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			ABSTRACT: Sexually transmitted infections (STIs) are a major global public health concern, particularly among young people. Dentists play a key role in the early detection of STIs, given their oral manifestations; however, gaps persist between STI knowledge and preventive behaviors among young people, including dental students. To assess knowledge and risk behaviors related to STIs dental students aged 18-25 years at a university in Costa Rica. A cross-sectional, email-based survey was administered to students aged 18-25 years between May and July 2025. The questionnaire covered sociodemographic characteristics, sexual behaviors, STI knowledge, preventive practices, and sources of information. Descriptive statistics and chi-square tests were used, with a significance level of p<0.05. A total of 294 students participated, the majority of whom were women and early-year students; 74.2% reported sexual activity. Overall STI knowledge was predominantly moderate, while prevention knowledge was high. Gaps were identified regarding bacterial STIs and hepatitis B transmission. Age, academic year, and history of sexual activity were significantly associated with higher knowledge levels. Among sexually active participants, consistent condom use during vaginal intercourse was 61.1% but was substantially lower for oral sex (4.7%). Only 38.9% undergone STI testing, and 3.5% reported a previous STI diagnosis. A weak positive correlation was found between STI knowledge and STI prevention knowledge (rs=0.21, p=0.001). Although dental students demonstrate moderate STI knowledge, gaps and risk behaviors persist, particularly regarding oral transmission and prevention, highlighting the need to enhance comprehensive sexual health education.
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			RESUMEN: Las infecciones de transmisión sexual (ITS) son un importante problema de salud pública a nivel mundial, especialmente entre jóvenes. Los odontólogos tienen un rol clave en su detección temprana por sus manifestaciones orales; sin embargo, persisten brechas entre conocimiento y conductas preventivas. Evaluar el conocimiento y los comportamientos de riesgo relacionados con las ITS en estudiantes adolescentes y adultos jóvenes entre 18 y 25 años de una facultad de odontología en Costa Rica. Se aplicó una encuesta por correo electrónico al estudiantado con edades entre 18 y 25 años entre mayo y julio de 2025. El cuestionario incluyó variables sociodemográficas, conductas sexuales, conocimiento sobre ITS, prácticas preventivas y fuentes de información. Se utilizó estadística descriptiva y la prueba de chi cuadrado para el análisis de variables, con nivel de significancia de p<0.05. Participaron 294 estudiantes, mayoritariamente mujeres y estudiantes de primeros años; el 74.2% reportó actividad sexual. El conocimiento general sobre ITS fue principalmente medio, mientras que en prevención predominó el nivel alto. Se identificaron vacíos en ITS bacterianas y transmisión de la hepatitis B. La edad, el año académico y la actividad sexual se asociaron con mayor conocimiento. Entre los sexualmente activos, el uso consistente de preservativo en relaciones vaginales fue 61.1%, pero muy bajo en sexo oral (4.7%). Solo el 38.9% de los participantes sexualmente activos reportó haberse realizado pruebas de ITS y el 3.5% reportó antecedentes de ITS. Se observó una correlación positiva, aunque débil, entre conocimiento y conductas preventivas (rs=0.21, p=0.001). Aunque los estudiantes de odontología presentan conocimientos moderados sobre ITS, persisten vacíos y conductas de riesgo, especialmente en transmisión oral y prevención, lo que evidencia la necesidad de fortalecer la educación integral en este ámbito.

			PALABRAS CLAVE: Infecciones de transmisión sexual; Conocimiento; Adultos jóvenes; Adolescente; Prevención.

			INTRODUCTION

			Sexually transmitted infections (STIs) are defined as a group of infections caused by bacteria, viruses, parasites, or fungi that are primarily transmitted through sexual contact, including vaginal, anal, and oral intercourse (1). STIs represent a significant global public health problem, with more than one million new infections occurring every day, disproportionately affecting adolescents and young adults. Despite the availability of effective preventive strategies, their continued prevalence suggests gaps between knowledge, risk perception, and the adoption of preventive behaviors in key populations (2-4).

			Several STIs present as lesions in the oral cavity and oropharyngeal region, placing dental professionals in a strategic position within the healthcare system for the early detection of these infections. Lesions such as syphilitic chancres, herpetic lesions, and oral manifestations of human papillomavirus (HPV) may constitute early signs of infection (5-9). However, evidence suggests that this diagnostic opportunity may be underutilized, particularly in settings where clinical training does not systematically incorporate the identification of these conditions (10,11). This role extends beyond early detection to include patient education aimed at promoting preventive behaviors.

			Fulfilling this role requires dental education to explicitly incorporate the management of STIs. In addition to this educational need, dental students face a dual dimension of risk: first, they belong to an age group characterized by greater exposure to sexual risk behaviors; second, their clinical training involves contact with biological fluids and potential occupational exposure to infectious agents such as human immunodeficiency virus (HIV) and hepatitis B virus (HBV) (11-13). This combination highlights the need to strengthen education on transmission mechanisms, early diagnosis, and prevention, both for personal protection and professional practice (11,12,14,15).

			In this context, “knowledge” refers to the degree of understanding of STI transmission mechanisms, prevention, and clinical manifestations, whereas “risk behaviors” refer to practices that increase the likelihood of acquiring or transmitting these infections, including inconsistent use of protective methods and low adherence to screening. The relationship between knowledge and behavior has been widely discussed in health behavior models, which suggest that information alone does not guarantee sustained behavioral change (16-18).

			Although several studies have assessed STI-related knowledge and behaviors among university students in health-related fields, reporting variable levels of knowledge and the persistence of risk behaviors (19-22), evidence among dental students in Latin America remains limited, particularly regarding the relationship between theoretical knowledge and the adoption of preventive behaviors (10,11,23). This gap is particularly relevant given the potential role of dentists in the early detection of STIs and the provision of sexual health education, especially in Latin American settings, where structural inequalities in access to sexual health education and healthcare services have been documented and may significantly influence these behaviors (24,25).

