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RESUMEN

Antecedentes y objetivo: Los polimorfismos de las metaloproteinasas (MMP)
tienen el potencial de ser probables biomarcadores genéticos de la caries dental y
contribuir a identificar susceptibilidad a la enfermedad. El objetivo de este estudio
fue evaluar la asociacion entre la influencia de factores ambientales y el SNP
MMP13 (rs2252070), con la experiencia de caries. Materiales y métodos: Se
realizd un estudio transversal en 185 escolares salvadorefios de 7 a 12 afios de
edad. Se registraron variables sociodemogréficas, frecuencia de cepillado dental,
uso de seda dental y consumo de bebidas azucaradas. Se efectué un examen
clinico bucal para obtener los datos sobre caries. Se obtuvo ADN gendémico a partir
de células bucales de los nifios. La genotipificacién del polimorfismo se realizd
mediante PCR-RFLP. Se compararon las frecuencias alélicas y genotipicas entre
los grupos sanos y con caries. Los datos se analizaron con SPSS 26.0 mediante la
prueba de chi-cuadrado y el andlisis de regresion logistica. Resultados: Los
factores edad y presencia de placa dentobacteriana visible se asociaron
significativamente con la experiencia de caries. Las frecuencias alélicas del
polimorfismo MMP13-77 A/G fueron 0,7 y 0,3 siguiendo el equilibrio de Hardy
Weinberg (X2 = 0,22, p = 0,63). No se encontraron diferencias significativas en las
frecuencias alélicas y/o genotipicas del SNP de MMP13 (rs2252070) entre sujetos
con caries dental y sujetos sanos (p > 0,05). Conclusiones: La variacion genética
seleccionada en MMP13 no se asocio con la experiencia de caries en sujetos

seleccionados de El Salvador.

Palabras clave: Caries dental, Polimorfismos genéticos, Metaloproteinasa, MMP13.
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1. INTRODUCCION

Actualmente, la caries dental sigue siendo un importante problema de salud publica
pese a la implementaciéon de diversas medidas de prevencion. Segun la
Organizacion Mundial de la Salud (OMS), afecta al 60-90% de los nifios en edad
escolar, asi como a un gran niumero de adultos [1]. Especificamente en El Salvador,
el 93% de los nifios de 12 afios de edad padecen caries dental, con una experiencia
promedio seguin CPOD/ceod de 7.16 [2]. Dicho contexto es preocupante, por cuanto
la caries es causa de dolor y pérdida de dientes y particularmente en nifios, es

relacionada a problemas de aprendizaje, comer o dormir [3].

Dada su naturaleza multifactorial, el proceso de la caries es influenciado por factores
biolégicos, conductuales, psicosociales y ambientales [4]. Sin embargo, se ha
encontrado que sujetos sometidos a los mismos factores de riesgo y de proteccion,
podrian presentar diferencias en el desarrollo y severidad de la enfermedad [5]. En
tal sentido, la evidencia reciente sugiere que los estudios genéticos pueden
contribuir a una mejor comprension de la susceptibilidad individual y ser la base

para el desarrollo de estrategias preventivas y terapéuticas mas eficientes [6,7].

Estudios realizados han informado que variaciones genéticas en enzimas tales
como las metaloproteinasas (MMP) pueden influir en la susceptibilidad de los
individuos a desarrollar caries [8-10]. Las MMP son enzimas reguladoras
principales del recambio de matriz extracelular y juegan un papel importante en la
organizacion de la matriz organica del esmalte y la dentina, de ahi que se sugiere
la participacion de sus variantes genéticas en el control y la progresion de la caries,
especificamente, de los polimorfismos de un solo nucleétido (SNP, por sus siglas
en inglés) [11-13].

Entre los miembros de la familia multigénica de las metaloproteinasas, la variacion
genética de la MMP13 ha sido una de las mas estudiadas en relacion con la caries
[14]. Se denomina colagenasa-3 porque degrada los componentes de la matriz
extracelular como colagenos, gelatina, perlecan y fibronectina [15]. La MMP13 se
expresa durante el desarrollo dental y estad implicada en el desarrollo y la reparacion



0sea [16]. Se ha informado que la expresion de MMP13 aumenta en el tejido dental

con la progresion de la caries [17,18].

Un polimorfismo funcional en el gen MMP13 es el MMP13-77A/G (rs2252070), que
se ha asociado con la experiencia de caries en otras poblaciones [23,24]. El objetivo
del presente estudio fue determinar la asociacion de MMP13-77A/G (rs2252070)
con caries dental y explorar la contribucion de variables sociodemogréficas, placa
dentobacteriana y habitos de higiene oral en una poblacion de nifios salvadorefios

de 7 a 12 afios de edad.

2. MATERIALES Y METODOS

Poblacion de estudio

Este estudio fue aprobado por el Comité de Etica de la Facultad de Odontologia de
la Universidad de El Salvador bajo el protocolo nimero 2022-012 y se cumplieron
los principios de la Declaracion de Helsinki. Se obtuvo el consentimiento informado

de los padres o tutores y el asentimiento de los sujetos de estudio.

Se realiz6 el calculo muestral en la calculadora en linea granmo, aceptando un
riesgo alfa de 0.05 y un riesgo beta inferior al 0.2 en un contraste bilateral, se
determind que se necesitaria un minimo de 173 sujetos para detectar una diferencia
igual o superior a 0.1 unidades. Se asumio que la proporcién en el grupo de

referencia seria de 0.7.

Se incluyeron escolares salvadorefios sanos de 7-12 afios de edad, no estaban
emparentados, sin antecedentes médicos relevantes y no estaban en tratamiento
con antibidticos. Todos los padres o tutores respondieron a un cuestionario sobre la
frecuencia del cepillado dental, uso de seda dental y consumo de bebidas

azucaradas de los nifios.



Determinacion de la experiencia de caries

El examen intraoral fue realizado por el mismo dentista, mediante criterios visuales,
utilizando una sonda y un espejo dental estériles por cada sujeto. Las puntuaciones
de placa dental se registraron segun Silness y Lée [19]. La experiencia de caries se
evalué mediante los indices de dientes cariados, ausentes y obturados CPOD y/o
ceod siguiendo las recomendaciones de la OMS [20]. Los nifios se dividieron en dos

grupos: sanos (sujetos con ceod/CPOD = 0) y con caries (ceod/CPOD=1).

Determinacion genotipica

El ADN gendmico para el analisis molecular se extrajo a partir de células bucales
de las caras internas de las mejillas de cada nifio, segun el método modificado
descrito Mulot [21].

El SNP en MMP13 se analiz6 mediante analisis de polimorfismo de longitud de
fragmentos de restriccion basado en PCR (PCR-RFLP). Los cebadores utilizados
para la amplificacion de la region promotora especifica que contiene el sitio MMP13
-77A/G fueron 5 -GATACGTTCTTACAGAAGGC-3" (hacia delante) y 5'-
GACAAATCATCTTCATCACC-3 (inverso) [22]. Las muestras de ADN gendmico de
cada sujeto se mezclaron en una reaccion con un volumen final de 25 ul que
contenia 12.5 pl de GoTaq® Green Master (Promega, USA), 1 ul de 10 uM de cada
cebador especifico, 2 pl de cada muestra de ADN gendmico y 8.5 ul de agua ultra
pura libre de endonucleasas. Las condiciones de PCR fueron: un paso inicial de
desnaturalizacion a 94° C durante 5 min, 35 ciclos de 94 -C durante 1 min, 55 °C
durante 1 min, 72 °C durante 1 min y un paso final de extension a 72 -C durante 5
min. Posteriormente, 5 ul de cada producto de PCR fue digerido con la enzima de
restriccion especifica Bsr | (New England Biolabs, Inc.) durante 2 h a 65 -C segun
las instrucciones del fabricante. Los productos se analizaron en geles de agarosa al
2%, con 0.5 ul de GelRed (Biotium, USA). EI homocigoto GG produjo dos bandas
de 248 pb y 197 pb, el heterocigoto AG produjo tres bandas: 445, 248 y 197 pb, y
el homocigoto AA produjo una Unica banda de 445 pb.



Analisis estadistico

LoCPODs analisis estadisticos se realizaron en el paquete estadistico SPSS,
version 26.0 (SPSS Inc., Chicago, IL, EE.UU.). Se aplic6 la prueba X? del equilibrio
de Hardy-Weinberg para determinar la diferencia entre las frecuencias genotipicas
observadas y esperadas a partir de las frecuencias alélicas. Se utilizaron la prueba
U de Mann-Whitney y la prueba X? para analizar la edad, sexo y habitos preventivos
entre el grupo con experiencia de caries y el grupo sin caries. Un analisis de
regresion logistica binaria se realiz6 para evaluar la influencia de las variables en la

experiencia de caries. Un valor p < 0,05 se considero significativo.

3. RESULTADOS

De un total de 185 sujetos participantes del estudio, la edad media fue de 10,43 +
1,43 afos. El 53% eran del sexo femenino y el 47% del sexo masculino. Las medias
de CPOD y ceod fueron de 1,19 + 1,54y 2,11 + 2,56, respectivamente. El 61% de

los escolares presentaron experiencia de caries dental y el 39% estaban sanos.

Los factores edad y presencia de placadentobacteriana visible se asociaron

significativamente con la experiencia de caries (Tabla 1).

La distribucion de las frecuencias genotipicas en la poblacién del estudio para
MMP13-77 A/G fue del 50% homocigoto AA, del 40% heterocigoto AG y 10%
homocigoto GG. Los genotipos analizados se encontraron en Hardy— Weinberg
equilibrium: X? = 0.22, p = 0.63. No mostraron diferencias entre sanos y cariados
(Gréficos 1y 2).

Cuando en la regresion logistica binaria se analizo la influencia del polimorfismo
MMP13-77 A/G y las practicas de higiene oral en la experiencia de caries dental,
Unicamente la presencia de placa dentobacteriana, mostré una asociacion

significativa (Tabla 2).



Tabla 1. Variables sociodemograficas y habitos de higiene dental de los
participantes en el estudio asociada a la experiencia de caries dental.

Nifios con experiencia de

Variables caries (n=113) Sanos (n=72)  p-valor

Edad (media + DS) 10.26 + 1.52 10.71+1.23 0.03*

Sexo Masculino 53 (28.6) 34 (18.4)

n (%) 0.96
Femenino 60 (32.4) 38 (20.6)

Frecuencia de 3 veces al dia 27 (14.6) 17.(9.2)

Cepillado Dental

n (%) 2 veces al dia 67 (36.2) 42 (22.7) 0.97
1 vez al dia 19 (10.3) 13 (7)

Uso de seda dental Si 6 (3.3) 7 (3.8)

n (%) 0.25
No 107 (57.8) 65 (35.1)

Consumo semanal de
1-3 veces 70 (37.8 47 (25.4

bebidas azucaradas ( ) ( ) 0.64

n (%) 4 0 mas veces 43 (23.3) 25 (13.5)

Placa Dentobacteriana N yisible 93 (50.3) 67 (36.2)

n (%) 0.03*
Visible 20 (10.8) 5 (2.7)

*p < 0.05, Estadisticamente significativo; OR (95% CI) = Odds ratio; 95% intervalos de confianza

Grafico 1. Distribucion alélica del polimorfismo MMP13-77 A/G de acuerdo a la
experiencia en caries.

Cariados » Sanos

97 (37%) A 47 (42%) G

162 (63%) 64 (58%)

n= 259 n=111

X2 valor p=0.37



Gréfico 2. Distribucion genotipica del polimorfismo MMP13-77 A/G de acuerdo a
la experiencia en caries.

53 (63%)
46 (B1%)

n=92 n=75 n=18
X2 valor p=0.58

Tabla 2. Analisis de regresion logistica binaria de la asociacion del polimorfismo
MMP13-77 A/G y la higiene bucal con la caries dental.

Variable OR (95% CI) p-valor
Alelo

G 1.0

A 1.22 (0.77-1.92) 0.37
Genotipo

GG 1.0

AG 2.4 (0.79-7.55) 0.12

AA 2.3 (0.76-6.87) 0.14
Uso de seda dental

Si 1

No 1.55 (0.48-4.98) 0.46
Placa Dentobacteriana

No visible 1

Visible 3.23 (1.08-9.6) 0.03

Nivel de significancia < 0.05.



4. DISCUSION

Se ha sugerido que los factores ambientales posiblemente no son suficientes para
determinar la susceptibilidad a la caries en todos los individuos y que algunas
alteraciones genéticas podrian ser potenciales biomarcadores de la predisposicién
a la enfermedad [23]. Este estudio fue conducido para evaluar la influencia de los
factores ambientales y del polimorfismo en el gen MMP13 sobre la susceptibilidad

a la caries dental en una poblacién de escolares salvadorefios.

