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			ABSTRACT: The evidence to characterize oral health during adolescence in Costa Rica is limited. This lack of adequate research makes it difficult to develop appropriate health policies for this subgroup of the population. This is particularly important because adolescence is the period during which good health habits must take root in order to foster good physical and cognitive development. This study aims to determine the prevalence of tooth loss, bleeding on probing and malocclusion in Costa Rican male adolescents at the “Colegio Técnico Profesional San Agustín” (St. Augustine’s Technical High School) located in the province of Cartago. Data was collected from 428 male adolescents aged 12-22 years in a cross-sectional study during 2019. Prevalence of tooth loss was calculated as the number of individuals having lost at least one tooth. The average number of teeth lost by individuals was also recorded. The bleeding on probing was an indicator used as a proxy parameter for monitoring periodontal health where the presence of bleeding on probing and calculus was also recorded. Malocclusion was measured using the Dental Aesthetic Index (DAI). The results showed that the prevalence of tooth loss, bleeding on probing and malocclusion was of 19%, 70.0% and 98%, respectively. It was also found that 81% of the participants had all their teeth, 11% had lost 1 tooth, 8% had lost more than one tooth of which 0.5% had lost more than 5 teeth. Considering a general classification of periodontal problems based on bleeding on probing and presence of calculus, the prevalence of periodontal problems increases to 92%. Regarding the DAI, the category identifying a very severe malocclusion was the most prevalent in the sample (88%). It is alarming the high prevalence of tooth loss, bleeding on probing, and malocclusions in a sample of Costa Rican male adolescents, compared to similar studies in other countries. The overarching conclusion of this study is that oral diseases represent an important health problem that urgently need proper public health action.
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			RESUMEN: La evidencia para caracterizar la salud bucal durante la adolescencia en Costa Rica es limitada. Esta falta de investigación adecuada dificulta el desarrollo de políticas de salud convenientes para este subgrupo de la población. Esto es particularmente importante porque la adolescencia es el período durante el cual se deben arraigar buenos hábitos de salud para fomentar un buen desarrollo físico y cognitivo. Este estudio tiene como objetivo determinar la prevalencia de pérdida de piezas dentales, sangrado al sondeo y maloclusión en adolescentes varones costarricenses del Colegio Técnico Profesional San Agustín ubicado en la provincia de Cartago. Se recopilaron datos de 428 adolescentes varones de 12 a 22 años en un estudio transversal durante 2019. La prevalencia de pérdida de piezas dentales se calculó como el número de individuos que habían perdido al menos una pieza dental. También se registró el número promedio de dientes perdidos por individuos. El sangrado al sondeo fue un indicador utilizado como parámetro para el seguimiento de la salud periodontal donde también se registró la presencia de sangrado al sondeo y cálculo dental. La maloclusión se midió utilizando el Índice Estético Dental (DAI, por sus siglas en inglés). Los resultados mostraron que la prevalencia de pérdida de piezas dentales, sangrado al sondeo y maloclusión fue del 19%, 70,0% y 98%, respectivamente. También se encontró que el 81% de los participantes tenían todos sus dientes, el 11% había perdido 1 pieza dental, el 8% había perdido más de una pieza dental, de los cuales el 0,5% había perdido más de 5 piezas dentales. Considerando una clasificación general de problemas periodontales basada en sangrado al sondeo y presencia de cálculo, la prevalencia de problemas periodontales aumenta al 92%. En cuanto al DAI, la categoría que identifica una maloclusión muy severa fue la más prevalente en la muestra (88%). Es alarmante la alta prevalencia de pérdida de piezas dentales, sangrado al sondeo y maloclusiones en una muestra de adolescentes varones costarricenses, en comparación con estudios similares en otros países. La conclusión general de este estudio es que las enfermedades bucodentales representan un importante problema de salud que necesita urgentemente una acción adecuada de salud pública.
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			Introduction

			Oral health is a fundamental part of general health and significant correlations have been found between the condition of the oral cavity and some chronic diseases, as well as quality of life (1,2). It is a multidimensional indicator that relates to economic, social, and psychological dimensions (3,4). The state of the oral health for a particular human group can be studied using measures of morbidity (5). 

			Oral diseases are classified as a major global health burden (6). Effective action to prevent oral problems require developing epidemiological records, measure the impact of promotion strategies, prepare preventive campaigns, communicate the benefits of oral health to target groups, and implementing educational programs related to prevention (7). Despite being an essential component to implement adequate public health strategies, there is little epidemiological surveillance data of the main oral health diseases in Low- and Middle-Income Countries (LMIC) (8). Costa Rica it is a middle-income Latin American country with 5-million inhabitants. Although the country has a public a national healthcare system (9), limited evidence exits regarding the most prevalent oral diseases. 

			There is a need to properly document oral health and dental care of adolescents. Additionally, scarce evidence has been produced to characterize oral health during adolescence in Costa Rica (10,11). Somewhat overlooked to prioritize childhood and adult oral health studies and evaluations, adolescence is a fundamental moment in life, where physical health thrives, but health behaviors establish and can affect future health and well-being. It is a period of life with significant physical and cognitive development, during which oral and dental care habits should be acquired (12). As a complex period, there are important transitions between childhood and adulthood, young people experience important changes related to biological, cognitive, social, and emotional development (13). Perils for these young people lie with problems such as the use of drugs, abuse of alcohol, smoking, high-fat high-sugar, diets all of which negatively impact oral health (14-18). Moreover, adolescence is an important transition period that influences mental health, psychosocial factors can thus impact oral health (19-23).