			The World Health Organization defines adolescence as the period from 10 to 19 years of age (26). Thus, the present study included students aged 18-25 years, encompassing late adolescence (18-19 years) and young adulthood (20-25 years). Against this background, the present study aimed to assess knowledge and STI-related risk behaviors and to analyze the relationship between these variables among adolescent and young adult students aged 18-25 years in the school of dentistry in Costa Rica.

			MATERIALS AND METHODS

			PARTICIPANTS

			This cross-sectional descriptive study was conducted between May and July 2025. The inclusion criteria were students aged 18-25 years enrolled in the dentistry degree program at a university in Costa Rica and enrolled during the first academic semester of 2025. Individuals who did not provide informed consent were excluded, as were students enrolled in courses taught by faculty members participating in the study.

			The content validity of the questionnaire was assessed through expert review, and a pilot test was conducted with individuals who shared characteristics with the study participants to assess the clarity and relevance of the items.

			ETHICAL CONSIDERATIONS

			The study was approved by the Scientific Ethics Committee of the University of Costa Rica (protocol CEC-177-2025). The survey introduction provided to participants explained the nature of the study, along with the measures implemented to ensure confidentiality and data anonymization. The estimated time required to complete the survey was also indicated, and informed consent was obtained from each participant.

			DATA COLLECTION

			Data were collected using an online survey designed to assess knowledge and risk behaviors related to STIs, with an estimated completion time of 10-15 minutes. The questionnaire included single- and multiple-choice questions. Prior to data collection, the questionnaire was pilot-tested with 10 individuals from the institution who shared characteristics with the study participants to ensure the clarity and relevance of the items. Data obtained from the pilot test were not included in the final analysis. The survey was distributed to all eligible participants through their institutional email accounts using the LimeSurvey platform (GNU General Public License), and three reminder emails were sent to maximize the response rate. Confidentiality and anonymization of the collected data were maintained.

			The questionnaire consisted of five sections. The first section assessed sociodemographic characteristics and included six items addressing age, sex, academic year, marital status, type of secondary school attended, and history of sexual activity. Age was recorded as a continuous variable using an open-ended question. Sex was assessed using a single-choice question with two response categories (male/female). Academic year was recorded according to the student's current level in the program. Marital status was classified into mutually exclusive categories (single, married, or common-law union). Type of secondary school attended was categorized as public or private. Finally, a history of sexual activity was assessed using a dichotomous question (yes/no) asking whether the participant had previously engaged in sexual intercourse.

			The second section addressed sexual behavior and included 15 items assessing the initiation and characteristics of sexual activity. Sexual activity was defined as vaginal, oral, or anal intercourse and was assessed using a dichotomous question (yes/no). Participants who answered affirmatively were asked to report their age at first sexual experience using an open-ended question, as well as the person with whom they first had sexual intercourse using a single-choice question (boyfriend/girlfriend, friend, stranger, or other). The lifetime number of sexual partners was assessed as a categorical variable with four response categories.

			Sexual practices and preventive behaviors were also assessed, including condom use during vaginal, oral, and anal intercourse through single-choice questions (yes, no, or sometimes), as well as circumstances in which condoms were not used through multiple-choice questions. Participants were also asked whether and how frequently they had undergone STI testing, their personal history of STIs, and the type of infection reported, if applicable. Finally, behaviors preceding sexual intercourse, including alcohol, drug, or pornography use, were assessed using multiple-choice questions with options allowing multiple selections.

			The third section assessed STI knowledge and included items designed to assess recognition of symptoms associated with these infections. A multiple-choice question addressed clinical manifestations such as genital and oral ulcers, dysuria, genital discharge, pruritus, lymph node enlargement, fever, body aches, and sore throat.

			This section also included 10 true/false/“do not know” items organized into four domains: transmission and basic concepts, HIV/AIDS, chronic viral STIs, and bacterial STIs and their complications. The first domain addressed the main routes of STI transmission through vaginal, oral, and anal intercourse, as well as general concepts related to transmission. The second domain assessed the distinction between HIV infection and AIDS, along with the reduction of viral load through antiretroviral treatment.

			The third domain assessed knowledge of chronic viral STIs, including HPV, its association with genital warts and cervical cancer, and characteristics of the herpes simplex virus, such as its ability to remain latent and reactivate. The fourth domain addressed bacterial STIs and their complications, including chlamydia, gonorrhea, and syphilis, with emphasis on the clinical consequences of delayed or untreated infections and the possibility of simultaneous infection with multiple STIs.

			The fourth section assessed STI prevention knowledge through eight true/false/“do not know” items. This section included statements addressing effective preventive measures, such as condom use to reduce the risk of transmission, the importance of regular STI testing, avoiding the sharing of needles or syringes to prevent infections such as HIV and hepatitis B, and open communication with sexual partners regarding STI testing.

			The section also assessed recognition of common misconceptions, such as the belief that washing the genitals after sexual intercourse or using spermicidal creams constitute an effective method of STI prevention. Items addressing risk situations, such as the possibility of STI transmission through oral sex, were also included, as were statements concerning absolute prevention strategies, including sexual abstinence as the only 100% effective measure to prevent STI transmission.

			For the analysis of STI knowledge and prevention knowledge, responses were coded as correct or incorrect. Each correct response was assigned one point, resulting in a total score for general STI knowledge ranging from 0 to 11 points and a total score for STI prevention knowledge ranging from 0 to 8 points. For the purposes of this study, both scores were categorized into low, moderate, and high levels using study-specific cutoffs. General knowledge was classified as low (0-5 points), moderate (6-8 points), and high (9-11 points), whereas prevention knowledge was classified as low (0-4 points), moderate (5-6 points), and high (7-8 points).These categories were developed for the present study and were not adopted from a previously validated instrument.

			The fifth section assessed sources of information about STIs using a multiple-choice item. Participants were asked to identify their main sources of STI-related information, including parents, family members, friends, sex education classes, healthcare professionals (e.g., physicians and nurses), the internet (search engines and social media), and mass media (television, radio, and magazines), with an option to specify other sources not included in the predefined categories.