En el presente estudio, no se encontraron diferencias significativas en la experiencia
de caries entre nifios y nifias. Sin embargo, se encontrd un riesgo significativamente
menor en los escolares de mas edad. Esto podria deberse a que estos sujetos,
cuentan predominantemente con dientes permanentes recién erupcionados en
cavidad oral y por lo tanto, se espera que se encuentren sanos. Este resultado es
concordante con lo reportado en otros estudios que han incluido nifios y
adolescentes [24,25].

Por otra parte, es conocido que una higiene bucal deficiente y la constante
exposicidon a una dieta cariogénica contribuyen al desarrollo de la caries, debido a
las fluctuaciones intermitentes del pH salival que conducen a la desmineralizacion
del diente [26]. De acuerdo a nuestros resultados, la frecuencia del cepillado dental,
el uso de seda dental y el consumo semanal de bebidas azucaradas, no estan
asociados con el riesgo de caries. Sin embargo, fue limitacion del estudio que esta
informacion se obtuvo a partir de las declaraciones de los padres o cuidadores. Por
esta razon, adicionalmente, se registro la placa dental visible como indicador clinico
de la higiene bucal. Al respecto, se encontr6 que la presencia de placa visible en las
superficies dentales incrementa el riesgo de caries 3,23 veces en comparacion con

los que no presentaron placa visible durante el examen bucal.

El MMP13-77 A/G rs2252070, localizado en la region promotora parece alterar la
expresion del gen [25]. Se ha demostrado que este SNP esta asociado con algunas
enfermedades como la osteoartritis, artritis reumatoide, enfermedades vasculares y

diferentes tipos de cancer [27,28]. A nivel de la cavidad bucal, el poliformismo ha



sido relacionado con la enfermedad periodontal, cancer bucal, defectos del
desarrollo dental y caries [29,30]. Por tanto, conocer la distribucion genética de
rs2252070 en una poblacién podria contribuir de manera importante a la
identificaciébn de sujetos en riesgo y a la prevencion de enfermedades. Las
frecuencias alélicas y genotipicas para MMP13-77 A/G determinadas en este

estudio son similares a las reportadas en otras poblaciones [24,25,31].

En la literatura se muestran resultados contradictorios sobre la asociacion entre el
polimorfismo MMP13-77 A/G y la susceptibilidad a la caries. Cagirir et al
demostraron que el alelo MMP13 A incrementa el riesgo de caries en una poblacion
de nifios y adolescentes turcos [24]. Por su parte, Tannure et al. informaron que
portadores brasilefios del alelo G tienen un riesgo significativamente menor de
caries [25]. De acuerdo a los hallazgos del presente estudio, el MMP13-77 A/G no
esta relacionado con la experiencia de caries en la poblacion salvadorefia
estudiada. Estos resultados son concordantes con los informados por estudios

previos en otras poblaciones [32,33].

Es indispensable tener en cuenta, que los criterios de determinacion del diagndstico
de la caries dental, podrian variar entre los estudios que han utilizado las
puntuaciones de CPOD/ceod y con metodologia similar a la nuestra. La experiencia
de caries también varia entre las poblaciones. Esto podria deberse a las politicas
sanitarias de cada pais y a los factores étnicos, ambientales y conductuales del
huésped. En tal sentido, es necesario realizar futuros estudios con muestras
representativas de la demografia de la poblacion salvadorefia y que incluyan otros
polimorfismos relacionados con la formacion del esmalte, respuesta inmunolégica y

receptores del gusto.

En conclusion, se determinaron las distribuciones alélicas y genotipicas de MMP13-
77 AIG rs2252070 y se demostrd que este polimorfismo no esté relacionado a la
susceptibilidad de caries en la poblacion salvadorefia seleccionada. Asi mismo, los
hallazgos del estudio, destacan la importancia de la higiene bucal y la necesidad de

aplicar estrategias de prevencion de la enfermedad desde temprana edad.
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6. ANEXOS

ANEXO N° 1: DIAPOSITIVAS FINALES
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Abstract

Background and objectives: This study aimed to identify the sonship between pi i and
protective barriers in dental practice in Ef Salvador and Mexico during the COVID- 19 pandemic in 2020 and
2021.

and methods: A longitudinal study was conducted from June 2020 to December 2021, involving
1,719 dentists divided into four groups based on location and year. A 20-question survey in Spanish was
utilized and validated with a Cronbach's alpha value of 0.84,

Results: The use of phane triage (OR = 1.5), thermometers (OR = 14), physical distancing (OR = 1.7), and face
shields (OR = 1.6) was significantly associated with dental practice in both countries during the pandemic.

Conclusions: During 2020 and 2021, dental care in El Salvador atd Mexico was significantly linked to
COVID-19 pr i Phone triage, th and face shields positively
correlated with dental services. National hnllh mnnes should promote the use of minimum preventive

in dental care, for | jons Or new ics from virus

variants.

G ious Disease, = i Health
ds covid-19, barriers, p dental care service

Introduction

1n January 2020, the Chinese [liness Prevention and Control Center officiall a irus as
the pathogen causing COVID-19 |11, Since then, COVID-19 has emerged as a significant public health issue,
altering lifestyl ide |2]. As of 2022, 609 million cases had been identified, and 6.5
million dnlhs were rtpatcd globally | a] Various health professions have been deemed high-risk due to
virug ions in health services and the implementation of preventive
measures and prutmnn barriers in dinical practice became imperative [4).

Dental interventions, including direct or indinsct contact with mouth tissues, instrument handling, and
aerosal generation, pose risks for COVID-19 transmission among dentists and patients |15, As a preventive
strategy, the World Health Organization (knuwn as OMS in Spanish), Guidance for Dental Settings, and the
Cochi ity initially mmmeor.d hedlhmmmemuxmeslnmw
world regions f&-8]. M pr ™ related to
patient services as past of their pandm: initiatives |7

1n 2020, standard infection control in routine clinical seemed inad to halt the
spread of COVID-19. Health professionals had to adapt their clinical practices to serve patients during the
pandemic |10,

Some of these p included reducing the number of dental service locations, using phone
triage, infrared th handwashi intad physical di ing (at beast one meter between
patients), employing techniques to prevent aerosol and surface disis jon {11].

Additionally, protective barriers, such as gloves, fluid-resistant face masks, safety goggles or face shields,

How to cite this article
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dispusable surgical caps, gowns, and | p T were ded to prevent
1121 These ch have peofoundly affected health p sonals and pati Idwid

The moment is suitable for 1) identifying inf jon related to pr i 2) analyzing and
duating pr i and p ion barriers used in clinical practices, and 3) proposing and
blishing prevention-based p Is to enhance dental services. Thus, this study’s objective was to
identify the association between dental care service and pr i and p ive barriers used in
clinical practice in El Salvador and Mexico during COVID-19 in 2020 and 2021.

Materials And Methods

A longitudinal study was o d from June 2020 to December 2021 in El Salvador and Mexico.
Participants voluntarily decided to partake in the survey. Particip ymity was d to maintain the
privacy and confidentiality of all collected infe ion. The study ived app ! from the R ch
Ethics C of the A Us ity of San Luis Potasi, San Luis Potosi, Mexico, and the

R h Ethics C i of the U y of El Salvador, San Salvador, El Salvad

Study population

The Lati prised denti king in dinics, hospitals, or bealth centers in El Salvador and Mexico.
Sample selection

The study ire) was di d through various Facebook groups acrass all Mexican
states (32 states) and all Salvads dep (14 dep At least ane Faceboak group of dentists
from each Mexican state and each Salvad dep: P d in the study. Consecutive nan-
probebilistic ling was employed. The states and dep from Mexico and El Salvador were
categarized into three regions: Central, North, and South. Ults dy, the was hle via s
link to the Google Forms platform.

Sample size

Sample Size Calculation in Mexico

The required minimum sample size was 347, with an esti d total of approxi 1y 70,000 dentists, a 50%

probability, 2 3% margin of error, and 3 9% confidence level,
Sample Size Calculation in El Salvador
The required minimum sample size was 293, with an esti d total of approxi; ly 1,800 dentists, a 30%

probability, a 3% margin of error, and 3 99% confidence level. The samples were determined using the
sample size formula for finite populations.

Study instrument (questionnaire design)

After ing rational and i ional publicats l6g i in Spanish were f lated

(A dices). The survey d variables such s sociod hic ct dental care service,
p and | jon barriers. were dich (Yes or No). The
questionnaire underwent pre-testing for validity and reliability with 30 denti hieving a satisf; y

Cronbach's alpha value of 084 (p < 0.05).

Two periods of time (longitudinal study)
The i ire was di d during two periods in El Salvador and Mexico: first, between June and July

2020, and secand, b October and D ber 2021.

Statistical analysis
In the univariate analysis, categarical variables were | | as frequencies and p while

i iables were exp d as means and dard deviati The bivari lysis utilized the
Chi-square test to & ine differences b groups. A binary logistic regression analysis was
constructed with dental care service as the dependent variable (1 for presence and 0 for absence).

. N bl Soked inbanid th phane triage, handwash ARASSIR™ @t
least one meter between patients), face shiekd, and dispasable gown.

A vari flation factor (VIF) analysis test was conducted to detect and mitigate multicollinearity amang
the independent variables. The specification error test verified the sssumption that the response variable's
logit is a linear combination of the independ iables. After 1g the main effects, interactions
were tested, but none were significant. The maodel's overall fit was assessed sing the goodness of fit test.
The i b d cent 2nd ind d ables is d as odds ratias (OR) with 95%

2023 Patifio-Marin et al. Cureus 18{10): €46524. DOI 10.7756%cureus 46524 20f11
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confidence intervals (CI). P-values < 0.05 were deemed statistically significant. Data was analyzed wsing [MP
wver. 15 (SAS Institute, Cary, NC) stati frware [ 151

Results

A total of 1,719 dentists participated in the study: 964 from El Satvador and 755 from Mexico. These health
professionals were divided into four groups:

1. El Satvador 2020: 528 dentists of both genders (69%, n=365 women) aged between 25 and 75 years (44 &
10) responded to the survey in 2020,

2. El Salvador 2021: 436 professionals of both genders (67%, =292 women) aged between 25 and 74 years
(44 £ 11) responded in 2021,

3. Mexico 2020: 358 dentists of both genders (5%, n= 210 women) aged between 23 and 76 years (37 £ 10)

respanded in 2020,
4. Mexico 2021: 397 professionals of both genders (67%, n= 268 women) aged between 23 and 69 years (352
9) responded in 2021.
The study encompassed all states and departments from Mexico and El Salvador, which were categorized

into three regions: central, north, and south. In the E Salvador 2020 group, 75% (n= 392) of dentists hailed
from the central region, 11% (n= 59) from the noeth, and 14% from the south. In the El Salvador 2021 group,
the distribution was 73% (n= 318) from the central region, 8% (n= 34) from the north, and 19% (n=84) from
the south.

In Mexico, the 2020 group had 66% (n=237) of dentists (rom the central regian, 27% (o= 34) from the north,
and 7% (n=84) from the south, The 2021 group had 48% (n= 191) from the central region, 36% (= 143) from
the north, and 16% (n= 63) from the south.

Regarding dental care service, Table ! displays the dental care servics during COVID-19 in El Sadvador and
Mexico for 2020 and 2021. In El Salvador, 30% (2020) and 40% (2021) of dentists halted their clinical
practice. In Mexico, the percentages were lower, with 5% (2020) and 3% (2021) of dentists ceasing their
clinical practice. Initially and throughout the COVID-19 contingency, dental services in El Salvador shifted,
primarily catering to emergency cases (2020: 37%, 2021: 49%, p=0.0001). In Mexico, 2020 saw a surge in
emergency cases (78%, n= 277). However, by 2021, most dental services d

and protection barriers (86%, n= 339). In both countries, the percentages of dental senrites provided by
health professionals were high at the anset and during the contingency (EI Salvador: 65%, Mexico: 96%).

El Salvador 2020 Ef Salvador 2021 P Mexico 2020 Mexico 2021 P
Gonps N (%) N %) U iR N(% N (%) o
Suspension of dental cre 150 (30) 175 (40) 334 00001 18(5) 13 (3) 00001
Emergency orly 15 (37) 212 (48) 407 00001 277 (78) 45 (11) 322 00001
Dental care with preventive measuses and
e 174 (33) 40(11) 23 00001 &3(17) 339 (86) 402 0.0001
Tatal 528 (100) 438 (100) 964 358 (100) 397 (100) 758

TABLE 1: Dental care service during COVID-19 in El Salvador and Mexico in 2020 and 2021.
Stasstical test: Chi-square

The preventive measures taken in clinical practice for COVID-19 in El Salvador and Mexico during 2020 and

2021 canbenbtetwdm‘l‘ahle Measures such as phonetrhg, use of thermometers, hand washing,

ph 1 1g at least one meter b p and techniques to prevent aerasol
wete | ,.' yed. In El Salvador, we ot d high utilization rates for thermameters

(mm-%x 2021= B4%), hand washing (2020= 72%, 2021= 97%), and physical distancing (2020= 69%, 2021=

90%%). In Mexico, notable percentages were observed in the use of phone triage (2020= 88%), infrared

thermometers (2021= 84%), hand washing (2020- 96%, 2021= 99%), and physical distancing (2021= 96%).

