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			ABSTRACT:  Biosafety is essential for reducing exposure to infections and preventing contamination in dental practices. This study aimed to assess the knowledge level and compliance with the infection control protocol at a dental school within a university in Costa Rica. An online survey was distributed to all students, faculty, and support staff working in the university’s dental clinics between May and June 2022. The questionnaire included items on sociodemographic characteristics, training and mechanisms of information dissemination, access to personal protective equipment (PPE), perceptions of protocol adherence, sharps injuries, and vaccination practices. Descriptive statistics and chi-square tests were used to analyze the data. A total of 232 individuals participated; the majority were women (71%). Clinical students represented 35% of respondents, followed by faculty (30%), preclinical students (25%), and support staff (10%). While 98% reported being familiar with the protocol and 79% had received training, the proportion of trained faculty was notably lower (55%). Faculty also reported lower adherence to PPE use and biomedical waste management procedures. Preclinical students reported limited access to handwashing stations and related supplies. Only 66% of participants reported performing proper hand hygiene, and 70% cleaned electronic equipment appropriately. Vaccination rates for hepatitis B and COVID-19 were high, but antibody testing frequency was low. Despite widespread awareness of infection control protocols, adherence varies across groups. Faculty and preclinical students exhibit greater challenges in compliance. Strengthening training efforts and improving access to essential biosafety resources are critical to enhancing protocol implementation and ensuring safer clinical environments.

			

			KEYWORDS: Biosafety; Dental clinics; Communicable disease control; Education; Occupational health.

			RESUMEN: La bioseguridad es esencial para reducir la exposición a infecciones y prevenir la contaminación en la consulta odontológica. El objetivo de esta investigación fue determinar el nivel de conocimiento y cumplimiento del protocolo de control de infecciones en una Facultad de Odontología en una universidad en Costa Rica. Se aplicó una encuesta por correo electrónico a todos los estudiantes, docentes y personal de apoyo en las clínicas entre mayo y junio de 2022. El cuestionario incluyó variables sociodemográficas, capacitación y divulgación de la información, acceso a equipo de protección personal (EPP), percepción del cumplimiento del protocolo, accidentes punzocortantes y vacunación. Se utilizó estadística descriptiva y la prueba de chi-cuadrado para el análisis de variables. Participaron 232 personas, la mayoría mujeres 71%. Estudiantes de clínica 35%, docentes 30%, estudiantes de preclínica 25% y personal de apoyo 10%. El 98% conocía el protocolo y el 79% había recibido capacitación, siendo menor en docentes (55%). Los docentes mostraron menor cumplimiento en el uso de EPP y manejo de residuos. Los estudiantes de preclínica percibieron menor acceso a estaciones de lavado de manos e insumos. Solo el 66% cumplía con la higiene de manos, y el 70% limpiaba equipos electrónicos. La vacunación contra hepatitis B y COVID-19 fue alta, los análisis de anticuerpos fueron bajos. Aunque el conocimiento sobre bioseguridad es elevado, su implementación práctica varía entre los grupos. Los docentes y estudiantes de preclínica enfrentan mayores desafíos. Se debe fortalecer la capacitación y mejorar el acceso a recursos.

			PALABRAS CLAVE: Bioseguridad; Clínicas dentales; Control de enfermedades transmisibles; Educación; Salud ocupacional.

			INTRODUCTION

			Biosafety involves implementing safety measures to minimize exposure to potentially infectious microorganisms and prevent contamination of the work environment (1, 2). Research shows that healthcare workers face various occupational risks (physical, biological, chemical, ergonomic, and psychosocial), especially those in hospitals and healthcare centers, making it a major public health concern (3). In dentistry, infection control is a critical priority because clinical procedures inherently carry risks of exposure to pathogenic microorganisms. Such exposure may occur through contact with blood, saliva, and other bodily fluids (whether directly or indirectly) via contaminated instruments, equipment, aerosols, or clinical surfaces (4, 5).

			In recent years, both internationally and in Costa Rica, numerous studies have been conducted to strengthen safety protocols for dental care and encourage adherence to biosafety recommendations (6-10). However, in the Costa Rican context, scientific evidence on infection control remains limited. Existing research has largely centered on hospital environments and the surveillance of nosocomial infections. For instance, Cole-Gutiérrez et al. (2006) conducted a retrospective descriptive study on hospital-acquired infections at San Rafael Hospital in Alajuela (11), and Mena Young et al. (2017) evaluated microbiological monitoring of healthcare-associated infections in national hospitals (12). Despite these contributions, no studies to date have specifically examined biosafety practices or infection control protocols within university-based dental clinical settings.

