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PRESENTACIÓN
 
Esta edición de la Revista de Investigación en Salud (Vol. 11, Núm. 1) realiza un recorrido por temas 
cruciales que atraviesan la salud pública, clínica, epidemiológica y ocupacional en contextos latinoa-
mericanos. Desde enfermedades infecciosas hasta análisis del clima organizacional en instituciones de 
salud, la revista da espacio tanto a investigaciones de campo como a revisiones profundas de literatura.

Y lo hace con una claridad detallada, no solo a través de acumular datos, sino de reseñar realidades 
vividas. Cada artículo aporta una mirada específica a problemas concretos —algunos agudos, otros 
crónicos—, con el objetivo común de aportar conocimiento útil, aplicable y profundamente humano. 
Las investigaciones no están desconectadas del contexto: nacen desde la práctica y presentan pro-
puestas claras.

A lo largo de sus páginas, nos encontramos con preguntas importantes: ¿cómo estamos cuidando la 
salud mental de quienes cuidan? ¿Qué barreras siguen enfrentando los migrantes para acceder a algo 
tan básico como una consulta? ¿Por qué aún cuesta tanto detectar enfermedades silenciosas o poco 
frecuentes? Son preguntas que no se responden con frases hechas, sino con datos, análisis y, sobre 
todo, contexto.

Los estudios reunidos aquí abordan enfermedades cerebrovasculares, vigilancia vectorial, violencia 
de género, ergonomía en salud, contaminación ambiental, burnout en personal sanitario, entre otros 
temas. También se destacan revisiones narrativas y reportes de caso, lo que enriquece la edición con 
una mirada integral de la salud como fenómeno complejo y social.

El estudio sobre Enfermedad cerebrovascular isquémica aguda en un hospital de tercer nivel 
en Boyacá (Colombia), presenta un análisis descriptivo de los casos de enfermedad cerebrovascular 
isquémica aguda tratados en un hospital de alta complejidad en Boyacá. A partir de los registros 
clínicos, se caracterizan factores como la edad, el sexo, los antecedentes patológicos y el tipo de 
tratamiento recibido. El artículo es especialmente relevante en un país donde las enfermedades cere-
brovasculares son una de las principales causas de muerte. Los hallazgos permiten comprender mejor 
el perfil epidemiológico de esta afección en el contexto colombiano, lo cual es clave para mejorar la 
atención y los protocolos hospitalarios.
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Presentación

El trabajo sobre la Vigilancia estacional de Aedes aegypti y Aedes albopictus, y tiempo de 
desarrollo de inmaduros en un campus universitario del Sur de Chiapas, México, estudia el 
comportamiento estacional de dos especies clave en la transmisión del dengue, zika y chikungunya. A 
través de muestreos y registros en un campus universitario del sur de México, los autores identifican 
los periodos de mayor presencia larvaria y los tiempos de desarrollo de los inmaduros. La investiga-
ción resulta muy útil para planear estrategias de control vectorial basadas en ciclos biológicos reales. 
Además, resalta la necesidad de programas de vigilancia permanente incluso en espacios urbanos no 
tradicionales como los campus educativos.

El trabajo sobre la Hemorragia de vías digestivas altas analizadas en pacientes con cirrosis hepática 
alcohólica en Boyacá (Colombia), se enfoca en un problema crítico y frecuente en servicios de ur-
gencias: la hemorragia digestiva alta en pacientes con cirrosis hepática. A través del análisis clínico de 
pacientes en Boyacá, se identifican factores de riesgo, manifestaciones frecuentes, tratamientos utili-
zados y desenlaces clínicos. Lo valioso del artículo es que vincula la condición hepática con un evento 
potencialmente mortal, subrayando la necesidad de protocolos claros para la intervención rápida y 
efectiva. También propone que la prevención del alcoholismo debe ser una prioridad de salud pública 
para reducir este tipo de complicaciones graves.

A partir del análisis de datos oficiales y registros institucionales, el artículo sobre la Caracterización 
de la violencia de género e intrafamiliar en Boyacá (Colombia), 2019 y 2020, nos muestra la inci-
dencia y tipologías de violencia de género e intrafamiliar en el departamento de Boyacá durante dos 
años consecutivos. La investigación identifica patrones por edad, sexo, lugar de ocurrencia y tipo de 
agresión, y visibiliza el incremento de casos durante el confinamiento por COVID-19. Es un artículo 
que combina estadística y sensibilidad social, recordándonos que la violencia también es una cuestión 
de salud pública, y que la intervención requiere tanto políticas como acciones comunitarias.

El artículo de revisión sobre el Síndrome de agotamiento profesional (burnout): aspectos de 
riesgo para la salud en los profesionales de enfermería,  examina los factores que contribuyen al 
síndrome de burnout en personal de enfermería. A través del análisis de literatura reciente, se identi-
fican los detonantes más comunes: sobrecarga laboral, turnos extendidos, falta de reconocimiento y 
ambiente laboral adverso. Las autoras argumentan que el desgaste emocional y físico no solo afecta 
al profesional, sino que también compromete la calidad del cuidado brindado. La revisión propone 
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medidas organizacionales y personales de afrontamiento. Es un llamado claro a las instituciones para 
que prioricen el bienestar de quienes sostienen el sistema de salud desde la primera línea.

El trabajo acerca de la Productividad laboral y rendimiento cognitivo de trabajadores expuestos 
a ambientes de trabajo con contaminación del aire. Revisión narrativa de la literatura, analiza 
investigaciones sobre cómo la exposición a contaminantes en el aire afecta la productividad y el ren-
dimiento cognitivo en el entorno laboral. A partir de un análisis sistemático, los autores presentan 
evidencia de disminución en la concentración, aumento del cansancio mental y deterioro del desem-
peño en trabajadores expuestos a largo plazo. El texto destaca que esta relación entre ambiente y 
salud cognitiva no ha recibido suficiente atención en políticas públicas. Su aporte es valioso porque 
sugiere que la salud ocupacional debe incluir no solo aspectos físicos visibles, sino también impactos 
silenciosos como el deterioro neurocognitivo.

La leishmaniasis, enfermedad olvidada en muchos contextos, es revisada a través del trabajo sobre 
Diagnóstico convencional y molecular de leishmaniasis cutánea y mucocutánea, donde se miran 
desde sus métodos diagnósticos más comunes. Las autoras comparan enfoques tradicionales como 
la observación microscópica con técnicas moleculares como la PCR, mostrando ventajas y limitaciones 
de cada uno. El artículo destaca que los métodos moleculares, aunque más sensibles, no siempre 
están disponibles en regiones endémicas por su costo o complejidad. Esta revisión es especialmente 
útil para profesionales clínicos y laboratoristas, ya que entrega una visión clara sobre cómo diagnosticar 
de manera oportuna y precisa esta enfermedad tropical.

El  artículo sobre Accidentes y enfermedades laborales en la industria agropecuaria: factores y 
medidas de control, examina los riesgos laborales presentes en la industria agropecuaria, un sector 
donde los accidentes y enfermedades ocupacionales siguen siendo frecuentes y muchas veces invisibili-
zados. A través de una revisión bibliográfica, se identifican causas comunes como el uso de maquinaria 
sin protección, exposición a agroquímicos y largas jornadas de trabajo físico intenso. Las autoras 
también destacan estrategias de control como capacitaciones, señalización de riesgo y mejoramiento 
de infraestructura. El texto es claro en su mensaje: proteger a los trabajadores del campo no es un 
lujo, es una deuda pendiente.
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La revisión narrativa sobre la Ergonomía física en trabajadores de la salud nos muestra los factores 
de riesgo ergonómico que enfrentan los trabajadores de la salud, quienes están constantemente 
expuestos a posturas forzadas, movimientos repetitivos y carga física sostenida. El artículo recoge 
evidencia de lesiones músculo-esqueléticas frecuentes y de cómo estas afectan no solo al bienestar 
físico del profesional, sino también su desempeño laboral y calidad de vida. Las autoras enfatizan la 
necesidad de rediseñar espacios, implementar pausas activas y generar conciencia desde la formación 
académica. Es una invitación urgente a cuidar a quienes cuidan, desde la prevención y la ergonomía 
bien aplicada.

A través del  reporte clínico sobre Histoplasmosis pulmonar crónica: presentación de caso se 
documenta un caso de histoplasmosis pulmonar crónica, una enfermedad micótica de difícil diagnós-
tico debido a su presentación similar a otras patologías respiratorias. Los autores describen el cuadro 
clínico, los hallazgos radiológicos, los exámenes de laboratorio y el tratamiento aplicado. Lo más re-
levante es cómo el diagnóstico se logró tras descartar múltiples causas, lo que resalta la importancia 
de considerar infecciones fúngicas en pacientes con síntomas respiratorios persistentes. Este caso 
contribuye al conocimiento clínico práctico y recuerda que lo infrecuente también puede ser real en 
el día a día médico.

Rodrigo Correal Cuervo 
Vicepresidente de los Consejos de Fundadores y Directivo 

Universidad de Boyacá
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Aura Cristina Quino Ávila
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Citar así: Quino Ávila AC. Neurociencia y dolor. Revista Investig. Salud Univ. Boyacá. 2024;11(1):13-17.

NEUROCIENCIA Y DOLOR

Las Neurociencias son el “conjunto de ciencias y disciplinas científicas y académicas que estudian 
el sistema nervioso, centrando su atención en la actividad del cerebro y su relación e impacto en el 
comportamiento” (1), estas, han abierto el camino para mejorar el entendimiento del dolor y ofrecer 
estrategias que impacten en la calidad de vida, la discapacidad y los días laborales perdidos a causa 
de esta patología (2) 

Proporcionar a las personas que sufren dolor una comprensión de la neurobiología y la neurofisiología 
subyacentes a su experiencia dolorosa, así como las dimensiones psicosociales de esta, se conoce 
como la neurociencia del dolor (3).

Según la Asociación Internacional para el Estudio del Dolor (IASP) el dolor es definido como una 
“experiencia sensorial y emocional desagradable asociada o similar con un daño tisular real o potencial” 
(4),  en la definición revisada de 2020 por la IASP se agregó que el dolor es un proceso complejo in-
fluenciado por diversos factores biológicos, psicológicos y sociales (5). Clínicamente, y de acuerdo con 
el tiempo de duración, se clasifica en dolor agudo aquel de duración menor a 4 semanas, subagudo 
entre 4 y 12 semanas y crónico >3 meses (6) , así mismo, la IASP refiere que existen fenotipos princi-
pales de dolor: nociceptivo, neuropático y nociplásico. El dolor nociceptivo surge de un daño real o 
amenaza de daño al tejido no neuronal; el neuropático: se produce por una lesión o enfermedad del 
sistema nervioso somatosensorial y finalmente el dolor nociplásico surge de la nocicepción alterada y 
se presenta en una distribución neuro anatómicamente no plausible (7). Sin embargo, la investigación 
sobre las definiciones, fisiopatología, diagnóstico, clasificación y tratamiento del dolor sigue en curso, 
y organizaciones internacionales como la IASP, la Comisión Conjunta de Acreditación de Organizaciones 
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de Atención Médica (JCAHO) y la Organización Mundial de la Salud (OMS), entre otras, no han llegado 
a un consenso sobre el tema (8) . 

La prevalencia del dolor crónico oscila entre el 8% y el 48% en la población general a nivel mundial, 
con una prevalencia media ponderada del 22%, que supone una enorme carga para todos los ámbitos 
de la calidad de vida y de la vida diaria, incluida la independencia y el autocontrol, las relaciones 
personales, la función sexual, las tareas domésticas, el trabajo, la movilidad, el ejercicio, el disfrute y 
el sueño. Además, se asocia con reducción de la atención, síntomas cognitivos, estado de ánimo, 
ansiedad, reducción de la productividad y participación en el mercado laboral y aumento del absentis-
mo laboral, lo que genera costos entre 1,2 y 7,8 veces más altos que en las personas sin dolor (9,10). 

La sensación de dolor es un fenómeno complejo, única en cada persona que además de un componente 
sensorial (11), abarca aspectos relacionados con los tejidos, procesos neuropáticos periféricos, función 
inmunitaria, procesamiento cerebral, variables psicosociales, sensibilización del sistema nervioso peri-
férico y central, neuroplasticidad, mecanismos endógenos, afectivos/motivacionales, así como aspectos 
cognitivos entre otros (3). Esta complejidad corresponde a que el dolor está representado y procesado 
por una amplia matriz de diversas estructuras corticales y subcorticales que se cree que los median 
(11,12).

Ningún área cerebral está dedicada exclusivamente a procesar la información del dolor; se cree que la 
actividad combinada y la interacción entre estas generan la experiencia del dolor(11). La información 
derivada de los nociceptores se transmite a las áreas corticales superiores a través de varias vías as-
cendentes dentro del sistema anterolateral, lo que facilita su procesamiento a través de la interacción 
coordinada de distintas regiones cerebrales. Este sistema abarca el tracto espinotalámico, el tracto 
espinorreticular y el tracto espinotectal además de una vía lateral y medial, que exhiben transmisión y 
procesamiento diferencial de la información nociceptiva(10).

Las cortezas sensoriales primarias y secundarias se activan durante el dolor y están implicadas en 
el procesamiento de aspectos senso discriminativos del dolor como la localización, la intensidad, la 
duración y la calidad del dolor, es decir, el aspecto sensorial discriminativo (10,11). Por su parte, los 
componentes afectivo y motivacional del dolor, como su desagrado y el estado de ánimo negativo que 
evoca, se evalúan en el núcleo parabraquial, la corteza cingulada, la amígdala y la ínsula anterior(10,11). 

Aura Cristina Quino Ávila
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Editorial

La corteza prefrontal y otras estructuras límbicas también están involucradas en la transferencia de 
información relacionada con el componente cognitivo del dolor que abarca la atención, la anticipa-
ción del dolor y la memoria de experiencias pasadas (11). Estas áreas comprenden una red cerebral 
que también podría contribuir a la transición del dolor agudo al dolor crónico, describiendo una 
amplia reorganización de la actividad cerebral en el dolor crónico como alteraciones en la actividad, 
el grosor cortical y la densidad de materia gris en varias regiones cerebrales, incluidas las cortezas so-
matosensoriales, motora, insular y prefrontal, así como en el tálamo, la amígdala, los ganglios basales 
y el hipocampo. También cambios similares en las propiedades sinápticas en diferentes regiones del 
cerebro (2,11)

La investigación neurocientífica tiene como objetivo central dilucidar la estructura causal del cerebro, 
ya sea en las escalas inferiores de las interacciones moleculares y celulares o en las escalas superiores 
de los circuitos neuronales, las regiones cerebrales y las células (13). En este contexto, se encuentran 
innumerables nombres erróneos tanto a nivel científico como clínicos aplicados incorrectamente que, 
en última instancia, desvían tanto la investigación como la práctica clínica. Estos incluyen conceptos 
como umbrales del dolor, procesamiento del dolor, amplificación del dolor, fibras o vías del dolor e 
hipersensibilidad al dolor, entre otros, (10). La multidisciplinariedad del dolor fomenta la expectativa 
de que todos los profesionales se animen a dar un paso para asumir la responsabilidad de abordar y 
prestar atención al dolor desde la neuroética del dolor que mantienen a la persona como centro de 
atención clínica y ética(14). Desde este aspecto de intervención multidisciplinar y para soportar el pa-
norama de la intervención del manejo del dolor desde las neurociencias existen diferentes teorías que 
la soportan. Inicialmente se estableció la” teoría de las compuertas” de Melzack y Wall en 1965, la cual 
refiere que la experiencia del dolor no solo está determinada por la activación de las fibras nerviosas 
periféricas que transmiten las señales de dolor (fibras nociceptivas), sino también que estas señales 
son moduladas en la médula espinal. Esta compuerta del dolor es un mecanismo de regulación que 
puede permitir o inhibir la transmisión de estas señales de dolor al cerebro(2). Así mismo, surgió la 
“teoría de la Neuromatrix” que abarca una explicación neurofisiológica más completa de la naturaleza 
del dolor crónico, menciona que el dolor resulta de la actividad de una red neuronal distribuida en el 
cerebro y no simplemente de una señal pasiva producida por las fibras nerviosas periféricas en respues-
ta al daño tisular. La corteza prefrontal, la corteza somatosensorial, el sistema límbico-complejo olivar 
y el sistema límbico son algunas de las áreas cerebrales interconectadas que forman la Neuromatriz del 
dolor donde la neuroplasticidad juega un papel importante en esta teoría(2).
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Actualmente, se establece la Educación en neurociencia del dolor (PNE) que surgió debido a las deficiencias 
del modelo educativo biomédico tradicional para abordar el dolor a la luz del conocimiento científico 
actual, las complejidades del tratamiento del dolor persistente y las crecientes tasas de prevalencia del 
dolor. Esta, puede influir favorablemente en las cogniciones y creencias del paciente a través de la recon-
ceptualización de su dolor.  Se ha demostrado que la PNE mejora significativamente la catastrofización 
del dolor , la Kinesiofobia, la intensidad del dolor, la discapacidad, la hipervigilancia , la ansiedad y 
las actitudes y creencias en pacientes con diferentes afecciones de dolor musculoesquelético crónico 
con evidencia cientifica en revisiones sistemáticas y metanálisis. Sin embargo, se ha demostrado que 
la combinación de PNE y un tratamiento físico, es superior a PNE sola. lo que se alinea con la mejor 
evidencia actual sobre la atención para las personas con dolor, especialmente aquellas con dolor 
persistente(3,15).
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ABSTRACT

Introduction: Acute ischemic cerebrovascular disease is caused by the occlusion of a blood vessel, which can result 
in either reversible or permanent damage. It is considered a public health issue due to its significant impact on 
morbidity, mortality, disability, and healthcare costs. Objective: To characterize ischemic cerebrovascular disease in 
a tertiary-level hospital in Boyacá (Colombia) from November 2019 to January 2021. Materials and Methods: This 
was a descriptive, cross-sectional analytical study involving adults aged 18 years or older who experienced an 
ischemic stroke or transient ischemic attack. Data were collected from medical records, and descriptive statis-
tics and odds ratios were used for association analysis. Results: A total of 619 cases were analyzed. The average 
age was 70.2 years, with males representing 54% of the cases. The most common cause was cardioembolic stroke 
(36%), and the most frequent risk factor was systemic arterial hypertension (72%). The middle cerebral artery was 
the most commonly affected (73%). Thrombolysis was administered in 9.9% of the patients, and the National 
Institute of Health Stroke Scale score showed improvement in all categories after thrombolytic therapy. Stroke 
recurrence was observed in 24% of the cases, and the mortality rate was 22%. Conclusion: The most frequent 
causes of ischemic stroke were atrial fibrillation and systemic arterial hypertension, both of which were strongly as-
sociated with recurrence. Thrombolytic therapy improved patients’ neurological conditions. These findings provide 
valuable insights for future research. 
Keywords: ischemic stroke; transient ischemic attack; risk factors; epidemiology; thrombolytic therapy.
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Enfermedad cerebrovascular isquémica aguda en un hospital de tercer nivel en Boyacá 
(Colombia)

RESUMEN

Introducción: La enfermedad cerebrovascular isquémica aguda la ocasiona una oclusión de un vaso 
sanguíneo que puede provocar daños reversibles o permanentes. Se considera un problema de salud 
pública, dado al alto impacto de morbimortalidad, discapacidad y costos en el sistema de salud. 

Objetivo: Caracterizar la enfermedad cerebrovascular isquémica en un hospital de tercer nivel del 
departamento de Boyacá (Colombia) desde noviembre de 2019 a enero de 2021. 

Materiales y métodos: Estudio descriptivo de corte transversal analítico que incluyó adultos mayores 
de 18 años con accidente cerebrovascular isquémico o ataque isquémico transitorio. Se recolectaron los 
datos de las historias clínicas, se utilizó estadística descriptiva y odds ratio para análisis de asociación. 

Resultados: Se analizaron 619 casos. El promedio de edad fue de 70,2 años, el sexo masculino re-
presentó el 54 %, la causa más frecuente fue cardioembólica (36 %), el factor de riesgo más común 
fue la hipertensión arterial sistémica (72 %) y la arteria más afectada fue la cerebral media (73 %). Los 
pacientes trombolizados fueron el 9,9 %, el puntaje de la escala del National Institute of Health Stroke 
Score posterior a terapia trombolítica se redujo en todas las categorías; la recurrencia del accidente 
cerebrovascular fue del 24 % y la tasa de mortalidad fue del 22 %. 

Conclusión: Las causas más frecuentes de accidente cerebrovascular isquémico fueron fibrilación 
auricular e hipertensión arterial sistémica, las cuales tienen una fuerte asociación a la recurrencia, y 
la terapia trombolítica mejoró la condición neurológica de los pacientes. Los resultados obtenidos 
proporcionan conocimientos para nuevas investigaciones. 

Palabras clave: accidente cerebrovascular isquémico; ataque isquémico transitorio; factores de riesgo; 
epidemiología; terapia trombolítica.
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Doença cerebrovascular isquêmica aguda em um hospital de terceiro nível em Boyacá 
(Colômbia).

RESUMO

Introdução: A doença cerebrovascular isquêmica aguda é causada pela oclusão de um vaso sanguíneo, 
o que pode provocar danos reversíveis ou permanentes. É considerada um problema de saúde pública 
devido ao alto impacto na morbimortalidade, na incapacidade e nos custos para o sistema de saúde. 

Objective: Caracterizar a doença cerebrovascular isquêmica em um hospital de terceiro nível no 
departamento de Boyacá (Colômbia) de novembro de 2019 a janeiro de 2021. 

Materiais e métodos: Estudo descritivo de corte transversal analítico que incluiu adultos maiores de 
18 anos com acidente vascular cerebral isquêmico transitório. Foram coletados dados das fichas clíni-
cas, e utilizou-se estatística descritiva e odds ratio para análise de associação. 

Results: Foram analisados 619 casos. A média de idade foi de 70,2 anos, o sexo masculino representou 
54%, a causa mais frequente foi cardioembólica (36%), o fator de risco mais comum foi a hipertensão 
arterial sistêmica (72%) e a artéria mais afetada foi a cerebral média (73%). Os pacientes trombolizados 
foram 9.9%, o escore na escala do National Institute of Health Stroke Score após a terapia trombolítica 
foi reduzido em todas as categorias; a recorrência do acidente vascular cerebral foi de 24% e a taxa 
de mortalidade foi de 22%. 

Conclusão: As causas mais frequentes de acidente vascular cerebral isquêmico foram fibrilação atrial 
e hipertensão arterial sistêmica, que tem uma forte associação com a recorrência e a terapia trombolítica 
melhorou a condição neurológica dos pacientes. Os resultados obtidos fornecem conhecimentos para 
novas pesquisas. 

Palavras-chave: acidente vascular cerebral isquêmico; ataque isquêmico transitório; fatores de risco; 
epidemiologia; terapia trombolítica. 
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INTRODUCTION

Cerebrovascular disease (CVD) is characterized by 
an alteration in cerebral blood flow, leading to 
decreased oxygen supply and neuronal damage. 
Based on the nature of the lesion, there are several 
subtypes: ischemic, hemorrhagic, and cerebral 
venous thrombosis. Ischemic CVD is caused by 
the occlusion of a blood vessel. It is classified into 
ischemic stroke (the most common type), which 
causes permanent neurological damage, and 
transient ischemic attack (TIA), which results in 
reversible neuronal damage (1). 

According to the World Health Organization, 
ischemic heart disease was the leading cause of 
death worldwide in 2019, accounting for 16% of 
all deaths, followed by stroke, which accounted 
for 11% (2). In the Americas, cardiovascular disea-
ses were the leading cause of disability, disease 
burden, and mortality in the same year. The main 
underlying cause was myocardial ischemia, fo-
llowed by stroke, with mortality rates of 73.6 and 
32.3 per 100,000 inhabitants, respectively (3). 

In Colombia, ischemic heart disease was the leading 
cause of death in the general population in 2022 
(50,159 inhabitants), followed by stroke (17,447 
inhabitants) (4). Similarly, in Boyacá, ischemic heart 
disease was the leading cause of death in 2019, fo-
llowed by stroke, with mortality rates of 54.4 and 
25.4 per 100,000 inhabitants, respectively (5).

Acute ischemic stroke represents a public health 
problem due to its significant impact on morbi-
dity, mortality, disability, and healthcare costs. It 
is essential to understand the current epidemiolo-
gical situation in Boyacá, considering the limited 
number of studies addressing this pathology in 
the region (6). The objective of this research was 
to describe acute ischemic CVD in a tertiary-level 
hospital in Boyacá (Colombia) during the period 
from November 2019 to January 2021.

METHODOLOGY

An observational, descriptive, cross-sectional 
analytical study was conducted. The study popu-
lation consisted of adults aged 18 years and older 
who were treated by the neurology service at a 
tertiary-level hospital in Boyacá (Colombia) with a 
diagnosis of acute ischemic stroke or TIA. 

A non-probability convenience sampling method 
was used. The inclusion criteria were patients 
aged 18 years or older who were admitted to 
the neurology service with a diagnosis of ische-
mic stroke or TIA, including recurrent strokes. 
Exclusion criteria were patients with prior or con-
current neurological events other than ischemic 
stroke or TIA, as well as those with incomplete 
medical records. The information was collected 
from the institutional database.
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The variables studied included the main sociode-
mographic characteristics of the population, the 
etiology according to the Trial of ORG 10172 in 
Acute Stroke Treatment (TOAST) Subtype Classifi-
cation system, cardiovascular risk factors, clinical 
variables associated with stroke (National Institu-
te of Health Stroke Score [NIHSS] and ABCD² for 
TIA), paraclinical variables: neuroimaging studies, 
transthoracic echocardiogram, carotid ultra-
sound, and electrocardiographic Holter; pharma-
cological therapy; in-hospital outcomes (NIHSS 
score at hospital discharge and in-hospital mor-
tality), and factors related to recurrent stroke. 

The data were organized using licensed MS Excel 
2013 and analyzed with Epi Info version 7.2. Qua-
litative variables were compared using absolute 
and relative frequencies, and quantitative varia-
bles using measures of central tendency and dis-
persion. For bivariate analysis, the chi-square (χ²) 
statistic was used for categorical variables, and 
statistical significance was set at p < 0.05. The 
measure of association used was the odds ratio 
(OR) with a 95% confidence interval (CI). The 
results were presented in tables. 

This study adhered to the ethical considerations 
outlined in Resolution 8430 of 1993, Title II, 
Chapter I, Article 11, issued by the Colombian 
Ministry of Health, which classifies the study as 
risk-free due to the use of retrospective informa-
tion from medical records without any patient 

intervention (7). The study received approval 
from the institution’s Research Committee. 

RESULTS

During the study period, 619 cases of acute is-
chemic CVD were reported. Of these, 87.9% (n = 
544) were ischemic strokes, and 12.1% (n = 75) 
were TIAs. Males represented 54.9% (n = 340) of 
the cases, with a mean age of 70.2 years and a 
standard deviation of 14.4. The municipality with 
the highest percentage of events was Tunja, ac-
counting for 20.4% (n = 126) of cases. Mestizo 
ethnicity was reported in 67.5% (n = 418) of the 
patients, and the most frequent occupation was 
household activities, at 35.5% (n = 220). Primary 
education was the most common level of schoo-
ling, with 48.1% (n = 298), and socioeconomic 
status level 2 was predominant, representing 
59.6% (n = 291) (Table 1).

Table 1. Sociodemographic Characteristics of 
Patients with Ischemic Stroke and Transient 

Ischemic Attack

Characteristics n = 619 %

Sex 

Male 340 54.9

Female 279 45.1

Age (mean) 70.2 [SD: 14.4]  

Jaime Alberto Osorio Bedoya, Sandra Patricia Jurado López, Víctor Zein Rizo Tello, José Luis Bustos Sánchez, 
Benjamín Márquez Rosales, Alexander Aroca Posso, Martín Germán Ayala García, Jamir Muñoz Torres, 
Mónica Alexandra Alonso Niño
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Characteristics n = 619 %

Municipality 

Tunja 126 20.4

Duitama 29 4.7

Chiquinquirá 28 4.5

Moniquirá 18 2.9

Paipa 15 2.4

Others 403 64.9

Ethnicity 

Mestizo 418 67.5

No information 136 22.0

White 50 8.1

Others 15 2.4

Occupation 

Household activities 220 35.5

Unemployed or not 
working 136 22.0

No information 116 18.7

Agriculture 84 13.6

Merchant 47 7.6

Others 16 2.6

Education 

Primary 298 48.1

None 157 25.4

Secondary 76 12.3

No information 56 9.1

Technical 21 3.4

University 11 1.8

Socioeconomic Stratum 

2 291 59.6

1 105 21.5

3 89 18.2

4 3 0.6

SD: standard deviation

According to the TOAST classification system, 
the most common etiology was cardioembo-
lic, accounting for 36% (n = 223) of the cases. 
Among cardiovascular risk factors, the majority 
of patients had systemic arterial hypertension 
(SAH), at 72.2% (n = 447), and the NIHSS scale 
at hospital admission indicated that more than 
half of the patients had moderate neurological 
deficits, representing 51.3% (n = 279). Analysis 
of the ABCD² scale applied to patients with TIA 
revealed that 58.7% (n = 44) were at moderate 
risk of experiencing an ischemic stroke within the 
first 48 hours (Table 2).

Table 2. Characteristics by Etiology, Risk Factors, 
and Clinical Findings in Patients with Ischemic 

Stroke and Transient Ischemic Attack

Characteristics  

TOAST Etiology n = 619 %

Cardioembolic 223 36.0

Stroke from undetermined cause 216 34.9

Atherosclerotic 129 20.8

Lacunar 29 4.7

Stroke from another determined cause 22 3.6

Risk Factors Associated with CVA n = 619 %

Systemic arterial hypertension 447 72.2

Diabetes mellitus 123 19.9

Chronic obstructive pulmonary disease 
(COPD) 118 19.1

Atrial fibrillation 116 18.7
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Risk Factors Associated with CVA n = 619 %

Smoking 97 15.7

Dyslipidemia 90 14.5

Obesity 58 9.4

Alcohol consumption 49 7.9

NIHSS Score at Admission n = 544 %

Moderate neurological deficit: NIHSS 5–15 279 51.3

Mild neurological deficit: NIHSS ≤ 4 156 28.7

Severe neurological deficit: NIHSS 16–20 55 10.1

Very severe neurological deficit: NIHSS > 20 54 9.9

ABCD² in TIA n = 75 %

Score 4 to 5 (moderate risk) 44 58.7

Score 0 to 3 (low risk) 21 28.0

Score > 5 (high risk) 10 13.3

TOAST: Trial of ORG 10172 in Acute Stroke Treatment Subtype 

Classification; NIHSS: National Institute of Health Stroke Score; 

CVA, cerebrovascular accident; TIA, transient ischemic attack

From neuroimaging studies, the most affected 
area was the middle cerebral artery territory, in 
73.5% (n = 455) of cases. Transthoracic echo-
cardiograms performed on 588 patients showed 
findings related to embolic sources, the most 
common being left atrial enlargement, which was 
observed in 34.2% (n = 201) of cases. Doppler 
ultrasound of the neck vessels was performed 
on 608 patients, and 37.4% (n = 228) showed 
some degree of obstruction. As shown in Table 
3, electrocardiographic Holter monitoring in 618 
patients revealed atrial fibrillation (AF) in 24.6% 
(n = 152) of the cases. 