2023 Patific-Marin et al. Cureus 18{10): 46624, DOI 10.775%¥cureus 45524 dof11



confidence intervals (CI). P-values < 0.05 were deemed statistically significant. Data was analyzed using IMP
ver. 15 (SAS Cary, NC) statistical software [ 13

Results

A total of 1,719 dentists participated in the study: 964 from E! Salvador and 755 from Mexico. These health
professionals were divided into four groups:

1. El Salvador 2020: 528 dentists of both genders (69%, n= 365 women) aged between 25 and 75 years (44 £
10) responded to the survey in 2020

2. El Salvador 2021: 436 peofessionals of both genders (67%, n=292 aged b 25 and 74 years
(44 2 11) responded in 2021,

3. Mexicn 2020: 358 dentists of both genders (5%, n=210 aged b 25 and 76 years (37 £ 10)
respanded in 2020.

4. Mexico 2021: 397 professionals of both genders (67%, n= 268 women) aged between 23 and 69 years (354
9) responded in 2021,

The study passed all states and dep from Mexico and E] Salvador, which were categ

into three regions: central, north, and south. In the El Salvador 2020 group, 75% (n=392) of dentists hailed
fram the central region, 11% (n= 59) from the nocth, and 14% from the south. In the El Salvador 2021 group,
the distribution was 73% (n= 318) from the central region, 8% (n=34) from the north, and 19% (n=84) from
the south.

In Mexico, the 2020 group had 66% (n= 237) of dentists from the central region, 27% (n= 34) from the north,
and 7% (n=84) from the south. The 2021 group had 48% (n= 191) from the central region, 36% (n= 143) from
the narth, and 16% (n= 63) from the south.

Regarding dental care service, Table | displays the dental care service during COVID-19 in El Salvador and
Mexico for 2020 and 2021. In El Salvadar, 30% (2020) and 40% (2021) of dentists halted their clinical
practice. In Mexico, the percentages were Jower, with 5% (2020) and 3% (2021) of dentists ceasing their

clinical i itially and tk k the COVID-19 i dental oes in El Salvador shifted,
il ing to gency cases (2020: 37%, 2021: 49%, p= 0.0001). In Mexico, 2020 saw a surge in

um;!ncy cases (78%, n= 277). However, by 2021, most dental sesvices i d preventive

and protection barriers (86%, n=339). In both ies, the p ages of dental ices provided by

health professionals were high at the onset and during U\emmgenty (E! Salvador: 65%, Mexico: 96%).

El Salvador 2020 £ Salvador 2021 Pe Mexico 2020 Mexico 2021 Pe
Y N{%) N(%) U value N (%) N (%) U value
Suspension of dental care 154 (30) 175 (40) 334 00001 18(5) 13(3) n 0.0001
Emergency only 195 (37) 212 (49) 407 00001 277 (78) 45 (11) 322 0.0001
Dental care with preventive measures and
174 (33) 5(11) 23 00001 £3(17) 239 (86) 402 0.0001
Tatal 528 (100) 426 (100} 964 358 (100) 387 (100) 758

TABLE 1: Dental care service during COVID-19 in El Salvador and Mexico in 2020 and 2021.
Stasstical test Chissquare

The peeventive measures taken in clinical practice for COVID-19 in El Salvador and Mexico during 2020 and

2021 nnheolnefvedmhhle- Measures such as phone triage, meofl.hnnnmﬂﬂs,lundmﬁmg.

physical di intaining at least one meter b and tech 10 prevent aerosol
ion were ly employed. In El Salvador, we ob d high utilization rates for thermometers

mm-m 2021= B4%), hand washing (2020= 72%, 2021= 97%), and physical distancing (2020~ 69%, 2021=

90%). In Mexico, notable percentages were observed in the use of phone triage (2020= 88%), infrared

thermometers (2021= 84%), hand washing (2020= 96%, 2021= 99%), and physical distancing (2021= 96%).

2023 Patific-Marin et al. Cureus 18{10): 048524, DOI 10.775¥cureus 46524 3of11



o o
Phone triage

Yos 168 (46)
No 200 (54)
Infrared Shermometer

Yes 343453)
o (M
Handwashing

Yes 266 (72)
No 100 (28)
Physical distancing

Yes 254 (89)
No 115 (31)
Use of techniques that prevent the

generation of aerosols

Yes 8022}
No 289 (78)

& Salvador 2021
(r=261) N (%)

28 (38)

163 482)

219 {84)

42(18)

254 (97)

73

236 80}

25 (10)

179 (89)

82 (31)

Total

267

&

10

220

n

?

0.0385

0.0004

0.0001

0.0001

0.0001

Mexico 2020
{n=340) N (%)

200 (88)

41(12)

170 (50)

170 (50)

326 (9€)

14 (4)

212 (62)

128 (38)

64.(19)

278 (81)

Moxico 2021
(m=384) N{%)

203 (53)

181 {47)

222 (8¢)

62{18)

181 (59)

am

270 (96)

1444)

236 (82)

148 (38)

8

R

&

g

ror

7

142

g

&

?

0.0001

TABLE 2: Prevention measures in clinical practice during COVID-19 in El Salvador and Mexico in

2020 and 2021.

Stagistical test: Chivsquare. Physical distancing: space of at least ane meter between patients.

Table 3 displays the use of p |

ive b

countries for the years 2020 and Zmrl - In El Salvador, high utilization rates were noted for N95 face masks
(2020=95%, 2021= 97%), gloves (2020~ 100%, 2021= 98%), safety goggles (2020= 100%, 2021= 96%), surgical
caps (2020= 100%, 2021= 97%), and face shields (2020= 100%, 2021=97%). In Mexito, the prevalent use of

in clinical p

during COVID-19 in both

gloves (2020~ 98%, 202 1= 95%), safety goggles (2020= 92%, 2021= 93%), disposable gowns (2020= 90%,
i (2021= 99%) was observed.

2021 98%), face shields (2020 95%), and

far

ve

2023 Patifio-Marin et al. Cureus 15{10) @46524. DOI 10.775%cureus 46524
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Salvador 2020 Salvador 2021 P Mexico 2020 Mexico 2021 P
Groups. Yotal Total
(n=368) N (%) (=261} N (%) value  (n=340)N (%)  (n=384) N (%)
N5 face mask
Yes 351 (25) 254 (37 605 238 (70) 288(75) 528
0.1544 0078y
No 18(8) Q) 25 104 (30) 95 (26) 199
Other types of face masks
Yes 285 (89) 261 (100) 516 143 (42) 256 (8T) 399
0.0001 0.0001
No 114 (31) o 114 197 (58) 128(33) 28
Gloves
Yas 369 (100) 256 (98) 625 333 (98) 380 (59) s
0.0229 02629
No 0 5(2) 5 7 a(n 1"
Googles ar glasses
Yes 369 (100) 250 (98) 619 310(92) a56 (83) 668
0.0001 0.4491
No o 11(¢) 1" 30 (8) 28(7) 58
Disposabile gown
Yes 168 (45) 247 (95) 415 307 (80) ara(s8) 80
0.0001 0.0001
No 201 (55) 14 (5) 218 33(10) 1{2) a4
Disposable surgical cap
Yes 369 (100) 254371 623 281 (83) 342 (89) 623
0.0004 00129
No o 743) 7 (17 a(1n) w01
Faoe shield
Yes 383 (100) 253097 7] 224 (96) 341 (89) 685
0.0003 0.0001
Na o 8(3) ] 16 (5) a3(11) 5
General Personal
Protective Equipment
Yes 86 (23) 230 (88) 316 27 (&) ar9 (s9) 06
0.0001 0.0065
No 283 (77) 31 (12) 34 113(33) 5(1) ne

TABLE 3: Personal protection barriers in clinical practice during COVID-19 in El Salvador and
Mexico in 2020 and 2021.

Stadstical test: Chi-square

The association between dental care service, preventive and p ive barriers for COVID-19 in
El Salvador and Mexico during 2020 and 2021 can be observed in Table £ The use of phone triage (OR = 1.3,
95% C1 = 1.05-1.66, p =0.0163), thermometers (OR = 1.4, 95% Cl = 1.09-1.82, p = 0.0074), physical distancing
(OR = 1.7, 95% C1 = 1.28-2.25, p = 0.0002), and face shields (OR = 2.6, 95% CI = 2.00-4.00, p = 0.0001) were
significantly associated with dental care service in both countries during the COVID-19 pandemic.

2023 Patific-Marin ot al. Cureus 15{10) 045524, DOI 10.7758/cureus. 46524



£} Salvador 2020-2021
Cootipe (n=630) OR
Phone triage 1.7
Infrared
trermomeser

15
distancing
Mandwashing 2
Usa of protecsion basmiers

2
gown

Face shield wa——

117
280

P.  México 2020-202%
valus  (n=724) OR

0.0049 5

0.0437 4

0.0019  wmeme

0.0003 3

2%

.40«
820

2.30-
5.0t

3.00-
7.00

0.11.
0.60

0.13.
0.54

0.0011

0.0001

E1 Salvador México 2020.
2021 = 1.354) OR

13

7

% P-

1.05.
1.68

1.08.
182

1.28.

2.00-

400 0.0001

TABLE 4: Binary logistic regressions for association the dental care service with the preventive
measures and protection barriers during COVID-19 in El Salvador and Mexico in 2020 and 2021.

Dependent vanable: dental care sarvice. Physical distancing: Space of at least one meter botween patients. OR: Odds rasos. Cl: Confidence intervals,

Discussion
The onset of the COVID-19 pandemi d modifi in clinical care and practice across the
heallhanseaoc.‘rhissmdynimedm" ify the i b dental care services and the

and p ive barris loyed in clinical p ice in El Salvador and Mexico during
theyeanmmandznn Gd\muwﬁndmp.webdmeilis ial to identify and dental care
services, preventive measures, and protective b in clinical settings to ent patient care.

Health care service
Durirg the first hs af the pand

those

good knowledge, and good
pandemic. For example, in the study by Shi et al., the authors found that in a Chinese population made up of
psychiatric doctors and nurses, 90%nlu|emhadmamwhwd«grmcovm~l9.lnaddumm%d

yed had ived training in the

of

or

around the world seemed to have 3 positive
of preventive measures when facing the COVID-19

with COVID-19.

Likewise, ahnosl B0% of those surveyed were willing to care for paucntswm: COVID-19 |14}

Inthe A i health profe Is aleo had to make changes to care services during the

ic [15). To minimize physical contact between hospital staff and pati some ials reduced
their staff presence by up to B0%. N t patient app were also postpaned or canceled. While
specialized patient care was feasible in the developed nations of the Americas, the si was maore
challenging in less developed ies. Initially, health ok intained an of ook
(16,17}
However, although specialized patient care could be carried out in developed of the A
[; the si was more di d in less developed ies {156]. In addition, even though at
first health workers had an optimistic k, 2 the pandemic period lengthened, the positive attitude was
ost and a great deal of stress and concern began to exist among bealth workers [ 19,
lnlhedenm Posse et al. d a survey spanning 59 with app ly 400

Jentists. The study reg ‘mmdmmulnumm&:bm]mmmmm

memﬁngmly to dental emergencies [16]. Moraes et al, reparted a cross-sectional study with a sample of
Brazilian dentists. The study found that 36% of dentists suspended dental care, while 58% treated only
emergencies [20]. Our survey's initial results in EJ Salvador and Mexico align with these findings. A
significant number of dentists limited their clinical pncﬁcedmmﬂmpandﬂnics first wave. Those who

continued to provide dental care

ily treated

measures |16, 20 21],

ded preventive

2023 Patifio-Marin et al. Cureus 15{10): 046524, DOI 10.775%cureus 46524
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Maores et al. conducted 2nother study during the pandemic’s second wave in Brazil in May 2021, nus
strvey, which involved around 1,900 denti lyzed their clinical p knowledge, and
regarding the pandemic. A third of the respond d confid mvammeﬁcaty.with%
having received at least ane vaccine dose. Mdllinnally 27% reported having contracted COVID-19. The
impact of the pandemic an their clinical practice during the second wave was less pronounced than during
th!l’irsl.Mua&Ilwll-pmpurdmumCOVlD-Wmmammmmnlmmlhonn’limﬁupm
Mexico, where the majority of d 1g patients while adhering to

preventive measures (27

After conducting a bibliographic search, we did not find any articles related to the risk of COVID-19
infection among dentists in Mexico oc El Salvador. However, in the United States, the risk of a dentist

becoming infected with COVID-19, when using p i was calculated to be 1 in 13,000 {151
Brazil was the first y in Latin America to report a positive case of COVID-19. This case was
specifically in the state of Sio Paulo, where an ly 60-year-old individual, who had led from

Iraly, was diagnosed with the disease [24).