			Dental schools are complex biological environments where academic training, clinical practice, and direct patient care converge. In these settings, strict implementation of biosafety protocols is crucial to protect patients, faculty, and students alike (13). Students are an essential part of the team, actively involved in daily care activities (1,14), and faculty members serve crucial roles as educators and promoters of safe practices (15,16). The success of these practices and their adoption by students largely depends on the knowledge and leadership demonstrated by faculty in biosafety matters (17).

			In this context, perceptions and levels of knowledge regarding infection control protocols are critical factors that require particular attention from health-related educational institutions. Such knowledge directly influences compliance with, and the effective implementation of, these protocols (18). Although some dental schools in Costa Rica have established infection control guidelines and committees responsible for periodically updating them (19), no studies have yet evaluated how these protocols are implemented in practice. Therefore, this study aims to assess the knowledge level and compliance with the Infection Control Protocol at a university dental school in Costa Rica. It explores the perceptions of students, faculty, and support staff to help improve a safe academic and clinical environment.

			METHODS

			This cross-sectional study was conducted in the clinical setting of a dental faculty at a public university from May to June 2022. The inclusion criteria covered students, faculty, and support staff involved in patient care. Individuals who declined participation or did not provide informed consent were excluded.

			Ethical Considerations

			This study received approval from the Scientific Ethics Committee of the public university (protocol CEC-162-2022). The survey header explained the project's nature, confidentiality and anonymization measures. The estimated time to complete the survey was provided. Informed consent was obtained from participants.

			Data Collection

			Data were collected via an online survey that assessed knowledge and perceived adherence to biosafety elements and practices in line with institutional protocols. The survey included single- and multiple-choice questions. Before distribution, the questionnaire was validated with 10 individuals with characteristics similar to those of the study participants. This ensured the clarity and relevance of the items. The survey was sent to all participants via institutional email using the LimeSurvey platform (General Public License). Three reminder emails were sent to increase the response rate. Confidentiality and data anonymization were guaranteed.

			Sociodemographic variables included sex (male or female) and participant type (support staff, faculty, or clinical/preclinical students). Variables related to knowledge and perceptions of compliance with the Infection Control Protocol were defined as: (a) the presence or absence of training and information sharing; (b) access (yes/no) to equipment and materials for hand hygiene, cleaning and disinfection, personal protective equipment (PPE), and waste management; (c) perceived compliance with biosafety standards in these areas; (d) reported experiences (yes/no) with contaminated sharp instruments; and (e) up-to-date adherence (yes/no) to vaccination schedules.

			Statistical Analysis

			Data were recorded in an Excel spreadsheet (Microsoft, Inc., Redmond, WA, USA). Identified inconsistencies were reviewed and corrected. Descriptive statistics were used to show absolute and relative frequencies. Variable analysis was done using the Chi-square test. P-values below 0.05 were considered statistically significant, with 95% confidence intervals. All analyses were performed using SPSS version 22.0 (SPSS Inc., Chicago, IL, USA).

			RESULTS

			The survey was distributed to 245 individuals, of whom 232 responded, yielding a response rate of 94.6%. Among respondents, 71% identified as women. The largest groups were clinical students (35%) and faculty members (30%), followed by preclinical students (25%) and support staff (10%) (Table 1).

			Since completing the questionnaire was optional, item-level response rates ranged from 67% to 98%. Overall, 98% of participants reported being familiar with the Faculty’s Infection Control Protocol. By group, familiarity was reported by 95% of support staff, 98% of faculty, 99% of clinical students, and 98% of preclinical students.

			Table 2 summarizes the distribution of responses across questionnaire categories and indicates whether statistically significant differences were observed among the Faculty groups. Regarding training and dissemination of information, 79% of participants reported having received training on the Infection Control Protocol, with significant differences across groups; faculty reported the lowest rate (55%). This lower pattern of affirmative responses among faculty was consistent for the appropriate use of PPE (73%, p<.01) and for the selection and handling of dental care waste (64%, p<.01). Concerning informational posters, 61% of respondents considered the content appropriate, and 40% believed the number was sufficient. Preclinical students reported the lowest approval rates for both content (38%, p<.01) and quantity (22%, p=.03).

			Access to equipment and materials was evaluated in four areas: hand hygiene, cleaning and disinfection, PPE, and waste management. For hand hygiene, alcohol-based disinfectant was identified as the least accessible resource (78%, p<.01), although support staff unanimously reported easy access (100%). Only 71% of respondents considered the number of handwashing stations at the building entrance adequate (p<.01), with preclinical students reporting the lowest agreement (42%). Additionally, 78% believed the Faculty provides appropriate supplies for cleaning and disinfecting their work areas.