Table 3. Characteristics Based On Paraclinical 
Tests in Patients with Ischemic Stroke and 

Transient Ischemic Attack
 

Neuroimaging n = 619 %

Cranial computed tomography (CT) 459 74.2

Brain magnetic resonance imaging (MRI) 160 25.9

Vascular Territory Affected According to 
Neuroimaging n = 619 %

Middle cerebral artery territory 455 73.5

Affected territory other than the middle          
cerebral artery 139 22.5

Two or more affected territories other than the 
middle cerebral artery 25 4.0

Transthoracic Echocardiogram n = 588 %

Left atrial enlargement   
No enlargement 387 65.8

Moderate enlargement 136 23.1

Severe enlargement 65 11.1

Left ventricular ejection fraction (LVEF)   
LVEF > 50% 476 80.9

LVEF 40–49% 72 12.2

LVEF < 40% 40 6.8

Mitral insufficiency   
No insufficiency 535 91.0

Moderate insufficiency 42 7.1

Severe insufficiency 11 1.9

Presence of patent foramen ovale   
No 570 96.9

Yes 18 3.1

Presence of aneurysm   
No 578 98.3

Yes 10 1.7
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Carotid Doppler ultrasound n = 608 %

Normal findings 380 62.5

Stenosis < 50% 185 30.4

Stenosis 50–70% 24 3.9

Stenosis > 70% 19 3.1

Electrocardiographic Holter n = 618 %

No findings 424 68.6

Atrial fibrillation 152 24.6

Supraventricular/ventricular tachycardia 42 6.8

LVEF: left ventricular ejection fraction

Thrombolytic therapy was administered to 9.9% 
(n = 54) of ischemic stroke patients who met the 
treatment protocol. NIHSS was applied, showing 
that upon hospital admission, 63% (n = 34) had 
moderate neurological deficits, while at discharge, 
50% (n = 27) exhibited mild neurological deficits, 
indicating an improvement across all categories. 
During the hospital stay, only one case (1.85%) 
showed neurological deterioration due to hemorr-
hagic transformation after the procedure (Table 4). 

Table 4. NIHSS Scores at Hospital Admission and 
Discharge for Patients with Ischemic Stroke and 

Transient Ischemic Attack
 

NIHSS 

Admission 
NIHSS 

(n = 54)

%

Discharge 
NIHSS 

(n = 54)

%

Mild neurological 
deficit (≤ 4 points) 4 7.4 27 50.0

Moderate           
neurological deficit 
(5–15 points)

34 63.0 20 37.0

Severe                
neurological deficit 
(16–20 points)

13 24.1 5 9.3

Very severe       
neurological deficit 
(> 20 points)

3 5.6 2 3.7

NIHSS: National Institute of Health Stroke Score

At hospital discharge, 24.2% (n = 150) of the 
patients received anticoagulant medications, 
with rivaroxaban being the most common, admi-
nistered to 48.7% (n = 73). Antiplatelet therapy 
was used in 94.2% (n = 583) of cases; of these, 
63.6% (n = 371) received aspirin (monotherapy), 
and 10.5% (n = 61) received a combination of 
aspirin and clopidogrel (dual therapy). The majori-
ty of patients were prescribed statins, accounting 
for 92.9% (n = 575), and at least one antihyper-
tensive was given to 69.4% (n = 430) (Table 5).

Table 5. Characteristics Based On Medications 
in Patients with Ischemic Stroke and Transient 

Ischemic Attack

Anticoagulant Medications n = 150 %

Rivaroxaban 73 48.7

Apixaban 28 18.7

Dabigatran 19 12.7

Full-dose LMWH for anticoagulation 14 9.3

Vitamin K agonists (warfarin) 12 8.0

Prophylactic-dose LMWH 4 2.7

Antiplatelet Medications n = 583 %

Monotherapy 371 63.6

None 151 25.9

Dual therapy 61 10.5
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Statins n = 619 %

Yes 575 92.9

No  44 7.1

Antihypertensive Medications n = 619 %

Two antihypertensives 186 30.0

None 189 30.5

One antihypertensive 162 26.2

Three or more antihypertensives 82 13.2

LMWH: low-molecular-weight heparin

The recurrence rate of ischemic stroke during the 
study period was 24.1% (n = 149), with a fatality 
rate of 22.1% (n = 33). Bivariate analysis showed 
a statistically significant association between re-
current stroke cases and the following variables: 
very severe NIHSS, with an OR of 2.2 and a 95% 
CI of 1.2–4.1; a modified Rankin score of 4, with 
an OR of 2.7 and a 95% CI of 1.3–5.7; a modified 
Rankin score of 6, with an OR of 2.3 and a 95% 
CI of 1.4–3.8; cardioembolic events, with an OR 
of 2.2 and a 95% CI of 1.5–3.2; systemic arte-
rial hypertension (SAH), with an OR of 2.3 and 
a 95% CI of 1.4–3.8; chronic obstructive pulmo-
nary disease (COPD), with an OR of 1.8 and a 95% 
CI of 1.1–2.8; and atrial fibrillation (AF), with an 
OR of 1.7 and a 95% CI of 1.1–2.6. No statisti-
cally significant differences were found in other 
analyzed variables (Table 6).

Table 6. Patient-Related Factors Associated with 
Ischemic Stroke Recurrence

NIHSS According to 
Recurrent CVA n = 135 % OR 95% CI p-Value

Very severe          
neurological deficit: 
≥ 21 points

22 16.3 2.29 1.2–4.1 0.007

Severe neurological 
deficit: 16–20 points 14 10.4 1.03 0.5–1.9 1.000

Moderate             
neurological deficit: 
5–15 points

69 51.1 0.99 0.6–1.4 1.000

Mild neurological 
deficit: ≤ 4 points 30 22.2 0.64 0.4–1.0 0.070

Modified Rankin 
Score According to 

Recurrent CVA
n = 149 % OR 95% CI p-Value

1 33 22.1 0.47 0.3–0.7 0.001

2 35 23.5 0.68 0.4–1.1 0.100

3 24 16.1 1.26 0.7–2.1 0.440

4 14 9.4 2.76 1.3–5.7 0.009

5 10 6.7 1.53 0.7–3.3 0.379

6 33 22.1 2.3 1.4–3.8 0.001

Etiology According 
to Recurrent CVA n = 147 % OR 95% CI p-Value

Cardioembolic event 75 51.0 2.20 1.5–3.2 0.000

Stroke from           
undetermined cause 42 28.6 0.69 0.4–1.0 0.090

Atherosclerotic 19 12.9 0.40 0.2–0.8 0.007

Lacunar 7 4.8 1.00 0.4–2.3 1.000

Stroke from another 
determined cause 4 2.7 0.78 0.2–2.3 0.860
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Risk Factors          
Associated with 
Recurrent CVA

n = 149 % OR 95% CI p-Value

Systemic arterial 
hypertension 73 49.0 2.30 1.4–3.8 0.000

Chronic obstructive 
pulmonary disease 
(COPD)

23 15.4 1.80 1.1–2.8 0.007

Smoking 23 15.4 0.60 0.3–1 0.130

Diabetes mellitus 18 12.1 1.33 0.8–2.0 0.240

Dyslipidemia 12 8.1 1.00 0.5–1.6 0.900

Obesity 10 6.7 0.40 0.2–1.0 0.070

Alcohol consumption 6 4.0 0.50 0.2–1.2 0.200

Cardiac Arrhythmia        
According to         

Recurrent CVA
n = 148 % OR 95% CI p-Value

Atrial fibrillation 49 33.1 1.76 1.1–2.6 0.008

Supraventricular/                  
ventricular        
tachycardia

11 7.4 1.13 0.5–2.3 0.860

No findings 88 59.5 0.58 0.3–0.8 0.008

NIHSS: National Institute of Health Stroke Score; CVA, cere-

brovascular accident

Discussion

In the description of acute ischemic CVD, men 
were the most affected (54.9%), and the average 
age was 70.2 years. This aligns with the findings 
of Pinilla-Monsalve and colleagues (8), who 
also reported that this condition predominantly 
affects older individuals and males. Martín and 
colleagues (9) found that the most frequent 
cause was undetermined (39%), which does not 
align with this study, where the most common 

etiology was cardioembolic (36%). In this study, 
systemic arterial hypertension was the most pre-
valent risk factor (72.2%), followed by diabetes 
mellitus (19.9%). Similar findings (79.3% and 
38.7%) were reported by Sepúlveda-Contreras 
(10). Additionally, atrial fibrillation was found in 
18.7% of cases in this study, which is similar to 
the 17% reported by Martínez (11).

In this study, upon hospital admission, 51.3% of 
the cases presented with a moderate NIHSS score, 
a result similar to that of Zarama-Valenzuela and 
colleagues (12), who reported 48.7%. Among 
patients with TIA who were assessed using the 
ABCD² scale, 13.3% were at high risk for ischemic 
stroke; similar findings (17.6%) were documen-
ted in the study by Palacios Sánchez and Barrero 
(13), where it was noted that the most affected 
artery was the middle cerebral artery, obstructed 
in 73.5% of cases. This finding aligns with the re-
search of Pineda and Tolosa (14), who reported 
an involvement rate of 50%–80%, likely due to 
the large area that the artery supplies. 

The most frequent echocardiographic finding in 
the study was left atrial enlargement, observed 
in 34.2% of cases, which is a marker of atrial dys-
function and myopathy, and a predictor of recu-
rrent ischemic stroke of cardioembolic origin. This 
result is similar (23%) to those found in studies 
by Gąsiorek and colleagues (15) and Harris and 
colleagues (16). In the research by Wasay and 
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colleagues (17), using Doppler ultrasound of the 
neck vessels, the authors found that 21% of cases 
had stenosis greater than 50%, a higher percentage 
than the 7% reported in this study. 

Globally, there is evidence of the benefit of 
thrombolytic therapy in ischemic stroke patients 
(18). The findings of this study documented 
that the NIHSS score improved in the majori-
ty of treated cases, consistent with the study by 
Zarama-Valenzuela and colleagues (12). In this re-
search, the rate of hemorrhagic transformation as-
sociated with neurological deterioration following 
thrombolysis was 1.8%, which does not align with 
the 6.9% reported by Khan and colleagues (19) or 
the 5.7% reported by Soto and colleagues (20). In 
the present study, the recurrence rate of ischemic 
stroke was 24%, higher than the 16.1% at two 
years documented by Lin and colleagues (21). Ad-
ditionally, this study recorded a case-fatality rate 
of 22% for recurrent ischemic stroke, similar to the 
findings of Albright and colleagues (22).
 
The factors associated with recurrent stroke were 
systemic arterial hypertension, with an OR of 2.3 
and a 95% CI of 1.4–3.8, and atrial fibrillation 
with an OR of 1.7 and a 95% CI of 1.1–2.6. These 
results are similar to those of Martínez, who 
found an OR of 2.0 with a 95% CI of 1.3–3.2 and 
an OR of 1.6 with a 95% CI of 1.06–2.68 (11). In 
the study by Park and Ovbiagele (23), the authors 
concluded that a higher NIHSS score after a recent 

stroke increases the risk of a recurrent stroke. 
This is in line with the current research, which de-
monstrated a very severe NIHSS score with an OR 
of 2.2 and a 95% CI of 1.2–4.1.. Furthermore, in 
the publication by Hobeanu and colleagues (24), 
it was documented that recurrent stroke increa-
ses the risk of disability, with an OR of 3.5 and a 
95% CI of 2.3–5.2, a finding similar to the present 
study, which showed a modified Rankin score of 
four with an OR of 2.7 and a 95% CI of 1.3–5.7.

During the research, the limitation of data quality 
was noted, which could introduce selection and 
information biases. However, efforts were made 
to minimize these biases by applying restriction 
criteria and supplementing the information with 
individual patient medical records.

CONCLUSIONS

In this study, ischemic stroke accounted for 
87.9% of acute ischemic cerebrovascular diseases. 
The most common etiology was cardioembolic in 
origin (atrial fibrillation), and the most frequent 
risk factor was systemic arterial hypertension, 
both of which are strongly associated with re-
current stroke. Additionally, it was documented 
that a higher NIHSS score increases the risk of 
recurrence, and thrombolytic therapy showed a 
reduction in this score, implying a decrease in 
disability and better rehabilitation outcomes. 
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It is crucial for healthcare professionals to be 
trained in early diagnosis, appropriate identifi-
cation of causes, timely treatment that includes 
stroke protocols, and adequate prevention of 
recurrences. These findings provide valuable insi-
ghts for future research.
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Seasonal surveillance of Aedes aegypti and Aedes albopictus, 
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ABSTRACT

Introduction: Aedes aegypti is the most important vector of dengue, chikungunya and Zika viruses, while Aedes al-
bopictus (Skuse) is considered a secondary vector of dengue and other zoonotic viruses. Objective: To study the po-
pulations of A. aegypti and A. albopictus in the rainy and dry seasons using ovitraps and to evaluate the parameters 
of immature development time in a laboratory setting. Materials and methods: The study was carried out at the 
Faculty of Chemical Sciences of the Autonomous University of Chiapas. The study area was divided into 4 zones: 
north, south, east and west, with 5 ovitraps were placed in each zone. With this design, sampling was carried out 
during the rainy season (August, September, October and November, 2022); and during the dry season (January, 
February, March and April, 2023). Results: Egg proportional amounts were compared between the two seasons, 
and significant differences were detected (T = 4.20; gl = 126; p = 0.001). Moreover, an analysis of variance esta-
blished that there were no significant differences between the four zones or sampling sites during the rainy season 
(F = 0.835; gl = 3; p = 0.48) and the dry season (F = 0.119; gl = 3; p = 0.94). Conclusion: This study indicated 
that A. albopictus was the main dominant species in the study area, reducing the risk of dengue transmission in the 
university community.
Keywords: entomological surveillance; diversity; mosquito; geographical distribution; dynamical seasonal; ovitraps.
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Vigilancia estacional de Aedes aegypti y Aedes albopictus, y tiempo de desarrollo 
de inmaduros en el campus universitario del Sur de Chiapas, Mexico

RESUMEN

Introducción: Aedes aegypti es el vector más importante de los virus del dengue, chikungunya y zika; 
mientras que Aedes albopictus (Skuse) es considerado un vector secundario del dengue y de otros 
virus zoonóticos. 

Objetivos: Estudiar las poblaciones de A. aegypti y A. albopictus en la estación de lluvias y secas 
mediante el uso de ovitrampas y evaluar los paramentos del tiempo de desarrollo de inmaduros en 
laboratorio. 

Materiales y método: El estudio se llevó a cabo en la Facultad de Ciencias Químicas de la Universidad 
Autónoma de Chiapas (México). El área de estudio se dividió en 4 zonas: norte, sur, este y oeste, y en 
cada una se colocaron 5 ovitrampas. Con este diseño se realizaron muestreos en la época de lluvias 
(agosto, septiembre, octubre y noviembre de 2022) y en la época seca (enero, febrero, marzo y abril 
de 2023). 

Resultados: Se compararon las proporciones de huevos entre las dos estaciones, y se detectaron dife-
rencias significativas (F = 4,20; gl = 126; p = 0,001). Por otra parte, un análisis de varianza estableció 
que no hubo diferencias significativas entre las cuatro zonas o sitios de muestreo en la estación de 
lluvias (F = 0,835; gl = 3; p = 0,48) y la estación de secas (F = 0,119; gl = 3; p = 0,94). 

Conclusión: Este estudio indicó que A. albopictus fue la principal especie dominante en el área de 
estudio. Ello reduce el riesgo de transmisión del dengue en la comunidad universitaria. 

Palabras clave: vigilancia entomológica; diversidad; mosquitos; distribución geográfica; dinámica 
estacional; ovitrampas.
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Vigilância sazonal de Aedes aegypti e Aedes albopictus e tempo de desenvolvimento 
dos imaturos no campus universitário do Sul de Chiapas, México

RESUMO

Introdução: Aedes aegypti é o vetor mais importante dos vírus da dengue, Chikungunya e zika; en-
quanto Aedes albopictus (Skuse) é considerado um vector secundário da dengue e de outros vírus 
zoonóticos. 

Objectives: Estudar as populações de A. aegypty e A. albopictus nas estações de chuva e seca por meio do 
uso de ovitrampas e avaliar os parâmetros do tempo de desenvolvimento dos imaturos em laboratório. 

Materiais e método: O estudo foi realizado na Faculdade de Ciências Químicas da Universidade 
Autônoma de Chiapas (México). A área de estudo foi dividida em 4 zonas: norte, sul, leste e oeste, 
e em cada uma foram colocadas 5 ovitrampas. Com este desenho, foram realizadas amostragens na 
época das chuvas (agosto, setembro, outubro e novembro de 2022) e na época seca (janeiro, fevereiro, 
março e abril de 2023). 

Resultados: Foram comparadas as proporções de ovos entre as duas estações, e foram detectadas 
diferenças significativas (F = 4,20; gl = 126; p = 0,001). Por outro lado, uma análise de variância 
estabeleceu que não houve diferenças significativas entre as quatro zonas ou locais de amostragem 
na estação faz chuvas (F = 0,835; gl = 3; p = 0,48) e na estação seca (F = 0,119; gl = 3; p = 0,94). 

Conclusão: Este estudo indicou que A. albopictus foi a principal espécie dominante na área de estudo. 
Isso reduz o risco de transmissão da dengue na comunidade universitária. 

Palavras-chave: vigilância entomológica; diversidade; mosquitos; distribuição geográfica; dinâmica 
sazonal; ovitrampas.
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INTRODUCTION

Mosquitoes of the species Aedes aegypti and Aedes 
albopictus are geographically distributed in North, 
Central and South America, which makes their 
presence a potential risk for public health, due to 
the transmission of Dengue, Zika, Chikungunya, 
and other viruses (1). Recent data has suggested 
that both species can coexist in urban and rural 
areas, due to the colonization of new habitats 
and possible new hosts, expanding the potential 
risk for public health (2,3). Based on the abo-
ve-mentioned background, it is important to have 
surveillance studies of the distribution, temporal 
dynamics (rains and droughts), and abundance of 
A. aegypti and A. albopictus populations at the local 
and regional levels and thus establish control stra-
tegies to mitigate the risk of transmission (4).

In the field of entomological surveillance, there 
are field techniques to study the population dy-
namics of the vectors. One of them is the use 
of ovitraps for A. aegypti and A. albopictus popu-
lation sampling very sensitive and cost-effective 
surveillance apparatus. As well as, are conside-
red as an excellent tool to detect the presence 
of the vector and to compare infestations among 
different areas and seasons (5,6). Based on this 
background, the interest of this research was to 
compare the seasonal abundance between A. 
aegypti and A. albopictus at the Faculty of Chemical 
Sciences, Campus IV.

MATERIAL AND METHODS

Study area

This study was carried out at the Faculty of Chemical 
Sciences, Campus IV, Autonomous University of 
Chiapas (14o89´29´´N, 92o27´30´´W) located 
within Tapachula City, surrounded by residential 
areas and shopping centers (Figure 1). The total 
distance of the perimeter was 550 m, and proxi-
mally 15,500 m2 of total surface. The study area 
was divided into four zones: north, south, east 
and west. In each zone, 5 ovitraps were placed 
(1-5, 5-10, 10-15 and 15-20). With this design3 
three samples were taken in the rainy season 
during August, September, October, and Novem-
ber, 2022; with the dry season including January, 
February, March, and April, 2023.

The vegetation surrounding the study area is re-
presented by oaks (Quercus robur), cedar (Cedrela 
odorata), primavera (Roseodendron donnel-smithi), 
strangler fig (Ficus nymphaeifolia); and fruit trees 
such as mango (Mangifera indica), nance (Byrso-
nima crassifolia), guanabana (Annona muricata), 
almond (Prunus dulcis), and ornamental trees, 
such as palms (Syagrus romanzoffiana) and Indian 
laurel (Ficus microcarpa). The average tempera-
ture and relative humidity during the rainy and 
dry season were 24.3 °C and 30 °C, and 89% and 
83.5%, respectively. During the rainy season, a 
total of 2314 mm of precipitation was reported (7). 
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Figure 1. Map owned by Google Maps

Note: Study area (yellow letters), and neighboring houses (blue box). 

Mosquito collections

For the sampling of Aedes spp. and mosquito 
eggs, ovitraps consisting of black plastic con-
tainers (10 cm diameter, 20 cm height, filled 
three-quarters full with 1 L of dechlorinated tap 
water) were used. A ring of Whatman filter paper 
(5 cm width × 35 cm length) was placed around 
the inside of each ovitrap at water level as ovi-
position substrate (2,8). After 48 h, the ovitraps 
were collected and transferred to the laboratory. 
Filter paper was removed from each ovitrap and 
the number of eggs collected was recorded visually 
using a stereoscope. 

In the laboratory, the temperature was controlled 
at 70-80% relative humidity with a temperature 
of 27 °C during the day. Each filter paper was de-
posited in plastic trays without water for 2 days; 
each tray was labeled with the field number. 
After 2 days, 100 ml of purified tap water at a 
temperature at 28 °C, were added to each tray 
to stimulate larval hatching. After hatching, the 
number of eggs, pupae and adults were recorded 
in established formats.

Karolina López-Gómez, Fernando Isabel Velázquez-López, Juan Guillermo Bond, Carlos F. Marina, Armando Ulloa-García
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Identification of the species

For the taxonomic identification of the mosquito 
species, a stereoscopic microscope using mor-
phological characteristics described by Savage 
and Smith (9) and Rueda (10) was used. 

Data processing 

The total number of eggs collected in the dry and 
rainy season in each sampling area was grouped 
and the abundance was expressed as the number 
of mosquitoes collected in each area. An analysis 
of variance test was used to test for differences 
between collection areas. Differences in hatch-
ing versus not hatching rates were examined by 
contingency table analyses. The data were sub-
jected to an analysis of normality and homogene-
ity of variations, using the Kolmogorov-Smirnov 
test. Upon determining that no normal distribu-
tion was observed, these were transformed to 
Log X + 1. Egg abundance t-tests were used to 
compare egg abundance between data obtained 
in the dry and rainy seasons.

RESULTS

Overall, in the rainy season, a total of 68 ovitraps 
were placed in the study area, of which 88% (60 
of 68) were positive, for the presence of eggs, 
while in the dry season, 60 ovitraps were placed, 
of which 58% (35 of 60) were positive, for the 

presence of eggs. The total number of eggs in the 
positive ovitraps, in the rainy season was 3361 
(mean X̅ = 49.4 ± 5.8 eggs per ovitrap), while in 
the dry season was 1191 eggs (X̅ = 19.8 ± 3.6 
eggs per trap). Significant differences were de-
tected in the total number of eggs between the 
two seasons (T = 4.20; df = 126; p = 0.001). Data 
obtained in each station were compared among 
the four zones using a univariate analysis of va-
riance test, which suggested that there were no 
significant differences among the four zones or 
sampling sites between the rainy (F = 0.835; df 
= 3; p = 0.480) and dry (F = 0.119; df = 3; p = 
0.94) seasons.

Based on the same idea, each ring of Whatman 
filter paper from the egg-positive ovitraps was 
immersed in water for larval hatching. Of the 
60 positive papers obtained in the rainy season, 
53% (32 of 60) showed hatching, and 28 did not 
hatch. Of the 35 positive papers obtained in the 
dry season, 77% (27 of 35) hatched and the re-
maining 8 did not. Chi-square analysis showed a 
significant difference between those that hatched 
and those that not hatched (χ² = 4.37; df = 1; p 
= 0.03) (Table 1).
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Table 1. Number of ovitraps with hatching and no 
hatching rain season and dry season

Rain 
season

Total 68 Ovitraps Hatching No hatching

Positive  
ovitrap 60 (88%) 32 (53%) 28 (47%)

Negative 
ovitrap 8 (12%)

Dry 
season

Total 60 Ovitraps Hatching No hatching

Positive  
ovitraps 35 (58%) 27 (77%) 8 (33%)

Negative 
ovitraps 25 (42%)

(χ² = 4.37; df = 1; p = 0.03)

In relation to the cohorts of immature stages 
under laboratory conditions, of the 3361 eggs 
collected in rainy season, a total of 1262 (38%) 
hatched as larvae, of these, a total of 941 pupae 
(75%), and 898 (95%) emerged as adults. Similar 
results were obtained with eggs collected in the 
dry season, of 1191 eggs a total of 739 (62%) 
hatched as larvae, and of these a total 464 (37%) 
became pupae, of which a total of 431 (93%) 
emerged as adults. These data are shown in a 
life table for further interpretation of survival by 
stage (Table 2, Figure 1).

Table 2. Life table of Aedes aegypti y Aedes albopictus 

nx Lx dx qx % mortality           
apparent

% mortality 
real

Eggs 3361 1.00 0.600  0.60 0 0

Larvae 1262 0.37 0.100 0.27 452 38

Pupae 941 0.27 0.010 0.00 275 37

Adults 898 0.26 33 7

nx: The number of individuals from the original cohort that 

are alive at the specified age, age class, or life stage (x). lx: 

The number of individuals surviving to any given life stage 

as a proportion of the original cohort size. lx represents the 

probability at birth of surviving to any given life stage. dx: The 

difference between the number of individuals alive for any 

age class (nx) and the next older age class (nx + 1 + 1) is the 

number of individuals that have died during that time inter-

vals. dx is a measure of age-specific mortality. qx: The number 

of individuals that died during any given time interval (dx) 

divided by the number alive at the beginning of that interval 

(nx) provides an age-specific mortality rate.

 

Figure 1. lx: Proportion of the original cohort of 
survival in each age group

Finally, A. albopictus was the most abundant specie 
caught in the rainy and dry seasons, with a total 
of 898 specimens (436 females and 462 males) 
and 295 (162 females and 132 males), respecti-
vely. In relation to A. aegypti, an unexpected abun-
dance was recorded, with only 136 specimens in 
the dry season (85 females and 51 males) (Table 3).
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Table 3. Abundance of species of mosquitos in rain 
and dry season, in the study area

Rain 
season

Total: 898 (67%) Mosquitoes species

436  A. A. albopictus, females

462 A. albopictus, males

Dry 
season

Total: 295 (22%) Mosquitoes species

162 A. albopictus females

133 A. albopictus males

 Total: 136 (11%) Mosquitoes species

85 A. aegypti females

51 A. aegypti males

 Total: 1329

DISCUSSION

In the present study was observed a dominance 
of positive ovitraps more than 50%, being 60 and 
35 in rainy and dry seasons, respectively. It is pos-
sible that this result is related to the finding that 
the distribution of both species were the same 
in the four sampling sites in rainy and dry condi-
tions, despite other possible breeding sites where 
they reproduce naturally and which may increa-
se abundance in the study area, and which were 
not the subject of this study (11,12). Our results 
contrast with those obtained by Trava et al. (6), 
who conducted a seasonal study using ovitraps, 
in which was observed a higher proportion of 
negative ovitraps in the dry season. In order to 
identify the presence of A. aegypti and A. albopictus 
in the study area, data on their presence was ob-

tained by laboratory rearing using eggs collected 
in the different study areas. We deduce that the 
presence of gravid adult mosquitoes could come 
from populations breeding within the study area 
or from mosquitoes spreading into the study area 
from neighboring houses. Interestingly, during 
the rainy season only A. albopictus was recorded, 
while during the dry season both species were 
found, although A. albopictus was dominant with 
respect to the presence of A. aegypti. The predo-
minance of A. albopictus in the area studied may 
be due to a higher density of vegetation compa-
red with the surrounding inhabited areas (9). It is 
also likely to benefit from a combination of the 
preference of this species to oviposit in natural 
sites over artificial containers and their ability to 
feed on a range of different peridomestic animal 
species over humans (12,13). It has been shown 
that the environmental conditions of the dry 
season can favor the increase of the populations 
of A. aegypti and influence the decrease of those 
of A. albopictus (2). High temperatures and low 
humidity conditions are generally less favorable 
for A. albopictus because eggs are less tolerant to 
desiccation and decrease their populations. In 
contrast, these conditions are more favorable for 
A. aegypti because its eggs are resistant to desicca-
tion (14). Therefore, we think that the presence of 
A. aegypti in the study area during the dry season 
may be due to a repopulation of this species from 
the surrounding inhabited areas, taking advanta-
ge of the decrease in the A. albopictus population.
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In relation to the duration of the cycle from egg 
to adult, which can be influenced by temperatu-
re, light, food quality, intra and interspecific com-
petition, the complete cycle was on average 14 
and 15 days in samples collected in dry and rainy 
season respectively. Lwande et al. (15) reported 
that under favorable conditions, especially at 
high temperatures and flooding, eggs of both A. 
aegypti and A. albopictus hatch within a few days 
into larvae. Thereafter, the larvae undergo four 
molts, which can last from 9 to 13 days. Male 
mosquitoes develop faster than the females and 
molt earlier into pupae. After a period of 2 days, 
pupae develop further into adult mosquitoes. This 
survival behavior depends on the rearing condi-
tions. Finally, a decreasing ratio of eggs to larvae, 
larvae to pupa and another minimal ratio to adult 
was observed. This relation between different 
stages was also observed in this study, according 
to the life table reported. Thirion (16), mentions 
that the time that each individual remains in this 
stage depends mainly on the availability of food, 
temperature, and larval density in the hatchery. 
Therefore, if this phenomenon occurs at the labo-
ratory rearing level where appropriate conditions 
are available, at the natural level it would be ex-
pected that these events would occur in a more 
critical way, due to other factors such as preda-
tion, organic matter, among other etc.

CONCLUSION

In this study, we found a low presence of A. 
aegypti, so we concluded that A. albopictus was 
the main dominant species in the study area, re-
ducing the risk of dengue transmission in the uni-
versity community.
 

LIMITATIONS OF THE STUDY

The main limitation of this study was that there 
were no resources to continue sampling for at 
least one more year in order to have evidence on 
the behavior of both populations.
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Upper Gastrointestinal Bleeding in Patients with            
Alcohol-Related Liver Cirrhosis in Boyacá (Colombia) 

Alexander Germán Ponce Esparza1       , Fabián Andrés Sánchez Castillo1       , Mariana Rada Rada2, 
Juliana Noguera Fonseca3       , Laura Daniela Pinzón Rodríguez4       , Tania Julieth Ávila Espitia5

ABSTRACT

Introduction: Alcohol-related liver cirrhosis (ARLC) is a chronic, diffuse, and irreversible liver disease characterized 
by fibrosis and the formation of regenerative nodules, with potentially fatal complications such as upper gastroin-
testinal bleeding (UGIB). Objective: To determine the prevalence of upper gastrointestinal bleeding in patients 
with ARLC treated in a second-level hospital in Boyacá (Colombia) during 2021. Materials: A descriptive, retros-
pective cross-sectional study of all patients diagnosed with uncomplicated ARLC (without UGIB) and complicated 
ARLC (with UGIB). The variables analyzed included sociodemographic characteristics, pathological, pharmacologi-
cal, and toxicological history, clinical manifestations, and paraclinical tests. Results: The majority of patients were 
male (81.1%), with an average age of 57 years. The prevalence of UGIB was 39.62%. The predominant residence 
was rural (66.04%), and the most frequent comorbidities were hypertension (41.51%), heart failure (13.21%), 
COPD (11.32%), and type 2 diabetes (7.55%). The most significant paraclinical findings were anemia (49.06%), 
hyponatremia (45.28%), prolonged INR (58.49%), prolonged PT (62.26%), hyperbilirubinemia (62.26%), elevated 
AST (77.36%), and hypoalbuminemia (64.15%). In patients with UGIB, these findings were also prevalent, along 
with leukocytosis (58.33%). Conclusion: The prevalence of UGIB was 39.62%, with most patients being males 
aged 45 to 64, from rural areas, with a history of hypertension, heart failure, COPD, and type 2 diabetes. None 
were managed with propranolol, and clinical manifestations included hematemesis, melena, and hyporexia. The 
patients had a high MELD score (x̄=14.1), low levels of hemoglobin, sodium, and albumin, elevated total bilirubin, 
AST, and leukocyte levels, with prolonged INR and PT. 
Keywords: liver cirrhosis; upper gastrointestinal bleeding; liver; associated factors; epidemiology.
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Alexander Germán Ponce Esparza, Fabián Andrés Sánchez Castillo, Mariana Rada Rada, 
Juliana Noguera Fonseca, Laura Daniela Pinzón Rodríguez, Tania Julieth Ávila Espitia

Hemorragia de vías digestivas altas analizadas en pacientes con cirrosis hepática
 alcohólica en Boyacá (Colombia)

RESUMEN

Introducción: La cirrosis hepática alcohólica (CHA) presenta una alteración crónica, difusa e irreversible 
del hígado, caracterizada por fibrosis y formación de nódulos de regeneración, cuyas complicaciones 
pueden ser mortales, como la hemorragia de vías digestivas altas (HVDA). 

