implemented less consistently, and future 

preparedness should integrate protective equipment, environmental controls, 
training, and psychological support within coordinated dental emergency response 

frameworks. 
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Introduction 

 

The COVID-19 pandemic profoundly altered dental practice by amplifying concerns 

related to occupational exposure, aerosol generation, and the safety of both clinicians and 

patients, and dental professionals were considered particularly vulnerable because routine 

procedures require close face-to-face contact and frequently involve saliva, blood, droplets, and 

aerosol-producing instruments. Early evidence showed that fear of infection was accompanied 

by rapid changes in clinical behavior, including increased use of personal protective equipment, 

patient triage, and modifications to treatment protocols [1]. At the same time, dentists reported 
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marked psychological reactions, reflecting the combined effects of infection risk, uncertainty, 

and disruption of routine professional activity [2-4]. 

The interruption or restriction of elective dental care also produced important 

organizational and economic consequences, and surveys conducted during lockdown 

documented reduced patient flow, altered working schedules, and concerns regarding the 

continuity of dental services [3], and similar findings were reported among dental practitioners 

in Poland, where professional attitudes and infection-control behavior changed substantially in 

response to the outbreak [1,4]. In the United Kingdom, the pandemic was associated with 

considerable psychological distress and a strong perceived impact on professional and personal 

life [5]. Studies performed in Germany and Norway likewise identified anxiety, stress, and 

emotional strain among dental personnel, confirming that the psychological burden was not 

limited to a single healthcare system or geographic region [6,7]. 

These concerns were closely linked to the biological characteristics of dental care, and a 

systematic review demonstrated that numerous dental procedures can generate droplets and 

aerosols, although their quantity and clinical relevance vary according to the instrument and 

procedure used [8-10]. Consequently, pandemic-era recommendations emphasized layered 

prevention, including patient screening, personal protective barriers, surface disinfection, 

ventilation, and reorganization of the dental office [9], and experimental evidence further 

indicated that natural ventilation and saliva ejectors may reduce aerosol concentrations during 

clinical procedures, supporting the integration of source-control and environmental measures 

[10]. Masks and respirators, therefore, became central components of occupational protection, 

although their filtration characteristics and indications vary by design and clinical context [11]. 

Beyond immediate infection-control requirements, the pandemic reshaped dentists’ 

perceptions of professional risk, a multicountry survey conducted in Latin America documented 

substantial changes in clinical practice and widespread concern among dental professionals 

[6,12]. In the United States, dental care providers also reported broad effects on workflow, 

preparedness, and delivery of care, while demonstrating an ability to adapt to rapidly changing 

recommendations [13], and anxiety remained an important outcome in later assessments, 

suggesting that psychological consequences persisted beyond the initial phase of the crisis 

[3,14,15]. More recent evidence indicates that several infection-control practices introduced 

during the pandemic continued to influence dental activity, although their implementation was 

not uniform across practices [15]. 

Against this background, we conducted the present study to examine current protective 

measures, environmental disinfection technologies, and their psychological impact on dental 

professionals during the COVID-19 pandemic, and in our study, we also evaluated self-reported 

occupational and psychological burden and explored whether these outcomes differed according 

to sex, and by analyzing both technical protection and human burden, we aimed to inform 

future protocol improvements and enhance pandemic preparedness in dental practice. 

 

Materials and Methods 

 

Study design and participants 

We conducted this cross-sectional, questionnaire-based our study among practicing 

dentists and dental practitioners actively involved in clinical work during the COVID-19 

pandemic, and the survey targeted professionals who experienced pandemic-related changes in 

clinical workflow, occupational exposure, infection control requirements, and professional 

stress, with the aim of gathering insights into infection control and occupational health 

strategies, and the questionnaire was distributed electronically to 120 eligible professionals 

through professional communication channels and social media, and seventy complete 

responses were retained for analysis, corresponding to a response rate of 58.3%, and we 

included only those who were professionally active during the pandemic who submitted a 
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complete questionnaire. The participation of doctors in our study was voluntary, and we 

processed the data collected anonymously.  

 

Questionnaire and variables 

Data from collaborating physicians were collected using a de novo electronic 

questionnaire developed specifically for our study, and the instrument comprised 10 closed-

ended questions addressing the professional, behavioral, and psychological effects of the 

COVID-19 pandemic on dental practice, and for the present analysis, the variables were 

organized into three main domains. 

The first domain included professional characteristics, namely sex and years of clinical 

experience, and professional experience was classified into three categories: 1–5 years, 5–10 

years, and more than 10 years, and in the second direction, we coordinated the use of protective 

materials and environmental infection control technologies, personal protective measures 

included gloves, face masks, and goggles or face shields, and additional environmental 

measures included nebulization and ultraviolet-based disinfection. 