			In the PPE access category, the lowest favorable response rates were for surgical masks (77%, p<.01) and surgical gloves used in specific procedures (75%, p<.01). In waste management, participants reported lower rates of adequacy for containers designated for infectious waste (78%), general waste (81%), and especially sharps disposal (57%). Statistically significant differences were observed for sharps containers, with clinical students reporting the lowest adequacy rate (39%, p<.01).

			Perceptions of compliance with the Infection Control Protocol were also assessed in four parallel categories. For hand hygiene practices, 55% of respondents stated they wash their hands when visibly soiled and before donning gloves. Additionally, 66% reported washing their hands after touching instruments, equipment, materials, or other potentially contaminated surfaces with bare hands, with faculty reporting the lowest compliance (51%, p<.01). A total of 64% indicated they wash their hands immediately after removing gloves.

			In the cleaning and disinfection category, 70% reported disinfecting electronic devices used for accessing electronic records, with preclinical students again showing the lowest compliance (47%, p<.01). Only 33% of students reported cleaning and disinfecting all clinical surfaces with 70% or higher alcohol solution at the end of patient care or their clinical session (p=.03). Nearly all respondents (99%) reported proper handling of hazardous and non-hazardous waste. Regarding PPE use, the lowest adherence rates were observed for surgical masks (40%, p<.01), protective goggles (57%, p<.01), and face shields (83%, p<.01).

			Regarding sharps-related accidents, 91% of participants reported never having experienced such an incident (80% of support staff, 91% of faculty, 86% of clinical students, and 52% of preclinical students; p=.02; 91% response rate). Among the 20 individuals who reported an incident, 17 involved puncture injuries and 4 involved cuts. Most respondents (98%) indicated that sharps injuries should be reported to the university entity (Dental Services and Laboratories Directorate) within 24 hours (100% of support staff; 98% of faculty, clinical, and preclinical students; 71% response rate). Regarding the recommended timeframe for visiting the National Insurance Institute, 81% reported that this should also occur within 24 hours (94% support staff, 77% faculty, 79% clinical students, and 81% preclinical students; 67% response rate).

			Finally, regarding vaccination schedules, 96% of participants (100% support staff, 92% faculty, 100% clinical students, and 94% preclinical students; 86% response rate) reported having a complete vaccination schedule for clinical work. Fewer participants (77% overall) reported having undergone Hepatitis B surface antibody testing, with significant group differences (60% support staff, 61% faculty, 97% clinical students, and 75% preclinical students; 90% response rate; p<.01). All participants reported being vaccinated against COVID-19 (90% response rate), and 89% indicated having received three doses (90% support staff, 95% faculty, 80% clinical students, and 92% preclinical students; p=.02).

			 Table 1. Distribution of sociodemographic variables.

			
				
					
					
					
					
					
					
				
				
					
							
							
							Participants

						
					

					
							
							
							Total

							 (100%)

						
							
							Support

							staff

							 (10%)

						
							
							Professor 

							(30%)

						
							
							Clinical 

							student

							 (35%)

						
							
							Preclinical student

							(25%)

						
					

					
							
							Sex

						
							
							
							
							
							
					

					
							
							Male

						
							
							67 (29%)

						
							
							3 (14%)

						
							
							27 (39%)

						
							
							26 (32%)

						
							
							11 (19%)

						
					

					
							
							Female

						
							
							165 (71%)

						
							
							19 (86%)

						
							
							43 (61%)

						
							
							56 (68%)

						
							
							47 (81%)

						
					

					
							
							Total

						
							
							232 (100%)

						
							
							22 (100%)

						
							
							70 (100%)

						
							
							82 (100%)

						
							
							58 (100%)

						
					

				
			

			

			Table 2. Response Distribution on Knowledge, Access, and Use of Biosafety Elements and Practices at the Faculty of Dentistry, University of Costa Rica.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Survey Questions by Category

						
							
							Survey Population

						
					

					
							
							
							Total 

							(% response per item)

						
							
							Support Staff 

							(%)

						
							
							Professor

							(%)

						
							
							Clinical Student (%)

						
							
							Preclinical Student 

							(%)

						
							
							p

						
					

					
							
							Training and Information Dissemination (N, Yes responses)

						
							
							
							
							
							
							
					

					
							
							Training on biosafety practices (223, Yes)

						
							
							177 (79%)

						
							
							14 (70%)

						
							
							37 (55%)

						
							
							79 (99%)

						
							
							47 (84%)

						
							
							<0.01

						
					

					
							
							Training related to cleaning and disinfection of work area (214, Yes)

						
							
							131 (61%)