			STATISTICAL ANALYSIS

			Data were entered into a Microsoft Excel spreadsheet and subsequently exported to Stata version 17.0 for analysis. Before analysis, the database was reviewed to identify inconsistencies and assess the quality of the records. Because the questionnaire did not require responses to all items, the number of observations varied according to the item analyzed. Descriptive analyses were first performed to characterize the sample. Categorical variables were summarized using absolute frequencies and percentages, whereas continuous variables were described using means and standard deviations.

			Two scores were constructed: general STI knowledge, ranging from 0 to 11 points, and STI prevention knowledge, ranging from 0 to 8 points. Both scores were subsequently categorized into low, moderate, and high levels, as described above. The assumptions of normality for continuous variables and knowledge scores were assessed using descriptive statistics, skewness and kurtosis tests, the Shapiro–Wilk test, histograms with normal curves, and box plots. For comparisons of means between two groups, homogeneity of variances was assessed using Levene’s test. Age at sexual initiation was compared by sex using Student’s t-test. Associations between categorical variables, including knowledge levels and sociodemographic, academic, and behavioral characteristics, were assessed using Pearson’s chi-square test. Finally, the relationship between the general STI knowledge score and the STI prevention knowledge score was assessed using Spearman’s rank correlation coefficient. All analyses were conducted at a statistical significance level of p<0.05.

			RESULTS

			Sample Characteristics

			The final sample comprised 294 participants, corresponding to a 90% response rate among eligible students. The study population was predominantly female (68.8%) and single (96.6%). The distribution by type of school attended was relatively balanced between private (50.7%) and public (49.3%) institutions. Most participants were enrolled in the first three academic years (72.1%), with progressively lower representation in later years. Overall, 74.2% (n=204) of participants reported a history of sexual activity (Table 1).

			General STI Knowledge and STI Prevention Knowledge

			Responses to the questionnaire items were not mandatory; therefore, the response rate varied across individual items. Table 2 presents the distribution of responses for categories assessing general STI knowledge and STI prevention knowledge.

			Table 1. Participant characteristics according to general STI knowledge and STI prevention knowledge levels (N=294).

			
				
					
					
					
				
				
					
							
							Sociodemographic variables

						
							
							
					

					
							
							Age (mean, SD)

						
							
							21.0

						
							
							2.2

						
					

					
							
							Sex (n,%)

						
							
							
					

					
							
							Female

						
							
							201

						
							
							68.8

						
					

					
							
							Male

						
							
							91

						
							
							31.2

						
					

					
							
							Marital status (n,%)

						
							
							
					

					
							
							Single

						
							
							284

						
							
							96.6

						
					

					
							
							Married

						
							
							3

						
							
							1.0

						
					

					
							
							Cohabiting

						
							
							7

						
							
							2.4

						
					

					
							
							Type of school attended (n,%)

						
							
							
					

					
							
							Private

						
							
							149

						
							
							50.7

						
					

					
							
							Public

						
							
							145

						
							
							49.3

						
					

					
							
							Current academic year (n,%)

						
							
							
					

					
							
							First year

						
							
							60

						
							
							20.4

						
					

					
							
							Second year

						
							
							83

						
							
							28.2

						
					

					
							
							Third year

						
							
							69

						
							
							23.5

						
					

					
							
							Fourth year

						
							
							37

						
							
							12.6

						
					

					
							
							Fifth year

						
							
							22

						
							
							7.5

						
					

					
							
							Sixth year

						
							
							23

						
							
							7.8

						
					

					
							
							History of sexual activity (n,%)

						
							
							
					

					
							
							Yes

						
							
							204

						
							
							74.2

						
					

					
							
							No

						
							
							71

						
							
							25.8

						
					

				
			

			The number of responses varied across items because responses to individual questions were not mandatory. STI: sexually transmitted infection.

			

			Table 2. Items assessing general STI knowledge and STI prevention knowledge (N=258).

			
				
					
					
				
				
					
							
							Item

						
							
							n (%)

							correct responses

						
					

					
							
							General STI knowledge

						
							
					

					
							
							Transmission and basic concepts

						
							
					

					
							
							1. STIs can be transmitted through anal, vaginal, and oral sex.

						
							
							255 (98.8)

						
					

					
							
							2. Women are more likely than men to experience severe complications from STIs.

						
							
							157 (60.9)

						
					

					
							
							3. The routes of hepatitis B transmission are not well known.

						
							
							80 (31.0)

						
					

					
							
							4. It is possible to have only one STI at a time.

						
							
							217 (84.1)

						
					

					
							
							HIV/AIDS

						
							
					

					
							
							5. Having AIDS and being HIV-seropositive are the same thing.

						
							
							118 (45.7)

						
					

					
							
							6. Current medical treatments can reduce the amount of detectable HIV in the body.

						
							
							148 (57.4)

						
					

					
							
							Chronic viral STIs

						
							
					

					
							
							7. Some HPV types can cause genital warts, whereas others are associated with cervical cancer.

						
							
							227 (88.0)

						
					

					
							
							8. Herpes simplex virus can remain inactive in the body and reactivate during periods of stress or weakened immune function.