Objetivo: Determinar la prevalencia de hemorragia de vías digestivas altas en pacientes con CHA 
atendidos en un hospital de segundo nivel del departamento de Boyacá (Colombia), durante 2021. 

Materiales: Estudio descriptivo, retrospectivo de corte transversal del total de pacientes con diag-
nóstico de CHA no complicada (sin HVDA) y complicada (con HVDA). Las variables analizadas fueron 
sociodemográficas, antecedentes patológicos, farmacológicos, toxicológicos, manifestaciones clínicas 
y exámenes paraclínicos. 

Resultados: La mayoría de pacientes pertenecía al sexo masculino (81,1 %), con una edad promedio 
de 57 años. La prevalencia de HVDA fue del 39.62 %, la residencia que predomino fue rural 66.04 % 
y las comorbilidades más frecuentes fueron hipertensión arterial (41,51 %), falla cardiaca (13,21 %), 
EPOC (11,32 %) y DM2 (7,55 %). Los hallazgos paraclínicos más relevantes fueron anemia (49,06 %), 
hiponatremia (45,28 %), INR prolongado (58,49 %), PT prolongado (62,26 %), hiperbilirrubinemia 
(62,26 %), elevación de AST (77,36 %), hipoalbuminemia (64.15 %), y en el contexto de HVDA también 
predominaron estas variables incluida la leucocitosis (58,33 %). 

Conclusión: La prevalencia de HVDA fue del 39,62 %, la mayoría hombres de 45 a 64 años, de área rural, 
con antecedente de HTA, falla cardiaca, EPOC y DM2, sin manejo con propranolol, con manifestaciones 
de hematemesis, melenas e hiporexia, puntaje MELD alto (x̄=14.1), niveles bajos de hemoglobina, sodio 
y albúmina, niveles elevados de bilirrubina total, AST y leucocitos, con INR y PT prolongados. 

Palabras clave: cirrosis hepática; hemorragia de vías digestivas altas; hígado; factores asociados; 
epidemiología.
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Hemorragia de vias digestivas altas analisadas em pacientes com cirrose hepática 
alcoólica em Boyacá (Colômbia)

RESUMO

Introdução: A cirrose hepática alcoólica (CHA) apresenta uma alteração crônica, difusa e irreversível do 
fígado, caracterizada por fibrose e formação de nódulos de regeneração, cujas complicações podem 
ser mortais, como a hemorragia de vias digestivas altas (HVDA). 

Objetivo: Determinar a prevalência de hemorragia de vias digestivas altas em pacientes com CHA 
atendidos em um hospital de segundo nível do departamento de Boyacá (Colômbia) durante 2021. 

Materiais: Estudo descritivo, retrospectivo de corte transversal do total de pacientes com diagnostico 
de CHA não complicada (sem HVDA) e complicada com (com HVDA). As variáveis analisadas foram 
sociodemográficas, antecedentes patológicos, farmacológicos, toxicológicos, manifestações clinicas 
e exames paraclínicos. 

Resultados: A maioria dos pacientes pertencia ao sexo masculino (81,1%), com uma idade média de 
57 anos. A prevalência da HVDA foi de 39,62%, a residência predominante foi rural (66,04%) e as 
comorbidades mais frequentes foram hipertensão arterial (41,51%), insuficiência cardíaca (13,21%), 
DPOC (11,32%) e DM2 (7,55%). Os achados paraclínicos mais relevantes foram anemia (49,06%), hipo-
natremia (45,28%), INR prolongado (58,49%), PT prolongado (62,26%), hiperbilirrubinemia (62,26%), 
elevação de AST (77,36%), hipoalbuminemia (64,15%) e, no contexto de HVDA, essas variáveis também 
predominavam, incluindo leucocitose (58,33%). 

Conclusão: A prevalência de HVDA foi de 39,62%, a maioria homens de 45 a 64 anos, de área rural, 
com antecedentes de hipertensão arterial, insuficiência cardíaca, DPOC e DM2, sem manejo com pro-
pranolol, com manifestações de hematêmese, melena e hiporexia, escore MELD alto (X=14,1), níveis 
baixos de hemoglobina, sódio e albumina, níveis elevados de bilirrubina total, AST e leucócitos, com 
INR e PT prolongados. 

Palavras-chave: cirrose hepática; hemorragia de vias digestivas altas; fígado; fatores associados; 
epidemiologia. 
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INTRODUCTION 

Globally, alcohol consumption is a well-known risk 
factor for premature death, morbidity, and disa-
bility, accounting for 5.9% of deaths and the loss 
of 139 million disability-adjusted life years (1–3). 
Alcohol-related liver cirrhosis (ARLC) is defined as 
a disorder related to excessive alcohol consump-
tion that typically leads to chronic, diffuse, and 
irreversible damage to the liver. It is characteri-
zed by fibrosis and the formation of regenerative 
nodules that alter the vascular architecture and 
liver function (2,4–15).

Among the complications of ARLC are upper 
gastrointestinal bleeding (UGIB) and hepatic en-
cephalopathy, which tend to occur in the late 
stages of the disease. UGIB is the most common 
complication, primarily caused by the presence 
and rupture of esophageal and gastric varices. 
The main clinical manifestations include he-
matemesis or melena, which can lead to acute 
peripheral circulatory failure in a short period 
(2,9,16–20). Alcohol-related liver disease is con-
sidered a major public health concern due to its 
high global prevalence and the significant costs 
associated with delayed or untimely detection in 
the population. It is believed to have the worst 
prognosis compared to liver cirrhosis of other 
etiologies (1,8,12,16,21–23).

The annual number of ARLC cases and its resul-
ting complications negatively impacts the health 
of the Colombian population, a trend that conti-
nues to rise. This is largely due to limited access 
to healthcare, as well as socio-environmental, 
cultural, economic, educational, genetic, and be-
havioral factors. The national rate of alcohol-rela-
ted liver disease is 10.7 per 100,000 inhabitants, 
with the highest rates in both sexes reported in 
the departments of Santander (27.1), Risaralda 
(19.9), and Boyacá (15.0) (1,5,14).

The objective of this study was to determine the 
prevalence of UGIB in patients with ARLC treated 
at a second-level hospital in Boyacá (Colombia) 
during 2021. The study population is located in 
the Suárez river basin, which includes municipa-
lities from the lower Ricaurte area, such as Mo-
niquirá, Chitaraque, San José de Pare, Santana, 
and Togüí; the upper Ricaurte area, and others 
like San Benito, Puente Nacional, and Vélez (6). 
Conducting this study in a second-level health-
care facility is of significant importance due to 
the high patient flow from various municipalities, 
allowing for the collection of data and unders-
tanding the dynamics of this pathology. This, in 
turn, can contribute to the implementation of 
health promotion strategies, disease prevention, 
and the management of its complications (7).

Alexander Germán Ponce Esparza, Fabián Andrés Sánchez Castillo, Mariana Rada Rada, 
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METHODOLOGY

Study Design and Population

This was a descriptive, retrospective, cross-sec-
tional study. The data collection center was a 
second-level hospital in Boyacá. Medical records 
from patients aged 18 years and older with un-
complicated ARLC (without UGIB) and complica-
ted ARLC (with UGIB), who were treated between 
January 1 and December 31, 2021, in the emer-
gency and inpatient services, were analyzed, to 
find patients meeting the criteria for investigation.

Data Collection

Eighty-five medical records were reviewed, and 
the following inclusion criteria were applied: 
subjects between 18 and 95 years of age, adults 
with diagnosed ARLC identified according to the 
10th edition of the International Classification 
of Diseases (ICD-10) as follows: cirrhosis, cirrho-
tic (K74.6), and alcohol-related cirrhosis (K70.3). 
Patients with ARLC and UGIB were defined as 
those having the following diagnoses: esopha-
geal varices with hemorrhage (I850), esophageal 
varices without hemorrhage (I859), and gastroin-
testinal hemorrhage (K92.2). Exclusion criteria 
included patients with incorrect ICD-10 coding 
that did not match the described pathologies, 
or incomplete medical records. Thirty-two cases 
were excluded due to incorrect ICD-10 coding or 

incomplete records, leaving 53 patients that met 
the study’s characteristics for evaluation. 

Sociodemographic variables were collected, such 
as age, sex, origin, healthcare affiliation status, 
as well as pathological, pharmacological, and 
toxicological history. Clinical data collected in-
cluded abdominal pain, hyporexia, nausea, he-
matemesis, and melena; paraclinical data collec-
ted included complete blood count, coagulation 
tests, electrolytes, liver function, renal function, 
and diagnostic imaging such as ultrasound and 
computed tomography. Length of hospital stay 
was also recorded, and the Child-Pugh classi-
fication and Model for End-Stage Liver Disease 
(MELD) score, both predictor models for cirrhosis 
patients, were calculated.

Statistical Analysis

The database was recorded in MS Excel® version 
2013 and analyzed using SPSS version 26. Central 
tendency measures were used for quantitative 
variables, and frequency measures were used for 
qualitative variables. A univariate analysis was 
conducted on the selected population using des-
criptive statistics to determine absolute and re-
lative frequencies of categorical variables. In this 
research design, selection biases were controlled 
by including all patients diagnosed with cirrho-
sis during the study period, based on ICD-10 
diagnoses, with clear inclusion and exclusion 
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criteria established for differentiation. However, 
underdiagnosis and fewer hospital admissions 
may have occurred due to the COVID-19 pande-
mic. Other biases, such as information bias, were 
managed by using the content and data from 
medical records in the second-level hospital. Ne-
vertheless, the data were recorded in the context 
of daily clinical practice rather than in a research 
setting, which could introduce a margin of error.

Ethical Considerations 

The design of this cross-sectional descriptive study 
adheres to international and national ethical re-
search standards, notably the Nuremberg Code, 
the Declaration of Helsinki, and Resolution 8430 
of 1993 from the Colombian Ministry of Health, 
which governs health research. In accordance with 
these regulations, the present study is classified 
as low-risk (24). The study was approved by the 
institution’s Scientific Research Ethics Committee. 

RESULTS

A total of 53 medical records of patients diagnosed 
with cirrhosis, both with and without UGIB, were 
evaluated during the established timeframe from 
a second-level hospital. The sociodemographic 
characteristics and personal history of the studied 
population were analyzed (Table 1). 

Table 1. Sociodemographic Characteristics and 
Medical History of Patients with Alcohol-Related 

Liver Cirrhosis in 2021

Characteristics Total (n = 53) With UGIB 
(n = 21)

Without 
UGIB          

(n = 32)

Sex (n [%])

Men 43 (81.1) 18 (41.86) 25 (58.14)

Women 10 (18.87) 7 (70.00) 3 (30.00)

Age in completed 
years (x̄) 57 62 54 

Municipality (n [%])

Moniquirá 16 (30.19) 4 (25.00) 12 (75.00)

Togüí 7 (13.21) 2 (28.57) 5 (71.43)

Santana 10 (18.87) 6 (60.00) 4 (40.00)

Chitaraque 11 (20.75) 5 (45.45) 6 (54.55)

San José de Pare 2 (3.77) 0 (0.00) 2 (100.00)

Barbosa 4 (7.55) 1 (25.00) 3 (75.00)

Others 3 (5.66) 3 (100.00) 0 (0.00)

Area of Occurrence (n [%])

Rural 35 (66.04) 16 (45.71) 19 
(54.29)

Urban 18 (33.96) 5 (27.78) 13 
(72.22)

Type of Healthcare Coverage (n [%])

Subsidized 47 (88.68) 17 (36.17) 30 (63.83)

Contribution- based 6 (11.32) 4 (66.67) 2 (33.33)

Special regime 0 (0.00) 0 (0.00) 0 (0.00)

Linked 0 (0.00) 0 (0.00) 0 (0.00)

Private 0 (0.00) 0 (0.00) 0 (0.00)

Education Level (n [%])

None 5 (9.43) 5 (100.00) 0 (0.00)

Primary 32 (60.38) 12 (37.50) 20 (62.50)

Secondary 16 (30.19) 4 (25.00) 12 (75.00)

University 0 (0.00) 0 (0.00) 0 (0.00)

Alexander Germán Ponce Esparza, Fabián Andrés Sánchez Castillo, Mariana Rada Rada, 
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Characteristics Total (n = 53) With UGIB 
(n = 21)

Without 
UGIB          

(n = 32)

Associated Chronic Disease (n [%])

Yes 38 (71.70) 13 (34.21) 25 (65.79)

No 15 (28.30) 8 (53.33) 7 (46.67)

Comorbidities (n [%])

Arterial hypertension 22 (41.51) 6 (27.27) 16 (72.73)

Type 2                                          
diabetes mellitus 4 (7.55) 1 (25.00) 3 (75.00)

Obesity 1 (1.89) 1 (100) 0 (0.00)

Heart failure 7 (13.21) 2 (28.57) 5 (71.43) 

COPD 6 (11.32) 2 (33.33) 4 (66.67)

Kidney disease 2 (3.77) 1 (50.00) 1 (50.00)

Neoplasia 1 (1.89) 0 (0.00) 1 (100.00)

Alcohol-related       
cirrhosis only 16 (30.19) 9 (56.25) 7 (56.25)

Characteristics Total (n = 53) With UGIB 
(n = 21)

Without 
UGIB          

(n = 32)

Toxicological History (n [%])

Alcohol only 46 (86.79) 18 (39.13) 28 (60.87)

Smoking 2 (3.77) 1 (50.00) 1 (50.00)

Wood smoke 5 (9.43) 2 (40.00) 3 (60.00)

PAS 0 (0.00) 0 (0.00) 0 (0.00)

Use of 5 or More Medications (n [%])

Yes 4 (7.55) 2 (50.00) 2 (50.00) 

No  49 (92.45)  19 (38.78) 30 (61.22)

Use of Propranolol (n [%])

Yes 14 (26.42) 4 (28.57) 10 (71.43)

No 39 (73.58) 17 (43.59) 22 (56.41)

x̄: mean; n: number; %: percentage; COPD: chronic obstructive 

pulmonary disease 

The variable of sex was associated with different age groups to identify the most prevalent ages for 
patients with uncomplicated ARLC and those complicated by UGIB (Table 2).

Table 2. Age Groups by Sex for Patients with Alcohol-Related Liver Cirrhosis in 2021

Age in Completed Years Total Men Men with UGIB Men without UGIB Total Women Women with UGIB Women without 
UGIB

18–24 (n [%]) 1 (2.33) 1 (100.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)

25–44 (n [%]) 6 (13.95) 1 (16.67) 5 (83.33) 0 (0.00) 0 (0.00) 0 (0.00)

45–64 (n [%]) 27 (62.79) 9 (33.33) 18 (66.67) 7 (70.00) 1 (14.29) 6 (85.71)

65–74 (n [%]) 5 (11.63) 3 (60.00) 2 (40.00) 2 (20.00) 1 (50.00) 1 (50.00)

≥75 (n [%]) 4 (9.30) 4 (100.00) 0 (0.00) 1 (10.00) 1 (100.00) 0 (0.00)

Total (n [%]) 43 (81.13) 18 (41.86 ) 25 (58.14 ) 10 (18.87) 3 (30.00)  7 (70.00)

n: number; %: percentage 

Paraclinical reports, imaging studies performed, and the management provided to the patients are 
shown in Table 3.



52 Volumen 11 • Número 1 • Enero - Junio 2024 • ISSN 2389-7325 • e-ISSN: 2539-2018

Table 3. Clinical, Paraclinical, Imaging, and         
Management Characteristics of Patients with         

Alcohol-Related Liver Cirrhosis in 2021

 Total (n = 53) With UGIB 
(n = 21) 

Without 
UGIB (n = 32) 

Clinical Manifestations (n [%])

Abdominal pain 14 (26.42) 5 (35.71) 9 (64.29)

Hyporexia 22 (41.51) 8 (36.36) 14 (63.64)

Nausea 9 (16.98) 3 (33.33) 6 (66.67)

Hematemesis 17 (32.08) 15 (88.24) 2 (11.76)

Melena 11 (20.75) 9 (81.82) 2 (18.18)

Asthenia 17 (32.08) 6 (35.29) 11 (64.71)

Syncope 3 (5.66) 3 (100.00) 0 (0.00)

Pale mucocutane-
ous membranes 5 (9.43) 4 (80.00) 1 (20.00)

Ascites 7 (13.21) 2 (28.57) 5 (71.43)

Seizure 4 (7.55) 2 (50.00) 2 (50.00)

Altered con-
sciousness 10 (18.87)  3 (30.00) 7 (70.00)

Jaundice 7 (13.21) 0 (0.00) 7 (100.00)

Others 7 (13.21) 1 (14.29) 6 (85.71)

Leukocytes (n [%])

< 10,000 × 10³/µl 41 (77.36) 14 (34.15) 27 (41.67)

≥ 10,000 × 10³/µl 12 (22.64) 7 (58.33) 5 (41.67)

Hemoglobin (n [%])

< 12 g/dL 26 (49.06) 17 (65.38) 9 (34.62)

12–17 mg/dL 24 (45.28) 4 (16.67) 20 (83.33)

> 17 mg/dL 3 (5.66) 0 (0.00) 3 (100.00)

Platelets (n [%])

< 150,000 ×10³/µl 24 (45.28) 8 (33.33) 16 (66.67)

150-450,000 × 
10³/µl 23 (43.40) 9 (39.13) 14 (60.87)

> 450,000 ×10³/µl 6 (43.40) 4 (66.67) 2 (33.33)

 Total (n = 53) With UGIB 
(n = 21) 

Without 
UGIB (n = 32) 

Sodium (n [%])

< 135 mEq/L 24 (45.28) 11 (45.83) 13 (54.17)

135–145 mEq/L 25 (47.17) 7 (28.00) 18 (72.00)

> 145 mEq/L 4 (7.55) 3 (75.00) 1 (25.00)

Potassium (n [%])

< 3.5 mEq/L 14 (26.42) 8 (57.14) 6 (42.86)

3.5–5 mEq/L 30 (56.60) 7 (23.33) 23 (76.67)

> 5 mEq/L 9 (16.98) 6 (66.67) 3 (33.33)

Creatinine (n [%])

< 1.2 mg/dL 38 (71.70) 15 (39.47) 23 (60.53)

≥ 1.2 mg/dL 15 (71.70) 6 (40.00) 9 (60.00)

INR (n [%])

< 1.3 22 (41.51) 8 (36.36) 14 (63.64)

≥ 1.3 31 (58.49) 13 (41.94) 18 (58.06)

Prothrombin Time (n [%])

< 16 seconds 20 (37.74 7 (35.00) 13 (65.00)

≥ 16 seconds 33 (62.26) 14 (42.42) 19 (57.58)

Total Bilirubin (n [%])

< 1.2 mg/dL 20 (37.74) 10 (50.00) 10 (50.00) 

≥ 1.2 mg/dL 33 (62.26) 11 (33.33) 22 (66.67)

AST/TGO (n [%])

< 30 U/L 12 (22.64) 9 (75.00) 3 (25.00)

≥ 30 U/L 41 (77.36) 12 (29.27) 29 (70.73)

Albumin (n [%])

< 3.5 g/dL 34 (64.15) 12 (35.29) 22 (64.71)

≥ 3.5 g/dL 19 (35.85) 9 (47.37) 10 (52.63)

Child-Pugh Classification

A (n [%]) 19 (35.85) 10 (47.62) 9 (28.13)

B (n [%]) 30 (56.60) 10 (47.62) 20 (62.50)

C (n [%]) 4 (7.55) 1 (4.76) 3 (9.38)
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 Total (n = 53) With UGIB 
(n = 21) 

Without 
UGIB (n = 32) 

Imaging Studies (n [%])

Ultrasound 36 (67.92) 6 (16.67) 30 (83.33)

Endoscopy 19 (35.85) 16 (84.21) 3 (15.79)

Computed to-
mography 3 (5.66)  2 (66.67) 1 (33.33)

Treatment (n [%])

Endoscopic 13 (24.53) 12 (92.31) 1 (7.69)

Non-endoscopic 40 (75.47) 9 (22.50) 31 (77.50)

INR, international normalized ratio; AST, aspartate amino-

transferase/TGO, glutamic oxaloacetic transaminase 

 
Subsequently, comparative variables were esta-
blished between subjects with uncomplicated 
ARLC and those complicated by UGIB, calculating 
the average or medians (Table 4). 

Table 4. Comparative Variables in Patients with     
Alcohol-Related Liver Cirrhosis in 2021

With UGIB Without UGIB

Length of stay (days), Me 3 2.5

MELD score, x̄ 14.1 13.9

MELD ≥ 18 points, n (%) 4 (19.05) 7 (21.88)

Leukocytes (×10³/µl), Me 8,000 6,350

INR, Me 1.4 1.33

PT (seconds), Me 19 17.1

Creatinine (mg/dL), Me 0.92 0.81

Albumin (g/dl), x̄ 3.1 3.4

MELD: Model for End-Stage Liver Disease; INR: international 

normalized ratio; PT: prothrombin time; AST: aspartate amino-

transferase; Me: median; x̄: mean; n: number; %: percentage 

DISCUSSION

Liver cirrhosis is one of the most common patho-
logies and has a high mortality rate, accounting 
for approximately one million deaths annually 
worldwide, with a higher incidence in men than 
women (2,18,25–30). UGIB secondary to esopha-
geal and gastric varices is one of the most fre-
quent complications and causes more than 40% 
of cirrhosis-related mortality. For this reason, it is 
crucial to analyze the characteristics of this con-
dition, which are of great clinical importance in 
implementing timely interventions (31–37).

In this study, subjects with ARLC had a prevalence 
of UGIB of 39.62% (n = 21) compared to 60.38% 
(n = 32) without this complication. Most cases 
were male (81.1%; n = 43), of which 41.86% 
(n = 18) had UGIB, while 18.87% (n = 10) were 
female, with 70% (n = 7) presenting UGIB.

The average age of the studied population was 
57 years, a result similar to that of Rangel-Oroz-
co and colleagues (38), where 71.8% were men 
and 22.8% were women, with an average age of 
52 years. In our study, both uncomplicated cirr-
hosis and UGIB occurred primarily in the 45–64 
age group for both men and women. However, 
this may vary depending on the region or country 
studied. This is consistent with several studies, 
such as that of Prieto-Ortiz and colleagues (22), 
which identified that cirrhosis peaks in incidence 
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between 40 and 50 years, predominantly in men, 
or the study by Candas Santos and colleagues 
(15), which reported that the predominant sex in 
patients with alcohol-related cirrhosis was male, 
particularly in the 45–54 age group.

Another frequently observed characteristic was 
the presence of comorbidities in 71.70% of cases 
(n = 38). The most prevalent of these were hyper-
tension (41.51%), heart failure (13.21%), chronic 
obstructive pulmonary disease (11.32%), and 
type 2 diabetes mellitus (7.55%), with UGIB pre-
valence rates of 27.27%, 28.57%, 33.33%, and 
25%, respectively. This aligns with studies by Lu 
and colleagues (11) and Zhang and colleagues 
(2), which demonstrated that one of the main 
factors associated with gastrointestinal bleeding 
in patients with liver cirrhosis was hypertension. 
Additionally, according to Candas Santos and 
colleagues (15), the most common pathological 
histories were hypertension, type 2 diabetes, and 
others such as bronchial asthma, ischemic heart 
disease, and heart failure. 

Of the population, 73.58% (n = 39) did not take 
propranolol, and of these, 43.59% (n = 17) de-
veloped UGIB, compared to 28.57% (n = 4) of 
those who were on propranolol and also develo-
ped UGIB. This is similar to the findings of Martí-
nez Lorenzo and colleagues (13), which showed 
that the use of propranolol in patients with ARLC 
helped prevent this complication, given the 

proven efficacy of the medication in reducing and 
preventing the risk of first bleeding in 40%–50% 
of cases. 

It was found that 58.33% of patients with leuko-
cytosis and 65.38% of those with anemia developed 
UGIB. Cirrhotic patients exhibited hyponatremia 
(45.28%), prolonged INR (58.49%), prolonged 
prothrombin time (62.26%), hyperbilirubinemia 
(62.26%), elevated aspartate aminotransferase 
(AST) (77.36%), and hypoalbuminemia (64.15%). 
These variables were also prevalent in the context 
of cirrhosis complicated by UGIB. This is consis-
tent with the study by Mandal and colleagues 
(39), which showed that cirrhotic patients with 
a worse prognosis were those with anemia, 
hyperbilirubinemia, elevated AST, and hypoalbu-
minemia, as well as the findings of Fayad and 
colleagues (40), which highlighted patients with 
hyponatremia and prolonged INR. Furthermore, 
Shin and colleagues (41) found that cirrhotic pa-
tients with upper gastrointestinal bleeding had 
anemia, leukocytosis, hypoalbuminemia, hyper-
bilirubinemia, elevated AST, prolonged INR, and 
hyponatremia, all of which worsened the prog-
nosis. These findings are consistent with those of 
our study. 

Regarding the Child-Pugh classification, it was 
observed that most patients were classified as 
Child-Pugh B, and of these, 47.62% developed 
UGIB. This is similar to a study conducted by 
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Buganza-Torio and Montano-Loza (42), where 
the majority of patients were Child-Pugh B, in 
contrast to the study by Mandal and colleagues 
(39), where most patients were classified as 
Child-Pugh C.

The MELD score is a system used to measure the 
severity of chronic liver disease and the likelihood 
of survival while awaiting a liver transplant. In this 
study, the average score was higher in cirrhotic 
patients with UGIB compared to those without 
the complication (14.1 vs. 13.9 points). A similar 
study by Zubieta-Rodríguez and colleagues (43) 
also found higher MELD scores in patients with 
complicated ARLC. The average serum albumin 
level was lower in patients with UGIB (3.1 vs. 3.4 
g/dL). The medians for variables such as length of 
hospital stay (3 vs. 2.5 days), leukocytes (8,000 vs. 
6,350 × 10³/µl), INR (1.4 vs. 1.33), prothrombin 
time (19 vs. 17.1 seconds), and creatinine (0.92 
vs. 0.81 mg/dL) were higher in patients with UGIB. 

It should be considered that low hemoglobin 
and albumin levels can be corrected through red 
blood cell transfusion or albumin replacement. 
Timely correction of these abnormalities prevents 
hemodynamic instability and improves the overall 
health outcomes of patients. Additionally, it has 
been reported that leukocytosis and neutrophilia 
are associated with higher infection rates, mul-
ti-organ failure, and lower survival rates in cirrhotic 
patients. Proinflammatory cytokines influence the 

progression to acute-on-chronic liver failure by 
promoting multi-organ failure through progres-
sive vasodilation. Therefore, an increase in white 
blood cell count without evidence of infection 
may be related to this clinical context, due to the 
higher presence of proinflammatory cytokines 
(41). However, further research is needed to iden-
tify the mechanism responsible for elevated white 
blood cells in the context of cirrhosis with UGIB. 
In this study, most cirrhotic patients with UGIB 
were diagnosed through esophagogastroduode-
noscopy and received endoscopic treatment for 
the complication, aimed at achieving effective 
control of acute bleeding and preventing early 
recurrence and death (17,34,35,44). 

Some limitations of the study arise from its re-
trospective design, and selection bias cannot be 
entirely ruled out. Although all medical records 
of patients diagnosed with cirrhosis during this 
period were selected and inclusion and exclusion 
criteria were applied, underdiagnosis and a lower 
number of admissions due to the COVID-19 pan-
demic cannot be excluded. Furthermore, the 
sample size was small, which does not represent 
the entire population of interest. Regarding infor-
mation bias, the content and data from hospital 
medical records were used; however, patient data 
were recorded during routine clinical practice, 
not in a research context, which may introduce a 
margin of error. Such limitations can be overco-
me with a prospective study.
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This research is highly relevant as the region has 
one of the highest rates of alcohol-related liver 
disease in the country, where studies, in addition 
to being scarce, lack sufficient epidemiological 
data that delve into one of the main etiologies of 
cirrhosis, which is alcohol-related cirrhosis. 

CONCLUSION 

The prevalence of UGIB in patients with ARLC 
was 39.62%, predominantly in males, especially 
between the ages of 45 and 64, from rural areas, 
with a history of hypertension, heart failure, 
chronic obstructive pulmonary disease, and type 
2 diabetes mellitus, and without propranolol 
treatment. The main clinical manifestations were 
hematemesis, melena, and hyporexia. They pre-
sented a high MELD score (x̄ = 14.1 points), low 
hemoglobin, sodium, and albumin levels, along 
with elevated total bilirubin, AST, and white blood 
cell counts, with prolonged INR and prothrombin 
time. These findings provide useful information 
for decision-making in hospitalized cirrhotic pa-
tients, both uncomplicated and those with UGIB. 
Moreover, it enables individual and collective in-
terventions aimed at prevention, early diagnosis, 
and avoiding the development of complications.
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ABSTRACT 

Introduction: Gender-based violence refers to actions or behaviors arising from inequitable power relations based 
on gender, where masculinity is overvalued, and femininity is undervalued. 
Objective: To describe the prevalence and characteristics of gender-based and domestic violence cases reported in 
the department of Boyacá during 2019 and 2020. 
Material and Methods: A retrospective descriptive study was conducted. A secondary analysis was performed 
based on cases of domestic and gender-based violence reported in the Sivigila application. A sample of 3,494 cases 
was selected for 2019, and 3,133 cases for 2020. 
Results: Females were most affected, accounting for 79.5% of cases in 2019 and 81% in 2020. Physical violence 
was reported in 68.1% of cases in 2019 and 66.8% in 2020. The most affected age group was adults, with 36.5% 
in 2019 and 37.4% in 2020. The perpetrators were predominantly male (80.3%). Neglect and abandonment pre-
dominantly affected females, accounting for 51.1% of these cases 
Conclusions: Victims of gender-based and domestic violence are primarily women, the perpetrators are mostly 
men, and most of them live with the victim.
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Caracterización de la violencia de género e intrafamiliar en Boyacá (Colombia), 2019 y 
2020

RESUMEN 

Introducción: Las acciones o comportamientos que surgen de las relaciones de poder inequitativas, 
que se basan en el género, que sobrevaloran lo masculino y subvaloran lo femenino se conoce como 
violencia de género. 

Objetivo: Describir la prevalencia y características de los casos de violencia género e intrafamiliar, 
reportados en el departamento de Boyacá durante el 2019 y el 2020. 

Material y métodos: Estudio descriptivo retrospectivo. Se realizó un análisis secundario a partir de los 
casos de violencia intrafamiliar y de género notificados en el aplicativo Sivigila. Para 2019 se seleccionó 
una muestra de 3494 caso, y para 2020, una de 3133 casos. 

Resultados: El sexo femenino presentó la mayor afectación, con un 79,5 % (2019) y un 81 % (2020). 
Para los años en mención, la violencia física reportó un 68,1 % (2019) y un 66,8 % (2020). El porcentaje 
más evidente se presentó en la adultez, con un 36,5 % (2019) y un 37,4 % (2020). Los agresores 
corresponden al sexo masculino (80,3 %). La naturaleza de la violencia por negligencia y abandono 
representa al sexo femenino en un 51,1 %. 

Conclusiones: Las víctimas de violencia de género e intrafamiliar son mujeres, los agresores son 
hombres y la mayoría conviven con la víctima.

Palabras clave: violencia; violencia doméstica; violencia de género.
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Cheyla Fanory Reyes Cárdenas, Yeison Fernando Arias Neira, José Luis Argüello Pérez, 
Marcela América Roa Cubaque, Javier Martínez Torres

Caracterização da violência de gênero e intrafamiliar em Boyacá (Colômbia), 2019 e 
2020.