Variots authors in Europe and America have identified a significant number of dentists infected with
COVID-19 [16]. Moraes et al. reported that, in a sample of 2,127 dentists from 11 Latin American countries,
nearly 5% were found to be infected by COVID-19 [9]. lnﬁmdmmﬁndm several researchers have
published studies related to the use of p i and 1251

Preventive measures and protective barriers

Nepal et al. surveyed apy ly 350 health professionals, includi dical assi nurees, and

d Generally, the respondents d dani diate 1o high leved of knowledie about COVID-
19 and exhibited an & diate to mod d ding of fces and pre ion of COVID-19
infections [ 261

In studies focusing on dentists, varied results have been reported ing their knowledge of COVID-19
and the impl ion of preventive Kamate et al. cond) a-u'wy ing five i
meaq:lmclunpsmdmﬂpmnudunngmecovm-w:mum el Mollhe
indicated that they adopted pr against COVID-19, unuplmespenﬁcmemwemml
deuilah_.;.cnhhreta!.ﬂrﬂdouusmey lving app ly 200 dentists. While a y
displayed a comprehensiy ! olCO\'lD—NaMxBlrmsmwnmmmﬂy!ﬂxmpurmdl
thorough knowledge and utilization of p I g quip |28).

Several authors have highlighted the widespread use of preventi such as phone triage, infrared
h handwashing, physical di i i g at least one meter between patients), and
chni to minimize aerosol jon [14,2 b 29]. Gold et al. noted that in US hospitals, every admitted

patient undememwahmﬁnnhn!hweme;tamnam in person to ascertain potential COVID-19 infection.
Those suspected were isolated for lldays wnhomﬁmadcmsbangdoulymnimedﬂwughmmek

isolation period. Additionally, bospital d to reduce pt H

doctors and patients [1 7L Abed et al. d a national web-based cr I survey fram Ni b

2020 to Jamsary 2021. Theirﬁndinprmaleﬂﬂm in Qatar, mlysoxolhealmprofmmmk,amamlyof
whom were dentists, utilized p The most i d infection control

measure was hnavmhmg':v(r}.

Balkaran et al. conducted a study across Caribb ies using a questi ire di d via email.
Although this study d several ies, it only involved 152 dentist . From the results, a
majority of the dentists identified aerasol production during dental consultations as the primary source of
mMSMNsﬂymdeﬂmmﬁmmegﬂ i 1, and approxi ly 95%
ported using ¢ P quiy ETS

Dmusu in Mmm and El Salvadar have been diligent in adhering to préventive measures and using
ij a trencd i with findings from previcus studies |21 57].

¥ quip

Association between dental care service and preventive measures

The COVID-19 pandemic has significantly altered clinical care and practices. In this study, data from 1,719
dentists from El Salvador and Mexico were analyzed. The utilization of phone triage (OR = 1.3, 95% Cl =
1.05-1.66, p = 0.0163), infrared thermometers (OR = 1.4, 95% CI = 1.09-1.82, p = 0.0074), physical distancing
(OR = 1.7, 95% C1 = 1.28-2.25, p = 0.0002), and face shiedds (OR = 2.6, 95% Cl = 2.00-4.00, p = 0.0001) were
found to be associated with dental care services during the COVID-19 period.

Mﬂuﬂnpunhm&ndma)gahrhﬁumainnmdnmhmb) ! the p s
and p ly in use to d ine their red in professional p ice and ¢) develop
and impl P Is aimed at addressing and mitigating chall similar to or more complex than
those poseabymecown-npmm-r_ n is plausible that the identified variables associated with dental
care services might b P to enh patient care. The current situation underscores
2023 Patifio-Marin ot al. Cureus 15{10): e465624, DOI 10.775¥cureus 46524 Tof11
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the imp of pr ¥ ices and minimally invasi hniques |35 340

In the literature, there are few longitudinal studies fs d an evall the use of COVID-19 prevention
in dentistry and medical practice in general. However, our results align with those of other similar
longitudinal studies. For , in June 2021, 3 study analyzed the prevalence and incidence of COVID-19
ln&cunnlndmﬁmm-nx—muhpeﬂod.mestudy‘s’ dings sh d that dentists who maintained
prevention measures, such as the wse of p 1 quip had the lowest percentages of
pmnluzeandlm-dennnrcownnmrecﬂonmﬂum F b d [35]. Another study
published in 2022 d the use of b i dnmgdenulmiupwmungoovm-w
m&cticnsaveammmmhpund.mwdy's---l“' d that maintai
mwus@lﬁnnﬂyndmdmenmofcovm-ww:amdnﬂugmuanISnL‘madm,

musolmemaloumemmdswa along with the findings of the present stidy, reinforce the theory

that g pr even after the most severe infection waves of COVID-19
could belp pi new pandemics and avoid p ial COVID-19 infection outbreaks [37], which can arise
from the {axation of pi [35] or new virus variants that continue to emerge | 39].
Limitations of the study

Theuudy (omsmgsoldymlls;lvnhanduuim,uuymbe lizable to other with
disti Y or COVID-19 dy Relying on a 16-question survey d P |

biases from self-reporting and might not encompass the full scope of the topic.

Conclusions

During 2020 and 2021, in B Salvador and Mexico,  significant association was chsetved b dental
cmmicaamr.ious,_ and p ive barriers against COVID-19. Specifically, the

use of phone triage, th hysical di i wmmma:mmmmmm
uuepnmmnldmulmlnhom ies. These find i the imp of

public health ies p ing the impd fon and adh to minimum safety in dental
cm,mnmelhemsevaewmsofmvm-whvepased.Anullhisulnbeprwlouﬂypnpmm
deal with new pandemics or the possibl gence of reinfection waves that have been chserved when
Jaxing pr i due to the [ of new virss

Appendices
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2. Age
3. In which stale of the country do you resice?

4. What decision did you make

garcing your daily

5. Did you perform telephone tiage?

6. Oid you use the infrared thesmameter?

7- Did you wash your hands?

8. Ond you caery out physical distancing?

9. Did you use techniques to prevent the generation of acroscls?

10. Do you use NES face mask?

11. Do you use ancther type of facial mask?

12. Do you uze gloves?

13. Do you use profective glasses or Googles?

14. Do you use a disposable surgical cap?

15. Do you use a face shiels?

16. Do you use personal protective equipment?

TABLE 5: Questionnaire items

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yos

Yes
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Articulo 2. Depression and opinion of dental students regarding the hybrid learning
model during the COVID-19 pandemic.
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Depression and opinion of dental students 2
regarding the hybrid learning model during
the COVID-19 pandemic

Marco Felipe Salas Orazco'”, Wendy Yesenia Escabar de GonzaleZ’, Nuria Patifio Marir?,
Jestis Raman Castillo Hermdndez®, Juan Carlos Hemandez-Cabanillas', Ivan Olivares Acosta’, Ricardo Martinez Rider’
and Miguel Angel Casillas Santana®

Abstract

Background The global spread of COVID-19 forced schools at all educational levels to close, which was repeated in
more than &0 countries. In addition, the COVID-19 pandemic has affectad the mental haalth of dental students world
wide. This study hypothesizes that the prevalence of depression in dental students from El Salvador is higher than that
reported In studies from Europe, Asta, and North America.

Methods This study was an anline cross-sectional survey performed at the Faculty of Dentistry of the University of
Salvador. The PHQ-9 guestionnaire was applied to know the level of depression of the students, and a questionnaire
focused on learning the opinion of the students on the hybrid teaching model adopted. Approximately 450 students
participatad in both questionnaires,

Results Regarding the levels of depression present m the students, 14% had minima! depression, 29% had medium
depression, 23% had moderate depression and, 34% had severe depression. The students had an excellent opinion
regarding the hybnd learning model.

Condusions The prevalence of depression in dental students in £l Salvador seems 1o be higher than that reported
in studies in non-Latin American countries, Therefore, universities must generate care plans for mentat health to avoid
these harmful effects on students during future contingencies.

Keywords COVID-19, Depression, Dental students, Pandemics, Prevalence, Epidemiology
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Introduction

The disease that caused the most recent pandemic that
affected the world was initially identified in December
2019 in Wuhan, China. This respiratory viral disease was
named coronavirus disease 2019 (COVID-19). Approxi-
mately three months later, on March 11, 2020, COVID-
19 was declared a global pandemic by the World Health
Organization. Four months after the COVID-19 virus
was identified, the first patient diagnosed with COVID-
19 in El Salvador was confirmed on March 18, 2020 [1].
According to the global trends of the COVID-19 pan-
demic [2], experts estimated that 20% of the total popula-
tion of El Salvador could contract the virus and require
hospitalization. Likewise, between 4 and 9% of those
infected would require care in intensive care units, which
could cause the collapse of the country’s health services
[3]. The COVID-19 pandemic has been active in El Sal-
vador for approximately two and a half years (from Janu-
ary 3, 2020, to August 2, 2022). During this period, about
191,000 positive cases of COVID-19 have been reported,
of which 4,200 incidents have caused death. The fight
against the pandemic in El Salvador has consisted of
administering approximately 11 million doses of vaccines
[1].

The rapid spread of the COVID-19 pandemic world-
wide meant that vulnerable populations had to be con-
tained at home. Students are among these vulnerable
populations, so classes must be suspended at many dif-
ferent educational levels worldwide. This suspension, in
turn, interrupted the student’s study plans and activities
for a long time. Therefore, online teaching had to be used
to try to compensate for the deficiencies in education
caused by COVID-19 [4].

However, some university courses, such as dentistry,
require theoretical learning and constant clinical prac-
tice. Therefore, the clinical practice was the most chal-
lenging aspect to compensate for due to the high risk of
transmission of COVID-19 and because dental schools
had to suspend them entirely. At the same time, they
developed strategies to allow students to return to clini-
cal practice safely [5]. Dental education is based on three
parts. The first part is the theory, which can easily be car-
ried out through online classes. The second is practical
training in simulation labs; virtual reality simulations;
however not all faculties worldwide (especially in Latin
America) have virtual reality simulators for this purpose.
Finally, the third component is clinical practice, which
can hardly be replaced. Therefore, it is vital to know the
students’ opinions on the measures taken during the
pandemic to implement hybrid learning models, espe-
cially in the Latin American context. In the final months
of the pandemic, many dental schools opted for a hybrid
education model. The hybrid learning model combines
theoretical online teaching with clinical practices to carry
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out education safely. Mainly, in the final months of the
pandemic, the administration of vaccines to the general
populous kept the pandemic in control [6, 7).

Likewise, the prolonged confinement during the
COVID-19 pandemic also caused a deterioration in the
population’s mental health within the central psychologi-
cal affections are stress, anxiety, and depression. In addi-
tion, it has been previously reported that catastrophic
events (such as pandemics) that have economic and
social consequences increase the prevalence of mental ill-
nesses in the population [8]. This prevalence compounds
students’ psychological problems due to the tremendous
cognitive demand and economic issues they present dur-
ing their university career development, even under nor-
mal conditions [9]. Many articles have been published
on general depression during the COVID-19 pandemic.
However, according to the literature, few studies have
been carried out in populations of dental students, and
even fewer meet quality criteria. Of these, only one has
been carried out in a Latin American population such as
Brazil. Therefore, we consider that this article contrib-
utes to the study of the prevalence of depression in Latin
American dental students. The prevalence in this popula-
tion can be very different from the others due to specific
social and economic factors present in Latin America (for
example, gender inequalities, lower economic income,
less access to technology and less access to psychological
care in Latin American countries) that are very different
to those present in first world European, Asian or North
American countries [10-12].

This study hypothesizes that the prevalence of depres-
sion in dental students from El Salvador is higher than
that reported in studies from Europe, Asia, and North
America. This study aims to know the different degrees
of depression among dental students from the Univer-
sity of El Salvador Faculty of Dentistry and their opin-
ion on the effectiveness of the hybrid model of learning
implemented during the final months of the COVID-19
pandemic. Therefore, the first objective of this study is
to know the different degrees of depression among den-
tal students at the Faculty of Dentistry of the University
of Salvador. The study’s second objective is to know the
opinion on the effectiveness of the hybrid learning model
that the University has implemented during the final
months of the pandemic.

Materials and methods

Study type

This was an observational, descriptive, and analytical
study. The questionnaires used in this study were distrib-
uted to dental students at the Faculty of Dentistry of the
University of Salvador between October, November, and
December 2021 (Tables 1 and 5). The questionnaires were
applied individually through the google forms platform.
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Table 1 Questionnaire to determine levels of depression of
dental students (PHQ-9).