						
							
							211 (81.8)

						
					

					
							
							Bacterial STIs and their complications

						
							
					

					
							
							9. Chlamydia can cause infertility if not treated promptly.

						
							
							97 (37.6)

						
					

					
							
							10. Gonorrhea can occur without symptoms in women.

						
							
							68 (26.4)

						
					

					
							
							11. Syphilis can cause permanent lesions if not treated early.

						
							
							165 (64.0)

						
					

					
							
							STI prevention knowledge

						
							
					

					
							
							Effective methods

						
							
					

					
							
							1. Condom use significantly reduces the risk of STI transmission.

						
							
							239 (94.1)

						
					

					
							
							2. Not sharing used needles or syringes is a preventive measure against some STIs, such as HIV and hepatitis B.

						
							
							245 (96.5)

						
					

					
							
							3. It is possible to acquire an STI through oral sex alone.

						
							
							213 (83.9)

						
					

					
							
							4. Sexual abstinence is the only 100% effective way to prevent STIs.

						
							
							110 (43.3)

						
					

					
							
							5. Open communication with a sexual partner about STI testing is an important preventive measure.

						
							
							241 (94.9)

						
					

					
							
							Identification of myths

						
							
					

					
							
							6. Regular STI testing is recommended only for people with symptoms.

						
							
							212 (83.5)

						
					

					
							
							7. Washing the genitals after sexual intercourse prevents STI transmission.

						
							
							152 (59.8)

						
					

					
							
							8. Using spermicidal creams during sexual intercourse prevents STI transmission.

						
							
							168 (66.1)

						
					

				
			

			The number of responses varied across items because responses to individual questions were not mandatory. STI: sexually transmitted infection; HIV: human immunodeficiency virus; AIDS: acquired immunodeficiency syndrome; HPV, human papillomavirus.

			

			General STI Knowledge

			Analysis of the items assessing general STI knowledge showed variability across topics. Regarding transmission and basic concepts, 98.8% (n=255) correctly identified the routes of STI transmission, and 84.1% (n=217) recognized the possibility of simultaneous infections. However, only 60.9% (n=157) correctly identified that women are more likely to experience severe complications, and only 31.0% (n=80) correctly identified the routes of hepatitis B virus transmission.

			Regarding HIV/AIDS, 57.4% (n=148) recognized that current treatments can reduce viral load, whereas only 45.7% (n=118) correctly identified the distinction between AIDS and being HIV-seropositive. For chronic viral STIs, high proportions of correct responses were observed: 88.0% (n=227) correctly identified the relationship between HPV, genital warts, and cervical cancer, and 81.8% (n=211) correctly identified the latency of herpes simplex virus infection.

			Knowledge of bacterial STIs showed the lowest proportions of correct responses: 37.6% (n=97) correctly identified the complications of chlamydia, 26.4% (n = 68) recognized the asymptomatic presentation of gonorrhea in women, and 64.0% (n=165) correctly identified the sequelae of untreated syphilis.

			STI Prevention Knowledge

			Regarding effective prevention methods, participants demonstrated high levels of knowledge:  96.5% (n=245) correctly identified the importance of not sharing needles, 94.9% (n=241) recognized the importance of communication with sexual partners, 94.1% (n=239) correctly identified condom use as a preventive measure, and 83.9% (n=213) recognized the risk associated with oral sex. Only 43.3% (n=110) correctly identified abstinence as the only 100% effective method for preventing STIs.

			Regarding myth recognition, 83.5% (n=212) recognized that STI testing is not limited to symptomatic individuals, 66.1% (n=168) correctly identified the ineffectiveness of spermicides in preventing STIs, and 59.8% (n=152) recognized that postcoital genital washing does not prevent STI transmission.

			The main source of STI information was healthcare professionals (83.1%), followed by the internet and social media (62.3%) and sexual health education classes (52.8%). In contrast, sources traditionally associated with the family environment, such as parents (0.3%) and other family members (0.1%), were rarely reported. Approximately one-third of participants also identified mass media (34.7%) and friends (33.9%) as sources of STI information.

			Distribution of STI Knowledge and Prevention Knowledge Levels

			Table 3 shows the distribution of participant characteristics according to general STI knowledge and STI prevention knowledge levels, based on sociodemographic, academic, and sexual activity variables, along with statistically significant differences between population groups. The findings are detailed below.

			

			Table 3. Participant characteristics according to general STI knowledge and STI prevention knowledge levels.

			
				
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							
							General STI knowledge (%)

						
							
							
							
							STI prevention knowledge (%)

						
							
					

					
							
							
							Total (N)

						
							
							Low

							(0-5 points)

						
							
							Moderate (6-8 points)

						
							
							High

							(9-11 points)

						
							
							p

						
							
							
							Total (N)

						
							
							Low

							(0-4 points)

						
							
							Moderate (5-6 points)

						
							
							High

							(7-8 points)

						
							
							p

						
					

					
							
							Total

						
							
							258

						
							
							22.1

						
							
							57.7

						
							
							20.2

						
							
							-

						
							
							
							254

						
							
							8.7

						
							
							43.3

						
							
							48.0

						
							
							-

						
					

					
							
							Sociodemographic variables

						
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Age (years)

						
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Late adolescent (18–19)

						
							
							78

						
							
							42.3

						
							
							55.1

						
							
							2.6

						
							
							<.001

						
							
							
							77

						
							
							11.7

						
							
							54.5

						
							
							33.8

						
							
							.010

						
					

					
							
							Young adult (20–25)

						
							
							179

						
							
							12.9

						
							
							59.2

						
							
							27.9

						
							
							
							
							176

						
							
							7.4

						
							
							38.1

						
							
							54.5

						
							
					

					
							
							Sex (n, %)

						
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Female

						
							
							174

						
							
							21.3

						
							
							56.3

						
							
							22.4

						
							
							.342

						
							
							
							174

						
							
							6.4

						
							
							43.0

						
							
							50.6

						
							
							.109

						
					

					
							
							Male

						
							
							82

						
							
							24.4

						
							
							61.0

						
							
							14.6

						
							
							
							
							82

						
							
							13.8

						
							
							45.0

						
							
							41.2

						
							
					

					
							
							Marital status (n, %)

						
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Single

						
							
							249

						
							
							22.5

						
							
							58.2

						
							
							19.3

						
							
							.016

						
							
							
							245

						
							
							9.0

						
							
							42.9

						
							
							48.1

						
							
							.711

						
					

					
							
							Married

						
							
							3

						
							
							0.0

						
							
							0.0

						
							
							100.0

						
							
							
							
							3

						
							
							0.0

						
							
							33.3

						
							
							66.7

						
							
					

					
							
							Cohabiting

						
							
							6

						
							
							16.7

						
							
							66.6

						
							