RESUMO

Introdução: As ações ou comportamentos que surgem das relações de poder desiguais, baseadas no 
gênero, que supervalorizam o masculino e subvalorizam o feminino são conhecidas como violência 
de gênero. 

Objetivo: Descrever a prevalência e as características dos casos de violência de gênero e intrafamiliar, 
reportados no departamento de Boyacá durante 2019 e 2020. 

Material e métodos: Estudo descritivo retrospectivo. Foi realizada uma análise secundaria a partir 
dos casos de violência intrafamiliar e de gênero notificados no aplicativo Sivigila. Para 2019, foi sele-
cionada uma amostra de 3.494 casos, e para 2020, uma de 3.133 casos. 

Resultados: O sexo feminino apresentou a maio afetação, com 79,5% (2019) e 81% (2020). Para os 
anos mencionados, a violência física registrou 68,1% (2019) e 66,8% (2020). O percentual mais evi-
dente ocorreu na idade adulta, com 36,5% (2019) e 37,4% (2020). Os agressores pertencem ao sexo 
masculino (80,3%). A natureza da violência por negligencia e abandono representa o sexo feminino 
em 51,1%. 

Conclusões: As vitimas de violência de gênero e intrafamiliar são mulheres, os agressores são homens 
e a maioria convive com a vítima.

Palavras-chave: violência; violência doméstica; violência de gênero.       
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INTRODUCTION 

Gender-based violence refers to any action or 
behavior that arises from asymmetrical power 
relations, which overvalue what is associated 
with masculinity and undervalue what is related 
to femininity (1). It is a public health issue due 
to the severe physical, mental, and emotional 
harm suffered by the victims; the severity and 
magnitude with which it occurs; and because it 
is preventable. Addressing gender-based violence 
comprehensively is essential, as it allows for its 
prevention, provides care to victims, and ensures 
access to justice, thereby advancing the transfor-
mation of inequitable relationships and making 
the guarantee and restoration of victims’ rights 
a reality (2).

Comprehensive and timely care is necessary, from 
the perspective of gender rights and differentia-
ted approaches. This approach enables quality 
interventions focused on respect and dignity for 
the victims. Due to the global health crisis that 
began in December 2019, it became evident that 
confinement circumstances exacerbated the risk 
factors for gender-based violence, both at indi-
vidual and social levels. Additionally, it became 
clear that reporting such violence was difficult, 
leading to the consideration that cases were un-
derreported (3).

Gender-based violence is a prioritized health issue 
for two main reasons: first, because of the severe 
impact on the well-being, physical and emotio-
nal health of victims, their families, and society in 
general, as well as the loss of healthy years of life; 
second, because of its magnitude. It is estimated 
that 35% of women worldwide have experienced 
physical or sexual violence by an intimate partner, 
or sexual violence by someone other than their 
partner (these figures do not include sexual ha-
rassment) at some point in their lives (4). 

However, some studies in Colombia have repor-
ted that up to 70% of women have experienced 
physical or sexual violence by an intimate partner 
during their lives, leading to high rates of de-
pression and an increased likelihood of having 
an abortion or acquiring the human immuno-
deficiency virus (HIV) compared to those who 
have not experienced such violence (4). In 2019, 
Colombia’s National Public Health Surveillan-
ce System (Sivigila) reported 118,469 suspected 
cases of gender-based and domestic violence, re-
presenting an 8% increase (8,770 cases) compa-
red to 2018, when 109,699 cases were reported. 
By 2020, 107,365 suspected cases of gender-ba-
sed and domestic violence had been reported, 
showing a 9.4% decrease compared to 2019.

The proportion of incidence of reported suspec-
ted cases of gender-based violence in Colombia 
in 2020 was 209.6 cases per 100,000 inhabitants. 
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In Boyacá, during the same period, the incidence 
was 225.5 cases per 100,000 inhabitants (4). Ad-
ditionally, the incidence of gender-based and do-
mestic violence in Boyacá in 2020 was 182 cases 
per 100,000 inhabitants (5).

This situation raised alarm among all territo-
rial entities of Colombia due to the number of 
affected individuals, primarily girls, boys, ado-
lescents, young people, and women. Furthermo-
re, it highlights that gender-based violence is a 
social issue of public interest, rather than merely 
a psychological problem confined to the private 
sphere. Therefore, it demands a coordinated res-
ponse. This research aims to describe the pre-
valence and characteristics of domestic violence 
cases to provide an account of the cases reported 
in Boyacá during 2019 and 2020.

MATERIALS AND METHODS

Study Type

A descriptive, retrospective study was conducted. 
The cases were analyzed based on variables 
related to domestic and gender-based violence. 
The information was collected from the databa-
se obtained through the notification process of 
the public health event in the Sivigila application. 
This notification occurs by completing Form 875 
of the National Institute of Health, which consists 
of two segments. The first segment refers to the 

basic information of the person presenting the 
case, and the second contains specific details 
regarding the gender-based violence event. The 
form must be completed in its entirety by the 
health professional who identifies the case and 
then uploaded to the Sivigila application for 
proper reporting and monitoring of the public 
health event (6).

Procedures 

The data were collected through a formal request 
that allowed access to the anonymized and con-
solidated secondary database of cases reported 
under event code 875 to the territorial entity 
(Boyacá’s Office of Health). The data relevant to 
the study years were validated. Inclusion criteria 
considered cases of gender-based and domestic 
violence reported to Sivigila in Boyacá. Exclusion 
criteria included cases that occurred and were re-
ported in Boyacá but where the victims were not 
residents of the department, as well as cases that 
were not reported to the Sivigila system. 

For this analysis, the variables were classified 
according to the victim, their sociodemographic 
conditions, the context of the care received, and 
the nature of the violence experienced. Additio-
nally, the characteristics related to the aggres-
sor and the environment in which the violence 
occurred were described. After identifying the 
relevant information, the data were subjected to 

Cheyla Fanory Reyes Cárdenas, Yeison Fernando Arias Neira, José Luis Argüello Pérez, 
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descriptive analysis using absolute values (n) and 
their respective proportions (%). The data were 
organized into tables created in MS Excel and 
edited using MS Word software (Office 365).
 
Statistical Analysis 

A descriptive analysis was conducted using 
measures of central tendency (mean, median, 
and mode) with MS Excel from Office 365. The 
main results were reported in percentages, pro-
portions, percentiles, and georeferencing within 
Boyacá through choropleth maps, categorized by 
type of violence and discriminated by year and 
relative numbers. This analysis was based on the 
population projections of the National Adminis-
trative Department of Statistics (DANE) at the 
departmental and municipal levels for 2019 and 
2020.

Ethical Considerations 

This study did not require approval from any 
bioethics committee, as it was a risk-free inves-
tigation according to Article 11 of Resolution 
08430 of 1993, which outlines scientific, techni-
cal, and administrative standards for health re-
search. The study posed no risk to the population 
under study since it was a retrospective descrip-
tive study with no intervention in the biological, 
physiological, psychological, or social aspects of 
the participants (7). 

RESULTS

The sample analyzed included 3,494 cases for 
2019 and 3,133 cases for 2020, which were exa-
mined by the authors. The process of reporting 
suspected cases of gender-based and domestic 
violence by nature in Boyacá showed a uniform 
trend in 2019 and 2020. Physical violence accoun-
ted for the highest number of reported cases, fo-
llowed by sexual violence. Notably, there was an 
increase in reported cases of these types of vio-
lence in 2019. 

The distribution of gender-based and domestic 
violence in Boyacá was higher in rural municipa-
lities with populations of less than 20,000 inha-
bitants. Municipalities such as Santa Sofía, La-
branzagrande, Cuitiva, and Ventaquemada had a 
significantly higher number of cases compared to 
departmental figures. For both 2019 and 2020, 
the municipalities of Cuitiva, Labranzagrande, 
Sora, and Tuta reported an elevated number of cases 
compared to departmental averages (Figure 1). 
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Figure 1. Incidence of Gender-Based and Domestic Violence in Boyacá, 2019 and 2020

Source: Database of Event 875 (Sivigila, 2019 and 2020).

In Boyacá, the reporting of suspected cases of 
gender-based and domestic violence by nature 
was consistent between 2019 and 2020, with 
3,494 and 3,133 cases, respectively. Women 
were the most affected, with 79.5% of cases in 
2019 and 81% in 2020. Regarding the nature 
of the violence, physical violence accounted for 
a high percentage: 68.1% in 2019 and 66.8% in 
2020. In terms of life stage, a higher percentage 
of cases were observed in adults, with 36.5% in 
2019 and 37.4% in 2020. As for occupation, in 
2019, 22.7% of the cases were among students 
and 17.3% among housewives. In 2020, these 
percentages increased to 24.8% for students and 
36.4% for homemakers.

The percentage of victims with a heterosexual 
orientation was 96.4% in 2019 and 96.8% in 
2020. Similarly, the predominant gender identi-
ty was female, with 79.9% in 2019 and 81.3% 
in 2020. The area of residence where domestic 
violence acts were most common was the mu-
nicipal capital, accounting for 56.6% of cases in 
2019 and 56.3% in 2020. The population group 
most affected was pregnant women, with 4.2% 
in 2019 and 3.3% in 2020. As part of the com-
prehensive care process for victims, reporting to 
authorities occurred in 36.1% of cases for both 
years (Tables 1 and 2). 
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Table 1. Characterization of Gender-Based and Domestic Violence: Victim Background (Boyacá, 2019)

Variable Physical Violence Psychological 
Violence Neglect and Abandonment Sexual Violence All Types of        

Violence
Gender n (%) n (%) n (%) n (%) n (%)
Female 1,931 (81.1) 208 (82.2) 148 (51.1) 493 (86.4) 2,780 (79.5)
Male 450 (18.8) 45 (17.7) 142 (48.9) 77 (13.5) 714 (20.4)
Life Stage n (%) n (%) n (%) n (%) n (%)
Early childhood 68 (2.8) 4 (1.5) 136 (46.8) 60 (10.5) 268 (7.6)
Childhood 109 (4.5) 19 (7.5) 44 (15.1) 125 (21.9) 297 (8.5)
Adolescence 229 (9.6) 30 (11.8) 31 (10.6) 230 (40.3) 520 (14.8)
Youth 778 (32.6) 48 (18.9) 14 (4.8) 100 (17.5) 940 (26.9)
Adulthood 1,096 (46) 123 (48.6) 13 (4.4) 45 (7.8) 1,277 (36.5)
Elderly 101 (4.2) 29 (11.4) 52 (17.9) 10 (1.7) 192 (5.4)
Victim Occupation n (%) n (%) n (%) n (%) n (%)
Household (homemaker) 488 (20.4) 78 (30.8) 12 (4.1) 17 (2.9) 595 (17.3)
Student 357 (14.9) 41 (16.2) 65 (22.4) 333 (58.4) 796 (22.7)
Not applicable 559 (23.4) 42 (16.6) 132 (45.5) 123 (21.5) 856 (24.4)
Other occupations 977 (41) 92 (36.3) 81 (27.9) 97 (17) 1,247 (35.6)
Sexual Orientation n (%) n (%) n (%) n (%) n (%)
Heterosexual 2,307 (96.8) 244 (96.4) 273 (94.1) 545 (95.6) 3,369 (96.4)
Bisexual 35 (1.4) 4 (1.5) 5 (1.7) 8 (1.4) 52 (1.4)
Asexual 14 (0.5) 3 (1.1) 11 (3.7) 8 (1.4) 36 (1)
Homosexual 22 (0.9) 2 (0.7) 1 (0.3) 9 (1.5) 34 (0.9)
Other 3 (0.1) 0 (0) 0 (0) 0 (0) 3 (0.1)
Gender Identity n (%) n (%) n (%) n (%) n (%)
Female 1,940 (81.4) 211 (83.3) 146 (50.3) 497 (87.1) 2,794 (79.9)
Male 439 (18.4) 41 (16.2) 143 (49.3) 73 (12.8) 696 (19.9)
Transgender 2 (0.2) 1 (0.3) 1 (0.3) 0 (0) 4 (0.2)
Area of Residence n (%) n (%) n (%) n (%) n (%)
Municipal capital 1,379 (57.9) 135 (53.3) 105 (36.2) 361 (63.3) 1,980 (56.6)
Village 204 (8.5) 15 (5.9) 14 (4.8) 49 (8.5) 282 (8)
Rural area 798 (33.5) 103 (40.7) 171 (58.9) 160 (28) 1,232 (35.2)
Ethnic Background n (%) n (%) n (%) n (%) n (%)
Indigenous 5 (0.2) 0 (0) 17 (5.8) 5 (0.8) 27 (0.7)
Rom, gypsy 9 (0.3) 1 (0.3) 1 (0.3) 4 (0.7) 15 (0.4)
Raizal 5 (0.2) 0 (0) 1 (0.3) 0 (0) 6 (0.1)
Palenquero 0 (0) 1 (0.3) 0 (0) 0 (0) 1 (0.03)
Black, mulatto 6 (0.2) 1 (0.3) 1 (0.3) 0 (0) 8 (0.2)
Other 2,356 (98.9) 250 (98.8) 270 (93.1) 561 (98.4) 3,437 (98.3)
Population Group n (%) n (%) n (%) n (%) n (%)
Disabled 7 (0.2) 5 (1.9) 7 (2.3) 17 (2.8) 36 (1)
Displaced 2 (0) 0 (0) 0 (0) 3 (0.5) 5 (0.1)
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Variable Physical Violence Psychological 
Violence Neglect and Abandonment Sexual Violence All Types of        

Violence
Migrant 27 (1.1) 0 (0) 5 (1.7) 16 (2.6) 48 (1.3)
Incarcerated 1 (0.05) 0 (0) 0 (0) 0 (0) 1 (0.05)
Pregnant 81 (3.3) 17 (6.5) 10 (3.4) 43 (7.2) 151 (4.2)
Homeless 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
ICBF child population 1 (0) 2 (0.7) 0 (0) 4 (0.6) 7 (0.1)
Community mothers 2 (0) 0 (0) 0 (0) 1 (0.1) 3 (0)
Demobilized 0 (0) 0 (0) 1 (0.3) 0 (0) 1 (0.05)
Psychiatric centers 4 (0.1) 0 (0) 1 (0.3) 3 (0.5) 8 (0.2)
Victims of armed conflict 55 (2.2) 29 (11.1) 2 (0.6) 6 (1) 92 (2.5)
Other population groups 2,237 (92.5) 208 (79.6) 266 (91) 503 (84.3) 3,214 (90.1)
Comprehensive Health Care n (%) n (%) n (%) n (%) n (%)

HIV/STI prophylaxis 98 (5.4) 98 (1.6)

Hepatitis B prophylaxis 101 (5.6) 101 (1.7)

Other prophylaxis 100 (5.5) 100 (1.6)

Emergency contraception 77 (4.2) 77 (1.3)

VTP 105 (5.8) 105 (1.7)

Mental health 1,054 (30.7) 182 (45.7) 62 (20.8) 441 (24.5) 1,739 (29.3)
Referral to protection 907 (26.4) 101 (25.3) 107 (36) 346 (19.2) 1,461 (24.6)
Report to authorities 1,469 (42.8) 115 (28.8) 128 (43) 428 (23.8) 2,140 (36.1)
Forensic evidence 0 (0 ) 0 (0 ) 0 (0) 100 (5.6) 100 (1.7)

VTP: voluntary termination of pregnancy; STI: sexually transmitted infection; ICBF: Instituto Colombiano de Bienestar Familiar; 

n: number of cases; %: proportion of cases

Source: Database of Event 875 (Sivigila, 2019).

Table 2. Characterization of Gender-Based and Domestic Violence: Victim Background (Boyacá, 2020)

Variable Physical Violence Psychological       
Violence Neglect and Abandonment Sexual              

Violence
All Types of 

Violence
Gender n (%) n (%) n (%) n (%) n (%)
Female 1,705 (81.4) 270 (88.5) 99 (47.4) 468 (89.3) 2,542 (81.1)
Male 390 (18.6) 35 (11.5) 110 (52.6) 56 (10.7) 591 (18.9)
Life Stage n (%) n (%) n (%) n (%) n (%)
Early childhood 42 (2.0) 12 (3.9) 86 (41.1) 54 (10.3) 194 (6.2)
Childhood 93 (4.4) 21 (6.9) 28 (13.4) 112 (21.4) 254 (8.1)
Adolescence 193 (9.2) 28 (9.2) 29 (13.9) 229 (43.7) 479 (15.3)
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Variable Physical Violence Psychological       
Violence Neglect and Abandonment Sexual              

Violence
All Types of 

Violence
Youth 692 (33.0) 63 (20.7) 9 (4.3) 81 (15.5) 845 (27.0)
Adulthood 974 (46.5) 150 (49.2) 7 (3.3) 42 (8.0) 1,173 (37.4)
Elderly 101 (4.8) 31 (10.2) 50 (23.9) 6 (1.1) 188 (6.0)
Victim Occupation n (%) n (%) n (%) n (%) n (%)
Household (homemaker) 889 (42.4) 152 (49.8) 33 (15.8) 66 (12.6) 1,140 (36.4)
Student 352 (16.8) 53 (17.4) 48 (23.0) 323 (61.6) 776 (24.8)
Not applicable 203 (9.7) 29 (9.5) 100 (47.8) 89 (17.0) 421 (13.4)
Other occupations 651 (31.1) 71 (23.3) 28 (13.4) 46 (8.8) 796 (25.4)
Sexual Orientation n (%) n (%) n (%) n (%) n (%)
Heterosexual 2,039 (97.3) 292 (95.7) 203 (97.1) 499 (95.2) 3,033 (96.8)
Bisexual 26 (1.2) 7 (2.3) 0 (0.0) 9 (1.7) 42 (1.3)
Asexual 14 (0.7) 3 (1.0) 5 (2.4) 9 (1.7) 31 (1.0)
Homosexual 16 (0.8) 3 (1.0) 1 (0.5) 7 (1.3) 27 (0.9)
Other 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Gender Identity n (%) n (%) n (%) n (%) n (%)
Female 1,712 (81.7) 266 (87.2) 101 (48.3) 468 (89.3) 2,547 (81.3)
Male 382 (18.2) 39 (12.8) 108 (51.7) 54 (10.3) 583 (18.6)
Transgender 1 (0.05) 0 (0.0) 0 (0.0) 2 (0.4) 3 (0.1)
Area of Residence n (%) n (%) n (%) n (%) n (%)
Municipal capital 1,189 (56.8) 149 (48.9) 105 (50.2) 321 (61.3) 1,764 (56.30)
Village 183 (8.7) 29 (9.5) 12 (5.7) 49 (9.4) 273 (8.71)
Rural area 723 (34.5) 127 (41.6) 92 (44.0) 154 (29.4) 1,096 (34.98)
Ethnic Background n (%) n (%) n (%) n (%) n (%)
Indigenous 8 (0.4) 0 (0.0) 8 (3.8) 5 (1.0) 21 (0.7)
Rom, gypsy 5 (0.2) 0 (0.0) 1 (0.5) 3 (0.6) 9 (0.3)
Raizal 3 (0.1) 0 (0.0) 0 (0.0) 1 (0.2) 4 (0.1)
Palenquero 1 (0.05) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.05)
Black, mulatto 2 (0.1) 0 (0.0) 0 (0.0) 3 (0.6) 5 (0.2)
Other 2,076 (99.1) 305 (100) 200 (95.7) 512 (97.7) 3,093 (98.7)
Population Group n (%) n (%) n (%) n (%) n (%)
Disabled 14 (0.7) 3 (1.0) 12 (5.4) 11 (2.1) 40 (1.2)
Displaced 3 (0.1) 1 (0.3) 2 (0.9) 0 (0.0) 6 (0.2)
Migrant 35 (1.6) 1 (0.3) 6 (2.7) 12 (2.2) 54 (1.6)
Incarcerated 2 (0.1) 0 (0.0) 0 (0.0) 1 (0.2) 3 (0.1)
Pregnant 57 (2.7) 10 (3.2) 7 (3.2) 35 (6.5) 109 (3.3)
Homeless 1 (0.05) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.03)
ICBF child population 3 (0.1) 0 (0.0) 0 (0.0) 8 (1.5) 11 (0.3)
Community mothers 4 (0.2) 0 (0.0) 0 (0.0) 1 (0.2) 5 (0.2)
Demobilized 1 (0.05) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.03)
Psychiatric centers 2 (0.1) 1 (0.3) 0 (0.0) 3 (0.6) 6 (0.2)
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Variable Physical Violence Psychological       
Violence Neglect and Abandonment Sexual              

Violence
All Types of 

Violence
Victims of armed conflict 14 (0.7) 23 (7.4) 3 (1.4) 3 (0.6) 43 (1.3)
Other population groups 2,007 (93.7) 271 (87.4) 191 (86.4) 462 (86.2) 3,031 (91.6)
Comprehensive Health Care n (%) n (%) n (%) n (%) n (%)
HIV/STI prophylaxis 81 (4.8) 81 (1.4)

Hepatitis B prophylaxis 75 (4.4) 75 (1.3)

Other prophylaxis 75 (4.4) 75 (1.3)

Emergency contraception 57 (3.4) 67 (1.2)

VTP 102 (6.0) 102 (1.8)

Mental health 1,072 (32.5) 215 (40.9) 74 (27.9) 438 (25.9) 1,799 (31.1)
Referral to protection 858 (26.0) 130 (24.7) 81 (30.6) 358 (21.2) 1,427 (24.7)
Report to authorities 1,364 (41.4) 181 (34.4) 110 (41.5) 433 (25.6) 2,088 (36.1)
Forensic evidence 0 (0.0) 0 (0.0) 0 (0.0) 71 (4.2) 71 (1.2)

VTP: voluntary termination of pregnancy; STI: sexually transmitted infection; ICBF: Instituto Colombiano de Bienestar Familiar; 

n: number of cases; %: proportion of cases

Source: Database of Event 875 (Sivigila, 2019).

Regarding the characteristics of the perpetrator 
during the years under study, it was found that 
80.3% of the cases involved a male aggressor. 
Neglect and abandonment had the highest per-
centage among the female population, with 
68.7%. Additionally, 56.0% of the victims lived 
with the aggressor, and in 46.9% of cases, the 
violence was committed by the intimate partner 
within the family setting. In non-family settings, 
“others” accounted for 23.2% of perpetrators, 
while acquaintances without close relations were 
responsible for 22.5% of the violence. In 74.6% 
of cases, the incidents occurred in the victim’s 
home, making the household the primary setting 
for violence, representing 73.8% of the reported 
cases in both 2019 and 2020 (Table 3). 

DISCUSSION

Domestic violence can be defined as any action 
involving physical, psychological, or sexual abuse 
carried out by a family member against a woman 
or other members of the family unit. It also inclu-
des any action or omission by family members, 
whether by affinity, blood, or affiliation, that 
transforms relationships into acts of aggres-
sion, causing physical, psychological, sexual, 
economic, or social harm to one or more of the 
members (8). 
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Table 3. Characterization of Gender-Based and Domestic Violence: Perpetrator Background and Violence 
Setting (Boyacá, 2019 and 2020)

Variable Physical 
Violence

Psychological 
Violence

Neglect and 
Abandonment

Sexual         
Violence Total Violence

Gender of Perpetrator n (%) n (%) n (%) n (%) n (%)
Male 3,674 (82.1) 476 (85.3) 144 (28.8) 1,032 (94.3) 5,326 (80.3)
Female 797 (17.8) 81 (14.5) 343 (68.7) 51 (4.6) 1,272 (19.1)
Intersex 3 (0.1) 1 (0.1) 7 (1.4) 10 (0.9) 21 (0.3)
Other 2 (0.04) 0 (0) 5 (1) 1 (0.1) 8 (0.1)
Living with Perpetrator n (%) n (%) n (%) n (%) n (%)
Yes 2,716 (60.6) 386 (69.1) 380 (76.1) 231 (21.1) 3,713 (56)
No 1,760 (39.3) 172 (30.8) 119 (23.8) 863 (78.8) 2,914 (43.9)
Family Perpetrator n (%) n (%) n (%) n (%) n (%)
Intimate partner 2,097 (54.8) 256 (50.4) 14 (3) 131 (25) 2,498 (46.9)
Family member 684 (17.8) 83 (16.3) 118 (25.3) 257 (49.2) 1,142 (21.4)
Ex-partner 578 (15.1) 85 (16.7) 3 (0.6) 43 (8.2) 709 (13.3)
Father 231 (6) 51 (10) 190 (40.7) 38 (7.2) 510 (9.5)
Mother 233 (6) 32 (6.3) 141 (30.2) 53 (10.1) 459 (8.6)
Non-Family Perpetrator n (%) n (%) n (%) n (%) n (%)
Other 137 (20.9) 15 (29.4) 16 (48.4) 136 (23.7) 304 (23.2)
Acquaintance (no close relation) 172 (26.3) 5 (9.8) 1 (3) 117 (20.4) 295 (22.5)
Stranger 102 (15.6) 4 (7.8) 1 (3) 123 (21.5) 230 (17.5)
Neighbor 114 (17.4) 4 (7.8) 5 (15.1) 82 (14.3) 205 (15.6)
Friend 49 (7.5) 4 (7.8) 6 (18.1) 79 (13.8) 138 (10.5)
Classmate 32 (4.9) 2 (3.9) 0 (0) 14 (2.4) 48 (3.6)
Teacher 6 (0.9) 5 (9.8) 1 (3) 8 (1.3) 20 (1.5)
Coworker 16 (2.4) 4 (7.8) 0 (0) 5 (0.8) 25 (1.9)
Boss 13 (1.9) 7 (13.7) 3 (9) 6 (1) 29 (2.2)
Public servant 11 (1.6) 0 (0) 0 (0) 1 (0.1) 12 (0.9)
Priest/Pastor 1 (0.1) 1 (1.9) 0 (0) 1 (0.1) 3 (0.2)
Incident Setting n (%) n (%) n (%) n (%) n (%)
Home 3,335 (74.5) 472 (84.5) 394 (78.9) 745 (68) 4,946 (74.6)
Public road 775 (17.3) 31 (5.5) 24 (4.8) 78 (7.1) 908 (13.7)
Other 58 (1.2) 22 (3.9) 46 (9.2) 149 (13.6) 275 (4.1)
Commercial/Service areas (shops, malls, etc.) 94 (2.1) 8 (1.4) 5 (1) 37 (3.3) 144 (2.1)
Other open spaces (forests, pastures, etc.) 57 (1.2) 4 (0.7) 0 (0) 45 (4.1) 106 (1.5)
Schools 66 (1.4) 10 (1.7) 2 (0.4) 19 (1.7) 97 (1.4)
Workplace 46 (1) 7 (1.2) 0 (0) 6 (0.5) 59 (0.8)
Leisure venues (with alcohol sales) 30 (0.6) 3 (0.5) 1 (0.2) 12 (1) 46 (0.6)
Healthcare centers 3 (0.1) 0 (0) 27 (5.4) 3 (0.2) 33 (0.4)
Sports/Recreational areas 12 (0.2) 1 (0.1) 0 (0) 0 (0) 13 (0.1)
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Variable Physical 
Violence

Psychological 
Violence

Neglect and 
Abandonment

Sexual         
Violence Total Violence

Setting of Violence n (%) n (%) n (%) n (%) n (%)
Home 3,390 (75.7) 463 (82.9) 404 (80.9) 640 (58.5) 4,897 (73.8)
Other settings 653 (14.5) 45 (8) 53 (10.6) 305 (27.8) 1,056 (15.9)
Community 280 (6.2) 18 (3.2) 20 (4) 86 (7.8) 404 (6)
School 85 (1.8) 17 (3) 5 (1) 35 (3.1) 142 (2.1)
Workplace 59 (1.3) 11 (1.9) 2 (0.4) 15 (1.3) 87 (1.3)
Institutional 7 (0.1) 2 (0.3) 14 (2.8) 10 (0.9) 33 (0.4)
Online 2 (0) 2 (0.3) 1 (0.2) 3 (0.2) 8 (0.1)

n: number of cases; %: proportion of cases

Source: Database of Event 875 (Sivigila, 2019).

Regarding the distribution of gender-based and 
domestic violence in Boyacá, the study revealed 
an incidence rate of 276.2 cases per 100,000 in-
habitants in 2019, a higher rate than the natio-
nal figure for Colombia, where 233.3 cases per 
100,000 inhabitants were reported. Meanwhile, 
for 2020, 246.6 cases per 100,000 inhabitants 
were recorded, with a similar rate to that indi-
cated for the national level, with 203.8 cases per 
100,000 inhabitants, respectively, in contrast to 
what was reported by the National Institute of 
Health, in the event consolidations for the pre-
viously mentioned years (8).

The gender most affected was female, accoun-
ting for 79.5% of cases in 2019 and 81.1% in 
2020. Similar findings were documented in a 
study characterizing reported cases of domestic 
and self-inflicted violence in Brazil in 2015 (9), 
where 71.2% of the cases involved female victims. 
Regarding the victim’s occupation, homemakers 

were the most affected, representing 17.3% of 
cases in 2019 and 36.4% in 2020. These data are 
comparable to those found in the study “Psy-
chosocial Characterization in a Sample of Female 
Victims of Gender-Based Violence in Colombia” 
(10), where homemakers made up 65% of the 
study population. 

In terms of the relationship with the perpetrator, 
46.9% of cases involved the intimate partner. This 
is consistent with the findings of Orozco Aguan-
cha and colleagues (11), where 93.4% of cases 
involved intimate partners, and similar to a 2019 
study in Havana, Cuba (12), which found that the 
primary perpetrators of violence were consensual 
partners, who engaged in all forms of violence 
against their victims. Likewise, the setting for vio-
lence in this study was predominantly the home, 
accounting for 73.8% of cases, a finding similar to 
that reported in a 2011 study on domestic violen-
ce, child abuse, and sexual abuse in Bogotá (13), 

Cheyla Fanory Reyes Cárdenas, Yeison Fernando Arias Neira, José Luis Argüello Pérez, 
Marcela América Roa Cubaque, Javier Martínez Torres



75      

Revista Investigación en Salud Universidad de Boyacá

Volumen 11 • Número 1 • Enero - Junio 2024 • ISSN 2389-7325 • e-ISSN: 2539-2018

where the majority of violent incidents took place 
at home, regardless of the type of violence (14). 

In this study, the life stage most affected by 
gender-based and domestic violence was adul-
thood, defined as between the ages of 27 and 59, 
according to Resolution 3280 of 2018 by the Co-
lombian Ministry of Health and Social Protection 
(15). Adulthood accounted for 36.5% of cases in 
2019 and 37.4% in 2020. These findings align with 
the study by Orozco Aguancha and colleagues (11), 
from 2020, in which the affected age group was 
25 to 29 years, representing 22.18% of cases (11), 
and with the 2017 study by Abella and colleagues 
(16), which analyzed the reasons for withdrawing 
from domestic violence judicial processes. In that 
study, the most affected age group was between 
25 and 29 years, accounting for 31.0% of cases.

Gender identity is defined as how an individual 
perceives themselves, based on the social, histo-
rical, and cultural construction of what has been 
defined as masculine, feminine, or a transition 
between the two (14). In this study, the propor-
tion of female gender identity was 79.9% in 2019 
and 81.3% in 2020. This information is consistent 
with the findings of Morad Haydar and collea-
gues (17), which indicated that individuals with 
a female gender identity continue to suffer from 
violence because they lack the socioeconomic 
conditions that would allow them to live inde-
pendently of their abusive partners.

Regarding the location of the victims, the highest 
proportion was found in the municipal capital, 
accounting for 56.6% of cases in 2019 and 56.3% 
in 2020. This finding is similar to that documen-
ted by Domínguez-Serrano and colleagues (18) in 
2019, where 71.5% of the assaults occurred in the 
municipal capital. The affected population group 
of particular concern in this study was pregnant 
women, representing 4.2% of cases in 2019 and 
3.3% in 2020. This information is also documen-
ted in the study by Hernández Marín and collea-
gues (19), which found that 29.7% of pregnant 
women were victims of domestic violence during 
the study period. This is alarming, as no form of 
violence should be inflicted on this population, 
nor should it be socially accepted.