						
							
							9 (45%)

						
							
							28 (42%)

						
							
							60 (79%)

						
							
							34 (67%)

						
							
							<0.01

						
					

					
							
							Training on appropriate use of personal protective equipment (210, Yes)

						
							
							187 (89%)

						
							
							17 (89%)

						
							
							48 (73%)

						
							
							74 (100%)

						
							
							48 (94%)

						
							
							<0.01

						
					

					
							
							Training on selection and proper handling of dental care waste (209, Yes)

						
							
							179 (86%)

						
							
							16 (84%)

						
							
							41 (64%)

						
							
							73 (99%)

						
							
							49 (94%)

						
							
							<0.01

						
					

					
							
							Informational poster content on biosafety is adequate (209, Yes)

						
							
							127 (61%)

						
							
							11 (52%)

						
							
							41 (65%)

						
							
							57 (73%)

						
							
							18 (38%)

						
							
							<0.01

						
					

					
							
							Quantity of biosafety informational posters in the Faculty is sufficient (215, Yes)

						
							
							85 (40%)

						
							
							9 (45%)

						
							
							28 (43%)

						
							
							37 (47%)

						
							
							11 (22%)

						
							
							0.03

						
					

					
							
							Access to Equipment and Materials

						
							
							
							
							
							
							
					

					
							
							Hand Hygiene

						
							
							
							
							
							
							
					

					
							
							Dental care personnel have easy access to sinks inside the building (223, Yes)

						
							
							218 (98%)

						
							
							20 (95%)

						
							
							68 (99%)

						
							
							77 (96%)

						
							
							53 (100%)

						
							
							NS

						
					

					
							
							Dental care personnel have easy access to liquid soap inside the building (223, Yes)

						
							
							214 (96%)

						
							
							20 (95%)

						
							
							69 (100%)

						
							
							73 (91%)

						
							
							52 (98%)

						
							
							0.04

						
					

					
							
							Dental care personnel have easy access to paper towels inside the building (223, Yes)

						
							
							205 (92%)

						
							
							20 (95%)

						
							
							67 (97%)

						
							
							70 (88%)

						
							
							48 (91%)

						
							
							NS

						
					

					
							
							Dental care personnel have easy access to alcohol-based hand sanitizer in-side the building (223, Yes)

						
							
							175 (78%)

						
							
							21 (100%)

						
							
							51 (74%)

						
							
							56 (70%)

						
							
							47 (89%)

						
							
							<0.01

						
					

					
							
							Dental care personnel have access to informational posters with proper hand hygiene instructions (194, Yes)

						
							
							176 (91%)

						
							
							19 (95%)

						
							
							53 (90%)

						
							
							66 (89%)

						
							
							41 (93%)

						
							
							NS

						
					

					
							
							It is considered that the number of handwashing stations placed at the building entrances is sufficient (219, Yes)

						
							
							155 (71%)

						
							
							16 (76%)

						
							
							53 (79%)

						
							
							64 (81%)

						
							
							22 (42%)

						
							
							<0.01

						
					

					
							
							Cleaning and Disinfection

						
							
							
							
							
							
							
					

					
							
							The Faculty has appropriate supplies for cleaning and disinfecting the work area (214, Yes)

						
							
							166 (78%)

						
							
							17 (89%)

						
							
							47 (70%)

						
							
							64 (83%)

						
							
							38 (75%)

						
							
							NS

						
					

					
							
							Personal Protective Equipment

						
							
							
							
							
							
							
					

					
							
							The Faculty provides appropriate PPE: gloves (213, Yes)

						
							
							210 (99%)

						
							
							20 (100%)

						
							
							66 (99%)

						
							
							74 (100%)

						
							
							50 (96%)

						
							
							NS

						
					

					
							
							The Faculty provides appropriate PPE: N95 respirator (213, Yes)

						
							
							192 (90%)

						
							
							18 (90%)

						
							
							57 (85%)

						
							
							68 (92%)

						
							
							49 (94%)

						
							
							NS

						
					

					
							
							The Faculty provides appropriate PPE: surgical mask (213, Yes)

						
							
							164 (77%)

						
							
							19 (95%)

						
							
							62 (93%)

						
							
							59 (80%)

						
							
							24 (46%)

						
							
							<0.01

						
					

					
							
							The Faculty provides appropriate PPE: cap (213, Yes)

						
							
							212 (100%)

						
							
							20 (100%)

						
							
							66 (99%)

						
							
							74 (100%)

						
							
							52 (100%)

						
							
							NS

						
					

					
							
							The Faculty provides appropriate PPE: disposable gown (213, Yes)

						
							
							210 (99%)