							16.7

						
							
							
							
							6

						
							
							0.0

						
							
							66.7

						
							
							33.3

						
							
					

					
							
							Type of school attended (n, %)

						
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Private

						
							
							130

						
							
							20.0

						
							
							61.5

						
							
							18.5

						
							
							.462

						
							
							
							127

						
							
							11.8

						
							
							50.4

						
							
							37.8

						
							
							.003

						
					

					
							
							Public

						
							
							128

						
							
							24.2

						
							
							53.9

						
							
							21.9

						
							
							
							
							127

						
							
							5.5

						
							
							36.2

						
							
							58.3

						
							
					

					
							
							Current academic year (n, %)

						
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							First year

						
							
							50

						
							
							52.0

						
							
							44.0

						
							
							4.0

						
							
							<.001

						
							
							
							49

						
							
							14.3

						
							
							55.1

						
							
							30.6

						
							
							.297

						
					

					
							
							Second year

						
							
							68

						
							
							27.9

						
							
							55.9

						
							
							16.2

						
							
							
							
							66

						
							
							10.6

						
							
							42.4

						
							
							47.0

						
							
					

					
							
							Third year

						
							
							65

						
							
							15.4

						
							
							67.7

						
							
							16.9

						
							
							
							
							65

						
							
							6.1

						
							
							43.1

						
							
							50.8

						
							
					

					
							
							Fourth year

						
							
							36

						
							
							2.8

						
							
							66.7

						
							
							30.5

						
							
							
							
							36

						
							
							5.6

						
							
							36.1

						
							
							58.3

						
							
					

					
							
							Fifth year

						
							
							20

						
							
							5.0

						
							
							60.0

						
							
							35.0

						
							
							
							
							20

						
							
							5.0

						
							
							45.0

						
							
							50.0

						
							
					

					
							
							Sixth year

						
							
							19

						
							
							0.0

						
							
							47.4

						
							
							52.6

						
							
							
							
							18

						
							
							5.5

						
							
							27.8

						
							
							66.7

						
							
					

					
							
							History of sexual activity (n, %)

						
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Yes

						
							
							192

						
							
							17.7

						
							
							59.4

						
							
							22.9

						
							
							.008

						
							
							
							192

						
							
							4.8

						
							
							40.2

						
							
							55.0

						
							
							<.001

						
					

					
							
							No

						
							
							66

						
							
							34.9

						
							
							53.0

						
							
							12.1

						
							
							 

						
							
							
							66

						
							
							20.0

						
							
							52.3

						
							
							27.3

						
							
							 

						
					

				
			

			STI: sexually transmitted infection.

			

			Among the 258 participants assessed for general STI knowledge, 57.7% (n=149) demonstrated a moderate level of knowledge (6-8 points), while 22.1% (n=57) had a low level (0-5 points), and only 20.2% (n=52) achieved a high level (9-11 points). Regarding STI prevention knowledge, assessed among 254 participants, 48.0% (n=122) demonstrated a high level (7-8 points), 43.3% (n=110) demonstrated a moderate level (5-6 points), and 8.7% (n=22) demonstrated a low level (0-4 points).

			Sociodemographic Characteristics and Knowledge Level

			Analysis of sociodemographic characteristics revealed statistically significant differences in general STI knowledge according to age group (p<.001). Young adults (20-25 years) had a higher proportion of participants with high knowledge (27.9%) compared with late adolescents (18-19 years), who predominantly demonstrated low (42.3%) and moderate (55.1%) knowledge levels, with only 2.6% achieving a high level. A similar pattern was observed for STI prevention knowledge, with significant differences across age groups (p=.010); 54.5% of young adults achieved a high level compared with 33.8% of late adolescents.

			Regarding sex, no statistically significant differences were found in either general STI knowledge (p=.342) or STI prevention knowledge (p=.109), although women showed a tendency toward higher proportions of high knowledge levels in both categories (22.4% vs. 14.6% for general knowledge; 50.6% vs. 41.2% for prevention knowledge).

			Marital status was significantly associated with general STI knowledge (p=.016), with married participants showing a 100% proportion of high knowledge; however, this category comprised only three participants. Single participants, who constituted the majority of the sample (n=249), predominantly demonstrated a moderate level of general STI knowledge (58.2%).

			Academic Characteristics and Knowledge Level

			Type of school attended was not significantly associated with general STI knowledge (p=.462); however, it was significantly associated with STI prevention knowledge (p=.003). Students from public schools had a higher proportion of high prevention knowledge (58.3%) compared with those from private schools (37.8%).

			Current academic year was significantly associated with general STI knowledge (p<.001), with a progressive improvement in knowledge levels across academic years. First-year students had 52.0% low knowledge and only 4.0% high knowledge, whereas sixth-year students had no participants with low knowledge and 52.6% with high knowledge. This association was not statistically significant for STI prevention knowledge (p=.297), although a similar progressive trend was observed.

			Sexual Activity and Knowledge Level

			History of sexual activity was significantly associated with both general STI knowledge (p=.008) and STI prevention knowledge (p<.001). Sexually active participants (n=192) had higher proportions of high knowledge compared with those without previous sexual experience (n=66): 22.9% versus 12.1% for general STI knowledge and 55.0% vs 27.3% for STI prevention knowledge, respectively. Conversely, participants without a history of sexual activity showed higher proportions of low knowledge in both categories.

			A weak positive correlation was found between STI knowledge and preventive behaviors (rs=0.21, p=0.001; N=254). This finding indicates that higher levels of STI knowledge are associated with greater adoption of preventive behaviors, although the magnitude of the association was small.

			Sexual Behaviors, Protective Practices, and STI History

			Table 4 presents characteristics related to sexual behaviors, protective practices, risk behaviors, and history of STI testing and STI diagnosis among participants with previous sexual experience, along with their distribution according to sex and age group.

			

			Table 4. Behaviors among participants with previous sexual experience (N=203).