			In order to understand the different manifestations of health in adolescents, it is necessary to study the main oral health problems in this group age. Considering this, studying the prevalence’s of the main oral health conditions, can allow a better approach aiming to diminish their impact in overall health.

			Tooth loss is a powerful marker of oral health in the population. This factor is the result of reduced access to dental care what in turn is an indicator of lower family income and educational level (24). The loss of teeth modifies eating habits regularly resulting in poor nutrition. Personal appearance is also affected by the lack of a complete dentition in adolescents. Much stress may be derived for lack of normal appearance what in turn negatively affects general health and overall well-being (4). Tooth loss reflects the accumulation of dental care challenges and needs all over the life course, ending in a definitive mutilation of the dental organs (25).

			Periodontal diseases, including gingivitis and periodontitis, are the most common inflammatory conditions in humans (26). There is evidence that periodontal diseases may have effects on systemic inflammation (27). Periodontal disease status can be approximated using clinical measures such as periodontal probing depths, clinical attachment loss, bleeding on probing (BOP), and radiographic bone loss (28).

			At the World Workshop on Periodontal and Peri-implant Diseases held in 2017 in Chicago, the classification of gingivitis was summarized into two large groups depending on whether or not gingivitis was induced by a dental biofilm (29). Gingivitis induced by a biofilm was the most frequent form of periodontal disease found among the general population (30), with a high prevalence (>80 percent) in children and adolescents (31-33). In addition, concepts such as gingival health, were introduced mainly based on the presence or absence of BOP, which allows, together with other clinical characteristics, to define a case between gingival health and gingivitis (29). 

			The most common clinical features of gingivitis are edema, redness, and gingival bleeding (32). However, gingival bleeding, according to clinical and histological data, is one of the earliest signs of gingivitis that precedes any visual signs of inflammation (e.g. redness and swelling). Consequently, the absence of BOP suggests healthy sites and normal periodontal stability (34).

			Gingival bleeding is a parameter approved by the World Health Organization (WHO) to assess gingival health in epidemiological studies with large samples (35), which is different from diagnosing a case of gingivitis in a specific patient (36). However, in both scenarios gingival health is defined as <10% bleeding sites (29).

			Gingivitis increases during adolescence as a consequence of hormonal changes, unhealthy diets, and insufficient oral hygiene. There are factors that exacerbate this situation that are linked to social environment and behavioral changes (25,37).

			Previous studies evaluated the orthodontic needs in different countries. The main benefits of orthodontic treatment are the improvement of masticatory function, the prevention of tissue damage, the improvement of aesthetics and the overall increase in psychosocial well-being (38).

			Orthodontic markers are used for the evaluation of malocclusion based on socially defined aesthetic standards, level of severity, aesthetics, and the need for treatments required. The Dental Aesthetic Index (DAI) is a simple, valid and reliable index commonly used for epidemiological studies (39,40). The DAI has been adopted by the WHO as a cross-sectional index applicable between different ethnic groups with stable and comparable results (38,41).

			The DAI index was developed for epidemiological studies in Iowa and presented by Cons et al. in 1986 as a tool to classify dental aesthetics and the need for orthodontic treatment.  It is based on a scale of social norms for a socially acceptable dental appearance (42). This index consists of the measurement of ten intraoral traits (10,39,42-44): (a) number of visibly missing teeth, (b) presence of crowding per arch, (c) presence of spacing per arch, (d) presence and distance of a diastema between the maxillary central incisors, (e) irregularities in the position of the maxillary teeth, (f) irregularities in the position of the mandibular teeth, (g) overjet in the maxilla (distance between the incisal edge of the incisors most prominent maxillary incisors and the labial surface of the mandibular incisor), (h) overjet in the mandible (distance between the linguo-incisal edge of the most prominent mandibular incisors to the labial surface of the corresponding maxillary incisors), (i) presence and distance of the anterior open bite, and (j) evaluation of the molar relationship according to its deviation taking Angle's Class I Malocclusion as a reference. It is important to evaluate the prevalence of malocclusion in adolescents who undergo the final steps of bone and dental development prior to adulthood. Studies confirm that treatment during this period helps reduce the number and severity of malocclusions later in life (45,46).

			Due to the importance to properly document and develop sensible public policy regarding oral health diseases, this study aims to describe the prevalence of tooth loss, bleeding on probing and malocclusion in Costa Rican male adolescents in the “Colegio Técnico Profesional San Agustín” in Cartago, in 2019.

			Methods

			Study design

			Data are from a cross-sectional study including Costa Rican male adolescents aged 12-22 years, who attended a nonprofit social welfare school run by the Order of Augustinian Recollects called “Ciudad de los Niños” (Children’s City). This organization was created to receive socially and economically deprived children, coming from urban and rural areas from all over the country. The institution functions as a boarding school, and receives public funding from the Ministry of Education (47). The study included 428 adolescents who attended the boarding school in 2019. A clinical examination was run by three examiners: two general dentists, who evaluated BOP and tooth loss, and one orthodontist, who evaluated malocclusion.

			Participants

			All the students were invited to participate, representing an initial population of 499 persons in 2019. Thirty-one persons decided not to participate, forty were excluded because they were not present at the moment of data collection (N=71). The final sample size included 428 persons, representing 86% of the original population. The data collection was carried out at three different times during 2019, between February and July.The examination was performed in a well-ventilated and well-illuminated large room. The examiners systematically performed dental examination using a sterile mouth mirror and the WHO Community Periodontal Index probe recommended for clinical examination in periodontal tissues (48). All instruments used were sterilized following the infection protocol control of the University of Costa Rica Dentistry Faculty, using external and internal controls in each cycle of sterilization (49). The subjects with dental emergencies were immediately referred to the Faculty of Dentistry for dental care.