As part of the comprehensive care process for 
victims, it was found in this study that cases were 
reported to the relevant authorities in 36.1% of 
instances during both years. This finding is con-
sistent with the study by García Balaguera and 
Méndez Alonso (20) in 2017, where 55.13% of 
cases had been reported to authorities, such as 
the Judicial Police, Immediate Response Unit, Te-
chnical Investigation Corps, Prosecutor’s Office, 
or the National Police.

CONCLUSIONS 

The victims of gender-based and domestic violence 
in Boyacá are primarily women, including students, 
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homemakers, and those engaged in other activities, 
with heterosexual orientation. The predominant 
form of violence is physical violence. The perpe-
trators are mainly men, most often the victim’s 
intimate partner. There is a similar proportion 
between aggressors who live with the victim and 
those who do not. The violent incidents primarily 
occurred in the home setting. Nearly half of the 
cases did not follow the established protocol for 
attending to victims of gender-based and domes-
tic violence. Therefore, efforts must be made to 
strengthen the surveillance of this issue, not only 
as a matter of public health but also as a criti-
cal process for fostering social coexistence, under 
the responsibility of the relevant authorities.

LIMITATIONS

Since this was a cross-sectional study, it did not 
allow for establishing causal relationships. It is 
important to conduct further studies to observe 
the behavior of gender-based and domestic vio-
lence in Boyacá. 
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Occupational Burnout: Health Risk Factors for Nursing 
Professionals
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ABSTRACT

Introduction: Occupational burnout is the result of demotivation and fatigue that affect the performance of 
work-related tasks. It is caused by the constant emotional involvement of the individual in response to the many 
demands of the job, which in turn leads to episodes of anxiety, depression, and physical discomfort. 
Objective: To critically describe occupational burnout based on available literature and identify the associated risks 
for nursing professionals in the healthcare field. 
Methods: A descriptive-narrative review, based on the typification and selection of articles related to burnout 
in nursing professionals, following the PRISMA diagram criteria for inclusion and exclusion of various studies. 
Results: This narrative research outlines the most significant findings regarding occupational burnout symptoms, 
psychosocial factors, risk aspects, and its prevalence among nursing professionals. 
Conclusions: The risk factors associated with stressors in nursing professionals confirm that burnout occurs more 
frequently in those who work under pressure and have long working hours.
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Síndrome de agotamiento profesional (burnout): aspectos de riesgo para la salud en 
los profesionales de enfermería

RESUMEN

Introducción: El agotamiento profesional (burnout) es el resultado de una desmotivación y fatiga 
que inciden en el desarrollo de las tareas laborales. Ello está provocado por la constante implicación 
emocional del sujeto ante las múltiples exigencias del trabajo que, a su vez, generan episodios de 
ansiedad, depresión y malestares físicos. 

Objetivo: Describir de manera crítica, con base en la literatura disponible, el síndrome de burnout, y 
así identificar los riesgos asociados para los profesionales de enfermería en el área de la salud. 

Métodos: Revisión descriptiva-narrativa, basada en la tipificación y selección de artículos correspon-
dientes al burnout en profesionales de enfermería, bajo los criterios del diagrama PRISMA, que permitió 
la inclusión y exclusión de diferentes investigaciones. 

Resultados: Esta investigación narrativa describe los hallazgos más importantes sobre la sintomatología 
síndrome de burnout, los factores psicosociales, los aspectos de riesgo y su prevalencia en los profe-
sionales de enfermería. 

Conclusiones: Los aspectos de riesgo relacionados con los factores estresantes en los profesionales 
de enfermería comprueban que el burnout aparece con mayor frecuencia en profesionales que trabajan 
bajo presión y jornadas de trabajo extensas.
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Síndrome de esgotamento profissional (burnout): aspectos de risco para a saúde nos 
profissionais de enfermagem

RESUMO

Introdução: O esgotamento profissional (burnout) é o resultado de uma desmotivação e fadiga que 
afetam o desempenho das tarefas laborais. Isso é provocado pela constante implicação emocional do 
indivíduo diante das múltiplas exigências do trabalho, que por sua vez geram episódios de ansiedade, 
depressão e desconfortos físicos. 

Objetivo: Descrever de maneira crítica, com base na literatura, disponível, a síndrome de burnout e 
identificar os riscos associados para os profissionais de enfermagem na área da saúde.

Métodos: Revisão descritiva-narrativa, baseada na tipificação e seleção de artigos relacionados ao 
burnout em profissionais de enfermagem, de acordo com os critérios do diagrama PRISMA, o que 
permitiu a inclusão e exclusão de diferentes pesquisas. 

Resultados: Esta pesquisa narrativa descreve os achados mais importantes sobre a sintomatologia da 
síndrome de burnout, os fatores psicossociais, os aspectos de risco y sua prevalência entre os profis-
sionais de enfermagem. 

Conclusões: Os aspectos de risco relacionados com os fatores estressantes nos profissionais de enfer-
magem provocam que o burnout aparece com maior frequência em profissionais que trabalham sob 
pressão e com jornadas de trabalho extensas. 
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Palavras-chave: esgotamento psicológico; enfer-
magem; alerta precoce; risco

INTRODUCTION

In the past five years, occupational safety and 
health have evolved and expanded across various 
work sectors to prevent competitive, demanding, 
and exhausting environments from affecting the 
well-being and quality of life of workers. This is 
particularly important as some individuals expe-
rience a reduction in their physical and psycholo-
gical capacities, manifesting as emotional exhaus-
tion, depersonalization, anxiety episodes, phy-
sical discomfort, and depression. These factors 
contribute to decreased concentration, resulting 
in errors that harm organizational productivity, 
increased absenteeism, a higher likelihood of ac-
cidents, and a rise in occupational illnesses (1,2).

According to Molina Cepeda and López López 
(3), in a study on the potential dangers posed by 
occupational burnout in nursing professionals 
working at Homero Castanier Crespo Hospital, it 
was concluded that this staff is exposed to job 
stress due to long workdays, shifts, rotations, and 
the diversity of tasks. Likewise, a 2018 systematic 
review with meta-analysis found that occupatio-
nal burnout is more prevalent in surgical residen-
cies compared to medical residencies (4). 

The World Health Organization (WHO) has classi-

fied this syndrome as an occupational risk due to 
its potential to negatively impact quality of life, 
mental health, and even endanger the lives of 
professionals (5). This explains the high incidence 
of occupational burnout syndrome among heal-
thcare workers in several countries, which ranges 
between 2.2% and 69.2%, depending on the 
questionnaire used and the personal, occupatio-
nal, social, economic, legal, cultural, and political 
context of the personnel evaluated (6).

After examining the risk factors for burnout in 
the nursing field, international epidemiological 
indices revealed high levels of emotional exhaus-
tion, at 17.4%, with 4.9% of nurses reporting low 
personal accomplishment (7,8). Studies conduc-
ted in Spain and Latin America reported the fo-
llowing burnout prevalence rates among nursing 
staff: in Spain, 14.9%; in Argentina, 14.4%; in 
Uruguay, 7.9%; in Mexico, 4.2%; in Ecuador, 4%; 
in Peru, 4.3%; in Colombia, 5.9%; in Guatemala, 
4.5%; and in El Salvador, 2.5% (9).

Consequently, occupational burnout, according 
to Mckinley and colleagues (10), is a phenome-
non that began to be investigated in the 1970s. 
It results from prolonged exposure to stressful 
factors in the work environment, leading to sig-
nificant job dissatisfaction, demotivation, and ne-
gative attitudes toward work.

In Colombia, the prevalence of occupation 
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burnout was 65% in a sample of 117 nursing 
professionals, with scores of 12.7% for emo-
tional exhaustion, 7.4% for depersonalization, 
and 64.2% for personal accomplishment (11). 
In this regard, Castillo-Ávila and colleagues (12), 
through their study, described several factors 
related to work stress and associated with risk 
aspects in nursing professionals at two hospitals 
in Cartagena (Colombia). These factors included 
being in a relationship, having multiple children, 
an average age under 30 years, working in outpa-
tient services, having a fixed-term contract, em-
ployment duration of more than two years, and 
having more than five years of experience in the 
position. These findings highlight personal and 
work-related aspects, such as the services provi-
ded and the type of contract, as determinants of 
stress in professionals.

Moreover, the research by Álvarez Verdugo and 
Prieto Bocanegra (13) assessed the degree of 
burnout in nursing staff at a tertiary hospital in 
Tunja (Boyacá, Colombia). They found that so-
ciodemographic variables such as length of em-
ployment at the organization, night shifts, rest 
periods during the month, and type of contract 
were associated with greater emotional exhaus-
tion in the first ten years of employment. As 
the length of employment increased, the risk of 
burnout decreased. Additionally, night shifts were 
identified as a variable that significantly contribu-

ted to burnout, being one of the risk factors for 
workers. 

In summary, research involving nursing person-
nel in hospital settings, who are exposed daily 
to occupational risks, environmental adaptation, 
patient demands, clinical and surgical actions, 
and interpersonal relationships, indicates that 
these factors can trigger elements that negatively 
impact mental health and human well-being. This 
includes an increased occurrence of workplace 
accidents or occupational diseases. Additiona-
lly, somatization, self-medication, and the use of 
psychoactive substances and alcohol may occur, 
leading to long-term complications for the or-
ganization in terms of occupational health and 
safety management (14,15).

Therefore, this narrative-descriptive review aimed 
to critically evaluate the available literature on 
occupational burnout to identify the health risk 
factors associated with nursing professionals in 
the healthcare sector.

MATERIALS AND METHODS

The article search was conducted between March 
and April 2023 using the PubMed, Lilacs, Science 
Direct, OVID, Psicodoc, BVSalud, and SciELO da-
tabases. The objective was to identify scientific 
articles that addressed risk alerts for detecting oc-
cupational burnout in nursing professionals. The 
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keywords used were the DeCS and MeSH terms: 
mental exhaustion, nursing, early warning, and 
risk. The eligibility criteria included studies such 
as randomized clinical trials, descriptive studies, 
cross-sectional epidemiological studies, or obser-
vational studies. These had to be written in English, 
Portuguese, or Spanish, published within the fi-
ve-year timeframe from 2018 to 2023, and focused 
on nurses working in healthcare institutions.

Initially, each researcher selected the studies and 
removed duplicate articles. They then reviewed 
the titles, abstracts, and full texts. Once the 
studies were selected, the researchers reached 
various agreements regarding their inclusion. 

For data extraction, an MS Excel® matrix was 
used, with the following parameters: identifi-
cation (databases, search terms, search date, 
number of articles, articles excluded by title, arti-
cles excluded by abstract, and number of articles 
selected), as well as information related to the 
most common occupational burnout symptoms, 
psychosocial factors, risk aspects, and prevalence 
among nursing professionals.

After determining article eligibility, the PRISMA 
2020 tool was used to guide and structure the 

Figure 1. PRISMA

Finally, to ensure the quality of the collected 
information, various checklists were employed 

to assess methodological quality and bias. The 
“Checklist for Reporting Descriptive Studies: 
MINCIR Initiative” (16), which consists of 19 
items, was initially used. Of the 50 articles re-
viewed in this research, 28% utilized descriptive 
methodology and met 15 of the checklist items.

On the other hand, the “CONSORT 2010 State-
ment: Checklist for Randomized Clinical Trials” 
(17), consisting of 25 items, was implemented, 
and 2% of the articles met 23 of the items. Simi-
larly, the “Tool for Critical Reading and Evaluation 
of Cross-Sectional Epidemiological Studies” (18), 
which consists of 27 items, revealed that 42% of 
the 50 articles met between 22 and 24 points of 
the 27 items.

Likewise, for observational studies, as mentioned 
by Veiga de Cabo and colleagues (19), it was 
evident that the articles under review met 5% of 
the criteria regarding the description of the phe-
nomenon (occupational burnout) within the study 
population (nursing professionals). These studies 
aim to describe the research and provide the in-
vestigators’ viewpoints. Thus, the checklist was 
used to analyze the opinions of various authors 
on occupational burnout in nursing professionals.

Once the studies were identified, they were 
subjected to a methodological evaluation using 
checklists. According to the study designs inclu-
ded, the five researchers individually reviewed 
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review process, ensuring the inclusion of all recommended information, as shown in Figure 1. 

and evaluated each study. After completing this 
step, the results were compared, and in cases of 
disagreement, a consensus was reached among 
the evaluators. At the end of the review, it was 
deemed relevant to apply the criteria outlined 
in the article by Moreno and colleagues (20) to 
corroborate the structure of the present review, 

applied in consensus by the researchers.

DEVELOPMENT AND DISCUSSION 

The article addresses research on occupational 
burnout in the field of nursing. The following 
sections describe the key findings: occupational 
burnout symptoms, psychosocial factors, risk 
aspects, and the prevalence of the syndrome 
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among nursing professionals.

Most Common Symptoms of Occupational 
Burnout 

Burnout is often associated with unrewarding 
and unfavorable working conditions. In their re-
search, Castro Romero and Romero Urrea (21), 
as well as Luceño-Moreno and colleagues (22), 
report that burnout results from demotivation 
and fatigue, which affect the performance of 
work tasks. It is caused by the constant emotio-
nal involvement of the individual in response to 
the numerous demands of the job, particularly in 
areas where workers are exposed to high levels 
of stress, such as healthcare and education (23). 

Therefore, the World Health Organization (WHO) 
declared burnout an occupational disease rather 
than a mental health condition (24), as confirmed 
by Baldonedo-Mosteiro and colleagues (25) and 
Gutiérrez and colleagues (26). This pathology 
stems from stress, specifically emotional exhaus-
tion caused by work, which leads to depersona-
lization and feelings of personal inadequacy. In 
this way, Rivas and Barraza-Macías (27) develo-
ped a three-dimensional model composed of 
three parameters based on work stress, which 
helps to confirm the general perspective of the 

syndrome (Table 1).

Table 1. Three-Dimensional Model of Occupational 
Burnout 

Parameter Definition 

Emotional          
exhaustion 

Lack of energy (both physical and emotional), 
accompanied by a sense of “emptiness” and 
the depletion of emotional resources, leading 
to apathy and disinterest in work. This is a 
core component of burnout. 

Depersonalization 
The development of negative feelings and 
attitudes, such as cynicism and insensitivity, 
toward the recipients of one’s work. 

Low personal 
accomplishment 

A tendency to negatively evaluate one’s own 
work and relationships with those under 
their care, leading to feelings of professional 
inadequacy and low self-esteem.

Source: Author’s own research based on (27). 

According to Pérez-Fuentes and colleagues (28), 
Aragao and colleagues (29), Dincer and Inangil 
(30), Serra and colleagues (31), Kist and collea-
gues (32), and De las Salas and colleagues (33), 
the most common manifestations of occupatio-
nal burnout include anxiety, depersonalization, 
low professional accomplishment, poor sleep 
quality, depression, mood swings, isolation, irrita-
bility, difficulty concentrating, memory loss, and 
headaches (29). This is corroborated by Vincenzo 
and colleagues (34) and García and colleagues 
(8), whose studies found that the predominant 
factor in the nursing population is low personal 
accomplishment, affecting 31%. This symptom is 
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one of the most influential in burnout, alongsi-
de external factors such as long working hours, 
rotating shifts, and family responsibilities (35). 
This symptomatology is gradually acquired due 
to work overload, seniority, and prolonged expo-
sure to stressful factors, as described by Durán 
and colleagues (36).

It was also observed that some manifestations 
of burnout among nursing professionals include 
reduced work quality, poor organization, and an 
increased number of errors in daily activities (37). 
Finally, research conducted by Caille and collea-
gues (38) showed that the psychological impact 
of COVID-19 on healthcare workers led to a rise 
in the number of healthcare workers experiencing 
psychological disorders, such as anxiety, depres-
sion, post-traumatic stress disorder, insomnia, 
psychological distress, and burnout.

Psychosocial Factors of the Syndrome 

Psychosocial factors are closely related to mental 
health. In this context, an interaction was obser-
ved between the worker, the environment, the 
job, and the conditions present in the organi-
zation or institution, as well as the worker’s in-
dividual needs, culture, and personal situation. 
These factors influence health, performance, and 
job satisfaction. Gutiérrez and Arias-Herrera (39) 
identified individual factors related to sociode-
mographic circumstances, such as age, gender, 

and education level, that are directly associated 
with occupational burnout in each worker. These 
factors can increase stressors, including workload, 
problems with supervisors, uncertainty, insufficient 
training, conflicts among coworkers, and tempo-
rary reassignment to other services due to staff 
shortages. 

Similarly, there are organizational and workplace 
factors that increase the likelihood of develo-
ping burnout, such as psychological pressure, 
lack of autonomy, work overload, interpersonal 
issues with the work team, insufficient resources, 
working more than 48 hours per week, dissatis-
faction with the work performed, or personal ex-
haustion (40,41). However, other authors suggest 
that not all individuals exposed to the same 
working conditions develop this syndrome, which 
highlights the importance of individual and orga-
nizational factors in determining its onset (42).

Finally, the emotional factor is crucial, as explained 
by Rivas and Barraza-Macías (27), who refer not 
only to the absence of psychic energy but also 
physical energy, leading to a sensation of empti-
ness. The authors compare it to being “alive but 
dead”, which results in low productivity at work 
due to a lack of interest in professional duties.

Furthermore, it was found that women exhibit 
higher levels of emotional exhaustion than men, 
likely due to greater combined responsibilities 
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at work (organizational factors) and at home. 
This finding was also reflected in marital status: 
married individuals tend to have more stable 
emotional resources than single individuals, due 
to the support networks and communication 
they receive (43,44).

Risk Factors

Regarding the worker, it was found that work 
schedules and rotating shifts negatively affect 
quality of life, leading to emotional exhaustion 
and a reduced sense of personal accomplish-
ment at work. In comparison to nurses who work 
during the day, the overload of professional duties 
results in a higher level of responsibility. This is 
consistent with the findings of Vásquez-Yáñez 
and Guzmán-Muñoz (45) and Serra and collea-
gues (31). Likewise, Bezerra and colleagues (46) 
and Molero and colleagues (47) report that, in 
combination with poor working conditions, ex-
cessive working hours, exposure to risks, or the 
inherent dangers of the profession, factors such 
as vulnerability, workers’ health conditions, salary, 
workload, and ineffective communication styles 
become risk factors for professional exhaustion. 

At an individual level, Borges and colleagues (48) 
and Roig-Grau and colleagues (49) observed a 
higher incidence of occupational burnout among 
nursing professionals who were widowed. Ad-
ditionally, Paiva and colleagues (50) identified 

behavioral traits such as impatience with collea-
gues, melancholy, and being single as factors 
most closely related to burnout. Therefore, it is 
evident that marital status, workload, emotional 
state, and stress exacerbate the occurrence of 
this syndrome (51). 

In a more immediate context, the experiences 
during the COVID-19 pandemic were analyzed, 
which heightened the emotional stress of front-
line nursing staff in intensive care units of public 
hospitals worldwide (45). Vidotti and colleagues 
(52) explained this viewpoint by discussing the 
demands of the position, personnel shortages, 
and the pressure from superiors. Furthermore, 
De La Fuente-Solana and colleagues (53) noted 
that this not only negatively impacted the nurses 
themselves but also led to mistreatment of pa-
tients, as the care provided was inadequate, re-
sulting in a decrease in the quality of care.

Additionally, the constant and direct interac-
tion that nursing professionals have with others 
exposes them to greater risks. According to 
Muñoz and colleagues (54), daily stressors are 
exacerbated by factors such as insufficient recog-
nition of their role within the healthcare system, 
confusion over their occupational profile, limited 
job flexibility, the provision of services to third 
parties, inadequate remuneration, work over-
load, frequent changes in worksite rotations, and 
exposure to various risks (ergonomic, biological, 
physical, and psychological), all of which contri-
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bute to the deterioration of both work and per-
sonal conditions.

Prevalence of Occupational Burnout in 
Nursing Professionals 

Nursing is a fundamental part of the multidis-
ciplinary healthcare team, known for its strong 
performance in comprehensive primary care. It 
focuses on academic training centered on human 
and social needs. However, the high demand, 
workload, and lack of human resources exem-
plify the challenges faced by this profession in 
the work process (25). Additionally, this pro-
fession is particularly vulnerable to workplace 
interventions, such as occupational exhaustion, 
shift work, and daily exposure to death and 
human suffering (55).

According to Luceño-Moreno and colleagues 
(22) and Vincenzo and colleagues (34), nursing 
professionals are the most prone to developing 
occupational burnout. This has a greater impact 
on their physical and mental health compared to 
professionals in other medical fields, due to the 
demands of their position, shift rotations (espe-
cially day shifts), low wages, lack of communica-
tion, and poor personal and social relationships 
(49,56). It was also noted that the role of nurses 
involves more complex care and team manage-
ment tasks compared to nursing assistants, who 
are responsible for less complex activities (25).

Research by Kist and colleagues (31) and Ribeiro 
and colleagues (57) found that the highest 
percentage of nurses experiencing burnout is 
between the ages of 25 and 34. At this age, they 
may lack the maturity needed to handle the 
stressors present in their work environments.

The prevalence of burnout among nursing 
workers shows that they are the most affected 
population, due to emotional exhaustion, a high 
degree of depersonalization, and low perso-
nal accomplishment (56). A large percentage of 
female nursing professionals experience burnout, 
which is significantly associated with the quality 
of the work environment and the location where 
they perform their duties (58). Additionally, 
female nurses who provide care and attend to 
patients dealing with suffering and the possibili-
ty of death are more likely to experience greater 
exhaustion compared to their male counterparts 
in relation to burnout syndrome (48–61). There-
fore, implementing organizational strategies to 
improve work environments may reduce burnout 
and improve the quality of care, as suggested by 
Simonetti and colleagues (62).

CONCLUSIONS

As evidenced throughout this article, the origins of 
occupational burnout are multifactorial and gene-
rally linked to work-related stress due to workplace 
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demands that impact both the individual’s overall 
well-being and the organization’s productivity. By 
identifying risk factors associated with stressors 
in nursing professionals, it was confirmed that 
burnout occurs more frequently in those who work 
under pressure and have long working hours.

The World Health Organization (WHO) has clas-
sified occupational burnout as an important 
occupational disease that needs to be addressed 
through occupational safety and health measu-
res. However, comprehensive occupational health 
plans are required, focusing on the prevention of 
psychosocial risks and work-related accidents, and 
based on psychoeducation (self-care, identification 
of risk factors and symptoms) for professionals, as 
well as changes in organizational strategies.

Future research should expand the evaluation to 
include more healthcare personnel, such as phy-
sicians, bacteriologists, and physical therapists, 
among others, to observe how occupational 
burnout manifests in these professionals. 
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ABSTRACT

Introduction: Various studies on workplace pollution have identified adverse effects on workers’ mental health. 
Objective: To analyze research reporting the impact of air pollution in work environments on workers’ cognitive 
performance and labor productivity. Materials and Methods: A narrative review of the literature, analyzing studies 
on the topic across various databases. The PRISMA method was applied for the information selection process, 
considering inclusion and exclusion criteria. The ATLAS.ti software was used exclusively for the management of 
conceptual data. Results and Discussion: An association was found among the reviewed studies, with common 
analytical focal points identified in six thematic categories (labor productivity, cognitive performance, psychopa-
thologies, air pollution, neurotoxic agents, and exposed workers). There was a degree of research co-occurrence 
and partial agreement regarding the relationship between air pollution, labor productivity, cognitive processes, 
and psychopathologies. Conclusion: Exposure to air pollution significantly influences mental and cognitive health, 
depending on the work performed. This exposure in the workplace can affect cognitive functioning and processes 
such as memory, attention capacity, and learning, as well as increase the predisposition to psychological disorders.
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Productividad laboral y rendimiento cognitivo de trabajadores expuestos a ambientes 
laborales con contaminación del aire. Revisión narrativa de la literatura

RESUMEN

Introducción: Diversas investigaciones sobre la contaminación en entornos laborales han identificado 
efectos adversos en la salud mental de los trabajadores. 

Objetivo: Analizar las investigaciones que informan sobre el impacto en el rendimiento cognitivo y la 
productividad laboral de trabajadores expuestos a la contaminación del aire de ambientes laborales 
contaminados. 

Materiales y métodos: Revisión narrativa de la literatura, que analizó las investigaciones sobre el 
tema en diferentes bases de datos. Se implementó el método PRISMA para el proceso de selección 
de la información, teniendo en cuenta criterios de exclusión e inclusión, para el análisis se utilizó el 
software ATLAS.ti., como base exclusiva de la gestión de datos conceptuales. 

Resultados y Discusión: Se evidenció una asociación entre las investigaciones consultadas, focos de 
interés analítico en común respecto a seis categorías temáticas identificadas (productividad laboral, 
rendimiento cognitivo, psicopatologías, contaminación del aire, agentes neurotóxicos y trabajadores 
expuestos), con un grado de coocurrencia investigativa y acuerdo parcial entre los resultados encon-
trados de la relación entre la contaminación y la productividad laboral, los procesos cognitivos y las 
psicopatologías. 

Conclusión: La exposición a la contaminación del aire influye de forma significativa en la salud mental 
y cognitiva, según sea la labor que se desarrolle. Esta exposición en el entorno laboral puede afectar el 
funcionamiento cognitivo y de procesos como la memoria, la capacidad de atención y el aprendizaje, 
así como aumentar la predisposición a trastornos psicológicos.

Palabras clave: enfermedad laboral; contaminación del aire; disfunción cognitiva; salud mental.
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Produtividade laboral e desempenho cognitivo de trabalhadores expostos a ambien-
tes de trabalho com poluição do ar. Revisão narrativa da literatura. 

RESUMO

Introdução: Diversas pesquisas sobre a poluição em ambientes de trabalho identificaram ambientes 
adversos na saúde mental dos trabalhadores. 

Objetivo: Analisar as pesquisas que informam sobre o impacto no desempenho cognitivo e na produ-
tividade laboral de trabalhadores expostos a poluição do ar em ambientes de trabalho contaminados. 

Materiais e métodos: Revisão narrativa da literatura, que analisou as pesquisas sobre o tema em 
diferentes bases de dados. Foi implementado o método PRISMA para o processo de seleção das in-
formações, levando em conta critérios de exclusão e inclusão. Para a análise foi utilizado o software 
ATLAS.ti., como base exclusiva para a gestão de dados conceituais. 

Resultados e discussão: Evidenciou-se uma associação entre as pesquisas consultadas, foco de inte-
resse analítico em comum em relação a seis categorias temáticas identificadas (produtividade laboral, 
desempenho cognitivo, psicopatologias, poluição do ar, agentes neurotóxicos e trabalhadores expos-
tos), com um grau de concorrência investigativa e acordo parcial entre os resultados encontrados 
sobre a relação entre poluição e produtividade laboral, processos cognitivos y psicopatologias. 

Conclusão: A exposição á polução do ar influencia de forma significativa a saúde mental e cognitiva, 
dependendo da natureza do trabalho realizado. Essa exposição no ambiente do trabalho pode afetar 
o funcionamento cognitivo e processos como a memória, a capacidade de atenção e o aprendizado, 
além de aumentar a predisposição a transtornos psicológicos. 

Palavras-chave: doença ocupacional; polução do ar; disfunção cognitiva; saúde mental. 
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INTRODUCTION

Workers or individuals exposed to air pollution, 
neurotoxic agents, and particularly fine particu-
late matter experience negative health effects 
related to respiratory diseases, cardiovascular 
conditions, and cancer (1). Similarly, the literature 
supports that these agents contribute to altera-
tions in brain plasticity, lead to neuronal death, 
impair neuronal repair capacity, and cause neu-
rological and cognitive deficits in learning and 
memory mechanisms (2). This directly impacts 
human health by increasing the incidence of 
chronic degenerative diseases, psychiatric disorders, 
or mental health impairments (3). Such negative 
impacts on human cognition harm normal functio-
nality and labor productivity, a topic that has been 
addressed in various studies and literature reports.

For these reasons, there is growing interest in the 
links between air pollution exposure and various 
negative outcomes in workers’ mental health. This 
has become a subject of study in recent decades, as 
it represents a public health issue affecting millions 
of people worldwide, undermining well-being and 
optimal work performance, and generating unfo-
reseen organizational costs (4).

During industrial and artisanal processes, a large 
quantity of fine particles is released, which prima-
rily enters the body through the respiratory tract 
(5), resulting in the accumulation of unwanted 

metals or substances in the body (6). Studies show 
that the most frequently reported neurotoxic 
metals entering the bodies of exposed workers 
include aluminum, iron, copper, zinc, mangane-
se, lithium, chromium, cobalt, lead, cadmium, 
arsenic, and mercury (7). These fine particulate 
elements enter the body through airborne circu-
lation and reach the frontal cortical areas of the 
brain via the olfactory bulb (8).

The excessive accumulation of these agents in 
the central nervous system can predispose in-
dividuals to cognitive function deterioration (9) 
and, in the long term, cause social or occupatio-
nal dysfunction, as well as effects like dementia. 
This is because the neurotoxicity of many metals 
is linked to neurodegenerative diseases and cog-
nitive decline (10). Additionally, exposure to high 
levels of fine particles increases the risk of anxiety 
and depression (11,12).

Among the most notable elements is aluminum, 
which is used in industrial production and every-
day life. Some studies have found that aluminum 
and its compounds are neurotoxic (13). It can 
inhibit hippocampal nerves and cause neurode-
generative diseases similar to Alzheimer’s disease 
(14). Moreover, manganese fumes in the brea-
thing zone have shown results confirming neu-
robehavioral and neurocognitive deterioration 
in exposed workers (15). Other findings indica-
te that low doses of ozone are associated with 
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respiratory tract diseases, leading to the loss of 
synaptic plasticity due to chronic oxidative stress 
from inhalation (16). The onset and progression 
of neurodegenerative diseases can occur with 
prolonged exposure (3).

In Colombia, reports are available regarding air 
and water pollution, as well as waste manage-
ment in the workplace, linked to economic activi-
ties such as coal mining, ferronickel, emerald and 
gold extraction, among others (17). The mining 
and industrial sectors in Colombia have played 
a significant socioeconomic role; however, they 
contribute to air pollution through the produc-
tion of neurotoxic agents and gases (18). Additio-
nally, water pollution is reported due to fine par-
ticles and pollutants released by industries and 
both legal and illegal processes (19).

Given these circumstances, it is crucial to un-
derstand the research landscape surrounding 
this issue and explore the existing studies on 
the impact of workplace air pollution on emplo-
yees’ cognitive performance. The objective of this 
review was to analyze studies that report on the 
effects of air pollution in the workplace on the 
cognitive performance of workers exposed to it.

MATERIALS AND METHODS

Through a narrative review, the four authors re-
viewed, interpreted, and analyzed studies on 

the subject from databases such as PubMed, 
Lilacs, SciELO, ScienceDirect, Ovid, Psicodoc, and 
BVSalud. Information was gathered on the iden-
tified problem using health science descriptors 
(DeCS and MeSH), including terms like pollution, 
cognition, cognitive performance, neurotoxic 
agents, and workers. These descriptors helped 
systematically identify relevant studies from relia-
ble sources to ensure the validity of the research.

The selection criteria refined the information 
search and allowed for the nomination of arti-
cles useful for the investigation. Included were 
experimental, correlational, and non-experimen-
tal studies: exploratory, descriptive, cross-sectio-
nal, case studies, mixed-methods, pilot studies, 
systematic reviews, and meta-analyses. Excluded 
were studies older than 15 years from the defined 
search period (August to October 2023), those 
that did not address cognitive performance, or 
that focused on workplace or health factors un-
related to air pollution or exposure to neurotoxic 
agents. Studies unavailable in full text were also 
excluded. This approach maintained the quality 
of the review process.