						
							
							20 (100%)

						
							
							65 (97%)

						
							
							74 (100%)

						
							
							51 (98%)

						
							
							NS

						
					

					
							
							The Faculty provides appropriate PPE: surgical gloves for surgical procedures (213, Yes)

						
							
							160 (75%)

						
							
							17 (85%)

						
							
							43 (64%)

						
							
							72 (97%)

						
							
							28 (54%)

						
							
							<0.01

						
					

					
							
							The Faculty provides easy access to PPE (202, Yes)

						
							
							177 (88%)

						
							
							18 (95%)

						
							
							59 (89%)

						
							
							64 (88%)

						
							
							36 (82%)

						
							
							NS

						
					

					
							
							

							Survey Questions by Category

						
							
							Survey Population

						
					

					
							
							
							Total 

							(% response per item)

						
							
							Support Staff 

							(%)

						
							
							Professor

							(%)

						
							
							Clinical Student (%)

						
							
							Preclinical Student 

							(%)

						
							
							p

						
					

					
							
							The clinics have red bins labeled with the biohazard symbol (212, Yes)

						
							
							211 (100%)

						
							
							20 (100%)

						
							
							65 (98%)

						
							
							74 (100%)

						
							
							52 (100%)

						
							
							NS

						
					

					
							
							It is considered that the number of red bins for disposing of infectious clinical waste is adequate (212, Yes)

						
							
							166 (78%)

						
							
							15 (79%)

						
							
							57 (85%)

						
							
							58 (78%)

						
							
							36 (69%)

						
							
							NS

						
					

					
							
							The clinics have bins for general waste (211, Yes)

						
							
							209 (99%)

						
							
							18 (95%)

						
							
							67 (100%)

						
							
							74 (100%)

						
							
							50 (98%)

						
							
							NS

						
					

					
							
							It is considered that the number of bins for general waste in the clinical environment is adequate (208, Yes)

						
							
							169 (81%)

						
							
							12 (71%)

						
							
							57 (86%)

						
							
							63 (85%)

						
							
							37 (73%)

						
							
							NS

						
					

					
							
							The clinics have red containers for the disposal of sharps (210, Yes)

						
							
							209 (100%)

						
							
							19 (100%)

						
							
							66 (100%)

						
							
							73 (99%)

						
							
							51 (100%)

						
							
							NS

						
					

					
							
							It is considered that the number of red containers for the disposal of sharps is adequate (206, Yes)

						
							
							118 (57%)

						
							
							13 (72%)

						
							
							47 (76%)

						
							
							29 (39%)

						
							
							29 (56%)

						
							
							<0.01

						
					

					
							
							Perception of Compliance with the Infection Control Protocol

						
							
							
							
							
							
							
					

					
							
							Hand Hygiene

						
							
							
							
							
							
							
					

					
							
							Performs handwashing when hands are visibly dirty (223, Yes)

						
							
							123 (55%)

						
							
							8 (38%)

						
							
							34 (49%)

						
							
							51 (64%)

						
							
							30 (57%)

						
							
							NS

						
					

					
							
							Performs handwashing after touching instruments, equipment, materials, and other objects that may be contaminated with blood, saliva, or respiratory secretions with bare hands (223, Yes)

						
							
							148 (66%)

						
							
							12 (57%)

						
							
							35 (51%)

						
							
							60 (75%)

						
							
							41 (77%)

						
							
							<0.01

						
					

					
							
							Performs handwashing before and after treating each patient (223, Yes)

						
							
							199 (89%)

						
							
							14 (67%)

						
							
							62 (90%)

						
							
							74 (93%)

						
							
							49 (92%)

						
							
							<0.01

						
					

					
							
							Performs handwashing before putting on gloves (223, Yes)

						
							
							123 (55%)

						
							
							10 (48%)

						
							
							35 (51%)

						
							
							40 (50%)

						
							
							38 (72%)

						
							
							NS

						
					

					
							
							Performs handwashing immediately after removing gloves (223, Yes)

						
							
							143 (64%)

						
							
							15 (71%)

						
							
							48 (70%)

						
							
							46 (58%)

						
							
							34 (64%)

						
							
							NS

						
					

					
							
							Cleaning and Disinfection

						
							
							
							
							
							
							
					

					
							
							Performs cleaning and disinfection of their workspace (215, Yes)

						
							
							207 (96%)

						
							
							20 (100%)

						
							
							62 (91%)

						
							
							77 (100%)

						
							
							48 (96%)

						
							
							0.03

						
					

					
							
							Performs cleaning and disinfection of electronic devices used to access electronic records (computer, tablet, phone, etc.) (210, Yes)