			For additional information regarding the participants and the study design, please see (50). 

			Ethics and data

			Written informed consent was obtained from the boarding school Principal, as the general proxy and legal representative of all students. Participants read and signed the informed consent form and to ensure the willingness and autonomy to participate in the study, voluntary abstention was considered for exclusion. A second written informed consent was completed by each participant directly, for both minors and adults. The ethical approval was given by the Institutional Science and Ethics Committee of the University of Costa Rica (VI-5629-CEC-0008-2018), in conformity to recognized international standards, the Declaration of Helsinki and according to the national law of biomedical research.

			Measurements

			a.	Prevalence of tooth loss

			The prevalence of tooth loss was calculated as the number of individuals having lost at least one tooth (Table 1). The average number of teeth lost by individuals was also recorded. Prevalence of tooth loss was determined by two trained general dentists in 428 participants. The total of permanent teeth evaluated was 11.916. Temporary teeth were excluded (n=68).

			B.	Bleeding on probing (BOP)

			There are different methods to evaluate gingival bleeding, the one used in this study was the BOP method, as a diagnostic tool it is a simple, objective, and inexpensive procedure, if performed with adequate probing force. Gingival bleeding is also a diagnostic test that used to determine a patient’s periodontal health (36).

			This was an indicator used as a proxy parameter for monitoring periodontal conditions. The absence of BOP indicated a healthy periodontal structure. Three sites (mesial, middle and distal) were evaluated for each lingual and buccal/vestibular surface of the following index teeth 16, 36, 21, 41, 24, 44 according to Ramfjord (51). 

			The following formula was applied to calculate the percentage of BOP:

			Bleeding on Probing=(Total number of bleeding sites)/(Total number of sites evaluated) x 100

			Two trained general dentists recorded the BOP in 388 individuals.

			A final categorization of gingival health, considering the presence of BOP and calculus was recorded as follows: i) No periodontal problems; ii) Bleeding at probing; iii) Presence of localized calculus; iv) Presence of generalized calculus; v) Bleeding on probing and presence of localized calculus; vi) Bleeding on probing and presence of generalized calculus. These categories were the one used to calculate the prevalence of gingival problems.

			C.	Prevalence of malocclusion

			To measure malocclusion, the Dental Aesthetic Index (DAI) (38,40,44) was used. The DAI score is based on the calculation of a linear regression that estimates the average number of people with malocclusion problems, reflecting both severity and treatment needs in a single score (38). It is an indicator adopted by the WHO and assesses 10 different characteristics in the anterior segment: overjet, negative overjet, tooth loss, diastema, anterior open bite, anterior crowding, anterior diastema, width of the anterior irregularities (mandible and maxilla) and antero-posterior spring relationship (52). After the application of the correspondent linear coefficient, the DAI establishes four categories: i) a score <=25 indicating normal or minor malocclusion, where no or slight treatment is needed; ii) a score between 26-30 for a definite malocclusion, where an elective treatment is suggested; iii) a score between 31 and 35 for severe malocclusion, where treatment is highly desirable; and iv) a score >=36 classified as a very severe malocclusion, where treatment is mandatory (52).

			The DAI was recorded by a single trained orthodontist and included 383 adolescents. 

			Statistical analyses

			Descriptive statistics were carried out using STATA V14.

			Results

			Table 1 shows the prevalence of tooth loss in male adolescents stratified by age. The group of patients under study was made up of 428 young male students aged 12-22 years-old, with an average of 15 years of age. The average prevalence of tooth loss was 26% at age 12-13, 18% at age 14-15, 11% at age 16-17, 22% at age 18-22. 19 Nineteen percent (19%) of the total individuals examined had at least one tooth lost. It is worth mentioning that 81% of the participants had all their teeth, 11% had lost 1 tooth, 8% had lost more than one tooth, of which 0.5% had lost more than 5 teeth. The total number of expected teeth in the sample was 11.916, of which 140 had been lost (Table 2). This indicates that the prevalence of tooth loss with respect to the total number of expected, using as statistical unit the tooth is 1.2%. 

			Regarding BOP, from a sample of 388 individuals, 24 had a BOP index of 0%, 27 a BOP index of 2.78% (Table 3), with a total average of 19.6% of sites presenting bleeding from the total sites evaluates by person (Table 4). The minimum percentage of BOP found was 0% and the maximum 83.3% (Table 4). In the present research, following the recommendation in WHO epidemiological studies, we determined a BOP>10% as the prevalence of gingivitis, which was obtained in 270 participants, for a prevalence of 70%. 

			The general classification of periodontal problems based on BOP and presence of calculus is presented for 304 adolescents in Table 5. The main periodontal problem identified was the combinations of BOP and presence of localized calculus in 203 individuals, representing a 66.78% of this sample. Overall, 92% of the participants showed a bleeding during the examination if their periodontal health.

			The results for each category of DAI score according to the need for orthodontic treatment in male adolescents is shown in Table 6 for 383 individuals. It was found that only 1.6% of the sample was classified as having a normal occlusion. 2.6% was identified as having definite malocclusion with an elective treatment suggested. 8.3% presented severe malocclusion, where an orthodontic treatment is desirable. For the majority of the adolescents examined (87.5%), the DAI score showed a very severe malocclusion, where a mandatory orthodontic treatment is recommended. Overall, 98.4% of the sample showed some degree of malocclusion.

			Discussion 

			This study showed that prevalence of tooth loss, BOP and malocclusion was 19%, 70.0% and 98.4% respectively. Considering a general classification of periodontal problems based on BOP and presence of calculus, the prevalence of periodontal problems increases to 92%. These findings are in consistence with previous studies, except for malocclusion, and where the results are higher compared to previous data reported. 