The third domain assessed occupational and psychological burden, participants indicated 

whether they had experienced stress, fear, anxiety, or physical fatigue during the pandemic, and 

the use of medication or dietary supplements was also recorded, including sleep medication, 

anti-stress medication, muscle relaxants, and vitamin or mineral supplements. 

We exported the answers from the electronic survey platform to a database with 

spreadsheets, and we checked the dataset for completeness, duplicate entries, and inconsistent 

responses before statistical analysis, we coded the categorical variables numerically, while we 

kept the original answer categories for interpretation.  

 

Statistical analysis 

Statistical analysis was performed using GraphPad Prism, version 10.2.3 (GraphPad 

Software, Boston, MA, USA). Categorical variables were summarized as absolute frequencies 

and percentages. 

Comparisons between female and male respondents were performed using the chi-square 

test, with Fisher’s exact test applied for small sample sizes or when assumptions were not met, 

and this rigorous statistical approach ensures the reliability of our findings, which are primarily 

descriptive and hypothesis-generating due to the modest sample size and cross-sectional design. 

All tests were two-sided, and a p-value below 0.05 was considered statistically 

significant, and because of the modest sample size, the limited number of observations in 

several response categories, and the cross-sectional nature of our study, subgroup comparisons 

were considered exploratory, and accordingly, the findings were interpreted primarily as 

descriptive and hypothesis-generating rather than confirmatory. 

 

Results 

 

Characteristics of the participants 

Of all the dentists invited by us to participate, 70 sent complete questionnaires and were 

included in the analysis, resulting in a response rate of 58.3%, and the final sample we 

conducted included 43 women (61.4%) and 27 men (38.6%). 

Clinical experience varied within the population we studied. 31 participants (44.3%) 

practiced dentistry for 1–5 years, representing the largest professional subgroup. Another 22 

respondents (31.4%) reported 5-10 years of clinical experience, while 17 of the participants 

(24.3%) worked in dentistry for more than 10 years. Although professionals were represented at 

different stages of their careers, about three-quarters of respondents had no more than 10 years 

of clinical experience. The demographic and occupational characteristics of the population 

studied are summarized in Table 1.  
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Table 1. Demographic and professional characteristics of our study participants. 

 

Characteristic Category n % 

Sex Female 43 61.4 

Male 27 38.6 

Professional experience 1–5 years 31 44.3 

5–10 years 22 31.4 

>10 years 17 24.3 

 

 Uptake of protective materials and environmental technologies 

We found that the use of personal protective materials was consistently high among the 

dental professionals surveyed. Gloves and face masks were used by everyone, with identical 

application rates in women and men. Goggles or visors were reported by 58 participants 

(82.9%), including 37 out of 43 women (86.0%), and 21 out of 27 men (77.8%). 

Environmental infection control technologies have been adopted less frequently. 

Nebulization was reported by 18 collaborators (25.7%), and ultraviolet disinfection was used by 

14 participants (20.0%). The corresponding proportions were 23.3% and 18.6% among women 

and 29.6% and 22.2% among men, respectively. 

We did not identify statistically significant differences in sex for the use of protective 

glasses or face protection, nebulization or ultraviolet-based disinfection. Comparative analyses 

were not applicable for gloves and face masks, as both measures were reported by all 

respondents. The full distribution of protection measures on the basis of sex is presented in 

Table 2. 

 
Table 2. Adoption of personal protective materials and environmental infection-control technologies according to sex. 

 

Protective measure Total n/N 

(%) 

Female n/N 

(%) 

Male n/N 

(%) 

p-

value 

Gloves 70/70 (100.0) 43/43 (100.0) 27/27 (100.0) — 

Face masks 70/70 (100.0) 43/43 (100.0) 27/27 (100.0) — 

Protective eyewear/face 

shield 

58/70 (82.9) 37/43 (86.0) 21/27 (77.8) 0.381 

Nebulization 18/70 (25.7) 10/43 (23.3) 8/27 (29.6) 0.555 

UV-based disinfection 14/70 (20.0) 8/43 (18.6) 6/27 (22.2) 0.754 

 

Occupational burden and exploratory associations 

Psychological burden was common among the surveyed dental professionals during the 

COVID-19 pandemic. Stress was the most frequently reported response, affecting 36 

participants (51.4%), followed by fear, reported by 25 respondents (35.7%). Anxiety and 

physical fatigue were reported less frequently, accounting for 7.1% and 5.7% of cases, 

respectively. And 26 participants (37.1%) reported using medications or supplements during the 

pandemic. Exploratory comparisons did not show significant differences between women and 

men for the assessed indicators. The distribution of occupational burden indicators and 

medication/supplement use is illustrated in Figure 1. 
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Figure 1. Distribution of occupational burden indicators and medication/supplement use among dental professionals 

during the COVID-19 pandemic, and bars represent the percentage of respondents reporting stress, fear, anxiety, 

physical fatigue, and medication/supplement use. 