						
							
							148 (70%)

						
							
							20 (100%)

						
							
							48 (72%)

						
							
							58 (76%)

						
							
							22 (47%)

						
							
							<0.01

						
					

					
							
							As a student, performs cleaning and disinfection with 70% or higher alcohol solution on all surfaces at the end of patient treatment or clinical shift (129, Yes)

						
							
							43 (33%)

						
							
							
							
							20 (26%)

						
							
							23 (44%)

						
							
							0.03

						
					

					
							
							As a student, performs cleaning and disinfection with medical/dental-grade disinfectant on all surfaces at the end of patient treatment or clinical shift (129, Yes)

						
							
							116 (90%)

						
							
							
							
							73 (95%)

						
							
							43 (83%)

						
							
							0.03

						
					

					
							
							As a student, uses protective barriers (adhesive plastic sheets) on equip-ment as appropriate (129, Yes)

						
							
							129 (100%)

						
							
							
							
							77 (100%)

						
							
							52 (100%)

						
							
							NS

						
					

					
							
							As a student, replaces protective barriers (adhesive plastic sheets) between patients (129, Yes)

						
							
							128 (99%)

						
							
							
							
							77 (100%)

						
							
							51 (98%)

						
							
							NS

						
					

					
							
							All instruments used in clinical care have undergone a sterilization process (207, Yes) 

						
							
							203 (98%)

						
							
							19 (95%)

						
							
							59 (95%)

						
							
							73 (100%)

						
							
							52 (100%)

						
							
							NS

						
					

					
							
							

							Survey Questions by Category

						
							
							Survey Population

						
					

					
							
							
							Total 

							(% response per item)

						
							
							Support Staff 

							(%)

						
							
							Professor

							(%)

						
							
							Clinical Student (%)

						
							
							Preclinical Student 

							(%)

						
							
							p

						
					

					
							
							Wears gloves during clinical care (213, Yes)

						
							
							213 (100%)

						
							
							20 (100%)

						
							
							67 (100%)

						
							
							74 (100%)

						
							
							52 (100%)

						
							
							NS

						
					

					
							
							Wears N95 respirator during clinical care (213, Yes)

						
							
							203 (95%)

						
							
							19 (95%)

						
							
							62 (93%)

						
							
							71 (96%)

						
							
							51 (98%)

						
							
							NS

						
					

					
							
							Wears surgical mask during clinical care (213, Yes)

						
							
							86 (40%)

						
							
							14 (70%)

						
							
							35 (52%)

						
							
							27 (36%)

						
							
							10 (19%)

						
							
							<0.01

						
					

					
							
							Wears cap during clinical care (213, Yes)

						
							
							209 (98%)

						
							
							20 (100%)

						
							
							63 (94%)

						
							
							74 (100%)

						
							
							52 (100%)

						
							
							0.03

						
					

					
							
							Wears protective goggles during clinical care (213, Yes)

						
							
							122 (57%)

						
							
							6 (30%)

						
							
							33 (49%)

						
							
							48 (65%)

						
							
							35 (67%)

						
							
							<0.01

						
					

					
							
							Wears face shield during clinical care (213, Yes)

						
							
							176 (83%)

						
							
							14 (70%)

						
							
							55 (82%)

						
							
							72 (97%)

						
							
							35 (67%)

						
							
							<0.01

						
					

					
							
							Wears gown during clinical care (213, Yes)

						
							
							206 (97%)

						
							
							20 (100%)

						
							
							66 (99%)

						
							
							74 (100%)

						
							
							46 (88%)

						
							
							<0.01

						
					

					
							
							Wears one-piece shoes for patient care tasks (213, Yes)

						
							
							182 (85%)

						
							
							7 (35%)

						
							
							49 (73%)

						
							
							74 (100%)

						
							
							52 (100%)

						
							
							<0.01

						
					

					
							
							Waste Management

						
							
							
							
							
							
							
					

					
							
							Properly handles hazardous and non-hazardous waste (205, Yes)

						
							
							203 (99%)

						
							
							19 (100%)

						
							
							62 (98%)

						
							
							73 (100%)

						
							
							49 (98%)

						
							
							NS

						
					

				
			

			PAO: dental care personnel; PPE: personal protective equipment.

			 

			

			DISCUSSION

			This study represents the first systematic effort in Costa Rica to assess knowledge and compliance with the Infection Control Protocol in a university dental school setting. The findings indicate widespread awareness of the institutional protocol and high participation in training activities; however, significant differences emerged among faculty groups, with lower compliance observed among faculty members and preclinical students. Strengths included vaccination coverage and appropriate management of biological waste, while areas requiring improvement included access to essential supplies, adherence to hand hygiene practices, and the correct use of personal protective equipment. Overall, these results provide an initial overview of protocol compliance within the school and underscore the need to strengthen educational strategies, supervision, and resource allocation to support a safer academic and clinical environment. The following sections discuss each evaluated component in greater detail.