			Regarding tooth loss, a previous study performed in Brazil in 2010 by Peres et al., in 5,445 adolescents aged 15 to 19 years, showed similar results with a prevalence of 17.4% (25). The authors found that tooth loss increases with age. However, in this study, the age groups who showed the absolute highest prevalence were in the 11-13 and 14-15 years old. The loss of permanent teeth in these age groups mainly associates with the dental caries progression. A previous study that focused on the analyze of dental caries experience in this population, showed that molar and premolars were the most affected by dental caries (50). However, these teeth have a relatively short eruption age. This can explain why we observed higher prevalence’s in the youngest category, suggesting that tooth loss at this age was associated with earlier caries experiences in life. Another explanation can relate to dental extractions for orthodontic treatment. Indeed, it is possible that younger participants had better access to orthodontic evaluations due to the democratization in recent years of these services. This may not be the case for the older participants.

			Concerning BOP examination showed an important impact of periodontal health. Only a 6% of the sample was categorized as healthy. Our study is consistent with previous national findings. Murillo et al., performed a study in adults and urban areas in Costa Rica, 99% of the persons examined were diagnosed with gingivitis (30) Chiapinotto et al., analyzed cross-sectional data from 1,211 schoolchildren aged 8 to 12 years from southern Brazil in 20 public and private schools. Oral examination evaluated the presence of dental biofilm, crowding, and gingivitis. The prevalence of BOP was 78.4%. However, regarding the extent of gingivitis, the mean number of bleeding points on probing was 3.10 (32), quite lower compared to the present study, where BOP mean was 19.6.

			Olczak-Kowalczyk et al published the results of a national study in Poland in 2015, among 615 15-year-olds of both sexes who lived in urban and rural areas. Subjects were selected by cluster sampling. The prevalence of gingival BOP showed 37.4% (53), which is much lower compared to our findings. When observing that previous studies in Costa Rican and Colombian adults, reveling that almost 100% of the population suffers from gingivitis, a hypothesis that can explain these differences is that gingivitis can be one of the major public health problems in the region. Latin American countries figure in the most unequal in the world (54). Important health inequalities in general and oral health have already been found (55). In a nationally representative study implemented in Costa Rican adults, it was showed the importance of the social determinants of health early in life, having long-term consequences on adult oral health (55). 

			Until 2017 there is a slightly clearer definition of what gingival health is and therefore there are different clinical methods to evaluate it, which can complicate the comparison of some studies, in the case of Fan et al. in China, they used the evaluation of the gingival bleeding instead of BOP in a population of 7680, where the prevalence of gingivitis was 29.6% (calculated as a proportion of gingival bleeding score ≥10% without  or pocket depth ). We determined a BOP>10% as the threshold to calculate the prevalence of gingivitis, which was obtained in 270 participants, for a prevalence of 70% (35).

			In contrast, Silveira et al. carried out a study in Minas Gerais, Brazil in 763 adolescents aged 15-19 years, where they observed periodontal changes including BOP (14.1%) and the presence of dental calculus (14%), these data differ of those found in the present study, where adolescents presented a BOP of 70.0% and 70.72% of them had dental calculus (56).

			In Costa Rica, some studies of malocclusion have been made, one of them carried out in the schools of Tacares, Grecia in 2011. In a population of 88 children, with an average age of 7.01 years. It was found that 48.9% of patients had dental crowding, 10.1% had posterior crossbites, 19.3% had anterior crossbites, and 14.8% had anterior open bites. Regarding the Angle malocclusion classification, 10.2% of the patients were classified as Class II and 11.3% as Class III (57). However, this study was not performed with trained specialist in orthodontics and has a small sample.

			A descriptive study carried out by the Costa Rican Social Fund-Caja Costarricense del Seguro Social (CCSS for its Spanish acronym) in 2017, including 104 691 adolescents who attended the CCSS in the dentistry services for clinical attention all over the country. The authors reported a national prevalence of dental crowding of 10%. Being less than 1% in the group of 0-5 years, 15% between 13-19 years, and 2.5% in the elderly (58). Similarly, in 2017, a study was carried from the CCSS included 911 830 adolescents between 10 and 19 years old, who consulted the dental services. In this investigation, the DAI was used. In that study, a normal occlusion was observed for 68.20% of the patients, definitive malocclusion for 12.50%, severe malocclusion for 11.60% and very severe malocclusion for 7.70%. Nevertheless, this study comes from administrative data, performed by non-trained dentist, and the indicators were transformed from general clinical examination. No specific indicator for research purposes was directly measured in the patients. The methodology does not mention important data collection, such as, the way in which the DAI criteria were standardized (10). Due to the characteristics mentioned above, it is difficult to compare the results of the present study with this institutional report.

			However, in contrast to the results obtained by the CCSS in 2017 (10), the present study shows 1.6% of patients with normal or minor malocclusion, 2.6% definitive malocclusion, 8.4% severe malocclusion and 87.5% very severe malocclusion. It is important to mention that the data was collected by a single researcher, a dentist specialized in orthodontics.

			This study has several limitations. It is a non-representative study of adolescents in Costa Rica. As a pilot study, it was designed to better conceptualize future national studies in this population. However, the findings cannot be extrapolated to Costa Rican adolescents. Additionally, it was performed in only men; the prevalence’s in women can show different results. Another limitation relates to the indictors selected themselves. They were chosen based on their feasibility and practicability. The decision was made on the bases that simple indicators can be easily reproducible by general dentist in a large population, as well as easy to interpret. The measurements were taken only clinically, which can add diagnostic error in the analyses. However, in a social context where studies are difficult to develop due to the lack of funding and human resources availability, it was imperative to choose health indicators with the characteristics mentioned above. However, these variables can underestimate the extent of oral diseases. 