Page 3 of 12

Table 3 Association between levels of depression with age
group, gender, and semester of dental students

Over the last four weeks, how often have you been bothered by Factors No With Total Chi-square p-
any of the following problems? depression  depression Value
Not Sev- More Near- Age groups
at  eral thanhalf ly <21 1 150 271 1,083 03048
all  days. thedays every 5, g5 a7 192
98y . Gender
RSN RO W02 B > Female 151 19 U 5474 00193
thinge! Male 65 51 16
2. Feeling down, depressed or " TR Y 3
hopeless Semesters
3. Trouble falling askeep, siaying 0 1 2 3 Initlal 147 178 325 08853 03468
asleep, or skeeping too much Ad- 69 69 138
4.Feeling tred or having e energy 0 1 2 3 vanced
5. Poor appetite or overeating 0 1 2 3 D08 lodicates s slgnlk Withidep
6, Feeling bad about yourself -or that 0 1 2 3
you're a fallure or have let yourself or Table 4 Demographic characteristics from the questionnaire
your family down about the hybrid leaming model
7. Trouble concentrating on things, 0 1 2 3 1. Age (medlan, range) 2
such as reading the newspaper or (17-36)
watching television 2. Gender Frequen-
8. Moving or speaking soslowdy that 0 1 2 3 cy (%)
other people could have noticed. O, Male 105 (23)
the opposite - being so fidgety or
restiess that you h:ge bet-‘:r?m‘;mg I;ernde = i" on
around a lot more than usual ' il
o Thoughtsthatyouwouldbebetter 0 1 2 3 i f;,m
off dead or hurting yourself in some 223
et 1 127 (28)
. " - 5 v 75(166)
Table 2 Demographic characteristics from the questionnaire Wit 2O
about the hybrid learning model % 3966
1. Age {median, range) 2
(17-36) X 35
2, Gender Frequen- o 4305)
o Pr— Ty andp
Male 116 (25)
Female 347 (75) Ethical appfoval
3. Semesters Frequen- The approval of the ethics committee of the University of
cy (%) El Salvador was obtained.
| 105 (22)
v 138 30) Questionnaire to determine levels of depression of dental
vi 82(18) students
v 25(5) The questionnaire used to determine the levels of depres-
X 31(e) sion of dental students was the Patient Health Question-
X 3749 naire-9 (PHQ-9). This questionnaire consisted of two
A 45010) parts: the first included nine questions, and the second
The Resulty e epoxted by fregquencies nd pesceniog included a single question [13]. The PHQ-9 is a question-
naire that evaluates the presence of depression symptoms
Inclusion and exclusion criteria in the last four weeks. The questionnaire classified the

Inclusion criteria were enrolled students, students of
both genders, and students of any age. The exclusion
criteria were: students dropped out during the period of
application of the questionnaires.

symptoms into 4 degrees of depression, which were:

« « Minimal/no depression (score: 0—4).

« « Mild depression (score: 5-9).

« « Moderate depression (score:10-14).

« « Severe depression (score: 15-27).
In a recent study, the PHQ-9 showed good sensitiv-
ity (0.88), specificity (0.85), and 95% confidence interval
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Table5 Questionnaire to evaluate the attitude of students towards the hybrid learning model
Questions Answers Frequency % 95% con-
fidence
interval
4.1 am satishied with  Strongly agree 29 64 0044-0091
theeffecthenessof | agreement ) 199 0163-0239
leaming the online ., 115 27 502 0455-0549
b ofox In disagreement 83 184 0149-0223
Strongly disagree 7 51 0033-007%
5.The learning ef- Swongly agree 14 31 0017-0052
fectiveness of online | agreement 2 49 0031-0073
coursesisbetter g ey 135 200 0257-0343
Vo that o acecio: | ooment 157 47 03030303
face courses:
Swonaly disagree 124 274 02340318
6. | think that profes-  Strongly agree 18 40 0024-0063
stonal dental lab In agreement 35 77 0085-0.107
format courses could o jppy| 97 215 0178-0255
changetoonline . e reement 156 345 0301-0391
Strongly disagree 146 323 02800368
7.Areyouworried  Strongly agree 144 319 02760364
that covid-19will  |n agreement 161 356 0312-0402
create financial pres- g oy 14 262 0213-0295
e school |, cagreement 28 62 0042-0089
Strongly disagree 5 11 00040027
8 Areyouwornied  Strongly agree 236 522 04740568
that the pandemic  |n agreement 139 308 0265-0352
will affect your Neutral % 145 0115-0182
Yegening! In disagreement 8 12 00080035
Stronaly disagree 3 07 0001-0020
9.Myinstitution ~ Stronaly agree 48 105 00800139
quickly adaptedto  |n agreement 147 325 0282-03%
hybrid learning: Neutral 191 23 0376-0460
In disagreement 48 106 0080-0139
Strongly disagree ] 64 0044-0091
10. My Institution has  Swongly agree 44 97  0072-012
organized e-leaming | agreement 150 332 0288-0377
appropriately: Neutral 179 396 0350-0442
In disagreement 56 124 0095-0158
Swongly disagree 73 51 0033-0076
11. My Institution has  Strongly agree 37 82 00590112
provided students |, agreement 131 200 0248-03%4
with training on Neutral 165 385 03200411
teschingtookand  Indisagreement 03 206 0170024
distance leaming  S7onaly disagree % 58 Q0380084
12.Fortheonline  Laptop/desktop pc 356 788  0746-0823
classes, Imainly Smartphone ) 199 0163-0239
usedthefollowing 150 5 11 00040027
equipment: Computers in an Institution cutside of the University (for example, public libeary, internet 1 02 0000-0014
cafe)
13.Fortheonline  Own network 181 843 0805-0874
classes, Imainly Mobile data a8 150 0.119-0187
usedthefollowing  pyjic access point 1 02 0000-0014
metwors Network in an Institution outside of the University (for example, public libeary, Internet cafe) 2 04 0000-0017
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Table 5 (continued)
Questions Answers Frequency %  95%con-
fidence
Interval
14.The Instructions_ Strongly agree 39 86 0062-0117
alven by most teach-  |n agreement 150 332 02880377
ers ([ammodes, oy 185 409 0363-04%
:‘;m‘;?:s‘g:: In disagreement 54 119 0091-0153
T Strongly disagree b7) 53 0035-0079
15.Mostteachers  Swongly agree 88 195 0150-02%
aremaking an effort  |n agreement 191 423 03760460
to facllitate distance o) 125 277 02360320
leaming; In disagreement % 80 0057-0109
Stronaly disagree 12 27 00140047
16.Generally, the  Stronaly agree 3 69 0047-0095
teaching materlals  |n agreement 164 363 0318-0409
:e':h ”eq“;:“f:' the  Neutral 188 416 0370-0463
ofa:::‘n‘: Ieaml:: In disagreement % 124 0095-0158
Stronaly disagree 13 29 00160049
17. Teachers have Strongly agree 57 126 0097-0.161
generally organized  |n agreement 170 376 0331-0422
and adagted to Neutral 176 380 0344-0436
alin Jaening: In disagreement 8 84 0060-0114
Stronaly disagree " 24 0012-0044
18.Which of the fol-  Online classes In zoom 63 139 010850175
lowing wasthe most  Ondine classes In teams 24 53 0035-0079
used methodolody  orgne classes In google classoom 7 378 0333-042
0 eachd Oniine classes on the university platform 181 400 0355-0447
Whatsapp groups 2 04 0000-0017
Dadly or weekly tasks 3] 24 0012-0044
19.1am concerned  Swongly agree 280 619 O572-0664
about the lack of In agreement 125 277 0230320
practical education: gy 44 97 0072-0129
In disagreement 1 02 0000-0014
Strongly disagree 2 04 0000-0017
20.12m afraid that it Strongly agree 7 378 0333-0424
will not be possible  |n agreement 149 330 02850375
tomake upforthe o) 104 230 0192-0272
tackof p"*;:f::lg my Indisagreement 2 ST 00230076
e Strongly disagree 5 11 0004-0027
21. | feel safe with Strongly agree 74 164 0131-0201
the measures In agreement 140 310 0267-0354
adopted by myin- o) 169 374 03290420
ﬂ‘m‘m:“":;;"‘d‘“‘“ In disagreement 3 a5 00700126
aboratory practice:  STonaly disagree % 58 0038-0084
22, Ifeel confident in  Strongly agree 47 104 0078-0.13
serving patientsin | agreement 95 210 01740251
clinical practices:  yayprg) 167 389 0325-0416
In disagreement ) 199 0163-0239
Strongly disagree 53 117 0089-0151
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Table 5 (continued)

Quest A S Frequency % 95% con-
fidence
interval

23.The pandemic Strongly agree 74 164 0Q131-0201

has affected my In agreement 18 261 0221-0304

manual dexterity, N 196 434 0387-0480

:‘"g‘::‘u';wmﬁm I disagreement W 108 0082-0141

treatments | perform: STongly disagree 15 33 0019-0055

24.|feel confident  Swrongly agree n 157 0125-0194

caring for patlents  |n agreement 123 272 0232-0316

who have recovered. oty 175 387 0342-0433

om COMD-19: |, dagreement g5 122 0003-01%

Strongly disagree 28 62 0042-0089

* The resuls are reported by frequencies and pescentag

(0.82 to 0.88). This study employed the Spanish version of
the PHQ-9 questionnaire. The Spanish version previously
reported a specificity of 88%, a sensitivity of 87%, and an
accuracy of 88% [14]. The cut-off point used to deter-
mine clinically essential levels of depression (moderate to
severe depression) was a value equal to or greater than
10 points [15, 16]. In addition, the questionnaire included
three questions about the primary demographic data of
the participants. Those three questions were about age,
gender, and the year of the degree that the participant is
studying [17] (Table 1).

Questionnaire to evaluate the opinion of students towards
the hybrid learning model

The questionnaire to evaluate the students’ opinions
towards hybrid learning consisted of 24 questions. The
questionnaire was developed based on questions asked
in previous studies that have already been published and
validated [18-20]. The wording of the questions reported
in Table 5 was an English translation from the Spanish
version, The first three questions were about the primary
demographic data of the participants (Table 3). Questions
4-8 were about the effectiveness of online classes and
factors that can affect student performance. The follow-
ing three questions were about the mechanisms applied
by the University to carry out online learning. Questions
12 and 13 were about the students’ tools to access online
classes. Questions 14—17 were about the performance of
professors during online courses. Questions 18 through
24 were about students’ clinical practice during the pan-
demic (Table 4).

Statistical Analyses

The Netquest (GfK group, Niiremberg, Germany) online
application was used to obtain the study'’s sample size.
A population of 463 students, a heterogeneity of 50%,
and a confidence level of 95% were used to calculate the
minimum sample size required. The minimum sample

size was 211 students. The data analysis was carried out
with the software GraphPad Prism version 8.3.1. (Graph
Pad Software Inc, California, USA). To obtain the level of
depression of each student surveyed, we added the score
of each question to get the total points. Finally, the lev-
els of depression were divided into two categories, no
depression (below 10) and depression (10 and above), by
taking a recommended cut-off score of 10 [21] according
to the cut-off point with a score of 10, determined in a
previous study. Likewise, the different semesters reported
by the students were grouped into two categories, begin-
ning semesters (from semesters 2 to 8) and advanced
semesters (from semesters 10 to 14). In both question-
naires, ages were reported as medians and ranges, and
gender and semester studied were reported as frequen-
cies and percentages. The analysis of factors associated
with depression was performed using the Chi-square test.
Cronbach's alpha was calculated for the 21 questions that
comprise the questionnaire to assess the students’ opin-
ion on the hybrid learning model and the nine questions
of the PHQ-9 questionnaire. The study used Cronbach’s
alpha calculation in RStudio version 2021.09.1+372
“Ghost Orchid” Release (RStudio Team (2021). RStudio:
Integrated Development Environment for R. RStudio,
PBC, Boston, MA URL http://www.rstudio.com/.) and
used the “alpha ()" function from the "psych” package.

Results

Sample Characteristics

The total number of students who answered the men-
tal health survey was 463. 75% of respondents were
women, and 25% were men. The median age of the par-
ticipants was 21 years, with a range of 17 to 36 years of
age (Table 2). The total number of dentistry students who
answered the questionnaire on the effectiveness of the
hybrid learning model was 452. 23% were men, and 77%
were women. The median age of the participants was 21
years, with a range of 17 to 36 years of age (Table 4).
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Depression levels of dentistry students in El Salvador
Cronbach’s alpha value for the PHQ-9 questionnaire
was 0.86, with a 95% confidence interval of 0.76 to 0.92.
According to the methodology of the PHQ-9 question-
naire, surveyed students’ levels of depression were clas-
sified into four groups, shown in Fig. 1. The entire study
population answered the questionnaire (463 students).
43% of the students reported severe depression, 23% of
the students reported moderate depression, and 29% of
the students had medium depression. Finally, only 14% of
the students did not present depression, or it was mini-
mal (Fig. 1). Regarding the association of the variables of
age group (<21,>21), gender, and semester studied (initial
or advanced) with the different levels of depression, only
gender showed a significant association.

Hybrid Learning Model Assessment

Regarding the questionnaire on the attitude and effec-
tiveness of the hybrid model during the pandemic,
Cronbach's alpha value was 0.74 (acceptable) with a 95%
confidence interval of 0.64-0.82.