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							 

						
							
							Total

						
							
							Sex (%)

						
							
							
							Age group (n=)

						
					

					
							
							 

						
							
							n (%)

						
							
							Female (n=136)

						
							
							Male (n=67)

						
							
							p

						
							
							
							Late

							adolescent

							(18-19 years)

						
							
							Young adult

							(20-25 years)

						
							
							p

						
					

					
							
							Age at onset (mean, SD)

						
							
							17.6 (2.31)

						
							
							17.8 (2.3)

						
							
							17.1 (2.3)

						
							
							.031

						
							
							
							N/A

						
							
							N/A

						
							
					

					
							
							Sexual initiation with (mean, SD)

						
							
							
							
							
							
							
							
							
					

					
							
							Boyfriend/Girlfriend

						
							
							148 (72.9)

						
							
							81.6

						
							
							55.2

						
							
							.001

						
							
							
							81.8

						
							
							71.1

						
							
							.380

						
					

					
							
							Friend

						
							
							42 (20.7)

						
							
							13.9

						
							
							34.3

						
							
							
							
							17.1

						
							
							21.4

						
							
					

					
							
							Stranger

						
							
							7 (3.4)

						
							
							2.2

						
							
							6

						
							
							
							
							0.0

						
							
							4.4

						
							
					

					
							
							Other

						
							
							6 (3.0)

						
							
							2.2

						
							
							4.5

						
							
							
							
							2.3

						
							
							3.1

						
							
					

					
							
							Number of sexual partners

						
							
							
							
							
							
							
							
							
					

					
							
							1

						
							
							69 (34.0)

						
							
							37.5

						
							
							26.1

						
							
							.205

						
							
							
							52.3

						
							
							29.6

						
							
							.016

						
					

					
							
							2

						
							
							37 (18.2)

						
							
							18.4

						
							
							17.9

						
							
							
							
							20.4

						
							
							17.0

						
							
					

					
							
							3

						
							
							29 (14.3)

						
							
							11.0

						
							
							20.9

						
							
							
							
							9.1

						
							
							15.7

						
							
					

					
							
							4 +

						
							
							68 (33.5)

						
							
							33.1

						
							
							34.3

						
							
							
							
							18.2

						
							
							37.7

						
							
					

					
							
							Condom use during vaginal sex

						
							
							
							
							
							
							
							
							
					

					
							
							Yes

						
							
							124 (61.1)

						
							
							58.8

						
							
							65.7

						
							
							.075

						
							
							
							77.3

						
							
							56.0

						
							
							.033

						
					

					
							
							No

						
							
							24 (11.8)

						
							
							15.4

						
							
							4.5

						
							
							
							
							9.1

						
							
							13.2

						
							
					

					
							
							Sometimes

						
							
							55 (27.1)

						
							
							25.7

						
							
							29.8

						
							
							
							
							13.6

						
							
							30.8

						
							
					

					
							
							Oral sex

						
							
							
							
							
							
							
							
							
					

					
							
							Yes

						
							
							190 (93.6)

						
							
							94.1

						
							
							92.5

						
							
							.665

						
							
							
							88.6

						
							
							95.0

						
							
							.129

						
					

					
							
							 No

						
							
							13 (6.4)

						
							
							5.9

						
							
							7.5

						
							
							
							
							11.4

						
							
							5.0

						
							
					

					
							
							Condom use during oral sex

						
							
							
							
							
							
							
							
							
					

					
							
							Yes

						
							
							9 (4.7)

						
							
							3.9

						
							
							6.5

						
							
							.353

						
							
							
							7.7

						
							
							4.0

						
							
							.307

						
					

					
							
							No

						
							
							161 (84.7)

						
							
							83.6

						
							
							87.1

						
							
							
							
							76.9

						
							
							86.7

						
							
					

					
							
							Sometimes

						
							
							20 (10.5)

						
							
							12.5

						
							
							6.4

						
							
							
							
							15.4

						
							
							9.3

						
							
					

					
							
							Anal sex

						
							
							
							
							
							
							
							
							
					

					
							
							Yes

						
							
							34 (16.7)

						
							
							11.0

						
							
							28.4

						
							
							.002

						
							
							
							11.4

						
							
							18.2

						
							
							.280

						
					

					
							
							No

						
							
							169 (83.3)

						
							
							89.0

						
							
							71.6

						
							
							
							
							88.6

						
							
							81.8

						
							
					

					
							
							Condom use during anal sex

						
							
							
							
							
							
							
							
							
					

					
							
							Yes

						
							
							10 (29.4)

						
							
							26.7

						
							
							68.4

						
							
							.002

						
							
							
							80.0

						
							
							44.8

						
							
							.295

						
					

					
							
							No

						
							
							17 (50.0)

						
							
							60.0

						
							
							5.3

						
							
							
							
							20.0

						
							
							31.1

						
							
					

					
							
							Sometimes

						
							
							7 (20.6)

						
							
							13.3

						
							
							26.3

						
							
							
							
							0.0

						
							
							24.1

						
							
					

					
							
							STI testing

						
							
							
							
							
							
							
							
							
					

					
							
							Yes

						
							
							79 (38.9)

						
							
							36.8

						
							
							43.3

						
							
							.370

						
							
							
							29.6

						
							
							41.5

						
							
							.150

						
					

					
							
							No

						
							
							124 (61.1)

						
							
							63.2

						
							
							56.7

						
							
							
							
							70.4

						
							
							58.5

						
							
					

					
							
							Frequency of STI testing

						
							
							
							
							
							
							
							
							
					

					
							
							Every 3 months

						
							
							2 (2.5)

						
							
							2.0

						
							
							3.5

						
							
							.116

						
							
							
							0.0

						
							
							3.0

						
							
							.724

						
					

					
							
							Every 6 months

						
							
							10 (12.7)

						
							
							6.0

						
							
							24.1

						
							
							
							
							7.7

						
							
							13.6

						
							
					

					
							
							Annually

						
							
							50 (63.3)

						
							
							70.0

						
							
							51.7

						
							
							
							
							61.5

						
							
							63.7

						
							
					

					
							
							Only when medically indi-cated

						
							
							17 (21.5)

						
							
							22.0

						
							
							20.7

						
							
							
							
							30.8

						
							
							19.7

						
							
					

					
							
							History of STI

						
							
							
							
							
							
							
							
							
					

					
							
							Yes

						
							
							7 (3.5)

						
							
							5.1

						
							
							0.0

						
							
							.059

						
							
							
							2.3

						
							
							3.8

						
							
							.629

						
					

					
							
							No

						
							
							196 (96.5)

						
							
							94.9

						
							
							100.0

						
							
							 

						
							
							 

						
							
							97.7

						
							
							96.2

						
							
							 

						
					

				
			

			SD: standard deviation; N/A: not applicable; STI: sexually transmitted infection.