			Despite these limitations, the study has strengths. It was performed in an important sample of adolescents, using a methodology that can be replicated in different contexts and in larger populations.

			Conclusion

			We found high prevalence’s of tooth loss, bleeding on probing and malocclusions in a sample of Costa Rican male adolescents, compared to similar studies in other countries. Despites the fact that Costa Rica has a national health care system, constitutionally conceptualized as universal, mandatory and solidarity for all citizens, adolescents, and young person’s encounter important barriers to access dental health care. 

			This study shows that dental problems may represent the most important health burden in Costa Rica, which requires special attention from public health care institutions. Additionally, these findings can allow access to better funding for future research, based on a validated protocol, in a representative sample of young persons.

			Finally, our study shows the urgency for the social security system to prioritize real access to dental healthcare for young people and adolescents in the country.

			Funding

			The authors did not receive funding for this study.

			Conflict of interest

			The authors declare no conflict of interest.

			Submission declaration and verification

			This manuscript has not been published previously, it is not under consideration for publication elsewhere, the publication is approved by all authors. If accepted, this work it will not be published elsewhere in the same form, in English or in any other language, including electronically without the written consent of the copyright-holder. 

			AUTHOR CONTIBUTION STATEMENT

			Conceptualization and design: J.B.B.C., C.R.B., S.S.G. and C.B.S.

			Formal analysis: C.B.S. 

			Investigation and data collection: J.B.B.C., C.R.B., T.S.A., S.S.G. and C.B.S. 

			Data analysis and interpretation: C.B.S.

			Writing-original draft preparation: J.B.B.C., C.R.B., T.S.A., S.S.G. and C.B.S.

			Writing-review & editing: J.B.B.C., C.R.B., T.S.A., S.S.G. and C.B.S.

			Acknowledgments

			The authors thank the members of the Board of Ciudad de los Niños, for the opportunity to conduct this study. We also thank all of the participants, for contributing substantially with their time and health information, so valuable for the Costa Rican scientific research. We acknowledge all the volunteers, dental students and dental auxiliaries who contributed throughout the study.

			References

			1. 	Sönmez S., Top M. Quality of life and oral health impact profile in Turkish dental patients. Heal Policy Technol. 2016; 5 (3): 291-7. 

			2. 	Zucoloto M.L., Maroco J., Campos J.A.D.B. Impact of oral health on health-related quality of life: A cross-sectional study. BMC Oral Health. 2016; 16 (1): 2-7. 

			3. 	Barboza Solís C., Fantin R., Kelly-Irving M., Delpierre C. Physiological wear-and-tear and later subjective health in mid-life: Findings from the 1958 British birth cohort. Psychoneuroendocrinology. 2016; 74: 24-33. 

			4. 	Barboza-Solís C., Porras-Chaverri M., Fantin R. Is tooth loss important when evaluating perceived general health? Findings from a nationally representative study of Costa Rican adults. Community Dent Oral Epidemiol. 2019; 47 (4): 358-65. 

			5. 	Barboza-Solís C., Araya-Jiménez M.J., Stradi-Granados S., Barahona-Cubillo J., García-Aguirre K., Carranza-Chacón C. Oral Health-Related Quality of Life Determinants in the Elderly from a Costa Rican Day Center: Findings of a Pilot Study. Odovtos - Int J Dent Sci. 2020; 1 (23): 343-56. 

			6. 	Bernabe E., Marcenes W., Hernandez C.R., Bailey J., Abreu L.G., Alipour V., et al. Global, Regional, and National Levels and Trends in Burden of Oral Conditions from 1990 to 2017: A Systematic Analysis for the Global Burden of Disease 2017 Study. J Dent Res. 2020; 99 (4): 362-73. 

			7. 	Kazwini R., Kasem T., Alhuda N.E.A., Albarshah M., Subeh D., Alhaffar M.H.D.B.A. Oral health assessment in a sample of displaced people as a result of the war in Syria in Damascus city: results of non-profit initiative. BMC Oral Health. 2021; 21 (1): 1-7. 

			8. 	Sampaio F.C., Böneckerm M., Paiva S.M., Martignon S., Filho A.P.R., Pozos-Guillen A., et al. Dental caries prevalence, prospects, and challenges for Latin America and Caribbean countries: a summary and final recommendations from a Regional Consensus. Braz Oral Res. 2021; 35 (c): 1-15. 

			9. 	Fantin R., Ulloa C.S., Solís C.B. Social gradient in cancer incidence in Costa Rica: Findings from a national population-based cancer registry. Cancer Epidemiol. 2020; 68: 101789. 

			10. 	Lao-Gallardo W. Estudio epidemiológico de la Salud Oral del Adolescente en Costa Rica, 2017. Costa Rica; 2018. Available from: https://repositorio.binasss.sa.cr/repositorio/handle/20.500.11764/713

			11. 	Campos Arias F. Promoción de la salud bucal en el adolescente Estudio comparativo intercolegial , Alajuela 2009. ODOVTOS-International J Dent Sci. 2010; 12: 15-21. 

			12. 	National Institutes of Health. Section 2B Oral Health Across the Lifespan: Adolescents. Chapter 1. Current Knowledge, Practice, and Perspectives. In: Oral Health in America: Advances and Challenges. United States: MD: US Department of Health and Human Services, National Institutes of Health, National Institute of Dental and Craniofacial Research; 2021. p. 1–107. 