Subsequently, the four authors implemented the 
PRISMA method as a detailed article selection 
strategy. Additionally, relevant and coherent ar-
ticles were explored and selected using an MS 
Excel matrix, which also helped discard studies 
not aligned with the review’s objectives. These 
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processes identified over 2,700 articles, from 
which 61 met all the inclusion criteria and were 
deemed relevant to the investigation. For the 
analysis, the documents were organized in an 
MS Excel matrix containing year, database, study 
type, country, language, title, and abstract. Finally, 
an exploratory statistical analysis was conducted 
(Tables 1, 2, and 3).

Table 1. Publication Years of Selected Articles

 Years Frequency Percentage

2009-2012 10 16.4 %

2013-2016 11 18.0 %

2017-2020 19 31.1 %

2021-2023 21 34.4 %

Table 2. Databases of Publication for Selected Articles

 Databases Frequency Percentage

Ovid 19 30.6 %

ScienceDirect 16 25.8 %

PubMed 15 24.2 %

BVSalud 10 16.1 %

Psycodoc 1 1.6 %

Lilacs 1 1.6 %

Table 3. Study Type of Selected Articles

Study Type Frequency Percentage

Experimental, correlational, and 
cross-sectional studies 26 42.6 %

Systematic reviews and meta-analyses 24 39.3 %

Exploratory and descriptive studies 6 9.8 %

Case, mixed-method, and pilot 
studies 5 8.2 %

In order to establish relationships among the 
studies, common analytical focal points, research 
co-occurrence, and agreement or disagree-
ment among the various results presented by 
the authors, ATLAS.ti 23, a free version of the 
software, was used. Traditionally employed for 
qualitative data management, particularly for 
handling original narratives from participants 
across different qualitative approaches, the 
software also supports researchers in literature 
reviews due to its wide compatibility with various 
file types. For this review, ATLAS.ti was chosen 
as the exclusive tool for managing conceptual 
data, which strategically helped determine the 
content of the included studies, organize the 
main thematic categories, and assess their co-oc-
currence (Table 4).

Table 4. Co-occurrence of Thematic Categories

Categories Cognitive 
Processes

Cognitive 
Performance Psychopathologies

Pollution 108 67 69

Labor         
Productivity 290 56 34

Exposed 
Workers 53 51 17

These thematic categories (deductive) were 
determined based on the most common terms 
found in the research background and the most 
frequent terms identified through exploratory 
analysis using the ATLAS.ti software. Each cate-
gory contained its respective concepts (codes), in 
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English due to the nature of the publication, as 
listed below:

- Cognitive Performance: cognitive performance, 
cognitive impairment, behavioral, neuropsycho-
logical, neurodegeneration.

- Psychopathologies: brain damage, depression, 
anxiety, stress, Alzheimer’s, mental health).

- Cognitive Processes: central nervous system, 
cognitive functions, learning, cognition, memory, 
attention, language, processing speed.

- Work Productivity: working, work productivity, 
productivity.

- Exposed Workers: occupational exposure, 
exposed workers, occupational risk.

- Pollution: work environment, neurotoxicity, 
negative effects, neurotoxic agents, particulate 
matter, fine particles, pesticides.

RESULTS

An initial statistical analysis was conducted on the 
61 articles to establish a comprehensive unders-
tanding of the material included in the review. 
It was found that the oldest publication year 
was 2009, and the most recent was 2023. Since 
2017, as noted by King and colleagues (4), there 

has been a growing interest in the relationship 
between air pollution exposure and its impacts 
on workers’ health. This interest peaked in 2021, 
with 34.4% of the publications affirming that the 
topic is gaining importance due to its relevance 
in occupational health, public health, and the we-
ll-being of workers, as well as the general popula-
tion, due to environmental impact.

Most of the articles were published in the databases 
Ovid, ScienceDirect, and PubMed, which focus on 
health-related topics, are open access, and are 
primarily in English. These results demonstrate 
the research impact in other countries where this 
topic has been explored for its value and impor-
tance. In contrast, Spanish-speaking countries 
still have limited research on this issue, making 
it necessary to initiate projects that explore these 
subjects (17).

The majority (42.6%) of the 61 selected articles 
are experimental, mostly correlational studies, in 
which the variables of exposure to toxic agents 
in the workplace are associated with cognitive 
effects. In the same vein, systematic reviews and 
meta-analyses, which evaluate research on this 
topic, account for 39.3%. Other study types re-
present a smaller percentage, all detailed in Table 
5. This indicates that the association between 
pollution and cognitive performance in the wor-
kplace has been a topic of interest in the research 
field, as it is a relatively recent subject.
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Table 5. Study Type of Selected Articles

 Study Type Frequency Percentage

Exploratory and descriptive studies 6 9.8%

Case, mixed-method, and pilot 
studies 5 8.2%

Systematic reviews and                  
meta-analyses 24 39.3 %

Experimental, correlational, and 
cross-sectional studies 26 42.6 %

From the conceptual exploratory analysis conduc-
ted using ATLAS.ti, the most frequent terms were 
related to exposure, health, cognition, workers, 
pollution, effects, among others. These terms 
aligned with the most common ones found in the 
background research (Figure 1).

Figure 1. Word Cloud

According to the Oxford Advanced Learner’s 
Dictionary (20), the categories are defined as 
follows:

• Labor Productivity: Understood as the ability 
in the work environment or the optimal level of 

production of human talent, where individuals 
utilize their skills, knowledge, and abilities to ge-
nerate results and contribute to organizational 
success. The articles that address these categories 
are numbered between 21 and 32.

• Cognitive Processes: Defined as the abilities to 
assimilate and process data, assessing and systema-
tizing the information accessed through experience, 
perception, or other means. These processes involve 
various faculties, such as intelligence, attention, 
memory, and language. The articles in which 
these categories are evidenced are numbered 
between 33 and 43.

• Cognitive Performance: Refers to the adequate, 
efficient, and effective functioning of an indivi-
dual’s cognitive abilities and processes. The articles 
that cover these categories are 1 and 44–61.

• Psychopathologies: These include mental disor-
ders and abnormal psychological phenomena 
related to an individual’s mental processes. The 
articles associated with these categories are num-
bered 5, 12, and 62–72.

• Exposed Workers: Refers to members of an 
organizational structure who come into contact 
with physical, chemical, or biological agents in 
their work environment, which may pose health 
risks. The articles that focus on these categories 
are numbered between 21 and 32.
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• Pollution: Refers to the presence of physical, 
chemical, or biological agents in the work envi-
ronment that can be harmful to workers’ health. 
The articles covering these categories are 1, 
33–43, 44–61, and 62–72.

During the analysis of thematic categories from 
the included studies, a high degree of associa-
tion was found between work productivity and 
pollution, and cognitive processes. Among these 
processes, memory, attention, learning, and pro-
cessing speed were most frequently mentioned 
as being affected by changes in workers’ produc-
tivity. The analysis also revealed that pollution 
plays a significant role in cognitive performance 
and decline, which is related to the development 
or presence of psychopathologies, such as stress 
and depression, that affect the mental health 
of exposed workers. All of this affirms the rela-
tionship between the selected studies in terms of 
analytical and research focal points.

DISCUSSION

Pollution and Cognitive Performance

According to the World Health Organization, 
exposure to air pollution reduces average life 
expectancy by 66%, and fine particulate matter, 
the most harmful pollutant, can lead to both phy-
sical health issues and cognitive decline due to 
systemic oxidative stress and inflammation. This 

results in deficits in cognitive performance and 
mental health issues, increasing the risk of Parkin-
son’s disease, dementia, and impairing executive 
functions (1,44–48). 

A relationship was found between the thematic 
categories of cognitive performance and pollu-
tion, indicating that a substantial body of litera-
ture links exposure to pollutants with cognitive 
effects (49–53). For example, there is evidence 
of a connection between exposure to fine parti-
culate matter and a decline in learning, working 
memory, and orientation. Specifically, for every 
10-part-per-billion increase in ozone, verbal 
fluency and executive function worsen (53–55). 
Similarly, other studies confirm the association 
between air pollution exposure and psychological 
and physiological effects, such as reduced sleep 
quality and functional capacity, due to increased 
concentrations of carbon dioxide, mercury, and 
arsenic in work environments (57–61).

Air Pollution and Labor Productivity

Air pollution was shown to impact affective 
well-being and cognitive functioning, leading to 
a 57% reduction in work productivity by increa-
sing work disability rates due to flu-like, respira-
tory, and cardiac symptoms. Additionally, workers 
exposed to moderate or high levels of pollution ex-
perience reduced working hours due to workpla-
ce contamination (21–23). Air pollution decreases 
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productivity and increases presenteeism (24,25). 
A negative correlation of −1 was found between 
changes in work productivity and cognitive per-
formance in workers due to exposure to air po-
llutants. The higher the pollution, the lower the 
cognitive performance, and consequently, the 
lower the work productivity (26–32).

Cognitive Processes and Pollution

Regarding cognition and neurotoxic substances, 
studies have identified the impact on the central 
nervous system (33–35). In a 2018 study by Ma 
and colleagues (36), it was confirmed that man-
ganese exposure alters GABA concentrations in 
the brain, with a significant increase observed 
in 45% of the subjects analyzed. Other studies 
support this evidence, noting that pollutants 
such as black carbon and nitrogen dioxide are 
among the most critical air contaminants. This 
demonstrates a link between exposure to these 
pollutants and decreased cognitive performan-
ce, as they cause oxidative stress, systemic neu-
roinflammation, and vascular damage (37–39). 
Likewise, for Clifford and colleagues (40), the as-
sociation between exposure to airborne particles 
and deficits in language and verbal memory was 
evident.

Wang and colleagues (41) also demonstrated that 
exposure to elements like cadmium can cause per-
sistent impairments in hippocampus-dependent 

learning and memory (42). In line with this conclu-
sion, other authors have linked the consequences 
of lead exposure to hippocampus-dependent lear-
ning and memory, as it affects neurogenesis (43). 
It was found that lead impacts the survival and 
proliferation of subventricular neural stem cells by 
inhibiting neurogenesis in the hippocampus and 
olfactory bulb (37).

Psychopathologies and Exposed Workers

Regarding psychopathologies and exposed 
workers, Shi and colleagues (12) documented a 
significant association between fine particles of 
organic carbon, elemental carbon, copper, nickel, 
and zinc with anxiety and depression. Exposure to 
pollution was found to be related to stress, which 
negatively impacts the mental health of workers, 
many of whom are concerned about occupatio-
nal diseases. Additionally, the interaction of stress 
symptoms had physiological consequences, such 
as reduced verbal fluency, altered sensorimotor 
processing, and changes in sleep efficiency. The 
study also considers the role of factors such as 
the work environment, regulations, work schedu-
les, and longer workdays. It concludes that stress 
can lead to emotional, cognitive, behavioral, and 
physical responses (62).

In another study, Bjørklund and colleagues (63) 
reported the presence of anxiety and depres-
sion among workers occupationally exposed to 
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mercury, linked to the handling of this material 
during their work shifts. Mostovenko and co-
lleagues (64) associated nanoparticle-induced 
neurotoxicity with neurodegenerative disorders. 
Similarly, Shang and colleagues (5) indicated that 
occupational exposure to lead is linked to neu-
rodegenerative diseases, and aluminum exposure 
may even predispose individuals to Alzheimer’s 
disease (65).

Blood concentrations of metals such as zinc, 
magnesium, lead, lithium, and even iron can in-
fluence mood and anxiety levels, supporting the 
possibility that a broader range of metal nano-
particles can lead to neurobehavioral consequen-
ces (66,67). Occupational exposure to metals may 
cause subtle cognitive dysfunction, underscoring 
the need for cognitive testing at the start of em-
ployment and at regular intervals throughout the 
work period (68,69).

Although the study findings show the effects 
of workplace exposure to pollutants, it is neces-
sary to monitor occupational health and safety 
systems, control exposure levels to substances, 
and evaluate their impact on occupational health. 
While immediate visible effects may not always 
be present, long-term concerns can become sig-
nificant, not only reducing productivity but also 
increasing the financial burden on employers 
and diminishing the quality of life for emplo-
yees, as the risk of developing psychological and 

physiological diseases, such as those mentioned, 
increases (70-72).

CONCLUSIONS

Air pollution has become one of the greatest 
threats to public health. Moreover, pollution 
plays a critical role in cognitive performance 
and decline, as it is linked to the development 
or presence of psychopathologies that affect the 
mental health of exposed workers. The literatu-
re review revealed that exposure to air pollution 
significantly influences mental and cognitive 
health, depending on the type of work perfor-
med. This exposure in the workplace can lead to 
brain inflammation and oxidative stress, which 
may impair cognitive functioning and processes 
such as memory, attention, and learning, as well 
as increase the predisposition to psychological 
disorders. 

However, further research is needed, especially 
in Latin American countries, as current evidence 
is not yet conclusive due to the limited quantity 
and quality of studies available in major scientific 
databases.

One limitation of this research was the unavaila-
bility of some full-text documents and the scarcity 
of studies conducted in the Latin American region.
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Diagnóstico convencional y molecular de leishmaniasis 
cutánea y mucocutánea. Una revisión narrativa

Dayana Katherin Martínez-Barrera1       , Lina Valeria Cuervo-Alza1        , 
Dayana Sofía Torres-Martínez1       , Ángela Liliana Monroy-Díaz1

RESUMEN

Introducción: La leishmaniasis tiene diversas presentaciones clínicas, entre ellas la leishmaniasis cutánea (LC) y la 
mucocutánea (LMC), ambas enfermedades infecciosas que afectan la piel y las mucosas, causadas por protozoos 
del género Leishmania y transmitida por vectores. Su diagnóstico se centra en la observación del parásito medi-
ante microscopia óptica. Objetivo: Identificar el tipo de diagnóstico convencional y molecular que se realiza para 
LC y LMC que evidencie la evolución de las técnicas diagnósticas en los últimos diez años. Materiales y métodos: 
Estudio de revisión descriptiva de literatura. Se realizó una búsqueda bibliográfica en diferentes bases de datos, 
enfocada en artículos científicos publicados entre enero de 2013 y diciembre de 2023, escritos en español, inglés y 
portugués. Se seleccionaron un total de 60 artículos. Resultados: En la LC, esta se diagnostica mediante métodos 
convencionales, como el examen microscópico directo, que busca la presencia de amastigotes en muestras tomadas 
de lesiones cutáneas; mientras que en la LMC se determina la presencia de anticuerpos tipo inmunoglobulina G. 
Los métodos moleculares, como la reacción en cadena de la polimerasa, permiten detectar y amplificar el ADN del 
parásito, que constituyen técnicas más sensibles y específicas que los métodos convencionales y pueden ser útiles 
en casos en los cuales son bajas las cargas parasitarias. Conclusiones: Las técnicas moleculares incrementarían 
la oportunidad en el diagnóstico y tratamiento de pacientes con LC y LMC, debido a su rendimiento diagnóstico.
Palabras clave: leishmaniasis; diagnóstico molecular; enfermedades transmitidas por vectores; microscopia; leish-
maniasis cutánea; leishmaniasis mucocutánea.
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Conventional and Molecular Diagnosis of Cutaneous and Mucocutaneous 
Leishmaniasis. A Narrative Review

ABSTRACT

Introduction: Cutaneous leishmaniasis (CL) and Mucocutaneous leishmaniasis (MCL) are infectious 
diseases that affect the skin and mucous membranes, caused by protozoa of the genus Leishmania 
and transmitted by vectors. Their diagnosis focuses on the observation of the parasite by optical 
microscopy. 

Objective: To identify which conventional and molecular diagnosis is applied to determine CL and 
MCL. 

Materials and methods: Descriptive literature review study. A bibliographic search was conducted 
across various databases, focusing on scientific articles published between January 2013 and December 
2023, written in Spanish, English, and Portuguese. A total of 60 articles were selected. 

Results: In CL, the diagnosis is made by conventional methods such as direct microscopic examination, 
looking for the presence of amastigotes in samples taken from skin lesions, while in MCL, the presence 
of IgG-type antibodies are determined. On the other hand, molecular methods such as Polymerase 
Chain Reaction (PCR), allow the detection and amplification of the parasite’s DNA, being more sensi-
tive and specific techniques than conventional methods and can be useful in cases where the parasite 
loads are low. 

Conclusions: Molecular techniques could increase the opportunity in the diagnosis and treatment of 
patients with CL and MCL due to their diagnostic performance.

Keywords: leishmaniasis; molecular diagnostic techniques; vector-borne diseases; microscopy; cutaneous 
leishmaniasis; mucocutaneous leishmaniasis.
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Dayana Katherin Martínez-Barrera, Lina Valeria Cuervo-Alza, Dayana Sofía Torres-Martínez, Ángela Liliana Monroy-Díaz

Diagnostico convencional e molecular da leishmaniose cutânea e mococutânea. Uma 
revisão narrativa. 

RESUMO

Introdução: A leishmaniose tem diversas apresentações clínicas, entre elas a leishmaniose cutânea 
(LC) e a mucocutânea (LMC), ambas doenças infecciosas que afetam a pele e as mucosas, causadas 
por protozoários do gênero Leishmania e transmitidas por vetores. Seu diagnóstico se concentra na 
observação do parasita por meio da microscopia óptica. 

Objetivo: Identificar o tipo de diagnostico convencional e molecular realizado para LC e LMC que 
evidencie a evolução das técnicas diagnosticas nos últimos dez anos. 

Materiais e métodos: Estudo de revisão descritiva da literatura. Foi realizada uma busca bibliográ-
fica em diferentes bases de dados, focada em artigos científicos publicados entre janeiro de 2013 e 
dezembro de 2023, escritos em espanhol, inglês e português. Foram selecionados um total de 60 
artigos. 

Resultados: Na LC, o diagnóstico é realizado por meio de métodos convencionais como o exame 
microscópico direto, que busca a presença de amastigotas em amostras coletadas de lesões cutâneas; 
enquanto na LMC, determina-se a presença dos anticorpos do tipo imunoglobulina G. Os métodos 
moleculares, como a reação em cadeia da polimerase, permitem detectar e amplificar o DNA do pa-
rasita, constituindo técnicas mais sensíveis e especificas do que os métodos convencionais e podendo 
ser úteis em casos de baixa carga parasitaria. 

Conclusões: As técnicas moleculares aumentariam a oportunidade de diagnóstico e tratamento de 
pacientes com LC e LMC, devido a seu desempenho diagnóstico. 

Palavras-chave: leishmaniose; diagnóstico molecular; doenças transmitidas por vetores; microscopia; 
leishmaniose cutânea; leishmaniose muco cutânea.
 



121      

Revista Investigación en Salud Universidad de Boyacá

Volumen 11 • Número 1 • Enero - Junio 2024 • ISSN 2389-7325 • e-ISSN: 2539-2018

Introducción

La leishmaniasis involucra un grupo de enferme-
dades parasitarias causadas por protozoos del 
género Leishmania y son transmitidas por vectores 
del género Lutzomyia, con una prevalencia de 
cerca de 12 000 000 de personas infectadas en 
todo el mundo y 2 000 000 de casos nuevos cada 
año (1). Además, está el subregistro de casos por 
posible leishmaniasis asintomática, que es hasta 
del 11,2 % en áreas endémicas (2). En América, 
la leishmaniasis cutánea (LC) es endémica en 18 
países, donde se reportan alrededor de 54 000 
casos anualmente, y cerca del 80 % de estos son 
procedentes de Colombia, Brasil, Perú, Nicara-
gua y Bolivia, aun cuando el mayor porcentaje de 
casos está Brasil (3). En Colombia se reportaron 
para el 2023 cerca de 4000 casos de LC, y 84 de 
leishmaniasis mucocutánea (LMC) (4).

Esta patología suele manifestarse de diferentes 
formas clínicas, que incluyen LC, LMC y leishman-
iasis visceral (LV), y es considerada un problema 
de salud pública mundial, dada la variedad de 
factores implicados en su trasmisión, entre ellos 
la distribución vectorial, los factores ambientales 
y los factores socioeconómicos (5).

El diagnóstico clínico es limitado, por la variedad 
de etiologías de origen parasitario, viral, bacte-
riano y no infeccioso que afectan la piel en las 
áreas endémicas. Ello implica un amplio análisis 

diferencial que debe confirmarse con pruebas 
que permitan hallar el agente etiológico (6). El diag-
nóstico oportuno de la enfermedad es fundamental 
para desarrollar métodos de tratamiento específi-
cos y limitar la progresión de la enfermedad, las re-
activaciones y las secuelas relacionadas, pues se 
estima que cerca de 40 000 000 de personas en el 
mundo conviven con cicatrices y deformidad en 
sus tejidos blandos, especialmente en el rostro, 
y con su posible afectación psicológica e impli-
cación laboral y social (7,8). 

Para orientar un adecuado diagnóstico, es nece-
sario evaluar los antecedentes epidemiológicos 
del caso sospechoso, además de llevar a cabo una 
adecuada anamnesis que permita involucrar las 
herramientas diagnósticas pertinentes según el 
caso. Así, existen técnicas de diagnóstico directo, 
como la observación microscópica de las lesiones, 
que buscan formas parasíticas; aislamiento de 
parásitos en cultivo Novy-McNeal-Nicolle (NNN); 
biopsia para observación histológica, o reacción 
en cadena de la polimerasa (PCR), para identifi-
car género y especie. También existen pruebas 
indirectas, como la determinación inmunológica 
de inmunoglobulinas G; sin embargo, de estas 
últimas, las limitaciones están enfocadas en las 
reacciones cruzadas con otros tripanosomatideos, 
por ejemplo, Trypanosoma cruzi (9,10).

Los métodos moleculares se han utilizado de 
forma fiable para detectar la presencia de ADN 
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del parásito, por medio de muestras clínicas 
humanas, como sangre, orina, suero, médula 
ósea, ganglios linfáticos, capa leucocitaria y as-
piración o raspado de lesiones cutáneas, que se 
observa como la técnica de diagnóstico en auge, 
dada su capacidad de identificar bajas cargas 
parasitarias en los tejidos y porque que permite 
realizar seguimiento del tratamiento y posibles 
fallas terapéuticas (11).

La problemática de la leishmaniasis, además, 
está centrada en el diagnóstico convencional (mi-
croscópico), que solamente llega hasta el género 
y desconoce su especie. Aun cuando brinda alta 
especificidad, no ofrece garantías de sensibilidad, 
pues depende de factores como la experiencia 
del analista, la técnica utilizada, el procesamien-
to de la muestra, la localización y evolución de 
la lesión; mientras que el diagnóstico molecular 
ofrece una sensibilidad del 90 % y una especifici-
dad del 100 % (12).

Por lo expuesto antes, el objetivo de esta revisión 
fue identificar el diagnóstico de tipo convencio-
nal y molecular en LC y LMC en los últimos 10 
años, porque aporta a la actualización en los 
avances en el diagnóstico de esta patología y se 
dirige a estudiantes de pregrado, posgrado y pro-
fesionales de salud.

MATERIALES Y MÉTODOS

El artículo es una revisión narrativa de la literatura. 
Para la búsqueda inicial de los artículos, se em-
plearon y validaron las palabras clave Leishmania, 
técnicas de diagnóstico molecular, leishmaniasis 
cutánea, leishmaniasis mucocutánea y diagnóstico 
de los Descriptores en Ciencias de la Salud (DeCS/
MeSH). Posteriormente, se emplearon combina-
ciones con los operadores boléanos AND y OR. 
Se consideraron bases de datos como Pubmed, 
ProQuest, SciELO, Medline y Scopus. Como cri-
terio de inclusión, se seleccionaron artículos 
publicados entre enero de 2013 y diciembre de 
2023, disponibles en español, inglés y portugués, 
que abarcan publicaciones e investigaciones en 
esta área que permiten una aproximación a la 
evolución del diagnóstico en este periodo.

Como criterios de exclusión, se descartaron los 
artículos relacionados con la LV, modelos de in-
fección in vivo, aquellos con problemas en la 
visualización del texto completo, los duplicados 
en la matriz de búsqueda y aquellos que no con-
tribuían al objetivo de la revisión del tema. Para 
clasificar la información, se utilizó el diagrama de 
flujo PRISMA (figura 1). Se partió de un total de 
2326 artículos, a los cuales se les aplicaron los 
criterios de exclusión, además de la revisión del 
título, resumen y texto completo. De ello, resulta-
ron 60 artículos.

Dayana Katherin Martínez-Barrera, Lina Valeria Cuervo-Alza, Dayana Sofía Torres-Martínez, Ángela Liliana Monroy-Díaz
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Figura 1. Algoritmo de selección de artículos

RESULTADOS

Epidemiología

La LC es una enfermedad que se presenta en 98 
países de todo el mundo y que ocasiona 1,2 mi-
llones de casos. Alrededor de un tercio de estos, 
ocurren en regiones como América, la cuenca 

mediterránea, Asia occidental, Medio Oriente y 
Asia central. Los diez países con más prevalen-
cias estimadas son Afganistán, Argelia, Colom-
bia, Brasil, Irán, Siria, Etiopía, Sudán del Norte, 
Costa Rica y Perú, que representan en conjunto 
del 70 % al 75 % de la incidencia global estimada 
de LC (12-14). 
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En términos epidemiológicos, la LC produce una 
media mundial de años de vida ajustados por dis-
capacidad (AVAD) de 0,58 por 100 000 personas 
(15). Los países latinoamericanos con el AVAD 
más alto son Bolivia (AVAD = 4,6), Haití (AVAD 
= 4,1) y Perú (AVAD = 4,0) (16). En Colombia se 
estiman 18,6 casos de LC por cada 100 000 ha-
bitantes en riesgo. Esta forma clínica se produce 
en un 70 % en hombres con procedencia rural, 
y en quienes el grupo más afectado está entre 
los 20 y los 24 años (17). Departamentos como 
Boyacá y Santander aportan importantes cifras a 
esta endemia (18,19).

Tradicionalmente, la leishmaniasis se ha clasifica-
do en dos tipos: leishmaniasis del viejo mundo 
y del nuevo mundo, pues involucran flebótomos 
de diferentes géneros Phlebotomus y Lutzomyia, 
respectivamente. La Leishmania spp. tiene hos-
pederos selváticos, como zorros, armadillos, mar-
supiales, y en el área doméstica los más comunes 
son los caninos. Sumado a ello, la deforestación, 
el cambio climático y el aumento de la población 
humana ha facilitado la expansión de la pa-
tología a áreas donde antes no era endémica 
(20). En cuanto al espectro clínico, este involucra 
la afectación de piel, mucosas y órganos, que rel-
acionado ello con la virulencia del parásito y su 
especie. De esta forma, se ha clasificado en LC, 
LMC y LV, con periodos de incubación que oscilan 
entre 4 semanas y 6 meses (21,22).

Diagnóstico 

El diagnóstico se basa en la sospecha epidemi-
ológica de una persona procedente de alguna 
zona endémica, además de la clínica de la LC, que 
se relaciona con la aparición de úlceras cutáneas 
indoloras. Los antecedentes de estas lesiones, 
junto con afectación de mucosas como la nariz, 
la boca y la conjuntiva, pueden relacionarse con 
LMC (10,23). Para el diagnóstico es relevante 
mencionar que la forma parasítica aislada del 
vector corresponde a promastigotes y la forma 
intracelular encontrada en el huésped humano 
son los amastigotes (10,23). 

Diagnóstico clínico 

El diagnóstico se hace inicialmente con la 
sospecha clínica, dada por las afectaciones en 
piel y mucosas. La LC simple se sospecha cuando 
se presenta una lesión redondeada de fondo 
limpio de tamaño variable que puede preceder 
a la picadura de un insecto y puede crecer hasta 
convertirse en un nódulo con ulceración central 
en un tiempo aproximado de 1 a 6 meses (24), 
estas lesiones se dan en mayor proporción en 
áreas descubiertas del cuerpo y es indolora salvo 
que este infectada con bacterias (25). 

Es importante tener en cuenta que la presentación 
de estas lesiones varía según la especie involu-
crada, como L. donovani, L. major, L. tropica, L. 

Dayana Katherin Martínez-Barrera, Lina Valeria Cuervo-Alza, Dayana Sofía Torres-Martínez, Ángela Liliana Monroy-Díaz
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braziliensis, L. amazonensis y L. mexicana (26). 
Además, es preciso un diagnóstico diferencial 
con infecciones por hongos, como las ocasiona-
das por Paracoccidioides brasiliensis, Histoplasma 
capsulatum, (26) y por el complejo Sporothrix 
schenckii; así como con infecciones bacterianas, 
como lepra, micobacterias atípicas, sífilis y tuber-
culosis cutánea. Además, es necesario considerar 
úlceras debidas a otras causas locales, como estasis 
venosa o neoplasias de la piel (24,27).

En cuanto a la LC difusa, esta se caracteriza por 
limitada respuesta inmune celular y una conse-
cuente diseminación del parásito por vía tisular y 
linfática, que posiblemente se dé con la aparición 
de nódulos eritematosos que pueden ulcerarse. 
A veces, esta clase de presentación clínica lleva a 
una LMC, pues puede afectarse la orofaringe, la 
nasofaringe y las vías respiratoria bajas (9). Estas 
lesiones tiene autorresolución, por lo cual algunas 
personas no asisten a un centro de salud y pre-
sentan recurrencias después de años de evolución 
(28).

Diagnóstico por laboratorio 

Son diversos los métodos utilizados para diag-
nosticar LC y LMC, y su utilidad y precisión suelen 
depender de la forma clínica de presentación 
(10,26). A continuación, se detallan las metodo-
logías de diagnóstico directo e indirecto para LC 
y LMC (véase tabla 1).

Diagnóstico directo

El diagnóstico directo implica detectar el parásito 
en el tejido afectado. Esto puede realizarse me-
diante técnicas microscópicas, demostración 
del parásito en cultivo e identificación del ADN 
parasitario con pruebas moleculares (27).

Microscopia óptica

Dentro de las técnicas diagnósticas de primera 
línea se incluye la microscopia óptica, a partir 
de frotis del tejido afectado. En la toma de 
muestra, es necesario realizarle una isquemia a la 
lesión para prevenir el sangrado, seguido de un 
raspado de los bordes con un bisturí quirúrgico 
estéril (27). Así, se espera encontrar una mayor 
concentración de amastigotes. Posteriormente, 
la muestra se fija en un portaobjetos y se tiñe 
con colorantes estándar para hematología, como 
Giemsa o hematoxilina-eosina (24). En la obser-
vación microscópica se confirma la presencia del 
estadio, que mide entre 2 y 4 µm de diámetro 
(10) y presenta un núcleo y un cinetoplasto en 
forma de bastón (11). Para este procedimiento 
es importante indagar con la persona afectada 
el tiempo de evolución de la lesión, puesto está 
asociado con la presencia de los parásitos, por 
la resolución inmune ante la infección. Por otra 
parte, la lesión no debe estar sobreinfectada con 
bacterias, dado que limitaría la sensibilidad de la 
prueba (27,29).
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Otra técnica es el examen de las lesiones mediante 
biopsia, empleando la lesión más reciente que 
reporte el paciente. Se puede infiltrar con un 
anestésico local para limitar el dolor (30,31). En 
el proceso, se realiza una punción de 2 a 3 mm 
del borde activo y se fija en formalina al 10 %; 
posteriormente, se adiciona parafina eosina (27), 
y luego se analiza mediante microscopia o in-
munohistoquímica. Se ha demostrado que esta 
técnica es más sensible que solamente el análisis 
de raspado de las lesiones, con una sensibilidad 
promedio del 60 %, pues los parásitos no se distri-
buyen de forma homogénea en el tejido, lo cual 
dificulta su observación en frotis directos. Las li-
mitaciones están relacionadas con su baja sensi-
bilidad y la identificación hasta género (30,31).

Cultivo 

Existen técnicas de cultivo que conservan parte 
del procedimiento de toma de muestra que se 
realiza para la biopsia, capaces de mejorar la sen-
sibilidad de detección; además, proporcionan la 
opción de identificar género y especie, pero su 
uso es limitado en la rutina. Estos pueden ser 
de tres tipos: líquido, semisólido y bifásico; los 
dos últimos necesitan sangre para la génesis de 
parásitos, y los líquidos, suero fetal bovino, que 
aportan factores de crecimiento. El medio más 
usado es el Novy, McNeal, Nicolle (NNN) (10,32), 
en el cual se observa el desarrollo de amastig-
otes a promastigotes; sin embargo, su principal 

limitación es que requiere largos periodos de 
incubación (entre 3 y 21 días), que dependen 
de la especie estudiada (24,27).