			

			Sexual Behaviors According to Sex and Age

			Among the 203 participants with previous sexual experience, the mean age at sexual initiation was 17.6 years (SD=2.31), with statistically significant differences across sex (p=.031). Men reported a younger age at sexual initiation (M=17.1, SD=2.3) compared with women (M=17.8, SD=2.3).

			Regarding the sexual initiation partner, 72.9% (n=148) of participants reported initiating sexual activity with a boyfriend or girlfriend, followed by 20.7% (n=42) who reported initiating sexual activity with a friend. Significant differences were found across sex (p=.001), with women reporting a higher proportion of sexual initiation with a boyfriend or girlfriend (81.6%) than men (55.2%). In contrast, men more frequently reported initiating sexual activity with a friend (34.3% vs. 13.9%). No significant differences were observed across age group (p=.380).

			Regarding the number of sexual partners, 34.0% (n=69) of participants reported having had only one sexual partner, whereas 33.5% (n=68) reported having had four or more partners. Although no significant differences were found across sex (p=.205), significant differences were observed across age group (p=.016). Late adolescents had a higher proportion of participants reporting a single sexual partner (52.3%) compared with young adults (29.6%), whereas young adults more frequently reported having four or more sexual partners (37.7% vs. 18.2%).

			Protective Practices and Risk Behaviors According to Sex and Age

			Consistent condom use during vaginal sex was reported by 61.1% (n=124) of participants, while 27.1% (n=55) reported using condoms “sometimes” and 11.8% (n=24) reported not using them. Significant differences were observed across age group (p=.033), with late adolescents reporting a higher proportion of consistent condom use (77.3%) than young adults (56.0%). No statistically significant differences were observed across sex (p=.075).

			Oral sex was reported by 93.6% (n=190) of participants, with no significant differences across sex (p=.665) or age group (p=.129). However, among participants who engaged in oral sex, only 4.7% (n=9) reported consistent condom use, while 84.7% (n=161) reported never using condoms for this practice. No significant differences were found in protective practices during oral sex across sex (p=.353) or age group (p=.307).

			Regarding anal sex, 16.7% (n=34) of participants reported engaging in this practice, with significant differences across sex (p=.002). Men reported a higher prevalence of anal sex (28.4%) than women (11.0%). Among participants who engaged in anal sex, 29.4% (n=10) reported consistent condom use, while 50.0% (n=17) reported never using condoms. Statistically significant differences were observed in condom use during anal sex across sex (p=.002), with men reporting a higher proportion of consistent use (68.4%) than women (26.7%).

			STI Screening and History of Infection

			Among sexually active participants, 38.9% (n=79) reported undergoing STI testing, with no significant differences across sex (p=.370) or age group (p=.150). Among those who underwent STI screening, most (63.3%, n=50) reported being tested annually, followed by 21.5% (n=17) who underwent testing only when medically indicated. No significant differences were found in screening frequency across sex (p=.116) or age group (p=.724).

			Regarding STI history, 3.5% (n=7) of participants reported previously experiencing an STI. Although the difference did not reach statistical significance (p=.059), all reported cases occurred among women, corresponding to 5.1% of female participants. No significant differences were observed across age group (p=.629).

			Regarding behaviors before sexual activity, most participants (88.2%) reported not engaging in substance use or other practices before sexual encounters. However, 12.3% reported consuming alcohol before sexual activity, followed by the use of non-injectable drugs (5.4%). A smaller proportion reported pornography use before sexual activity (1.5%), and none reported using injectable drugs (0%).

			DISCUSSION

			The present study assessed STI-related knowledge and risk behaviors among dental students. The findings showed that most participants had a moderate level of general STI knowledge, whereas prevention knowledge was generally higher. These findings are consistent with studies conducted among university student populations, which have reported moderate levels of knowledge accompanied by persistent sexual risk behaviors, particularly inconsistent use of protective methods (27,28). However, the present study identified important gaps in critical areas, particularly bacterial STIs, hepatitis B, and specific sexual practices such as unprotected oral sex, with direct implications for both public health and dental practice (5,29).

			One of the most relevant findings was the low level of knowledge regarding bacterial infections such as chlamydia and gonorrhea, particularly their complications and asymptomatic presentation in women. This finding is important because these infections may have subclinical courses that facilitate ongoing transmission in young populations (30-32). From an oral pathology perspective, it is important to recognize that both syphilis and gonorrhea can present with oral manifestations, including ulcers, mucous patches, and gonococcal pharyngitis (5,33). This places dental professionals in a key position for early detection of these conditions and highlights their role in timely diagnosis.

			Limited knowledge regarding hepatitis B transmission routes was also a relevant finding. Because dental students are future healthcare professionals exposed to biological fluids and invasive procedures, incomplete knowledge of transmission mechanisms could be associated with lower perception of occupational risk (34,35). This issue is particularly relevant because hepatitis B is a vaccine-preventable infection, and vaccination is an essential component of standard protective measures for healthcare personnel (13,36). An adequate understanding of these risks is therefore critical to ensuring safe clinical practices (31,34,35).