			13. 	Vettore MV, Moysés SJ, Sardinha LMV, Iser BPM. Condição socioeconômica, frequência de escovação dentária e comportamentos em saúde em adolescentes brasileiros: Uma análise a partir da pesquisa nacional de saúde do escolar (PeNSE). Cad Saude Publica. 2012;28(SUPPL):101–13. 

			14. 	Obeid P, Bercy P. Effects of smoking on periodontal health: A review. Adv Ther. 2000;17(5):230–7. 

			15. 	Hanioka T, Ojima M, Tanaka K, Matsuo K, Sato F, Tanaka H. Causal assessment of smoking and tooth loss: A systematic review of observational studies. BMC Public Health. 2011;11(1):221. 

			16. 	Amaral C da SF, Vettore MV, Leão A. The relationship of alcohol dependence and alcohol consumption with periodontitis: A systematic review. J Dent. 2009;37(9):643–51. 

			17. 	Åstrøm AN, Gülcan F, Ekbäck G, Ordell S. Long-term healthy lifestyle patterns and tooth loss studied in a Swedish cohort of middle-aged and older people. Int J Dent Hyg. 2015;13(4):292–300. 

			18. 	Sigüenza YM. Un estudio de la influencia del autoconcepto multidimensional sobre el estilo de vida saludable en la adolescencia temprana. Universitat de Valencia; 2004. 

			19. 	Baker SR, Mat A, Robinson PG. What psychosocial factors influence adolescents’ oral health? J Dent Res. 2010;89(11):1230–5. 

			20. 	Machry R V., Tuchtenhagen S, Agostini BA, da Silva Teixeira CR, Piovesan C, Mendes FM, et al. Socioeconomic and psychosocial predictors of dental healthcare use among Brazilian preschool children. BMC Oral Health. 2013;13(1):2–7. 

			21. 	López R, Ramírez V, Marró P, Baelum V. Psychosocial distress and periodontitis in adolescents. Oral Health Prev Dent. 2012;10(3):211–8. 

			22. 	Armfield JM, Mej GC, Jamieson LM. Socioeconomic and psychosocial correlates of oral health. Int Dent J. 2013;63:202–9. 

			23. 	Nicolau B, Marcenes W, Bartley M, Sheiham A. A life course approach to assessing causes of dental caries experience: the relationship between biological, behavioural, socio-economic and psychological conditions and caries in adolescents. Caries Res. 2003;37(5):319–26. 

			24. 	Kassebaum NJ, Bernabé E, Dahiya M, Bhandari B, Murray CJL, Marcenes W. Global Burden of Severe Tooth Loss: A Systematic Review and Meta-analysis. J Dent Res. 2014;93(July):20S-28S. 

			25. 	Peres MA, Barbato PR, Reis SCGB, Freitas CHS de M, Antunes JLF. [Tooth loss in Brazil: analysis of the 2010 Brazilian Oral Health Survey]. Rev Saude Publica. 2013 Dec;47 Suppl 3:78–89. 

			26. 	Dannewitz B, Sommerer C, Stölzel P, Baid-Agrawal S, Nadal J, Bärthlein B, et al. Status of periodontal health in German patients suffering from chronic kidney disease—Data from the GCKD study. J Clin Periodontol. 2020;47(1):19–29. 

			27. 	Humphrey LL, Fu R, Buckley DI, Freeman M, Helfand M. Periodontal disease and coronary heart disease incidence: A systematic review and meta-analysis. J Gen Intern Med. 2008;23(12):2079–86. 

			28. 	Sharma P, Yonel Z, Busby M, Chapple IL, Dietrich T. Association between periodontal health status and patient-reported outcomes in patients managed in a non-specialist, general dental practice. J Clin Periodontol. 2018;45(12):1440–7. 

			29. 	Chapple ILC, Mealey BL, Dyke TE Van, Bartold PM, Dommisch H, Eickholz P, et al. Periodontal health and gingival diseases and conditions on an intact and a reduced periodontium : Consensus report of workgroup 1 of the 2017 World Workshop on the Classification of Periodontal and Peri-Implant Diseases and Conditions. J Clin Periodontol. 2018; 45 (Suppl 20): S68-77. 

			30. 	Murillo G., Vargas M.A., Castillo J., Serrano J.J., Ramirez G.M., Viales .JH., et al. Prevalence and Severity of Plaque-Induced Gingivitis in Three Latin American Cities: Mexico City-Mexico, Great Metropolitan Area-Costa Rica and Bogota-Colombia. Odovtos - Int J Dent Sci. 2018; 20 (2): 91-102.

			31. 	Tomazoni F., Vettore M.V., Zanatta F.B., Tuchtenhagen S., Moreira C.H.C., Ardenghi TM. The associations of socioeconomic status and social capital with gingival bleeding among schoolchildren. J Public Health Dent. 2016; 77 (1): 21-30. 

			32. 	Chiapinotto F.A., Vargas-ferreira F., Demarco F.F., Corrêa F.O.B., Masotti A.S. Risk factors for gingivitis in a group of Brazilian. J Public Health Dent. 2013; 73 (1): 9-18. 

			33. 	Al-ghutaimel H., Riba H., Al-kahtani S., Al-duhaimi S. Common Periodontal Diseases of Children and Adolescents. Int J Dent. 2014; 2014. 

			34. 	Lang N.P., Bartold P.M. Periodontal health. J Clin Periodontol. 2018; 45 (Suppl 20): S9-16. 

			35. 	Fan W., Liu C., Zhang Y., Yang Z., Li J., Huang S. Epidemiology and associated factors of gingivitis in adolescents in Guangdong Province , Southern China : a cross-sectional study. BMC Oral Health. 2021; 21 (311): 1-10. 