Se ha descrito otra variedad de medios para 
el cultivo de Leishmania, entre ellos el medio 
Roswell Park Memorial Institute (RPMI), Medio 
Eagle modificado de Dulbecco (DMEM), Schneider e 
infusión de hígado y triptosa (LIT), suplementados 
con diferentes porcentajes de suero fetal bovino. 
En 2018 se reportó un medio llamado Nayak, 
para el cultivo de promastigotes, que conserva 
la infectividad y la morfología para un posterior 
cultivo celular (33). 

Técnicas moleculares

La PCR eleva la sensibilidad de diagnóstico para 
el género Leishmania spp. (11), a partir de diver-
sas muestras, como tejido cutáneo, tejido mu-
cocutáneo, bazo y medula ósea. Las variaciones 
de esta técnica —PCR cuantitativa o en tiempo 
real (qPCR)— facilitan estimar cargas parasitar-
ias, hacerle seguimiento al tratamiento y evaluar 
fallas terapéuticas; mientras que la PCR de poli-
morfismo de longitud de fragmento de restric-
ción (PCR-RFLP) aporta a identificar la especie 
parasitaria (27,31,34).

Para usar esta técnica, es necesario conocer el 
genoma parasitario que involucra la identificación 
de blancos genómicos como ADNr (ITS-1 y SSU 
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rADN), ADN de minicírculo de cinetoplasto (ADNk), 
ADN nuclear (27), miniexón líder de empalme 
(SMLE), gen de triparedoxina peroxidasa, gen de 
la proteína 70 de choque térmico (HSP70) (30), 
gen 18S rARN, gen 7SL-RNA y enzimas del meta-
bolismo de carbohidratos (35).

En las enfermedades mucocutáneas, el uso del 
ADNk como diana genética es altamente sensible 
para detectar parásitos; mientras que los genes 
que codifican espaciadores transcritos internos 
(ITS) son más útiles para la diferenciación de es-
pecies (36). En particular, está adquiriendo cada 
vez mayor relevancia el uso de técnicas molecu-
lares, donde la qPCR se ha vuelto más útil, debido 
a su rápida velocidad y su amplio rango dinámico 
(35). En la LC, la PCR ha demostrado ser una her-
ramienta valiosa y su sensibilidad puede alcanzar 
el 100 % (37).

PCR convencional. La PCR es una reacción en-
zimática in vitro que amplifica millones de veces 
una secuencia de ADN específica. Esta técnica 
se basa en una replicación hecha por la enzima 
ADN polimerasa termoestable (Taq polimerasa). 
Para iniciar la reacción se utiliza una secuencia 
conocida como cebador o primer; posterior-
mente, se siguen los pasos de desnaturalización 
de la cadena, hibridación y extensión, seguida del 
número de ciclos de repetición (38). El primer paso 
es desnaturalizar las cadenas de ADN separadas a 
95 °C. El segundo paso es la hibridación, donde se 

reduce la temperatura en un rango aproximado 
entre 35 °C y 60 °C, para permitir que los ceba-
dores se unan de forma complementaria al ADN 
molde. Finalmente, en la elongación, la enzima 
polimerasa incorpora nucleótidos adicionales en 
el extremo 3’ libre de la región donde se coloca 
el cebador híbrido (39). Como principal ventaja, 
se permite la utilización de cualquier material 
biológico que contenga fragmentos de ADN de 
Leishmania spp., además de una alta sensibilidad 
y especificidad cercana al 100 %. Sin embargo, es 
importante tener en cuenta que estos resultados 
podrían variar, debido a la metodología desarrollada 
para la extracción, almacenamiento y manipulación 
del material genético (40).

Reacción en cadena de la polimerasa en tiempo 
real. La qPCR tiene como objetivos detectar y cuan-
tificar secuencias específicas de ácidos nucleicos 
mediante la lectura de la fluorescencia emitida 
durante la reacción con las curvas melting, que 
indica la producción de amplificaciones en cada 
ciclo (41). La concentración inicial de ADN obje-
tivo se puede cuantificar utilizando estándares 
con valores conocidos y aumentar gradualmente 
durante el ciclo de amplificación (42). Se utilizan 
fluoróforos de unión a ADN no específicos como 
bromuro de etidio o SYBR Green I, sondas de hi-
drólisis, sondas de hibridación, balizas molecu-
lares o sondas específicas de secuencia. El más 
utilizado es SYBR Green I, que interactúa con el 
surco menor de la doble cadena de ADN, que 
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emite 1000 veces más fluorescencia que cuando 
está libre en solución (38).

Según Gow et al. (43), se han desarrollado kits 
comerciales disponibles que se basan en la am-
plificación por PCR y la detección de genes de 
Leishmania, como el Kit de Detección de Leish-
mania EasyScreen, Genesig Leishmania, SMART 
Leish y Kit de PCR para L. major y L. tropica. Estos 
ofrecen amplias opciones con un gran potencial 
para ayudar en las respuestas de salud pública.

PCR fusión de alta resolución (PCR-HRM). Es un 
método que se basa en variaciones en secuencias 
genéticas y utiliza colorantes que se unen al ADN 
bicatenario para medir la intensidad de fluores-
cencia durante la disociación de amplicones de 
ADN de doble cadena a cadena sencilla, genera-
dos a partir de un ensayo de qPCR (39). Los prin-
cipales blancos genéticos utilizados son HSP 70, 
ITS1 y 7SL, y más recientemente se ha empleado 
el gen de la permeasa de aminoácidos 3 (aap3) 
(39,44). Sus principales ventajas incluyen la re-
ducción de algunos problemas asociados con téc-
nicas moleculares anteriores, como la necesidad 
de oligonucleótidos modificados, baja precisión 
y aplicaciones limitadas de alto rendimiento (44).

PCR por polimorfismo de longitud de fragmentos 
de restricción (PCR-RFLP). Es una técnica molecu-
lar que implica la digestión de productos amplifi-
cados mediante PCR con enzimas de restricción. 

Ello genera fragmentos polimórficos únicos que 
sirven como marcadores para identificar especies 
de Leishmania (24). Esta metodología se ha usado 
exitosamente con el análisis de los ITS, los cuales 
están altamente conservados entre las especies 
L. donovani, L. infantum, L. major, L. tropica y 
L. aethiopica. Además, se ha logrado una tipifi-
cación más sencilla de L. infantum y L. donovani, 
tratada previamente con la enzima de restricción 
Hae III (34,41).

Electroforesis enzimática multilocus (MLEE). Es 
considerado el método estándar para caracterizar 
especies de Leishmania. Se basa en la utilización 
de un perfil isoenzimático, mediante la mi-
gración electroforética en gel dependiente del 
pH, seguido de la comparación de la muestra 
problema con una cepa de referencia (24,27,45). 
En la actualidad, este tipo de análisis multilocus 
se prefiere para estudios poblacionales, ya que 
logran una mejor resolución, además de destacar 
su importante contribución en el desarrollo de los 
primeros árboles filogenéticos de este parásito 
(43). Sin embargo, debido a sus múltiples pasos 
e infraestructura requerida, se ha consolidado 
como una prueba engorrosa, lenta y tediosa, por 
lo que solo se recomienda para el seguimiento 
epidemiológico en centros de control y es limita-
do su uso (24,27,45). 

Amplificación isotérmica mediada por bucle 
(LAMP). Es un nuevo método de amplificación de 
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ADN que se realiza en condiciones isotérmicas; que 
se ha usado para detectar ADN de las especies 
L. donovani, L. tropica y L. major, y que permite 
el diagnóstico rápido y confiable de diferentes 
formas de leishmaniasis, incluida la LC (39). Este 
ensayo es fácil de llevar a cabo, debido a que 
maneja unos rangos de temperatura más bajos 
que las técnicas moleculares mencionadas, pues 
oscilan entre 60°C y 65°C. Por ello, no se requiere 
un termociclador, es de bajo costo y la visualiza-
ción de resultados no precisa un paso de elec-
troforesis, sino que se puede visualizar median-
te la adición de colorantes que se unen al ADN 
(24,30,39).

Droplet Digital PCR (dd PCR). Esta técnica cuantifica 
la cantidad de moléculas de ADN de una muestra 
que involucra fluorocromos durante la amplifi-
cación del ácido nucleico, sin una curva estándar 
(46). Posterior a ello se agrupan las particiones de 
la muestra en las que tienen los amplicones y las 
negativas (sin amplicones), mediante nanofluidos 
o emulsiones de agua en aceite. Se cuantifican 
por métodos estadísticos como la distribución de 
Poisson (47). 

Para el diagnóstico de LC aún es limitado su uso, 
pero dado que los métodos moleculares tienen 
mayor sensibilidad, se han realizado ensayos 
para el uso de esta técnica para especies de Lei-
shmania del nuevo mundo; sin embargo, dado 
su rendimiento diagnóstico, esta técnica no se 

recomienda para uso rutinario, además de su 
elevado costo sobre otras técnicas como la qPCR 
(48).

Por otro lado, en hospederos de leishmaniasis, 
como los caninos, se evaluó esta técnica para 
cuantificar la carga parasitaria del microrganismo 
usando como prueba de referencia la qPCR, con 
un 100 % de concordancia entre las técnicas es-
pecíficamente para Leishmania infantum (49).

Diagnóstico indirecto 

Diagnóstico serológico

El diagnóstico serológico se basa en la detección 
de respuestas humorales específicas, general-
mente mediante la identificación de anticuerpos 
tipo inmunoglobulina G. Entre las principales 
ventajas de esta técnica se destaca su facilidad 
de uso, su utilidad en el seguimiento de la en-
fermedad y sus altos valores de sensibilidad y 
especificidad. Sin embargo, está recomendada 
únicamente en las formas clínicas de LMC y LV, 
dada por la especie L. infantum (50), ya que en 
la LC no se suele detectar una respuesta humoral 
significativa. Ello lleva a tener anticuerpos inde-
tectables (10,43) y puede resultar en falsos neg-
ativos, debido a la variación antigénica entre las 
especies de parásitos y a la limitada producción 
de anticuerpos neutralizantes (39,51). 
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Por otro lado, el rendimiento diagnóstico de las 
pruebas serológicas puede variar según la forma 
clínica de la leishmaniasis y la región endémica 
(33), así como debido a la existencia de reac-
ciones cruzadas con otras especies de parásitos 
como Trypanosoma cruzi y Toxoplasma gondii 
(27,29,52). Por esta razón, existen diversas téc-
nicas inmunodiagnósticas disponibles comer-
cialmente que buscan reducir estas limitaciones, 
mediante la variación de los anticuerpos conju-
gados y el antígeno blanco que se busca detectar 
en las muestras de suero. Entre estas técnicas se 
incluyen la inmunofluorescencia indirecta (IFI), la 
prueba de aglutinación directa (DAT), el ensayo 
inmunoabsorbente ligado a enzima (ELISA), la 
prueba de aglutinación de látex, el análisis de 
transferencia Western y, en menor medida, la 
prueba de tira inmunocromatográfica (29,39,51).

Prueba de intradermorreacción de Montenegro 

Esta prueba no es diagnóstica por sí sola, es 
orientativa y se basa en una intradermorreac-
ción que se realiza inyectando antígenos de 
promastigotes de Leishmania (29,34). El resulta-
do se evalúa 48 horas posinoculación. Se consid-
era que un diámetro mayor a 5 mm indica una 
reacción positiva (27). Su uso está indicado en 
bajas cargas parasitarias, persistencias de lesiones 
o lesiones con más de dos meses de evolución; 
así como en estudios epidemiológicos en áreas 
endémicas, pues su positividad persiste aun tres 

meses después de la aparición de las lesiones 
cutáneas (39,53). Sin embargo, se utiliza principal-
mente como complemento en casos de sospecha 
de LC y LMC, en estudios epidemiológicos de 
todas las formas de la enfermedad y en ensayos 
de vacunas, dado que no puede distinguir entre 
infecciones pasadas y recientes (26).

Discusión 

Las técnicas convencionales, como la observación 
de amastigotes a partir de muestras de raspado 
de lesión y la biopsia, son necesarias para identifi-
car el parásito en muestras clínicas, lo que facilita 
un tratamiento temprano para la leishmaniasis. 
Sin embargo, estas técnicas pueden tener limita-
ciones, en cuanto a sensibilidad y especificidad. 
Por ello, se han desarrollado nuevas técnicas 
moleculares que son herramientas útiles en el 
diagnóstico de LC y la LMC. Entre estas técnicas 
se encuentran la PCR, que permite detectar el 
genoma del parásito; la PCR-RFLP; la PCR-HRM, 
que ayuda a identificar las especies de Leishma-
nia, y la LAMP, una técnica eficaz, debido a su alta 
sensibilidad, especificidad, rapidez, simplicidad y 
facilidad de uso (29,39,40,59).

En relación con la PCR-HRM, es útil para el diag-
nóstico e identificación de especies de Leishmania 
con un porcentaje del 100 % de concordancia con 
la tipificación obtenida por PCR-RFLP. Incluso, se 
logró detectar la presencia de estos parásitos en 
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Tabla 1. Técnicas de diagnóstico directo e indirecto para leishmaniasis cutánea 
y leishmaniasis monocutánea

 

Técnica Fundamento Ventajas Limitantes Forma 
clínica

Microscopia óptica 
a partir de raspado 
de tejido cutáneo 
(11,21,24,27,39,52)

Es una observación mi-
croscópica de amastigotes 
en un portaobjetos teñido 
con colorantes hematológi-
cos como Giemsa, tomada 
de del paciente mediante 
un raspado de la lesión

·	 Fácil acceso

·	 Rápido

·	 Económico

·	 Alta especificidad (100 %)

·	 Prueba rápida en el punto de 
atención al paciente

·	 La detección del agente eti-
ológico depende de la experti-
cia del personal en salud

·	 No permite la identificación de 
la especie

·	 El tiempo de evolución de 
la lesión disminuye la carga 
parasitaria dificultando su 
visualización 

LC

Microscopia óptica 
a partir de biopsia 
de piel (21,24)

Permite la observación de 
amastigotes mediante la 
tinción hematoxilina-eo-
sina en un corte histopa-
tológico de la zona afectada 

·	 Permite descartar otras 
posibles causas, princi-
palmente enfermedades 
malignas

·	 Señala la ubicación de los 
parásitos en el tejido y per-
mite visualizar la respuesta 
inmune celular

·	 Técnica invasiva

·	 No permite la identificación de 
la especie

·	 Presenta baja sensibilidad 
(60 %)

·	 La detección del agente eti-
ológico depende de la experti-
cia del personal en salud

LC, LMC

Cultivo 
(10,21,24,27,29,39)

Se utiliza parte del material 
de biopsia para la inoc-
ulación de un medio de 
cultivo

·	 Su sensibilidad es del 
47 %-91,2 %

·	 Dependiendo de la especie 
del parásito, las tecnologías 
de microcultivo suelen ser 
menos costosas, debido al 
menor volumen requerido

·	 Fácil de usar y buena        
sensibilidad

·	 Se requiere personal capacit-
ado para la manipulación del 
medio y mantenimiento de 
condiciones estériles

·	 Puede contaminarse con bacte-
rias u hongos, ya que su crec-
imiento es lento (7-21 días)

·	 Los resultados pueden variar 
dependiendo de la carga y 
especie parasitaria 

LC, LMC
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Técnica Fundamento Ventajas Limitantes Forma 
clínica

Reacción en 
cadena de la poli-
merasa convencio-
nal (10,24,27,29, 
31,34,38,40,54)

Se trata de una reacción 
enzimática in vitro que 
amplifica una secuencia de 
ADN específica millones de 
veces. La técnica se basa en 
la replicación por un ADN 
polimerasa termoestable

·	 Alta sensibilidad (92 %-98 %) 
y especificidad (100 %) con 
resultados precisos

·	 Tiene fácil interpretación 
diagnóstica

·	 Permite la utilización de 
diferentes muestras

·	 El gen diana más utilizado 
es el ADNk, debido al alto 
número de copias de los 
minicírculos (10 000 por 
célula)

·	 Rango de detección limitado

·	 Dependiendo del marcador 
genético permite la identi-
ficación de género, mas no 
especie

·	 La sensibilidad puede verse 
afectada por el diseño de 
primers. 

·	 La sensibilidad puede verse 
afectada dependiendo del mét-
odo de extracción empleado

·	 Requiere un protocolo 
estandarizado

LC, LMC

PCR en tiem-
po real (qPCR) 
(29,30,38,39,41, 
43,55,56)

Se trata de una reacción 
enzimática in vitro que 
amplifica un fragmento 
específico de ADN y este 
puede ser medido de forma 
cuantitativa por la sonda de 
fluorescencia empleada 

·	 Alta sensibilidad (90 %-98 %)

·	 Proceso de estandarización 
más simple

·	 Se obtienen resultados rápi-
dos y confiables

·	 Es útil para el diagnóstico y 
seguimiento de los pacientes

·	 Permite la tipificación de 
parásitos a nivel de subgéne-
ro, complejo o especie

·	 Se puede usar en estudios 
epidemiológicos

·	 El gen diana más utilizado es 
el ADNk o HSP 70

·	 La sensibilidad puede verse 
afectada dependiendo del mét-
odo de extracción empleado

·	 La sensibilidad puede verse 
afectada por el diseño de 
primers. 

·	 Requiere un protocolo 
estandarizado

LC, LMC

PCR fusión de alta 
resolución (PCR-
HRM) (29,39,44)

El método implica la uti-
lización de la técnica de 
PCR en tiempo real para 
amplificar secuencias de 
ADN. Luego, se añaden 
colorantes fluorescentes 
con el propósito de que se 
integren

·	 Obtención de resultados en 
un tiempo corto

·	 Baja probabilidad de con-
taminación

·	 Emplea los genes HSP 70, 
ITS1, 7SL y aap3

·	 Se requiere personal capac-
itado.

·	 Se necesitan equipos especial-
izados

·	 Técnica relativamente costosa

·	 Se requieren cultivos puros 
para la estandarización de la 
técnica 

LC, LMC

Dayana Katherin Martínez-Barrera, Lina Valeria Cuervo-Alza, Dayana Sofía Torres-Martínez, Ángela Liliana Monroy-Díaz



133      

Revista Investigación en Salud Universidad de Boyacá

Volumen 11 • Número 1 • Enero - Junio 2024 • ISSN 2389-7325 • e-ISSN: 2539-2018

Técnica Fundamento Ventajas Limitantes Forma 
clínica

PCR por polimorf-
ismo de longitud 
de fragmentos de 
restricción (PCR-
RFLP) (24,29,39)

El patrón de bandas del 
producto puede usarse 
para identificar una especie 
particular, basándose en la 
presencia o ausencia de un 
sitio de enzima de restric-
ción en el producto de PCR 
de origen objetivo

·	 Alta sensibilidad, especifi-
cidad y capacidad para des-
cartar un diagnóstico de LC 
(95 %-100 %)

·	 Económica en comparación 
con la PCR en tiempo real 

·	 Se pueden utilizar los genes 
HSP 70, la glucoproteína 
(gp) 63, el ADNk, la cisteína 
proteasa B, el miniexón o la 
subunidad 7 de la NADH 
deshidrogenasa

·	 Los perfiles obtenidos pueden 
ser difíciles de interpretar, 
debido a la presencia de isofor-
mas, que son variaciones entre 
copias del mismo parásito. 
Esto implica que no sea prácti-
ca la secuenciación dirigida del 
objetivo GP63

·	 Limitada reproducibilidad de 
la técnica entre laboratorios 

LC, LMC

Electroforesis 
enzimática mul-
tilocus (MLEE) 
(24,27,39,43,45)

Se basa en la comparación 
de un perfil de proteínas 
de la cepa problema y cepa 
control

Método que permite discriminar 
las especies de Leishmania según 
el perfil de proteínas del parásito

·	 Se requiere una infraestructura 
adecuada y personal capac-
itado

·	 Su uso se encuentra limitado 
a un número restringido de 
laboratorios en todo el mundo

LC, LMC

Amplificación 
isotérmica mediada 
por bucle (LAMP) 
(24,29,30,38,39,57)

Se basa en la amplificación 
de secuencias de ácidos 
nucleicos empleando una 
ADN polimerasa de Ba-
cillus stearothermophilus 
y un conjunto de primers 
para el reconocimiento 
del fragmento objetivo de 
ADN

·	 Buena sensibilidad 
(92 %-100 %)

·	 No requiere un termoci-
clador

·	 Es relativamente económico 
y fácil de ejecutar

·	 Empleada en el estudio de 
insectos vectores

·	 Podría usarse en regiones 
endémicas, donde los recur-
sos médicos son limitados

·	 Permite el diagnóstico rápido 
y fiable de diferentes formas 
de leishmaniasis

·	 El resultado se obtiene en 
un tiempo promedio de 30 
minutos

·	 Se pueden emplear blancos 
genéticos como 18s RNA y 
ADNk

·	 La sensibilidad puede verse 
afectada por el diseño de 
primers. 

·	 La contaminación residual de 
las muestras podría arrojar 
resultados falso positivos 

·	 Se requiere una infraestructura 
adecuada y personal capac-
itado

LC, LMC
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Técnica Fundamento Ventajas Limitantes Forma 
clínica

Droplet Digital 
PCR (dd PCR) 
(46-49)

Se presenta como una al-
ternativa a la qPCR. En esta 
técnica se permite la cuan-
tificación del ADN, dada 
la partición del material 
genético en múltiples re-
acciones que se realizan en 
paralelo. Posteriormente, 
se realizará la amplificación 
con sondas marcadas con 
fluoróforos

·	 La cuantificación de ADN 
se logra sin depender de una 
curva de calibración

·	 Es posible amplificar blancos 
genéticos con mayor pre-
cisión

·	 Es útil para la cuantificación 
de variantes raras

·	 Puede detectar cantidades 
pequeñas del blanco genético

·	 Cada partición no debe con-
tener más de una molécula 
objetivo

·	 Muestras clínicas requieren en-
tre 10 000 y 100 000 particiones 
aproximadamente

·	 Se requiere una infraestructura 
adecuada y personal capac-
itado

·	 Costoso y requiere controles 
internos

·	 Riesgo de contaminación

·	 No se recomienda su uso 
rutinario 

LC

Intrader-
morreacción                       
de Montenegro 
(10,21,27,29,  
34,52,58)

Se basa en una reacción de 
hipersensibilidad de tipo 
retardado a los antígenos 
totales de los promastigotes 
en leishmaniasis

Tiene valores elevados de sen-
sibilidad y especificidad (86 %- 
100 %)

·	 Limitación a la hora de distin-
guir entre infecciones actuales 
y anteriores

·	 Requiere instalaciones espe-
cializadas para la producción 
del antígeno parasitario

·	 Puede indicar resultados falso 
negativos en pacientes con 
LC de menos de un mes de 
duración

·	 Puede indicar resultados falso 
positivos en personas de zonas 
endémicas por infecciones 
subclínicas

LC, LMC

Test de agluti-
nación directa 
(DAT) (29)

Es una redacción de aglu-
tinación entre un antígeno 
y un anticuerpo. L. aethi-
opica es el microrganismo 
más usado

Tiene una alta sensibilidad 
(90,5 %) y especificidad (91,8 %)

·	 Para la especie L. donovani 
tiene una baja sensibilidad

·	 Falta de valor predictivo para 
determinar la curación de la 
enfermedad, ya que se presen-
tan resultados positivos incluso 
después de años de tratamiento

·	 Requiere diluciones seriadas

LMC
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Técnica Fundamento Ventajas Limitantes Forma 
clínica

Prueba de inmu-
nofluorescencia 
indirecta (IFI) 
(24,29,30,39,51)

Se basa en la detección de 
anticuerpos anti- Leish-
mania mediante el uso 
de antígenos específicos 
(forma promastigote) y 
anticuerpos secundarios 
conjugados con colorantes 
fluorescentes

Tiene una alta sensibilidad (96 %) 
y especificidad (98 %)

·	 No correlaciona los niveles de 
anticuerpos circulantes con el 
estadio de la enfermedad

·	 Es costoso

·	 Requiere un nivel de habilidad 
técnica y profesionales capac-
itados

·	 Pueden presentarse reacciones 
cruzadas con otros trypano-
somátidos

LMC

Western blot 
(24,27,39)

Esta técnica permite la 
identificación de proteínas. 
Comienza con la extracción 
de estas, seguida de su sep-
aración mediante electro-
foresis, y luego se transfie-
ren a una membrana donde 
se expone un anticuerpo 
específico contra la proteí-
na en estudio, junto con un 
segundo anticuerpo conju-
gado con fluorescencia

Alta sensibilidad (98 %) y especi-
ficidad (100 %)

·	 Múltiples pasos para la emis-
ión de resultados por lo cual es 
lenta y costosa

·	 Necesita de profesionales 
cualificados

LMC

Ensayo inmunoab-
sorbente ligado a 
enzima (ELISA) 
(24,29,50)

Es una técnica en la que se 
detecta un antígeno inmo-
vilizado mediante la unión 
de un anticuerpo específico 
y un segundo anticuerpo 
conjugado con una enzima 
generando un cambio de 
color visible

·	 Permite la utilización de una 
gran cantidad de muestras 
con diferentes antígenos 

·	 Tiene una especificidad 
cercana al 94 %

·	 Existe una variedad de 
antígenos para su uso. Estos 
pueden ser extractos comple-
tos o solubles de promastig-
otes o amastigotes, proteínas 
recombinantes y proteínas 
purificadas

·	 Tiempos de incubación pro-
longados

·	 Baja sensibilidad (58 %)

·	 No discrimina si la enferme-
dad es activa o el paciente se 
encuentra en fase de recu-
peración 

·	 La sensibilidad de la técnica 
depende del antígeno usado

LMC
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muestras negativas diagnosticadas por métodos 
convencionales. Teniendo en cuenta que pre-
sentó una tasa de confianza superior al 95 % y 
logró identificar 91 muestras de 98, de las cuales 
el 81,63 % fueron de L. panamensis, el 11,22 % 
fueron L. braziliensis y el 7,14 % fueron casos 
desconocidos (60).

Las técnicas moleculares ofrecen una sensibilidad 
superior a las técnicas convencionales, lo que se 
traduce en beneficios significativos para lograr 
un diagnóstico más preciso y menos invasivo. Es 
importante tener en cuenta que la PCR es una 
prueba mucho más rápida y eficaz en la identifi-
cación de las especies de Leishmania. Por lo tanto, 
resulta crucial para determinar un tratamiento 
oportuno, dado que cada agente etiológico tiene 
un comportamiento diferente frente a esta en-
fermedad. La combinación de ambos enfoques 
mejora la precisión del diagnóstico, optimiza la 
atención médica y contribuye a un manejo más 
efectivo de la enfermedad (40,51,60).

Es importante mencionar que para el diagnóstico 
de LMC se utilizan técnicas convencionales acom-
pañadas de serología para detectar anticuerpos 
específicos contra Leishmania. Esta forma clínica 
de la enfermedad se caracteriza por presentar 
lesiones más profundas y menos ulcerativas que 
otras, lo que dificulta su detección mediante la 
microscopia óptica. Por ello, es fundamental 
conocer la sensibilidad y especificidad de cada 
una de estas pruebas, para poder detectar la 

enfermedad en sus distintas formas. No obstante, 
no se deben descartar estas técnicas convencionales, 
ya que son esenciales como apoyo diagnóstico no 
solo para la LMC, sino también para muchas otras 
enfermedades parasitarias (10,21,43,53).

Con la llegada de la era posgenómica, ha surgido 
un interés en la inmunoproteómica, que abarca 
una serie de técnicas enfocadas en la separación, 
identificación y cuantificación de proteínas. Estas 
técnicas han permitido mejorar las pruebas de 
diagnóstico de la leishmaniasis mediante la eva-
luación del potencial uso de reconocimiento de 
anticuerpos (30). Además, la combinación de 
herramientas bioinformáticas como TritrypDB 
o SignalP ha contribuido a la identificación de 
algunos péptidos sintéticos para el serodiagnós-
tico biológico (51).

CONCLUSIONES

Cuando se aborda el diagnóstico de las infecciones 
causadas por LC y LMC, es de suma importancia 
garantizar una adecuada gestión de estas enfer-
medades. Tanto los métodos moleculares como 
los convencionales ofrecen varias ventajas al 
personal de salud durante su aplicación.

El diagnóstico molecular, que incluye técnicas 
como la PCR, proporciona una sensibilidad y espe-
cificidad excepcionales, que garantiza resultados 
más precisos. Estos métodos permiten la detección 
directa del material genético del parásito a partir 
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de diferentes muestras, lo que aumenta las capa-
cidades de diagnóstico, en comparación con los 
métodos tradicionales. Esto es particularmente 
valioso en entornos clínicos donde se requiere 
una respuesta rápida para iniciar el tratamiento 
adecuado para el paciente.

Por otra parte, es importante reconocer que, a 
pesar de sus grandes ventajas, los métodos mo-
leculares presentan altos costos, requieren un 
personal de laboratorio capacitado, además de 
una infraestructura y equipos especializados. En 
contraste, los métodos convencionales, si bien 
tienen desventajas en cuanto a su sensibilidad, 
son técnicas menos costosas, asequibles y de 
fácil manejo, lo que las convierte en una de las 
primeras opciones. Estas técnicas permiten una 
visualización morfológica directa de los parásitos 
en la muestra, lo que es valioso para confirmar 
el diagnóstico. Además, aíslan y caracterizan las 
cepas de Leishmania, lo que resulta esencial para 
la investigación epidemiológica y contribuye a las 
estrategias de prevención y promoción de esta 
enfermedad. 

Finalmente, esta revisión de las técnicas de diag-
nóstico ofrece perspectivas que aportan utilidad 
como base de futuros estudios.
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Accidentes y enfermedades laborales en la industria 
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RESUMEN

Introducción: El sector agrícola constituye una importante fuente de trabajo para la población obrera; sin embargo, 
las actividades agropecuarias productivas, si no se realizan bajo condiciones seguras, pueden causar contingencias 
laborales a los trabajadores. En tal sentido, se precisa identificar los factores de riesgo de enfermedades laborales 
en este sector para implementar intervenciones asertivas en sistemas de gestión en seguridad y salud en el trabajo. 
Objetivo: Identificar factores de riesgo y describir medidas de control para minimizar accidentes y enfermedades 
laborales en la industria agropecuaria Metodología: Revisión narrativa. La información se obtuvo en bases de 
datos como SciELO, ScienceDirect, Scopus, Redalyc y Pubmed. La información se eligió siguiendo los criterios: año 
de publicación 2010-2022, disposición completa, varios idiomas, discriminándola mediante el uso del diagrama 
PRISMA. Luego, la información se analizó con la herramienta RAI. Desarrollo y discusión: Los agricultores están 
expuestos a contaminantes químicos, agentes biológicos y condiciones ergonómicas y mecánicas propias de los 
diferentes procesos de la actividad agrícola, que generan enfermedades laborales de diferente severidad e incluso 
pueden ocasionar la muerte. Conclusión: Se identificaron diferentes factores de riesgo para los trabajadores 
agropecuarios. Se requiere el cumplimiento de requisitos legales y la puesta en marcha de sistemas de gestión en 
seguridad y salud en el trabajo que protejan la industria agrícola tanto formal como informal.
Palabras clave: riesgos laborales; salud laboral; enfermedades de los trabajadores agrícolas; industria agropecuaria.
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Accidents and Diseases in the Agricultural Industry: Risk Factors and Control Measures

ABSTRACT

Introduction: The agricultural sector is an important source of work for the working population, 
however, agricultural productive activities if they are not carried out under safe conditions can cause 
labor contingencies to workers, it is necessary to identify risk factors and occupational diseases in this 
sector to make assertive interventions in the implementation of a Management System in safety and 
health at work. 