Effectiveness of online classes and factors that can affect
student performance (Questions 4-8)

Most students were neutral about the effectiveness of
online learning, followed by disagreement with online
learning (about 60%). Likewise, most students disagreed

2001
160 {34%)
150+ 132 (29%
‘E 107 (23%)
2 100-
O 54 (14%)
504
0- -
o O O O
@ & &L &
& & & &
OO
o O @ o
‘b\\Q K é° 040‘
& o =)

Fig. 1 Results of the frequency and percentage of the different dearees
of depression
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that the clinical practice laboratories could be taken
online (about 67%), and most agreed that the epidemic
would affect their learning and cause economic problems
(about 66%).

Mechanisms applied by the University to carry out online
learning (Questions 9-11)

42% of students considered that the University quickly
adapted to the hybrid model, and the other 42% had a
neutral opinion (question 9). Likewise, approximately
43% of students considered that the University organized
online learning adequately, while the other 40% had a
neutral opinion (question 10). Finally, 37% of the students
considered that the institution provided adequate tools
and training for online learning, while 36.5% had a neu-
tral opinion (question 11).

Students’ devices to access online classes (Questions 12 and
13)

Around 80% of the students had their own laptop/desk-
top pc and internet network.

Professors’ performance during online classes (Questions
14-17)

Approximately 40% of the students agreed that the
instructions given by the professors were well adapted
to distance learning, while the other 60% had a neutral
opinion (question 14). 60% of the students considered
that the professors made an effort to facilitate distance
learning for their students (question 15). Forty-three-
point-2% of the students felt that the teaching materials
during online learning were adequate, and about 40%
had a neutral opinion (question 16). Approximately 40%
of the students consider that the teachers have adapted
to distance learning, while the other 60% had a neutral
opinion (question 17).

Platforms used for online learning (question 18)
The three leading platforms used for online learning were
the university platform, google classroom, and zoom.

Students’ clinical practice during the pandemic (Questions
19-24)

90% of students were concerned about the lack of clini-
cal practice (question 19). 70% of the students considered
that they could not recover the clinical and laboratory
course during the rest of their studies (question 20).
Around 40% of the students feel safe with the measures
taken by the University to continue with clinical practices
and laboratories, while the other 60% had a neutral opin-
ion (question 21). Only 30% of students felt safe when
treating patients, 37% had an impartial idea, and the
remaining 23% did not feel safe (question 22). Approxi-
mately 53% of the students did not consider that they had
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lost manual dexterity during the pandemic (question 23).
Finally, about 42% of the students felt safe when treating
patients who recovered from COVID-19, while approxi-
mately 40% had a neutral opinion (question 24).

Discussion

The study’s objectives were to know the degrees of
depression of dental students during the contingency due
to the COVID-19 pandemic and dental students’ opin-
ions of hybrid learning implemented by the University of
El Salvador Faculty of Dentistry during the COVID-19
pandemic. As far as we know, no studies have been car-
ried out in Latin American countries where the presence
of depression in dental students was investigated and
where the opinion of students regarding the hybrid learn-
ing model was analyzed.

The PHQ-9 was the questionnaire used in this study to
detect levels of depression in dental students [22]. This
questionnaire has been widely used in previous similar
studies [22, 23]. Other widely used questionnaires for the
same purpose are the DASS-21 and HADS questionnaire
[10, 24]. The total number of students who answered the
PHQ-9 questionnaire was 463. Our study has the second
largest sample size, only after the survey by Siddiqui &
Qian (2021), in which the sample size was 655 students.
Likewise, this study has the first place in sample size (463
students) in a Latin American country [25]. The second
place is occupied by the study by Medeiros et al. in Brazil,
with a sample size of 113 students [10].

The median age of the students who answered the two
questionnaires was 21. This data coincides with simi-
lar studies in which a mean age of 21 was reported [10].
However, there are studies where the average age reaches
25 (24]. In this study, the percentage of women and men
was 75% and 25%, respectively. These percentages are
similar to those reported by previous studies. For exam-
ple, in the survey by Medeiros et al,, the authors noted
that of the sample studied, 77% were women and, 23%
were men [10]. In the German study by Mekhemar et
al,, the authors reported a percentage of women of 74%
and men of 26% [26]. Two studies conducted in Malaysia
reported 79% women and 21% men [25, 27]. Shailaja et
al. reported 82% of women and 18% of men [28]. On the
other hand, Hakami et al. reported more balanced per-
centages of men and women. The authors reported 55%
women and 45% men [29)]. The differences in the aver-
age age and the ratios of men and women between this
study and previous studies are mainly due to the differ-
ent populations studied. The differences in the number of
respondents between the two questionnaires are because
the questionnaires were applied independently.

Before the COVID-19 pandemic, depression in dental
and medical students was approximately 28% in the US
[30, 31]. Previous studies on the prevalence of depression
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during the general population pandemic report range
from 12 to 31% [32, 33). Deep et al surveyed the pan-
demic in which they reported a 9% prevalence of depres-
sion in 199 dental students; in this study, the authors used
the PHQ-9 questionnaire [34]. Knipe et al. also used the
PHQ-9 questionnaire during the pandemic to report the
prevalence of depression in dental students. The authors
found a prevalence of depression of 35.4% in 344 dental
students {35].

This study’s prevalence of moderate and severe depres-
sion (>10) was 57%. The increased prevalence of depres-
sion may be due to the COVID-19 pandemic, which
exerts more psychological stress on dental students than
they experience under normal conditions. This percent-
age coincides with similar studies also carried out dur-
ing the covid-19 pandemic. For example, Medeiros et
al. reported with the PHQ-9 a prevalence of depres-
sion of 39.4% in 113 dental students in Brazil during the
COVID-19 pandemic [10]. Chi et al. also registered with
the PHQ-9 a prevalence of depression of 14.4% in 14 US
dental students. However, the author'’s sample size was
meager, invalidating the results [23]. Kwaik et al. reported
a 70% prevalence of depression in 305 Palestinian dental
students. However, the questionnaire used for screen-
ing for depression was not the PHQ-9; the authors used
the DASS-21 questionnaire, which could explain the
high percentage of depression reported [36]. Hakami et
al. used the DASS-21 questionnaire to register a preva-
lence of depression of 60.7% in 422 Saudi Arabian stu-
dents [29]. Gas et al. used the DASS-21 questionnaire to
report a prevalence of depression of 27.2% in 190 dental
students from Turkey [37]. It is crucial to consider that
the studies mentioned above were carried out during
the initial and intermediate stages of the development of
the pandemic. In contrast, our research was carried out
in the final step. This difference in methodology could
explain the considerable variation in the reported per-
centages of depression questionnaires used to detect
depression and the different sample sizes. Finally, our
study found a positive association between the degree of
depression and female gender, coinciding with the report
by Medeiros et al. [10]. However, other studies do not
find an association between gender and levels of depres-
sion [25]. In general, this study’s prevalence of depression
in dental students (57%) is higher than that reported in
previous studies in Europe, Asia, and North America.
For example, in a study that analyzed the mental health
of medical science students (including dental students)
in 9 countries, an overall prevalence of depression of 40%
was found. This study included the countries of Mexico,
Colombia, Venezuela, Chile, Brazil, Spain, Germany,
Italy, and Japan [38].

A study in the USA reported a prevalence of depression
of 14.4% [23]. Two studies conducted in India registered

42



Orozco et al BMC Psychology (2023) 11:115

a prevalence of depression of 53.5% and 20% [22, 28].
Alfadley et al. reported a prevalence of depression of
10.9% [24]. Likewise, two studies in Malaysia reported
depression in dental students at 24% and 33.6% [25, 27].
In addition, some studies report that COVID-19 infec-
tion in relatives of dental students multiplies by three the
probability that they will develop symptoms of depres-
sion [39]. The above analyses were conducted during the
COVID-19 pandemic and in dental students.

Regarding dental students’ attitudes towards the hybrid
learning, questions 4 through 8 assess the effectiveness of
online classes. Most dental students were neutral (50%)
or disagreed (55%) on the efficacy of online learning,
which coincides with similar studies reporting that 45%
of dental students surveyed indicate that online learning
needs to improve to be more effective [19]. In questions
9, 10, and 11 were about the mechanisms applied by the
University to carry out online learning, 40% of the stu-
dents had a neutral opinion, and another 40% agreed that
the faculty had adequately adapted to the hybrid model
and provided the appropriate tools for online learning. In
a study in Jordan, students reported feeling comfortable
(54%) with how the faculty implemented online teach-
ing [20]. So, the hybrid model applied in the faculty of
El Salvador has a degree of acceptance similar to those
used in other parts of the world. Likewise, in this study
(questions 12 and 13), 80% of the students had the neces-
sary tools to take classes online. Access to online courses
is similar to other studies; for example, in a survey con-
ducted in India, 86.1% of students reported accessing
online classes regularly [40]. In questions 14—17 (profes-
sors’ performance during online courses), 40 and 60% of
the students consider that the teachers adapted excel-
lently to online teaching. A similar study affirms this
data in Italy, where dental students indicated that 70%
of teachers had successfully adapted to online instruc-
tion [41]. In this study, the most used platforms to take
classes online were the university platform, google class-
room, and zoom. These data are very similar to a study in
Brazil, where the leading platforms were virtual meetings
(Zoom/Skype), the educational platform Moodle and
the University system [42]. In questions 19-24 (students’
clinical practice during the pandemic), 90% of dental stu-
dents are concerned about the lack of clinical practice.
Several similar studies during the COVID-19 pandemic
are consistent with these findings. For example, Etajuri et
al. report that more than 50% of dental students do not
feel satisfied with the clinical practice received during the
pandemic [43]. Hattar et al. said 87% of dental students
indicated their clinical practices were affected during the
pandemic [20]. Finally, in this study, less than half of the
students reported feeling safe when treating patients or
with the protection measures adopted by the faculty. This
trend has been reported in previous studies [44]. The
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general result of the questionnaire on the hybrid learn-
ing model indicates that the students were not affected
by this learning model, which seems to contradict the
depression levels obtained in this study and the results of
similar studies. For example, a study conducted at a Leba-
nese University reported that online learning is associ-
ated with increased levels of depression in students [45].
A survey of students from public and private universities
in Malaysia reported similar results [46]. The different
results between the studies mentioned above and ours
could be due to other diagnostic methods for depression
and the diverse populations of students and university
courses.

Likewise, each region’s economic, social, and personal-
ity factors can affect the prevalence of depression in stu-
dents [47]. Latin American countries face aspects of their
socioeconomic conditions that can affect mental health—
for example, the lack of food in various areas of difficult
access [48]. Alfayumi-Zeadna et al. reported that some
economic and social factors that increased depression in
Israeli students during the pandemic were: low income,
job loss, region of residence, marital status, whether
they own their home or not, and income level [49]. Yin
et al. reported that medical students with low social sup-
port were more likely to have high levels of depression
[50]. Browning et al. conducted a study in seven states
in the United States where they analyzed the social and
economic factors that affected students’ mental health
during the COVID-19 pandemic. The main factors that
influenced the students’ mental health were: not being
in good health, spending little time outdoors, having low
income, spending much time in front of the computer,
and being a woman. The latter coincides with previous
studies that have reported a higher prevalence of depres-
sion in women due to different factors such as hormones,
interpersonal violence after childhood, body shame and
dissatisfaction [51].

Gebska et al. analyzed the relationship between the
appearance of physical symptoms (Stomatognathic Sys-
tem Disorders) and the stress generated during the
COVID-19 pandemic in physiotherapy students. The
authors found a connection between physical symptoms
and students with type D personality (‘distressed per-
sonality) [52]. Type D personality is a type of personal-
ity with the characteristic of being more susceptible and
generating higher stress levels in complicated situations
such as the COVID-19 pandemic. Due to the above, peo-
ple with this personality type are also more vulnerable to
developing moderate or severe levels of depression [53,
54]. With the presence of psychological disorders such as
depression, not only did the frequency of temporoman-
dibular disorders increase in students but also increased
bruxism associated with depression in dental students
during the pandemic [55]. Shailaja et al. reported that
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cyberchondria (when the excessive search for informa-
tion about a disease on the internet increases the concern
about the said disease) is also associated with high stress,
anxiety, and depression levels in dental students during
the COVID-19 pandemic [28].

Other studies have reported the co-occurrence of psy-
chological disorders and alcohol abuse [56). For example,
the study by Fernandez et al. reported a relationship
between alcohol abuse and moderate or severe anxiety
levels in dental students in various regions of Brazil dur-
ing the COVID-19 pandemic [57]. In addition, alcohol
abuse by college students during the COVID-19 pan-
demic was associated with increased suicidal behavior
[58—60]. The study by Chang et al. reported that students
from rural areas and non-medical majors had fewer psy-
chological symptoms (most had anxiety) compared with
students from the suburbs and in medical majors (most
had depression) [61]. As reported by Sanabria-Mazo
et al, perhaps one of the main factors influencing the
development of depression in Latin American students is
social inequities (such as income level, employment sta-
tus, education level, ethnic group, area of residence, and
religion) [62]. Likewise, one way to reduce the psycho-
logical impact of COVID-19 on Latin American students
is through self-employment and entrepreneurship, which
helped reduce economic and social inequalities during
the pandemic [63].