 

Discussion 

 

In the present study, we examined the adoption of personal protective materials and 

environmental disinfection technologies among dental professionals during the COVID-19 

pandemic, as well as the occupational and psychological burdens reported by participants. Our 

principal finding was the marked difference between the widespread use of personal protective 

barriers and the more limited implementation of environmental control technologies, and gloves 

and face masks were used by all respondents, while protective eyewear or face shields were 

adopted by more than four-fifths of the sample, and by contrast, nebulization and ultraviolet-

based disinfection were reported by only approximately one-quarter and one-fifth of 

participants, respectively. 

The universal use of gloves and masks observed in our study is consistent with the rapid 

modification of infection-control behavior described among dentists during the early stages of 

the pandemic [1,3,4]. The extensive use of protective eyewear is also clinically warranted 

because dental procedures are performed near the patient’s oral cavity and may generate 

droplets and aerosols that can contaminate exposed facial surfaces [8]. Therefore, masks, 

respirators, eye protection, and gloves represented the most accessible components of a layered 

prevention strategy [9,11], nevertheless, our questionnaire did not differentiate between surgical 

masks and filtering respirators or between goggles and face shields, and consequently, the 

reported prevalence reflects the adoption of broad protective categories rather than the level of 

protection provided by specific products. 

The lower use of nebulization and ultraviolet disinfection suggests that environmental 

technologies were not incorporated as consistently as personal protective equipment, and this 

difference may reflect variations in cost, infrastructure, technical knowledge, or confidence in 

the effectiveness of these methods, and existing evidence indicates that environmental control 

should not rely on a single intervention, ventilation, high-volume evacuation, saliva ejectors, 
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source control, and appropriate organization of the clinical space may jointly reduce aerosol 

dispersion [9,10]. More recent studies have also emphasized engineering and bioengineering 

approaches to control aerosols and improve infection prevention in dental units [16,17]. 

However, because our study assessed self-reported use rather than technical performance, we 

cannot determine whether the selected measures reduced occupational exposure or infection 

rates. 

An important finding of our article was that extensive protective behavior coexisted with 

a substantial psychological burden, and stress affected 51.4% of respondents, while fear was 

reported by 35.7%, and these observations are broadly aligned with studies from Italy, the 

United Kingdom, Germany, Norway, Poland, and Latin America, which documented anxiety, 

fear, emotional distress, and professional uncertainty among dental personnel [2,5–7,12,14],  

the psychological impact of the pandemic was likely influenced not only by the perceived risk 

of infection but also by disrupted clinical activity, changing recommendations, financial 

uncertainty, and concern about transmitting infection to family members or patients [3,5,13], 

and in our sample, medication or supplement use was reported by 37.1% of participants, 

although the questionnaire did not establish whether these products were initiated specifically 

because of pandemic-related symptoms. 

We did not identify statistically significant sex-related differences in protective behavior 

or occupational burden. These comparisons should not be interpreted as evidence of 

equivalence between women and men. The limited sample size and the small number of 

observations in several response categories reduced the statistical power of the subgroup 

analyses. For this reason, we regarded them as exploratory. 

Our study has several additional limitations, the cross-sectional design prevents causal 

interpretation, and the use of a de novo, self-administered questionnaire introduces the 

possibility of recall and reporting bias, participants were recruited through electronic 

professional channels, which may have produced selection bias and limited generalizability, and 

we also lacked detailed information regarding mask type, frequency of equipment use, technical 

specifications of ultraviolet devices, nebulization protocols, ventilation, or the characteristics of 

the clinical setting, and despite these limitations, our article provides an integrated description 

of technical protection and occupational burden in dental practice. The findings support 

preparedness models that combine accessible protective materials, evidence-based 

environmental controls, clear clinical protocols, and structured psychological support rather 

than treating these components as separate responses to infectious-disease emergencies [15–17]. 

 

Conclusions 

 

This study demonstrates that dental professionals adopted personal protective materials 

more consistently than environmental disinfection technologies during the COVID-19 

pandemic, as gloves and face masks were universally used and protective eyewear was widely 

reported, whereas nebulization and ultraviolet disinfection remained less common; despite these 

preventive measures, stress, fear, and medication or supplement use were still frequent, 

suggesting that future preparedness in dental practice should combine accessible protective 

equipment, effective environmental controls, clear clinical protocols, staff training, and 

structured psychological support to safeguard both clinical safety and professional resilience 

during emergencies. 
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