			Most participants reported familiarity with the Faculty’s Infection Control Protocol, particularly regarding training and information dissemination. This contrasts with previous studies that have documented gaps in infection control training in university settings. For example, a study conducted at a Romanian university found that only 76% of dental students were aware of standard precautions (1). Such differences may reflect a more consolidated implementation of guidelines in the present institutional context. However, perceptions of poster-based dissemination revealed important areas for improvement, especially among preclinical students. These findings are consistent with a Brazilian study showing that students in the later stages of their training (who had received both theoretical and practical biosafety instruction) demonstrated significantly higher knowledge scores (20). Prior research has emphasized that inadequate educational resources limit adherence to infection control protocols (18), underscoring the need for well-structured, continuous training initiatives.

			Despite high familiarity with the protocol, faculty participation in training is lower, potentially reducing compliance. Improving communication, supervision, and ongoing education is critical for maintaining biosafety standards. The study finds adequate access to safety resources but reveals differences between perceived and actual compliance, echoing previous work that notes knowledge does not always translate into practice.

			Hand hygiene is one of the most effective and accessible measures for reducing the transmission of microorganisms, with handwashing with soap and water widely recognized as a fundamental preventive practice (22). Despite its importance, low compliance has been documented across multiple settings. At a university dental hospital in Japan, for example, baseline adherence was only 15.6%, although rates improved following targeted educational interventions (23). Similarly, in a university dental clinic in Germany, only 31.4% to 39.1% of staff performed hand hygiene after removing gloves (24). In Brazil, dental students demonstrated adequate knowledge of hand hygiene, yet insufficient infrastructure and inadequate faculty modeling were identified as key barriers to consistent practice (25). Consistent with this evidence, our findings show that although most participants considered the number of handwashing stations sufficient, faculty members reported lower compliance with handwashing practices. This pattern highlights the need for strengthened continuous training and more active supervision to support effective implementation of infection control protocols. 

			Regarding cleaning and disinfection, the findings of this study align with recent literature, which emphasizes the need to strengthen infection control practices in dentistry, particularly during aerosol-generating procedures. In Saudi Arabia, a good level of knowledge about these measures was reported, but significant gaps in practice were also identified, such as insufficient disinfection of digital equipment between patients (26). In our study, a low percentage of students (especially in preclinical training) reported disinfecting electronic devices, as well as limited use of 70% alcohol for surface cleaning at the end of treatment. More standardized training and faculty supervision are needed to bridge the gap between resource availability and use.

			Use of PPE shows a comparable pattern. Although multiple measures (such as proper PPE use, high-volume suction, and filtered ventilation) are recognized as effective infection control strategies, their implementation in clinical practice is often inconsistent or not sustained over time (27). Studies conducted during the COVID-19 pandemic reported increased use of N95 respirators and face shields among dental healthcare workers, but also noted barriers such as discomfort and limited availability (28). Research from China found that although nearly 94% of dentists reported using surgical masks, only about 64% used goggles or face shields, and fewer than 55% replaced them as recommended (29). Our results reflect these international trends. While participants acknowledged the importance of PPE and indicated access to necessary supplies, faculty members demonstrated lower compliance rates, suggesting opportunities for improvement in both supply management and actual use. These findings underscore the need for targeted training initiatives and institutional protocols that promote the systematic and consistent use of not only masks and respirators, but also of eye protection and full-face shields.

			Waste management emerged as another area with notable deficiencies, particularly in the handling of sharps waste and in differing perceptions of the adequacy of disposal containers between faculty and students. Lower faculty compliance compared to students suggests a more pronounced gap between knowledge, perception, and daily practice among faculty in the dental education environment. These findings align with research from other Latin American settings, which have documented both structural and educational barriers. For instance, at the University Dental Clinic in Juliaca, Peru, the final disposal of solid waste did not consistently meet institutional standards due to insufficient containers and inadequate staff training (30). Likewise, a study conducted in Brazil identified significant gaps in students’ and clinicians’ knowledge of waste categorization, relevant legislation, and routine disposal procedures, reinforcing the notion that a disconnect often exists between what individuals know and what they actually do in clinical practice (31).