One of this study's strengths is that the sample size
was more extensive than most studies in similar popula-
tions. In addition, it was possible to analyze practically
the entire population of interest in this study. Regarding
the limitations, the questionnaires were applied individu-
ally, so we could not determine associations between the
variables. The questionnaires were only used in one Uni-
versity, so it is difficult to extrapolate the results to the
population of dental students throughout the country.

Conclusions

According to the results of this study, 57% of the students
presented moderate or severe levels of depression, which
makes them candidates for receiving psychological atten-
tion. Therefore, this article contributes to a better under-
standing of this problem in this type of population [12].
Regardless of the levels of depression, the opinion of the
students towards the hybrid learning model turns out to
be quite good.

Acknowledgements

Nox applicable.

Author’s Contribution

Conceptualization, Marco Felipe Orozco, Wendy Yesenia Escobar de Gonzalez,
and Migued Angel Santana; Data curation, Marco Felipe Orazco, Wendy Yesenia
Escobar de Gonzdlez, and Ricardo Martinez Rider and Nutia Patifio Marin;
Formal analysis, Nuria Patifo Marin and Ricardo Martinez Rider; investigation,
Juan Carlos Hemandez Cabanillas, lvan Acosta, Ricardo Martinez Rider and

Page 10 of 12

Migued Angel Santana; Methodology, Marco Felipe Orozco, Wendy Yesenia
Escobar de Gonzalez, and Jesus Ramdn Castillo-Hermandez; Supendsion,
Jesus Rarmdn Castilio-Hernandez, Juan Carlos Hernandez Cabanillas, Ricardo
Martinez Ricder and Ivan Acosta Writing - ariginal draft, Masco Felipe Orozco
and Miguel Angel Santana Writing - review & edifing, Nuria Patino Marin,
Jesus Rarmdn Castilio-Hernandez, Juan Carlos Hernandez Cabarnilas, Ivan
Acosta, and Miguel Anged Santana.

Funding
Not applicable,

Data Availability
The datasers used and analyzed during the current study are available fiom
the coerespending suthor upon reasonable request.

Declarations

Ethics app | and to particip

The protocal was approved by the ethics comminee of the University of Bl
Salvador; all participants signed informed consent befoce their particpation.
Al methods were performed in accordance with the relevant quidelines and
requlations.

Consent for publication
Not applicable.

Competing interests

Idechare that the authors have no competing interests as definad by BMC o
other interests that might be perceived to influence the results and discussion
reparted in this paper.

Received: 15 November 2022 / Accepted: 3 April 2023
Published online: 14 April 2023

References

1. WHO, Global. El Salvadar Intesnet]. WHO. Globat El Sabvader. [citado 22 de
julio de 2022] Disponible erc htpsy/covid 1 Swhoint/regionvamrafcountry
v

2 Huang C WangY, Li X, Ren L, Zhao J, HuY, et al Clinical features of patients
infectad with 2019 novel coronavieus in Wuhan, China The lancet.
2020,395(10223)497-506.

3 Miller L, Lukovid E, Wagener G Guiding aitway management and per-
sonal protective equipment for COVID-19 intubation teams. 8r J Anaesth.
2020;125(31=288-90.

4 Danesd 81 Education and the COVID-19 pandesmac. Prospects. 20204%(1)31-6.

5 Jumfah AA Elsalem L, Loch C, Schwass D, Brunton PA. Perception of health
and educational risks amongst dentd students and educators in the e of
COMID-19. Eur | Dent Educ. 2021;25(3k506-15.

& Alsharif AT, Alshasif B, Alsharif L, Alhagafi N, Natto 25, Kassim S. Effectiveness
of WhatsApp a5 2 part of a hybrid leaming emirenment: an opportunity for
post-COVID-19 pandemic pedagogy. | Contemp Dent Pr. 202021:1331-6.

7. Ekhatat AM, AFMuhtaseb SA Hybid online-fipped learning pedagoay for
1eaching laboratory cowses 10 miigate the pandemic COVID-19 confine-
ment and enable effective, sustainable delvery: investigation of attaining
colrse leaming outcome, SN Soc 5. 2021;1(5k1-16.

& Goldmann E, Galea S Mental health consequences of disasters, Annu Rey
Public Health. 2014:35(1k163-83.

9 Saleh D, Caman N, Romo L Predictors of stress in college students. Froar
Psychol. 2017:8:19.

10. Medeiros RAD, Vieira DL, Siiva EVFD, Rezence LVMDE, Santos RWD, Tabata LF.
Prevalence of symptoms of temporomandibular disoeders, oral behaviors,
arvdety, and depression in Dentistry students during socid isolation due o
COMD-19. Appd Oral Sci. 2020;28.

11, Santabarbara ), Moisga N, Ozamiz-Etxebarria N, Bueno-Notivol L. Prevalence
of aruiety in Dengal students during the COVID-19 outbreak: 2 Meta-analysis.
Int J Environ Res Public Health. 2021;18(20):10978.

44



Orozco et al. BMC Psychology

2L

23

24.

25,

27

31

32

33

(2023) 11:115

c (e

1, 0zamiz-Enebaria N, Koisga N, Olaya B Bueno-Novitol L
Meta-analysis of the prevalence of depression in dental students during
COND-19 pandemic. Med (Mex). 2021,57(11x1278.

Spitzes RL, Kroenke K, Wiliams 1B, Patient Health Questionnaire Primary Case
Study Group, Patient Health Questionnaire Primary Care Study Group. Valida-
tion and utdity of a self-report version of PRIME-MD: the PHQ primary care
study. JAMA, 1990,282(18):1737-44.
Diez-Quavedo C, Rangil T, Sanchez-Planel L, Kroenke K, Spitzer RL Valida-
tion and utllity of the patient health questionnaire in diagnosing mental
cisorders in 1003 general hospieal spanish inpatients. Psychosam Med.
2001,63(4)575-85.

Manea L, Gibody S, McMillan D. A diagnostic meta-analysis of the Patient
Health Questionnaine-9 (PHQ-9) alyorithan scoring method as a screen for
dagession. Gen Hosp Psychiatry. 201 537(11:67-75.

Kroenke K, Spitzer AL, Wiliams JB. The PHQ-S: validity of 2 brief degression
severity measure, J Gen Intern Med, 2001;16(9):506~13.

. Levis B, Benederni A, Thambs BD: Accuracy of Patient Health Questionnaire-8

{PHQ-9) for sereening 1o detect major depression: indhidual partidipant data
metz-analysis oonj. 2019365,

Cheng HC, Lu SL, Yen YC, Seewchaisakul B, Yen AMF, Chen SLS. Dentadl educa-
tion changad by COVID-12: Studant’s perceptions and antitudes. BMC Med
Educ 20212 1(1x1-5.

Mau.avuakmnnnum\wm s, Cavit O, Klinac D, et al Amritudes and
d iversity health sciences students in Croatia
reqardlngcompleue switch me—leanhg during COMID-19 pandemic a
survey. BMC Med Educ. 202020011-110.

Hattar S, AlHadidi A, Sawair FA, Alraheam IA, E-Maaita A, Wahab FK Impact
of COVID-19 pandemic on dental education: anline experience and practice
expectations among dental students at the University of Jordan, BMC Med
Educ 202121(1x1-10.

Manea L, Gibody S, McMillan D. Optimal cut-off score for diagnosing degres-
sion with the Patient Health Quastionnaire (PHQ-9): 2 meta-analysis. CMAL
200 2;1B43KE151-6.

Chakizbarty T, Subbiah GK, Damade Y. Psychological distress during COMD-
19 lockdown among dental students and peactitioners in India: 2 cross-
sectional survey. Eur J Dent. 2020;14¢5 01):70-8.

Chi D, Randall L, Hill M. Dental trainees’ mental health and inention

10 Jeave their progams during the COVID-19 pandemic. ] Am Dent Assoc
2023;152(7):526-34.

Khanagar S8, Aadley A, Ssychological impact of the COVID-19 pandemic

on dental intermns in Riyadh, Saudi Ambix a aross-sactional survey. Int ] Clin
Pediatr Dent. 2020;13(5):508.

Siddiqui FS, Qian G. Psychological impact of self-g i ¥
dental students during COMID-19 pandemicMed J Or DY Paril Vic th
2021

Mekhernar M, Attia S, Dafer C, Conrad 1 Dental students in Germany
threughout the COMID-19 pandemic: a psychological assessment and Cross-
sectional survey. Biclogy. 2021;10(7x61 1.

Sarrsudin ADB, Jaafar AB, idaham NIB, Jali MH3M. The Effect of COVID-19
Pandemic on Psychalogical Weliness among Dental Students of 2 Malaysian
Putlic Undversitg.Ulum Islam Malays ) klam Sci. 2021

Shailaja B, Sherty V, Chaudhury §, Thyloth M. Exploring cyberchondia and its
associations in dental students amid COMO-19 infodemic. Ind Psychiatry J.
20202%2):257.

of underg

[Y T
on

. Hakami Z, Khanagas SB, Vishwaniathaiah S, Rakami A, Bokhari A, Jabali

AH, et al. Psychological impact of the coronavirus disease 2019 {COVID-

19) pandemic on dental students a natiomwide study. | Dent Educ.

202) 85(4)454-303.

Fonenstein LS, RamosMA.To«e M, Segal 38, Peluso MU, Guille C et &

Prevalence of d i ¥ and suicidal ideation
among medical ﬁudents:a SYSTEmMatic review and meta-analysis JAMA,
2016316021)2214-36.

Lesman AR, Yamamoto KK, Taylor GV, Saeed SG. High depressive symptom
prevalence in dental students assodated with Bestyle and well-being char-
acteristics. J Dent Educ. 202084(7):771-80.

Barra K, Sharma M, Batra R, Singh TP, Schvaneveldt N Assessing the psy-
chokegical impact of COMD-19 among cobege students: an evidence of 15
countries En MDPL 2021. p. 222,

Wang ZH, Yang HL, Yang YQ Liu D, Li ZH, Zhang XR, &1 al. Prevalence of
anxiery and depression symptam, and the demanads for psychalogical
knowladge and intenentions in college students during COVID-19 epidemic:
alarge cross-sectional study. § Affect Disoard. 2020:275:188-93.

37.

4l

s

Page 11 of 12

Deed GR, Braun S, Carrico C, Kinser P, Laskin D, Golob Deeb 1 Bumout,
depression and suikidal ideation in dental and dertal hygiene students. Eur ]
Dent Educ. 201822(1)270-4.

Knipe O, Maughan C, Gilben J, Dymock D, Moan £, Gunnell D. Mental heath
in mecical, dentistry and veterinary students: cross-sactional online survey.
BIPsych Open 201BA(6):441-6.

Abu Kwaik A, Saleh R, Danadneh M, Kateeb £ Stress, anudety and depression
among dental students in times of covid-19 lockdown. 2021

Gag S, Eksi Qzsoy H, Cesur Aydn K The association between sheep quality,
depression, armdely and stress kevels, and temporomandibular joing dsorders
among Turkish dental students during the COVID-19 pandermic CRANIO®.
2021;1-6

Michask D, Keough G, Perez-Dominguez F, Polanco-llabaca F, Pinto-Teledo

T, Michaeli J, et al. Medical education and mental health during COVD-1%a
Survey a00ss 9 countries Int J Med Educ. 2022;13:35.

Morales-Montoya M, Cérdova-Limaylla N, Briceno-Vergd G, Ladaa-Casta-
feda M, Garcia-Luna G, Cachay-Criado H, et al. Psychological impact on
dental students and peof Is in a Lima population during COVID-19s
waves a study with predictive models. Sci Rep. 2022,12(1k1-12.

Snrivastava KJ, Nahar R, Parlani §, Murthy V1. A cross-sectional virtual suevey
10 evaluate the outcome of enline dental education System among under-
graduate dennal students across India amid COMD - 19 pandemic. Eur J Dent
Educ. 20222641):123-30.

Varvara G, Bernardi S, Bianchi S, Sinjari B, Piattelli M. Dental education
chabenges during the COVID-19 pandemic period in laly: undesgraduate
student feedback, future perspactives, and the neads of teaching strategies
for peofessional development. En MORY; 2021, . 454.

Silva PG, de B CAL, Barges MMF, Moreira DM, Alencar PNB, Avelar AL, et al Dis-
tance kearning dullng mal sechusion by COVID-1% impeoving the quality of
life of undergrads y STuck Eur ) Dent Educ. 2021;25(1x124-34.
Etajusi £A, Mohd NR, Naimie Z, Ahmad NA. Undesgraduate dental stugdents’
perspactive of online learning and their physical and mental health during
COVID-19 pandemic. PLOS ONE 20221 7(65)=0270091.

Alrnulhim B, Alassaf A, Alghamdi S, Alroomy R, Aldhuwayhi S, Aljabr A, et al.
Dentistry amidst the COVID-19 pandemic: knowledge, attitude, and practices
among the saudi arabian dental students. Front Med. 20218654524,

Fawaz M, Samaha A E-dearning: Depression, anxiety, and staess sympromatol-
oqy among lebanese university students during COMID - 19 quarantine. En
Wiley Online Library; 2021, pp. 52-7.