			Regarding sexual practices, although condom use during vaginal sex was reported by more than half of the participants, very low levels of protection use during oral sex were observed. This pattern may increase the risk of transmission of STIs with oropharyngeal manifestations, which are particularly relevant to dental practice. This finding is especially important in the current context, where oral transmission of HPV has been associated with the increasing incidence of oropharyngeal carcinoma among younger populations (37,38). Recent systematic reviews have documented a substantial prevalence of HPV in oral and oropharyngeal squamous cell carcinomas, although estimates vary according to geographic region, anatomical site, and HPV detection method (39,40). In a South American systematic review and meta-analysis, the pooled HPV prevalence was 17.9% in oropharyngeal carcinoma and 23.2% in oral cavity carcinoma (40). Oral HPV transmission has been associated with sexual practices such as oral sex and the number of sexual partners (28), with direct implications for dental practice, particularly regarding the early detection of potentially malignant lesions (29). Low perceived risk associated with oral sex has also been documented among young populations (31), which may contribute to the persistence of unsafe practices.

			A notable finding was the positive correlation between STI knowledge and STI prevention knowledge. Although the association was statistically significant, the magnitude of this association was small, suggesting that knowledge alone may not be sufficient to produce behavioral change, consistent with theoretical models of health behavior. This finding is consistent with previous studies indicating that theoretical knowledge does not necessarily translate into sustained behavioral changes (27,28).

			Psychosocial factors, risk perception, cultural norms, and interpersonal dynamics play an important role in sexual decision-making (19,21). Although these variables were not assessed in the present study, they may help explain the persistence of risk behaviors despite observed knowledge levels. Accordingly, educational interventions in university settings should incorporate not only biomedical information but also behavioral change strategies and skills for negotiating the use of protective methods, as suggested by health behavior models (17,18,20).

			The findings indicate that students in later academic years had higher levels of general knowledge, suggesting that cumulative academic training may contribute to these differences. However, the absence of statistically significant differences in some components of prevention knowledge indicates that certain topics may require a more structured approach within the academic curriculum (17,18,20). Given that dental professionals may play an active role in health education and in the early detection of oral manifestations associated with STIs (5,34), these topics should be systematically integrated throughout professional training.

			From a public health perspective, it is notable that fewer than half of sexually active students reported undergoing STI screening. This finding is consistent with previous studies documenting low adherence to STI screening among young populations, particularly in the absence of symptoms (27). The low frequency of diagnostic testing may contribute to underdiagnosis and underreporting of infections, particularly those with asymptomatic courses (30). Although the proportion of participants reporting a previous STI was low, underreporting should also be considered because of the sensitive nature of the information and the potential for social desirability bias.

			This study has several limitations. First, the cross-sectional design precludes causal inferences about the relationship between knowledge and behavior. Second, the use of a self-administered questionnaire may have introduced information bias and underreporting of behaviors perceived as risky (27). Third, because responses to individual questionnaire items were not mandatory, the number of participants included in each analysis varied, which should be considered when interpreting the findings. Additionally, the cutoffs used to categorize STI knowledge and prevention knowledge into low, moderate, and high levels were developed specifically for this study and were not based on a previously validated classification; therefore, these categories should be interpreted with caution. Applied clinical knowledge and diagnostic ability regarding oral manifestations of STIs were not assessed, representing an important area for future research. Finally, because the study was conducted at a single academic institution, the generalizability of the findings is limited.

			Despite these limitations, the findings provide valuable information for the development of educational strategies targeting dental students and reinforce the need to integrate specific STI content into dental education, with emphasis on oral manifestations, transmission through oral sex, and occupational risk (34,35). Strengthening education in these areas may contribute not only to protecting future dental professionals but also to improving their ability to educate and counsel patients regarding STI prevention and early detection, with potential implications for reducing the burden of these infections in the general population.

			CONCLUSIONS

			Dental students demonstrated predominantly moderate levels of general STI knowledge, with higher levels of prevention knowledge and greater knowledge gaps regarding bacterial STIs and specific transmission mechanisms. Age, academic year, and history of sexual activity were significantly associated with higher levels of knowledge, indicating a pattern of increasing general knowledge across the academic trajectory.

			Regarding risk behaviors, although most participants reported using condoms during vaginal sex, condom use was significantly lower during oral sex and varied across other sexual practices. Additionally, a substantial proportion of sexually active participants had not undergone STI screening, and the percentage reporting a previous STI was low. Overall, these findings illustrate the coexistence of moderate levels of knowledge and sexual risk behaviors, underscoring the need to strengthen comprehensive sexual health education within dental training.
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ABSTRACT: Sexually transmitted infections (STIs) are a major global public health concern, particularly
among young people. Dentists play a key role in the early detection of STls, given their oral manifestations;
however, gaps persist between STI knowledge and preventive behaviors among young people, including
dental students. To assess knowledge and risk behaviors related to STIs dental students aged 18-
25 years at a university in Costa Rica. A cross-sectional, email-based survey was administered to
students aged 18-25 years between May and July 2025. The questionnaire covered sociodemographic
characteristics, sexual behaviors, STI knowledge, preventive practices, and sources of information.
Descriptive statistics and chi-square tests were used, with a significance level of p<0.05. A total of 294
students participated, the majority of whom were women and early-year students; 74.2% reported sexual
activity. Overall STl knowledge was predominantly moderate, while prevention knowledge was high. Gaps
were identified regarding bacterial STIs and hepatitis B transmission. Age, academic year, and history
of sexual activity were significantly associated with higher knowledge levels. Among sexually active
participants, consistent condom use during vaginal intercourse was 61.1% but was substantially lower
for oral sex (4.7%). Only 38.9% undergone ST testing, and 3.5% reported a previous STI diagnosis. A
weak positive correlation was found between STI knowledge and STI prevention knowledge (r=0.21,
p=0.001). Although dental students demonstrate moderate STI knowledge, gaps and risk behaviors
persist, particularly regarding oral transmission and prevention, highlighting the need to enhance
comprehensive sexual health education.

KEYWORDS: Sexually transmitted infections; Knowledge; Young adults; Adolescents; Prevention.