			Sharps injuries are infrequent but mostly involve needlesticks. Reporting knowledge is adequate, but the prevalence and underreporting elsewhere highlight the importance of ongoing vigilance. These findings differ from international evidence, which consistently shows a high prevalence of sharps injuries in dental settings and frequent underreporting. Globally, the prevalence among dental students has been estimated at approximately 44%, with procedures such as local anesthesia administration, scaling, and waste disposal posing the greatest risk (32). Studies have also highlighted substantial underreporting and insufficient knowledge of post-exposure management, both of which elevate the risk of pathogen transmission. Sharps injuries remain a significant occupational hazard in dentistry, as they markedly increase the likelihood of acquiring bloodborne infections, including hepatitis B; dentists have been reported to be three to four times more likely to contract this infection compared with the general population (26).

			Vaccination of healthcare workers is a critical component of infection control, as it protects clinical personnel from vaccine-preventable diseases and reduces the risk of transmission to vulnerable patients (33). Adherence to immunization schedules, such as those for influenza and tetanus-diphtheria-pertussis (Tdap), has been shown to significantly lower infection rates in both hospital and community settings (34). In Costa Rica, the National Vaccination Law mandates immunization of healthcare workers against diseases designated as priorities by the Ministry of Health (35). Within this framework, the findings of the present study demonstrate high adherence among participants: most reported completing the vaccination schedule required for clinical activities, and all indicated being vaccinated against COVID-19, with the majority having received at least three doses. However, fewer participants reported undergoing serological testing to confirm hepatitis B immunity. This gap highlights the need to strengthen post-vaccination follow-up as part of comprehensive infection control efforts in clinical-educational environments.

			Several limitations should be considered when interpreting the findings of this study. First, variation in response rates across participant groups may affect the representativeness of the results, particularly for smaller subgroups. Second, the data rely on self-reported information, which may introduce social desirability and recall biases. Third, because no direct observations of clinical practices were conducted, the study could not objectively verify compliance with infection control measures. Finally, the research was conducted within a single university setting, limiting the generalizability of the findings to other institutions or regions. Despite these limitations, the study provides valuable, up-to-date insights into access, perceptions, and compliance with infection control protocols in a university dental clinic. Important differences among support staff, faculty, and students were identified, revealing specific areas for improvement, including inconsistent PPE use, suboptimal hand hygiene practices, gaps in waste management, and limited training among preclinical students. The study also contributes to regional evidence by situating local findings within the broader international literature.

			The observed discrepancies between knowledge and actual practice suggest that training alone is insufficient to ensure compliance. Access to resources, continuous supervision, and a supportive institutional culture appear to play critical roles in promoting safe practices. Implementing strategies such as internal audits, clinical simulations, and periodic protocol reinforcement may strengthen adherence to infection control protocols within the dental school.

			CONCLUSIONS

			The findings of this study reveal partial and uneven compliance with infection control protocols within the dental faculty, with lower adherence observed among preclinical students and certain faculty members, particularly in key areas such as hand hygiene, PPE use, and surface disinfection. Although most participants reported completing their vaccination schedules, gaps remain in serological testing and in the timely reporting of sharps injuries. Overall, the results highlight the need to strengthen ongoing training, supervision, and auditing processes to promote consistent adherence to infection control standards. Implementing these measures will enhance protection for both staff and students and contribute to a safer clinical environment for healthcare trainees and the patients they serve.
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ABSTRACT: Biosafety is essential for reducing exposure to infections and preventing contamination
in dental practices. This study aimed to assess the knowledge level and compliance with the infection
control protocol at a dental school within a university in Costa Rica. An online survey was distributed to
all students, faculty, and support staff working in the university’s dental clinics between May and June
2022. The questionnaire included items on sociodemographic characteristics, training and mechanisms
of information dissemination, access to personal protective equipment (PPE), perceptions of protocol
adherence, sharps injuries, and vaccination practices. Descriptive statistics and chi-square tests were
used to analyze the data. A total of 232 individuals participated; the majority were women (71%). Clinical
students represented 35% of respondents, followed by faculty (30%), preclinical students (25%), and
support staff (10%). While 98% reported being familiar with the protocol and 79% had received training,
the proportion of trained faculty was notably lower (55%). Faculty also reported lower adherence to PPE
use and biomedical waste management procedures. Preclinical students reported limited access to
handwashing stations and related supplies. Only 66% of participants reported performing proper hand
hygiene, and 70% cleaned electronic equipment appropriately. Vaccination rates for hepatitis B and
COVID-19 were high, but antibody testing frequency was low. Despite widespread awareness of infection
control protocols, adherence varies across groups. Faculty and preclinical students exhibit greater
challenges in compliance. Strengthening training efforts and improving access to essential biosafety
resources are critical to enhancing protocol implementation and ensuring safer clinical environments.
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