May FM, Ng YH. Perception towards E-leaming and COVID-19 on

the mental health status of university stisdents in Malaysia. Sci Prog.
2021;104(310036850421 102981 2.

Langer Al, Crockett MA, Bravo-Contreras M, Carillo-Naipayan C, Chaura-Marid
M, Gorez-Curumilla B et &, Socidl and Ecanomic Factors Associated With
Subthreshold and Major Dagressive Episode in University Students Duing
the COVID-19 Pandermic Front Publc Haalth, 2022;10.

Zilavelasque ¥, Grados-Espinaza P, Quispe-Chura K, Valdiviezo-Morales CG,
Diaz-vélez C, Valladares-Garrido M. Prevalence and factors associated with
food irsecurity in esght high-altitude cities in Peru during the second wave
of the COMID-19 pandemic: a retrospective, coss-sactional study. BMC Public
Health. 2022;22(3)3:1-13.

. Afayumi-Zeadna S, Gnaim-Abu Touma L, Weinreich M, ORowke N.COMD-19

and Mental Heahth of Minority Arad Higher-Education students in lsraek
Social, Economic, and acadermic factors. Int J Emvison Res Public Health.
202Z1500)13466.

YinY, Yang X, Gzo L, Zhang S, Qi M, Zhang L &k al The association between
social support, COVID-19 expy and medical students’mental health.
Front Psychiatry. 2021622

Browning MH, Larson LR, Sharaievska |, Rigolon A, McAnidin O, M-
lenbach L, et al Psychological impacts fiom COVID-19 ameng university
students: risk faciors a0ross seven states in the United States. PLoS ONE.

2021;16(1):0245327.
Gebska M, Dalewski B, Paka L, 4§ &, Sobokswska £ Type D p lity
and Stomatognathic System Disorders in Physiotherapy students during the

COMID-19 pandemic. J Clin Med. 2021; 10(21).@92

Gebska M, Koodziej t, Dalewski 8, Patka ¢, Sobolewska £ The influence of the
COMD-19 pandemic on the stress fevels and occurrence of Stomatoghnatic
System Disorders (SS0s) amang Physiothesapy students in Paland. | Gin
Med. 2021;10(1 713872,

Gebska M, Dalewski B, Paka ¢, Kolodzie) &, Sobolewska £ The importance

of yped p iy in the develop of temporomandibular disorders

45



Orozco et al. BMC Psychology

55

57.

58,

(2023} 12:115

(TMDs) and depression in studers during the COMD-19 pandemic. Brain S
2023;12(1)28.

Kok V, Paviovic M, Aleksic E, Biocanin ¥, Gajic M, Nisiovic A, et al Probable

brusism and psychological issues among Dental students in Serbia during

the COVID-19 pandemic. Int | Erniron Res Public Health. 2022;19(13}7729.

Lai HWX, Cleary M, Sichasthan T, Hunt GE. Prevak of ¢ rbid sub

61

Page 12 0f 12

before and during the COMD-19 pandemic: results of the SABES-Grad
national survey Psychol Med, 2022;1-13.

Chang J, Yuan ¥, Wang D. Mental heahh status and its influencing factees
among college students during the epidemic of COVID-19. Nan Fang YiKe
Da Xue Xue Bao. 2020,40(21171-6.

Sanabria-Mazo JF, Useche-Aldana B, Ochoa PP, Rojas-Guakirdn DF, Mateo-

w58, aradety and mood disorders in epidemiological surveys, 1990-2014: 3
systematic review and meta-analysis. Diug Alcohol Depend. 2015;154:1-13.
Fernandez M, Vieira S, Siha IS, Cardoso NR), de Balavski T, Rakovski CH et al.
C. Anxiety symptems and alcohol abuse during the COVMD-19 pandemic A
co0oss - sectional study with Brazilian dental undergraduate studerns. J Dent
Educ 2021 8511173948,

X¥u Y, Su §, Jiang Z, Guo S, Lu Q Liu L et al. Prevalence and risk factors of
mental health symgp and suicidal beh AMONG UNvessity students in
Wuhan, China during the COVID-19 pandemic.Front Psychiatry. 202112,
Pramulai | Strong €, Sinhimongkol Y, Setizwan A, Pancin MGR, Yen CF, et &
Arsiety and suicidal thoughts during the COVID-19 pandemic: cioss-country
comparative study among indonesian, tiwaness, and Thai University stu-
dents. | Med Internet Res. 2020.22(12xe24487.

Derrenech LM, Nejva-Siva L, Brignol SMS, Marcon SR, Lemaos SM, Tassitano.
M et al. Suicide risk among undegrad dents in Brazilin the periods

Canedo C, Carmona-Cervelld M, €1 al. Social inequities in the impact of
COVID-19 lackdown measues on the mental health of a karge sample of the
colombian populstion (PSY-COVID study). ) Gin Med. 2021;10(22):5297.
Hemandez-Sinchez BR, Cardells GM, Sanchez-Gandia IC. Psychological fac-
1008 that Jessen the impact of covid-19 on the self-empleyment intention of
busi and s students from Latin America Int )
Environ Res Public Health, 2020;17(15)5293.

Publisher’s Note
Springer Natuse remains neutral with segard to jurisdictional claims in
published maps and institutional affiliations.

46



Articulo 3: Method of Extracting DNA from Buccal Cells: A Proposal for Genetic
Epidemiological Studies in Schoolchildren

Cureus

SR — -~ Medical publishing powered by community

Hi Dr. Escobar de Gonzalez,

We're pleased to report that your article, "Method of Extracting DNA from
Buccal Cells: A Proposal for Genetic Epidemiological Studies in
Schoolchildren,” has been approved for peer review. Invitations have been
sent to reviewers and your article is now locked for editing until a minimum
of two Cureus-invited reviews have been completed.

You may view completed reviews as they arrive. You will be able to edit
your article when at least two reviews have been completed. You will have
three options:

1. Revise your article to address the reviewer comments and request
(optional) re-review from your reviewers.

2. Revise your article to address the reviewer comments and request
publication (while including a brief explanation of your edits).

3. Request publication without any further revision while explaining
why you have declined to revise your article.

At Cureus, we appreciate the efforts of our reviewers and encourage you to
address all of their comments to the best of your abilities. Thanks again for
publishing with Cureus!

Thanks,
The Cureus Editorial Team

You might be interested in:

? .y I’ Correlation Between ABO Blood Grouping and Erythrocyte



Articulo 4: Role of the MMP13 (-77A>G) polymorphism in Salvadoran children with

caries.
B O E 8 & & B o @
New manuscript received by Editorial Office (AMS-17746-2024-01) Wl st « 8 @
Archives of Madical 5 MO LAML e ACr ks pater 0 wa, Mot 04E & &

PR -

Qf Treuci w espatel x

Dt D Wonely Escobar,

Trank you for your manuscript: Role of the MV 1S (- T7A5G) polrromphem n Sehamdonan childee wit canes.
The lofowing number fas boors assigned 1 it AMS 7748202401

Ths manuscrpt wil be rated by Ediors ond ther sent 1o revewss
You wel be informed by emal about any further ceasions on his artos

As you mght krom. we fave adopiad the Open Acomss Posoy in cedier 1o makes the full %o of arsdles of the Acchives of Medica! Scence baely svaiabio workiwide, believing th s in the
teet infetmet of the sclentific community. | order 43 continue this sanics, authors ae fo pay g fee Sor the of thewr {the current fae is avodables in
raructons e Audthors) This e & requesied anty after padiive ovabiation of a manscrnige

Trank you for aubmitting your work 10 owr jourmal.

Kind rogaros

Frofassct Macks| Barach, MO, PNO, FESO, FAHA, FALA
Edenrin.Chol

Arctives of Medcal Sounce

48



Articulo 5: Effect of the Combined Application of Silver Nanoparticles and Chitosan
Gel on Dental Enamel Remineralization: An In Vitro Study

Confirm co-authorship of submission to Biomedical Engineering Advances @m@e s « 5

parami -

' Bl dical Engineering Ady canBedeonaratager oM o Noct INGTRacaecen &

n Traducis W espafiol x
“This is an automased message *

doutnan: B E g Ach
Ttie. Effect of the Combmed Appticanan of Sdvor Nancparticles and Chetosan Gat on Dental Enamel Remmeraltzation: An In Vitro Study

C 9 Authar: Dr. Nereryda NinoMartines

Co-Authors. Kasesn A_Agubru do Rodriguer, Vanay V. Escobar oo Gonzdlaz, Viannay Castafioda Mooy, Sean Murphy, Gabel-Aksandro Martnaz-Castanon. Horsoo Bach
Manugcript Nunter. BEA-D-28-00113

49




ANEXO N° 3: APROBACIONES DE COMITE DE ETICA

Facultad de Odontologia
Universidad de El salvador

CJFOUESg @ Comite de Etica de Investigacion
e onve
Tew e SN

Comité de Etica de investigacién Facultad de Odontologla
Oficio N*: CEI-FOUES /2022/ 001
Fecha: 8 de febrero del 2022

Doctora Wendy Yesenia Escobar de Gonzdlez.
Investigadora Principal
Presente

De nuestra consideracion:

Adjunto o Usted, el punto cuatro de la sesion de evaluacion N° 01-2022 realizada el 2 de febrero del
afio dos mil veintidds; que certifica que el Comité de ética de la Facultad de Odontologia, entrega
dictamen favorable al protocolo de investigacion “Practica Clinica Odontolégica En El Salvador
Durante La Contingencia Covid-19"

Solicitamos a Usted, comunicar a este Comité el inicio de la ejecucion del estudio, asi como informar
en los plazos establecidos y de forma oportuna segun los beneficios del proyecto, cualquier cambio o
modificacion importante que se realice durante la ejecucion de la investigacion en la que se vea
afectada la participacion de los sujetos o poblacion de estudio y que ademas altere la orientacion
proyectada con la ejecucion de la investigacion.

Ademags, se informa que el tiempo de vigencia de la aprobacion del proyecto es de un afio, prorrogable
de acuerdo a comunicacion y solicitud oficial.
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Comité de Etica de investigacién Facultad de Odontologia
Oficio N°: CEI-FOUES /2022/ 012
Fecha: 14 de septiembre del 2022

Dra. Wendy Yesenia Escobar de Gonzalez

Investigadora Principal
Presente

De nuestra considerocion:

Adjunto o Usted, el punto cuatro de la sesion de evaluacion N° 10-2022 realizado el 14 de septiembre
del ofio dos mil veintidds; que certifica que el Comite de ética de la Facultad de Odontologia, entrega
dictamen favorable ol protocolo de investigacion denominado “Polimorfismo de un solo nucleétido

en Metaloproteinasa 13, como biomarcador genético de susceptibilidad de caries dental en una
poblacion escolar salvadorena”,

Solicitamos a Usted, comunicar a este Comité el inicio de la ejecucion del estudio, asi como informar
en los plazos establecidos y de forma oportuna segun los beneficios del proyecto, cuclquier cambio o
modificacion importante que se realice durante lo ejecucion de la investigacion en lo gue se vea
ofectada lo participacion de los sujetos o poblacion de estudio y que ademas altere la orientacion
proyectada con la ejecucion de la investigacion, asi mismo cuando haye finalizodo su estudio envie un
resumen de sus resultados.

Ademas, se informa que el tiempo de vigencio de la aprobacion del proyecto es de un ofio, prorrogable
de acuerdo a comunicacion y solicitud oficial.
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ANEXO N° 4: ACTA DE REGISTRO DE TESIS

UNIVERSIDAD AUTONOMA DE SAN LUIS POTOSI
FACULTAD DE ESTOMATOLOGIA
DOCTORADO EN CIENCIAS ODONTOLOGICAS

ESTOMAT“.OG‘A
UASLP

ACTA DE DFEL REGISTRO DF TRABAJO TERMINAL

In (a ciudad de San Luis Potosi. S. L. 7., el dia primero del mes de
diciembre def ario dos mil veintidos, en acuerdo previo con la estudiante,
con la irectora del Trabajo Termmdﬁy con el Comite Academico del
programa se registro en l(as ()IJtM del programa de Doctorado en
Ciencias Odnnlologwas ef nomére de (a estudiante: Wendy Vesenia
‘Fscobar de Gonzdlez, el nombre de (a Directora del Trabajo Terminal.
Nuria Patifio Marin y el Titulo del Trabajo Termial "SNP MMPi3,
COMO _momwmm_ DF_CARIES DENTAL EN
ZQJSLACIQQY_IMM_,SMV ORENA" en cumplimiento del
articulo 73, 74 y 75 del Reglamento General de Estudios de Posgrado de
la Universidad _/\uhmoma de San Luis Potost.

Para constancia se levanta la presente acta que firman el Coordinador

ly (@ Directora del trabajo Terminal del programa de

Ciencias Odontologicas,
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