			36. 	Trombelli L., Farina R., Silva C.O., Tatakis DN. Plaque-induced gingivitis : Case definition and diagnostic considerations. J Periodontol. 2018; 89 (Suppl 1): 46-74. 

			37. 	Murrieta-Pruneda, José Francisco Juárez-López L.A., Linares-Vieyra C., Zurita-Murillo V., Meléndez-Ocampo A.F., Ávila-Martínez C.R., Nava-Delgado C.M. Prevalencia de gingivitis asociada a la higiene oral , ingreso familiar y tiempo transcurrido desde la última consulta dental , en un grupo de adolescentes de Iztapalapa , Ciudad de México. Bol Med Hosp Infant Mex. 2008; 65 (5): 367-75. 

			38. 	Goyal S., Goyal S., Muhigana A. Assessment of malocclusion severity levels and orthodontic treatment needs using the Dental Aesthetic Index (DAI): A retrospective study. Rwanda Med J. 2013; 70 (3): 20-7. 

			39. 	Jenny J., Cons N.C. Comparing and contrasting two orthodontic indices , the Index of Orthodontic Treatment Need and the Dental Aesthetic Index. Am J Orthod Dentofac Orthop . 1996; 110 (4): 410-6. 

			40. 	Ashari A., Mohamed A.M. Relationship of the Dental Aesthetic Index to the oral health-related quality of life. Angle Orthod. 2016; 86 (2): 337-42. 

			41. 	Shrestha R.M., Lamichhane B., Sharma A.K., Shrestha S. Dental Aesthetic Index among Nepalese Orthodontic Patients. Orthod J Nepal. 2015; 5 (2): 9-13. 

			42. 	Pérez M.A., Neira Á., Alfaro J., Aguilera J., Alvear P., Fierro C. Orthodontic treatment needs according to the Dental Aesthetic Index in 12-year-old adolescents, Chile. Rev Fac Odontol Univ Antioquia. 2014; 26 (1): 33-43. 

			43. 	Anand-Nayak U., Winnier J., S.R. The Relationship of Dental Aesthetic Index with Dental Appearance , Smile and Desire for Orthodontic Correction. Int J Clin Pediatr Dent. 2009; 2 (2): 6-12.

			44. 	Cardoso C.F., Drummond A.F., Lages E.M.B., Pretti H., Ferreira E., Henrique M. The Dental Aesthetic Index and Dental Health Component of the Index of Orthodontic Treatment Need as Tools in Epidemiological Studies. Int J Environ Res Public Health. 2011; 8: 3277-86. 

			45. 	King G.J., Brudvik P. Effectiveness of interceptive orthodontic treatment in reducing malocclusions. Am J Orthod Dentofac Orthop. 2010; 137 (1): 18-25. 

			46. 	English J.D. Early treatment of skeletal open bite malocclusions. Am J Orthod Dentofac Orthop. 2002; 121 (6): 563-5. 

			47. 	Ciudad de los Niños. Breve Historia de la Ciudad de los Niños [Internet]. Ciudad de los Niños Web Page. 2022 [cited 2022 Feb 10]. Available from: https://www.ciudaddelosninoscr.org/

			48. 	Petersen P.E., Baez R.J., editors. Oral health surveys: basic methods. 5th ed. France: World Health Organization; 2013. 

			49. 	Universidad de Costa Rica. Protocolo de Control de Infecciones de la Facultad de Odontología. San José, Costa Rica; 2020. 

			50. 	Gudiño-Fernández S., Gómez-Fernández A., Molina-Chaves K., Barahona-Cubillo J., Fantin R., Barboza-Solís C. Prevalence of Dental Caries Among Costa Rican Male Students Aged 12-22 Years Using ICDAS-II. Odovtos - International Journal of Dental Sciences. 2021. p. 378-92. 

			51. 	Beltrán-Aguilar E.D., Eke P.I., Thornton-Evans G., Petersen P.E. Recording and surveillance systems for periodontal diseases. Periodontol 2000. 2015; 60 (1): 40-53. 

			52. 	Cons N.C., Jenny J., Kohout F.J., DDS Y.S., Jotikastira D. Utility of the Dental Aesthetic Index in Industrialized and Developing Countries. J Public Health Dent. 1989; 49 (3): 163-6. 

			53. 	Olczak-Kowalczyk D., Gozdowski D., Kaczmarek U. Oral health in polish fifteen-year-old adolescents. Oral Health Prev Dent. 2019; 17 (2): 139-46. 

			54. 	OECD. Health for Everyone? Social inequalities in health and health systems. OECD Health Policy Studies. Paris, France: OECD Publishing; 2019.

			55. 	Fantin R., Delpierre C., Kelly-Irving M., Barboza Solís C. Early socioeconomic conditions and severe tooth loss in middle-aged Costa Ricans. Community Dent Oral Epidemiol. 2018; 46 (2): 178-84. 

			56. 	Silveira M.F., Freire R.S., Brito M.F.S.F., Martins A.M.E. de BL, Marcopito L.F. Periodontal condition of adolescents and associated factors. RGO-Rev Gaúcha Odontol. 2019; 67: 1-11. 

			57. 	Campos Arias F. Prevalencia de maloclusión en las escuelas del distrito de Tacares, Grecia. 2011. Odovtos-Int J Dent Sci. 2013; (15): 31-8. 

			58. 	Lao W., Araya H., Mena D. Prevalencia de apiñamiento dental en la población costarricense que consulta los servicios de odontología de la CCSS, 2017. Odontol Vital. 2019; 1 (30): 39-44. 

		

		
			
				[image: ]
			

		

		
			
				[image: ]
			

		

		
			
				[image: ]
			

		

		
			
				[image: ]
			

		

	OEBPS/image/cc.jpg





OEBPS/image/BarahonaCubilloetal3.jpg
HEE &1 IVIO0S0F SXINL 1000 ICCUICMLY T8 K. . DS, WOW, R T T 1w
i=11.916)

Varibie Hamber o et Ferconnge
Nt f s s i) %
T ofprmanet st st e 10w

naprotaic: 1131 catsponi 1 ] rbar of ement e e 3 sl Tomprar st was xidod o
e s =59

Table 3. Percentage and frequency of bleding on probing

86).

00 Abslts frncney (] aestags (5]
e X
WO e o gt s o g
0% 2258 w an
S8 2508 3 pres
e " o
Tost ) 1%,

srstaton: 18 prane 30 4% s s & conssd bty whn  orss o slying HD sl o g e
0 e f Do on rko. TO% 1 0 rva of GBS 1 o

Table 4. Average parcentage of blesding on prcbing n male adolescens atiending the San Agusti
Prfessional Technical Colege - Cudad d fos Nios 2019 (

W
E 195153
e withprion Besdg

rsyrstaon: s Fd o
S v

Table 5. General classfication of periodontal problems based on biseding on probing and presence o
clculus In male adolescents attending the San Agustin Frofssslonal Tehnical Collsge-Ciudad de os
Nitos 2019 (N=304.

Gategory Absoit ecueny o) Percotnge
o paodr rtens i 0
g prbing m S
Pt f et e 6 =
[neape— 1 o
[T —— £ s
o

g oo pring g pssncs of s =
anied ki

Toal e 1o





OEBPS/image/BarahonaCubilloetal.jpg
0DOVTOS

eretrel el of Do Senoss

CLINICAL RESEARCH DOL 1048517405 202251871





OEBPS/image/BarahonaCubilloetal2.jpg
T8ISE-1, | TOVRIGNGE D UKV YOS A1 {TIRKS SEREAcRIns Ui L. by Sge atioioang L et ALY~
slonal TechnicalCollege-Ciudad de los Nifios 2018 (statstcal uni the Indvidual fo N=423).

eibe Ay SyEE GATyRe  2y%e Toul
Tohicss ) o % £y )

@ 2 o o @
N o 15 2] ) )

bapretaion: 25 Fiviesi aged 7213y had st o as o 1, eprasenie 25% f th samyle M- mising ks,





OEBPS/image/1.png
0DOVTOS

Inemational Jourral of Dertal Soences
CLINICAL RESEARCH DO 1045617AJ05.2022 51874
?gf;{vzegzrz Prevalence of Tooth Loss, Bleeding on Probing and Malocclusion as
J— Oral Disease Indicators in Costa Rican Male Adolescents: a Cross
30-VI-2022 Sectional Study

Published Online:
19-VII-2022

Prevalencia de la pérdida de piezas dentales, del sangrado al
sondeo y la maloclusion como indicadores de enfermedades orales
en adolescentes varones costarricenses: un estudio transversal

Juan Bautista Barahona-Cubillo DDS, MSc'; Cinthya Rojas-Brenes DDS?;
Tony Sénchez-Achio DDS, MSc3; Sonia Stradi-Granados DDS#;
Cristina Barboza-Solis DDS, MSc, PhD5

1. Facultad de Odontologia, Universidad de Costa Rica, San José, Costa Rica.
https://orcid.org/0000-0003-1193-9024
2. Facultad de Odontologia, Universidad de Costa Rica, San José, Costa Rica.
https://orcid.org/0000-0002-3927-3618
3. Facultad de Odontologia, Universidad de Costa Rica, San José, Costa Rica.
https://orcid.org/0000-0002-2641-1102
4. Facultad de Odontologia, Universidad de Costa Rica, San José, Costa Rica.
https://orcid.org/0000-0002-4388-5318
5. Facultad de Odontologia, Universidad de Costa Rica, San José, Costa Rica.
https://orcid.org/0000-0002-7208-7374

Correspondence to: Dr. Cristina Barboza-Solis - cristina.barbozasolis@ucr.ac.cr

ABSTRACT: The evidence to characterize oral health during adolescence in Costa Rica is
limited. This lack of adequate research makes it difficult to develop appropriate health
policies for this subgroup of the population. This is particularly important because
adolescence is the period during which good health habits must take root in order
to foster good physical and cognitive development. This study aims to determine the
prevalence of tooth loss, bleeding on probing and malocclusion in Costa Rican male
adolescents at the “Colegio Técnico Profesional San Agustin” (St. Augustine’s Technical
High School) located in the province of Cartago. Data was collected from 428 male
adolescents aged 12-22 years in a cross-sectional study during 2019. Prevalence of
tooth loss was calculated as the number of individuals having lost at least one tooth.
The average number of teeth lost by individuals was also recorded. The bleeding
on probing was an indicator used as a proxy parameter for monitoring periodontal
health where the presence of bleeding on probing and calculus was also recorded.

BARAHONA-CUBILLO J.B., ROJAS-BRENES C., SANCHEZ-ACHIO T., STRADI-GRANADOS S., BARBOZA-SOLIS C., 2023: Prevalence of Tooth Loss,
Bleeding on Probing and Malocclusion as Oral Disease Indicators in Costa Rican Male Adolescents: a Cross Sectional Study.-ODOVTOS-Int. J. Dental
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