Objective: To identify risk factors and describe control measures to minimize occupational accidents 
and diseases in the agricultural industry 

Methodology: A narrative review was performed, the information was obtained in databases such 
as SciELO, ScienceDirect, Scopus, Redalyc and Pubmed. Eligibility for information was made following 
choice criteria: year of publication 2010-2022, complete layout, several languages, discriminating the 
information through the use of the prism diagram. The analysis of the information was carried out 
with the RAI tool. 

Development and Discussion: Farmers are exposed to chemical contaminants, biological agents, 
ergonomic and mechanical conditions typical of the different processes of agricultural activity that 
generate diseases of different severity and can even cause death. Conclusion: Different risk factors for 
agricultural workers are identified. It requires compliance with legal requirements and the implemen-
tation of inclusive SG-SST that protect the agricultural industry both formal and informal.

Keywords: occupational hazards; occupational health; diseases of agricultural workers; agricultural 
industry.
 
Acidentes e doenças ocupacionais na indústria agropecuária: fatores e medidas de c 
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Nidia Paola Alvarado Aguilar, Deissy Paola Bernal Castiblanco

Acidentes e doenças ocupacionais na indústria agrícola: fatores e medidas de controle

RESUMO

Introdução: O setor agrícola constitui uma importante fonte de trabalho para a população trabalhadora; 
no entanto, as atividades agropecuárias produtivas, se não realizadas em condições seguras, podem 
causar contingências laborais para os trabalhadores. Nesse sentido, é preciso identificar os fatores de 
risco de doenças ocupacionais nesse setor para implementar intervenções assertivas em sistemas de 
gestão de segurança e saúde no trabalho. 

Objetivo: Identificar fatores de risco e descrever medidas de controle para minimizar acidentes e 
doenças ocupacionais na indústria agropecuária. 

Metodologia: As informações foram obtidas em bases de dados como SciELO, ScienceDirect, Scopus, 
Redalyc e Pubmed. As informações foram selecionadas seguindo os critérios: ano de publicação 2010-
2022, texto completo, vários idiomas, discriminando-as por meio do uso do diagrama PRISMA. Em 
seguida, as informações foram analisadas com a ferramenta RAI. 

Desenvolvimento e discussão: Os agricultores estão expostos a contaminantes químicos, agentes 
biológicos e condições ergonômicas e mecânicas próprias dos diferentes processos da atividade agrícola, 
que geram doenças ocupacionais de diferentes gravidades e podem até ocasionar a morte. 

Conclusão: Foram identificados diferentes fatores de risco para os trabalhadores agropecuários. É ne-
cessário o cumprimento dos requisitos legais e a implementação de sistemas de gestão de segurança 
e saúde no trabalho que protejam a indústria agrícola, tanto formal quanto informal. 

Palavras-chave: riscos ocupacionais; saúde ocupacional; doenças dos trabalhadores agrícolas; indústria 
agropecuária.  
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INTRODUCCIÓN

La industria agropecuaria representa uno de los 
sectores más significativos del área rural, de cre-
cimiento económico importante en el mundo, y 
se ha constituido en la segunda fuente de empleo 
más importante después del sector de servicios 
(1,2). Toda actividad laboral conlleva factores de 
riesgo, y el sector agrícola no es la excepción: los 
trabajadores se ven expuestos a riesgos durante 
sus labores que generan contingencias en su 
salud (3). En Colombia se ha evidenciado un de-
terioro en la calidad del empleo agrícola, porque 
en la mayoría de los casos es una actividad in-
dependiente, ejercida por trabajadores pobres 
de zona rurales (4). De ahí que las personas de 
las zonas rurales encuentren en la actividad agrí-
cola su única fuente de ingreso económico y de 
trabajo. El abordaje de esta revisión narrativa de 
la literatura contribuye a cumplir el Objetivo de 
Desarrollo Sostenible 8: “fomentar el crecimien-
to económico sostenido, inclusivo y sostenible, el 
empleo pleno y productivo y el trabajo decente 
para todos”, que es el propósito para el sector 
agrícola.

En el sector agrícola, los trabajadores pueden 
estar expuestos a factores de riesgo de enferme-
dades por la exposición continua a condiciones 
ambientales, como radiación solar; materiales utili-
zados para los cultivos, como pesticidas, plagui-
cidas, polvos o agentes químicos sensibilizantes, 

o agentes biológicos, como virus zoonóticos, 
hongos, bacterias, parásitos, entre otros (5). En 
el caso de los compuestos químicos utilizados en 
la agricultura, estos tienen efectos agudos y cró-
nicos en las personas expuestas, que van desde 
una toxicidad leve hasta neurotoxicidad e incluso 
la muerte (6). Por otro lado, existe poca capaci-
tación de los agricultores en el manejo y uso de 
sustancias químicas empleadas en los cultivos 
para erradicar agentes nocivos en sus cosechas o 
productos (7).

Dado lo anterior, es importante proteger la salud 
de los agricultores colombianos; en este caso, 
cumplir con los convenios internacionales (C129) 
sobre la inspección del trabajo agrícola y las re-
glamentaciones emanadas por el Ministerio de 
Trabajo, como el Decreto 1072 de 2015, referen-
te al Sistema de Gestión de Seguridad y Salud en 
el Trabajo (SG-SST), a fin de promover el empleo 
digno, proteger los derechos de los trabajadores, 
fomentar la calidad de vida laboral del talento 
humano, prevenir las contingencias causadas por 
las condiciones de trabajo y promover la salud 
(8-10). Los SG-SST son fundamentales en cual-
quier tipo de actividad económica, pues estos 
sistemas establecen políticas, planificación, or-
ganización y evaluación de acciones para poder 
prevenir, anticipar y controlar riesgos que afecten 
la seguridad y salud en el trabajo (11-13).

En el sector agropecuario es indispensable im-
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plementar SG-SST, por cuanto es uno de los de 
los sectores con más condiciones peligrosas en 
cuanto a los riesgos a la salud de los trabajadores, 
por la exposición prolongada a condiciones cli-
máticas y fenómenos naturales; por la utilización 
de nuevas maquinarias y herramientas que faci-
litan las actividades e incrementan los procesos 
de producción; por el uso de sustancias químicas 
en los cultivos, entre otros aspectos, que hacen 
vulnerable la mano de obra agrícola de padecer 
tanto enfermedades como accidentes de trabajo 
(14). Por otra parte, es pertinente indagar sobre 
el cumplimiento de aspectos legales en el sector 
(15), así como sobre la planificación y organiza-
ción de acciones administrativas en la mejora de 
condiciones de trabajo, regulaciones en salud, 
adiestramiento, capacitación de los trabajado-
res del agro y remuneración justa (16,17). Existe 
una necesidad de intervenir, desde la seguridad y 
salud en el trabajo, la labor de los agricultores, un 
talento humano importante en uno de los secto-
res fundamentales de la economía y subsistencia 
de un país, como lo es la industria agrícola. 

Por lo anterior, se llevó a cabo una revisión na-
rrativa de la literatura sobre factores de riesgo 
y medidas de control para minimizar accidentes 
y enfermedades laborales en la industria agro-
pecuaria, como punto de partida para abordar 
una problemática que atañe a estos trabajado-
res en materia de seguridad y salud en el trabajo, 
abordando dos grandes dimensiones: factores 

de riesgo de enfermedades laborales en el sector 
agrícola y medidas de control para minimizar las 
contingencias laborales de la industria agrope-
cuaria, que sirvan de base para la formulación de 
las intervenciones en SG-SST, controlando la ocu-
rrencia de contingencias a la salud de los agricul-
tores. Se planteó, entonces, la siguiente pregun-
ta: ¿cuáles son los factores de riesgo y medidas 
de control para minimizar accidentes y enferme-
dades laborales en la industria agropecuaria? 

METODOLOGÍA 

Se realizó una búsqueda bibliográfica siguiendo 
los siguientes pasos:

1. Diseño de la estrategia de búsqueda de la 
información: como estrategia de búsqueda se 
utilizó la revisión narrativa de la literatura con un 
nivel descriptivo.

2. Identificación y selección de la literatura relevan-
te: se utilizaron la conjugación de los descriptores 
booleanos como AND, OR, NOT, para los términos 
riesgos laborales AND enfermedades laborales 
en industria agropecuaria, riesgos laborales AND 
industria agropecuaria, enfermedades laborales 
AND industria agropecuaria, enfermedades la-
borales industria agropecuaria NOT riesgos labo-
rales, factores de riesgos industria agropecuaria 
OR enfermedades laborales, enfermedades de los 
trabajadores agrícolas OR riesgos laborales. Entre 
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los criterios de inclusión estaban: contener los 
descriptores, artículos disponibles en texto com-
pleto en las bases de datos ScienceDirect, BMC, 
SciELO, Pubmed, Proquest y Redalyc; diferentes 
fuentes de información, periodo de búsqueda 
comprendido entre 2010 y 2022 (amplitud que 
estudio obedece a la relevancia de la trayectoria 
investigativa en este tiempo), e investigaciones 
en idiomas inglés y español. Como criterios de ex-
clusión se consideraron aquellas investigaciones 
que no estuvieran relacionadas con la temática 
definida.

3. Descripción del almacenamiento y registro de 
los resultados de búsqueda: se efectuó el registro 
de la información de acuerdo con la descripción 
de cada variable considerada, autores, bibliogra-
fía en estilo Vancouver, año de publicación, base 
de datos consultada, tipo de artículo, objetivo de 
la revisión y conclusiones, en una matriz de Excel.

4. Estrategia de organización de las referencias 
seleccionadas: para clasificar la información se 
usó el diagrama de flujo PRISMA (figura 1). Par-
tiendo de 78 referencias consultadas, se analizó 
la información para identificar la literatura que 
cumpliera con los criterios de inclusión estableci-
dos. Cinco se eliminaron por duplicidad, y 23, por 
no cumplir con los criterios de inclusión. De este 
modo, quedaron 50 para estructurar la revisión 
narrativa.

Figura 1. Flujo de la selección de estudios

te un resumen analítico de investigación (RAI), 
que agrupó las bibliografías consultadas bajo dos 
dimensiones: 1) factores de riesgo laboral de en-
fermedades laborales originadas de la actividad 
agrícola y 2) medidas de control para minimizar las 
contingencias laborales de la industria agropecuaria.
6. Esta revisión narrativa se ajusta a lo establecido 
en la Resolución 32 de 2012, “Por la cual se re-
glamenta el régimen de protección, valoración y 
explotación de la propiedad intelectual derivada 
de la realización de los programas, proyectos y 
prácticas de extensión de la Universidad Nacional 
de Colombia”.

DESARROLLO

Los trabajadores agrícolas se han catalogado 
como una de las poblaciones más vulnerables 
frente a las enfermedades laborales, causadas 
por las características propias de su trabajo, las 
condiciones laborales, el uso de elementos y sus-
tancias requeridas en los cultivos, y las inadecua-
das acciones de control de riesgos (18). De ahí 
que resulte pertinente verificar objetivamente los 
factores de riesgo y las enfermedades laborales 
originadas de la actividad agrícola.

Factores de riesgo de enfermedades laborales 
originadas de la actividad agrícola 
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5. Plan de análisis e interpretación de los resultados de los artículos seleccionados: se abordó median-

Para abordar este punto, se especifican los factores 
de riesgo de la actividad agrícola y las enfermedades 
consecuencia de estos factores, esquematizadas en 
la tabla 1, para una mayor comprensión. 

Tabla 1. Factores de riesgo laboral y enfermedades 
laborales originadas de la actividad agrícola

La tabla 1 registra diferentes factores de riesgo 
laborales en el sector agrícola, así como las 

contingencias a la salud derivadas de ellos. Sin 
duda alguna, se puede estimar que el trabajador 
agrícola es un grupo vulnerable de padecer enferme-
dades y accidentes laborales; por ello, es inminente 
asumir medidas de control de riesgos para preve-
nir estas afecciones y poder promover la salud en 
este grupo de trabajadores. En tal sentido, y dada 
la importancia de la protección del trabajador, a 
continuación se presentan medidas de control de 
riesgos laborales en este sector.

Fabiola Contreras Pacheco, Karen Manuela Monroy Escamilla, Heilys Jiménez Jiménez, 
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Tipo de riesgo Riesgo Enfermedades

Ergonómico
Posturas, movimientos antigravitacionales, tareas con esfuer-
zo repetitivo, levantamiento de carga pesada, trabajos forzados 
(19-23)

Trastornos músculo-esqueléticos, fracturas óseas, agota-
miento físico, dolor torácico, dolor cervical, fatiga, estrés, 
tendinitis, deterioro de la columna vertebral (19-23)

Biológico

Virus, bacterias, parásitos, hongos, vectores y polvos de origen 
animal y vegetal.

Vía de penetración: respiratoria, dérmica, digestiva, parenteral 
(24-30)

Lesiones en la piel (mordedura, rasguño, picadura), derma-
titis de contacto por levaduras, enfermedades alérgicas (ur-
ticaria), rinitis alérgica, enfermedades por hongos (en pie 
por el uso de botas de caucho), borrelosis (transmitida por 
la garrapata) Encefalitis, brucelosis, tuberculosis, toxoplas-
mosis y amebiasis (24-30)

Físico

Ruido causado (maquinaria como tractores, motosierras, 
motor de riego, secadores de grano), sonidos emitidos por 
animales de granja que superen los 55 decibeles diurnos, vi-
braciones por el uso frecuente de maquinaria mencionada 
anteriormente y herramientas como como machete, hoces, 
uso de palas, azadones, picas, ganchos.

Iluminación, temperatura, humedad, presión atmosférica 
(19,27,31,30)

Acúfenos, pérdida auditiva, trastornos músculo-osteoarti-
culares (vibraciones), problemas de la columna vertebral, 
lesiones sistema, nervioso e irritabilidad (19,27,31,30)

Químicos

Plaguicidas, agroquímicos, químicos fertilizantes asociados 
con carga, como polvo, fibras, líquidos, gases, vapores, humos 
y material particulado. Falta de protección personal y ausen-
cia de normatividad en el sector.

Vía de penetración: inhalación, ingestión y absorción 
(2,18,24, 27,28,32-36)

Efectos adversos en la salud desde agudos hasta crónicos, 
que se manifiestan en diferentes grados.

Intoxicaciones, cáncer como linfomas no Hodgkin, neo-
plasias malignas, cáncer de cerebro y próstata y otras en-
fermedades en las vías respiratorias, alteraciones inmunes, 
enfermedades dermatológicas, alteraciones neurológicas 
(2,18,24, 27,28,32-36)

Condiciones 
climáticas y 
atmosféricas

Inclemencias-medioambientales, radiación solar, humedad, 
frío extremo y lluvia (37,38)

Cáncer de piel, quemaduras, resfriados, daño en pulmones, 
gripe, dolores musculares (37,38)

Psicosociales

Jornadas de trabajo extensas, altas demandas de atención, 
ritmos acelerados de producción, sobrecarga de trabajo, tra-
bajos repetitivos, inestabilidad contractual, acoso laboral, dis-
criminación, violencia de género y laboral, poca flexibilidad y 
baja remuneración económica (2,22,23,31,39)

Múltiples daños a su salud a causa de riesgos psicosociales, 
daños físicos (dolores musculares), emocionales (nerviosis-
mo, sensibilidad), comportamentales (consumo de calman-
tes), gastrointestinales, hipertensión arterial, endocrinos 
(diabetes) y dermatológicos. (2,22,23,31,39)
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Tipo de riesgo Riesgo Enfermedades

Riesgos de 
seguridad

Caídas al mismo y diferente nivel de objetos y elementos por 
derrumbamiento, desprendimientos; choques contra objetos 
inmóviles y móviles, golpes; proyección de partículas, atra-
pamientos por objetos y máquinas; pisadas sobre objetos, 
contacto eléctrico; incendio o explosión; mantenimiento in-
adecuado de equipos, ausencia de controles, de eliminación, 
sustitución, ingeniería, administrativos, y de protección per-
sonal (12,22)

Accidentes con afectaciones físicas (12,22)

Riesgos de 
higiene

Están asociados con ruidos, vibraciones e iluminación, así 
como a exposición a extremas temperaturas, inhalación o in-
gestión de sustancias nocivas o tóxicas, inadecuada o inexis-
tente rotulación de productos químicos, contacto con sustan-
cias cáusticas, materiales no adecuados (12,22)

Afectaciones físicas (12,22)

Medidas de control para minimizar las 
contingencias laborales de la industria 
agropecuaria

En la actualidad, es prioridad prevenir y mitigar 
los riesgos laborales en los diferentes sectores 
productivos o de servicio, creando condiciones 
seguras de trabajo y promoviendo el bienestar 
durante el desempeño laboral. Es necesario pro-
piciar una cultura de prevención de riesgos en la 
industria agrícola, a fin de proteger a esta fuerza 
de trabajo tan importante para la humanidad 
(40,41). A continuación, se dan a conocer las ac-
tividades más relevantes y las medidas de control 
que se deben implementar en las actividades 
agrícolas: 

Aplicación de fitosanitarios. Se debe dar forma-
ción a los operarios que trabajen con productos 

fitosanitarios y que obtengan el carné de ma-
nipulación. Los tratamientos se deben hacer en 
condiciones climáticas adecuadas, como días 
sin viento, para evitar que el producto afecte al 
agricultor. Asimismo, se le debe hacer manteni-
miento al carro herbicida, revisando que las bo-
quillas estén ubicadas de forma adecuada y que 
distribuyan el producto de la mejor manera (42).

Reparto de alimentos. En este caso, el manejo 
de todos los productos se debe hacer con los 
elementos de protección individual. Es obli-
gatorio no comer, fumar y beber mientras se 
estén manipulando los productos fitosanitarios. 
Se deben almacenar los productos en un lugar 
fresco y fuera del alcance de personas que no 
realicen la actividad. El almacenamiento debe 
tener señalización e instrucciones de manejo de 
los productos que se tengan (43).
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Siembra. Se debe evitar la manipulación y el 
mantenimiento de la sembradora cuando esté en 
suspensión; así como no comer, fumar e ingerir 
bebidas dentro del cultivo, y proporcionar los ele-
mentos de protección personal adecuados a cada 
trabajador. Por último, se debe dar formación a 
las personas del manejo de las maquinarias que 
se van a utilizar (43).
Caídas de trabajadores. Los equipos de protección 
personal serán suministrados según el trabajo 
que se realice, para así dar mayor seguridad al 
trabajador. Este debe contar con formación de 
trabajo en alturas. Los elementos estarán sujetos 
a la normatividad legal vigente, y en cuanto a los 
trabajos en altura, si sobrepasan los dos metros, es 
obligatorio tener los elementos de seguridad (44).

Exposición a ruido. Es compromiso del empleador 
en el sector de la industria agropecuaria proveer 
a sus trabajadores de equipos de protección in-
dividual contra el ruido. Todo protector auricu-
lar (tapones o concha) disminuye el impacto del 
ruido directo sobre la membrana timpánica. Pero, 
sin duda alguna, la educación en el autocuidado 
es también una medida importante, al concienti-
zarlos de la necesidad de asumir con disciplina la 
protección individual (45).

Fatiga postural y temperatura. Implementar 
hábitos de postura adecuada y hacer recesos de 
estiramiento cada vez que el trabajador lo dispon-
ga. En cuanto a la temperatura, el trabajador debe 

estar preparado con elementos que le minimicen 
esta afectación climática (46). 

Las medidas anteriores son necesarias dentro del 
sector agrícola, por cuanto controlan los factores 
de riesgo y, de esta manera, se promueve la salud 
del agricultor, y con ello se fundamentan las bases 
de un trabajo sostenible donde se desarrolle la 
salud del trabajador.

DISCUSIÓN

A partir de la revisión, se logró identificar que los 
trabajadores de empresas agrícolas se encuentran 
expuestos a diferentes factores de riesgo de sufrir 
accidentes laborales, por la alta probabilidad 
de tropiezos, pisadas sobre objetos, resbalones, 
caídas y salpicaduras con sustancias químicas. 
De igual forma, están en riesgo de accidentes 
con respecto al uso imprudente de equipos de 
trabajo de maquinaria y herramientas (37). En 
este punto, se hace hincapié en la definición de 
factor de riesgo, como cada una de las varia-
bles susceptibles de producir daños a la salud 
del trabajador (42).

De acuerdo con la definición anterior, es evidente 
la existencia de variables en la industria o sector 
agropecuario que constituyen factores de riesgo. 
No solo en el curso del proceso de producción, 
sino también durante el mantenimiento, la repa-
ración y la limpieza de máquinas y herramientas 
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(47). Adicionalmente, se encuentran expuestos a 
diferentes riesgos físicos, ergonómicos y químicos 
asociados al uso de herramientas, maquinarias y 
sustancias utilizadas en las actividades agrícolas 
en los diferentes procesos. También están ex-
puestos a riesgos asociados a condiciones climá-
ticas y atmosféricas, que resultan en un elevado 
índice de enfermedades atribuidas a la humedad 
y constantes precipitaciones (48).

Por otra parte, están expuestos a riesgos y en-
fermedades derivadas de factores psicosociales 
y de seguridad, porque en muchas ocasiones 
las jornadas largas y agotadoras desgastan su 
estado físico y mental. El resultado de todo ello 
es insatisfacción laboral, depresión, problemas 
familiares y problemas psicológico graves e irre-
mediables, en algunos casos (49).

De acuerdo con la información revisada, se 
entiende como enfermedad laboral “la contraí-
da como resultado de la exposición a factores de 
riesgo inherentes a la actividad laboral”, y como 
accidente laboral, “todo suceso repentino que 
sobrevenga por causa o con ocasión del trabajo, 
y que produzca en el trabajador una lesión orgáni-
ca, una perturbación funcional o psiquiátrica, una 
invalidez o la muerte” (50). Esto revela, de alguna 
forma, la inexistencia de mecanismos legales que 
se apliquen con rigurosidad en este sector 
agrícola, la desinformación por parte de los 
trabajadores agrícolas en aspectos relacionados 

con la seguridad y salud en el trabajo y la ausencia 
de una cultura de autocuidado.

Lo referido conlleva la necesidad de que los con-
tratantes se apropien de la prevención de riesgos 
laborales para establecer medidas o actividades 
en todas las fases de la actividad agrícola, me-
diante la incorporación de disciplinas preventivas, 
como seguridad en el trabajo, higiene industrial, 
ergonomía y psicosociología aplicada y medicina 
del trabajo (42), teniendo en cuenta la opinión de 
diferentes autores que refieren la vulnerabilidad 
del sector agrícola ligada a su actividad (18). La 
industria agropecuaria es un sector que amerita 
la realización de un SG-SST para poder controlar 
los factores de riesgos y prevenir enfermedades 
laborales.

CONCLUSIONES

Según la revisión bibliográfica, se puede concluir 
que el sector agrícola se convierte en un sector ge-
nerador de riesgos laborales; por ello, dentro del 
desarrollo de dicho trabajo, se precisa concientizar 
a los trabajadores sobre sus riesgos y enfermeda-
des asociados, así como la forma de controlarlos 
eficazmente, para prevenir contingencias laborales 
y poder de esta manera promover la salud.
 
Así mismo, es preciso alentar a los gobiernos, 
a los empleadores y a los trabajadores a juntar 
esfuerzos y tomar iniciativas de responsabilidad 
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compartida, a fin de prevenir incidentes, acciden-
tes o enfermedades, con la promoción de actitudes 
y comportamientos positivos y propositivos res-
pecto a la seguridad y salud en el trabajo. Esto 
ayudará a salvaguardar la seguridad y salud en 
el trabajo de quienes desarrollan actividades en 
el sector agrícola, atendiendo a que el talento 
humano está fácilmente expuesto a riesgos físicos, 
químicos, biológicos, ergonómicos, mecánicos, 
entre otros. 

Asimismo, se requiere que se cumplan los requi-
sitos legales y que se pongan en marcha SG-SST 
incluyentes que protejan a los trabajadores for-
males informales de esta industria agrícola. El 
crear medidas en seguridad y salud laboral fa-
vorecerá a los trabajadores más desprotegidos 
que se dedican a las actividades agrícolas. Pese 
a los esfuerzos realizados en este ámbito, las en-
fermedades laborales continúan repuntando las 
estadísticas en salud pública. Particularmente, 
en el sector agropecuario es menester priorizar 
un seguimiento investigativo significativo que 
evidencie las necesidades de los trabajadores de 
este sector.

Es importante que haya más investigaciones en 
este tema, por cuanto servirían de base para evi-
denciar aún más la problemática, en cuanto a los 
factores de riesgo de enfermedades laborales en 
la industria agropecuaria.
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ABSTRACT

Introduction: Ergonomics is the discipline that studies the adaptation of work to humans and machines, aiming 
to improve safety, well-being, efficiency, and task performance. Healthcare workers are exposed to risk factors in 
their work environment, leading to various musculoskeletal disorders. Objective: To analyze the importance of 
ergonomics in healthcare workers between 2008 and 2023. Materials and Methods: A literature review was con-
ducted using databases such as PubMed, Scopus, ProQuest, Science Direct, Medline, and SciELO. The search terms 
included ergonomics, working conditions, and worker, applying Boolean operators AND and OR. Original articles 
in both Spanish and English were included. Results: Healthcare workers experience musculoskeletal disorders 
caused by repetitive movements, work overload, and stress. This highlights a lack of ergonomic practices in the 
institutions where they work, as most do not have the necessary policies in place or fail to comply with recommen-
ded guidelines to prevent these issues. Conclusions: Ergonomics is essential for healthcare workers as a preventive 
measure to safeguard their well-being and overall health. A safer, healthier work environment can be achieved by 
implementing specific ergonomic strategies in each work area, which benefits the healthcare professionals and 
enhances their patient care performance.
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Ergonomía física en trabajadores de la salud. Revisión narrativa

RESUMEN

Introducción: La ergonomía es la disciplina que estudia la adaptación del trabajo al hombre y la 
máquina, para mejorar su seguridad, bienestar, eficiencia y efectividad en la ejecución tareas. Debido 
a que los trabajadores del área de la salud están expuestos a factores de riesgo en su entorno laboral, 
presentan diferentes alteraciones musculoesqueléticas. 

Objetivo: Analizar la importancia de la ergonomía en los trabajadores de la salud entre 2008 y 2023. 

Materiales y métodos: Revisión de la literatura en las bases de datos Pubmed, Scopus, Proquest, 
Science Direct, Medline y SciELO, teniendo en cuenta criterios de búsqueda como: ergonomics, 
working conditions y worker, aplicando operadores boléanos AND y OR. Se incluyeron artículos origi-
nales tanto en idioma español como inglés. 

Resultados: Se encontró que los trabajadores del área de la salud presentan alteraciones musculoes-
queléticas derivadas de movimientos repetitivos, sobrecarga laboral y estrés. Ello evidencia un déficit 
de prácticas ergonómicas en las instituciones donde prestan sus servicios, ya que en su mayoría no 
tienen las políticas necesarias o no se cumplen las indicaciones dadas para evitar dichas problemáticas. 

Conclusiones: La ergonomía en los trabajadores de la salud es importante como medida preventiva 
para salvaguardar el bienestar y la buena salud. Un ambiente laboral más seguro y saludable es 
posible, al implementar estrategias ergonómicas específicas en cada área de trabajo, lo que beneficia 
la atención de los profesionales del área de salud y su desempeño superior en la atención al paciente.

Palabras clave: ergonomía; enfermedades musculoesqueléticas; postura; condiciones de trabajo; 
enfermedades profesionales. 
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Ergonomia física em trabalhadores da saúde. Revisão narrativa

RESUMO

Introdução: A ergonomia é a disciplina que estuda a adaptação do trabalho ao homem e á maquina, 
para melhorar sua segurança, bem-estar, eficiência e efetividade na execução de tarefas. Devido ao 
fato de que os trabalhadores da área da saúde estão expostos a fatores de risco em seu ambiente de 
trabalho, apresentam diferentes alterações musculoesqueléticas. 

Objetivo: Analisar a importância da ergonomia dos trabalhadores da saúde entre 2008 e 2023. 

Materiais e métodos: Revisão da literatura das bases de dados Pubmed, Scopus, Proquest, Science 
Direct, Medline e SciELO, levando em consideração critérios de busca como: ergonomics, working 
conditions y worker, aplicando operadores booleanos AND e OR. Foram incluídos artigos originais 
tanto em espanhol quanto em inglês. 

Resultados: Foi constatado que os trabalhadores da área da saúde apresentam alterações musculoes-
queléticas derivadas de movimentos repetitivos, sobrecarga de trabalho e estresse. Isso evidencia um 
déficit de práticas ergonômicas nas instituições onde prestam seus serviços, uma vez que, na sua maioria, 
não tem as políticas necessárias ou não seguem as orientações dadas para evitar tais problemas. 

Conclusões: A ergonomia nos trabalhadores da saúde é importante como medida preventiva para 
salvaguardar o bem-estar e a boa saúde.  Um ambiente de trabalho mais seguro e saudável é possí-
vel ao implementar estratégias ergonômicas especificas em cada área de trabalho, o que beneficia a 
atenção dos profissionais da área da saúde e seu desempenho superior no atendimento ao paciente. 

Palavras-chave: ergonomia; doenças musculoesqueléticas; postura; condições de trabalho; doenças 
profissionais.  
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Introduction

Ergonomics is a scientific discipline that studies 
the relationship between humans and machines. 
It identifies key guidelines for task organization, 
which result in the reduction of musculoskeletal 
disorders (1). Furthermore, its goal is to achieve 
an ideal human-task system that maintains a 
balance between the worker and the work en-
vironment (2). Ergonomics has become a crucial 
approach in the healthcare field, as workers in 
this sector face unique challenges and intense 
physical and emotional demands in their daily 
tasks (3).

Healthcare workers, including physicians, nurses, 
nursing assistants, surgeons, dentists, labora-
tory technicians, and auxiliary staff, are prone to 
various risk factors in their work environment. 
These may include repetitive movements, lifting 
and transporting patients, awkward postures, 
exposure to chemical and biological substances, 
mental and emotional strain, and long working 
hours (3,4). Such conditions can negatively 
impact the health and well-being of healthcare 
professionals, as well as the quality of care they 
provide to patients.

It is important to emphasize that if the person-
nel providing care to individuals with illnesses or 
conditions are not in good health themselves, the 
quality of care will suffer. Therefore, when good 

work practices are implemented, ergonomics 
improves the quality of care (5). For this reason, it 
is essential to implement ergonomic practices in 
the work environments of healthcare professionals, 
aiming to enhance their safety and well-being. By 
doing so, the efficiency and effectiveness of each 
professional’s work can be improved (6). 

Ergonomics focuses on adapting work environ-
ments, equipment, tools, and work practices to 
better meet the needs and capabilities of health-
care workers. This involves designing ergonomic 
workstations, promoting task rotation, providing 
training on proper techniques for lifting and 
transporting patients, improving lighting and 
ventilation, and encouraging regular breaks for 
rest and recovery.

The implementation of ergonomics in healthcare 
can yield numerous benefits. Healthcare workers 
experience a reduction in musculoskeletal injuries 
and pain, which can also affect related anatomi-
cal structures. These injuries and pains manifest 
as symptoms that can range from minor discom-
fort to disabling conditions (7). Such disorders 
result from movements that accumulate due 
to repetitive exposure over an extended period, 
leading to health consequences for professionals, 
such as a significant decline in their quality of life, 
resulting from the pain and suffering caused by 
these changes (8).
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Additionally, ergonomics contributes to greater 
comfort and job satisfaction, improves quality of 
life, and enhances the capacity to provide solid 
care in optimal conditions for patients. Adopting 
an ergonomic approach at work helps to assess 
all risk factors that may lead to issues affecting 
workers’ quality of life and performance. Conse-
quently, this approach is based on various studies 
or the application of tests or scales that assist 
in the early identification of any potential disor-
ders (9). Moreover, ergonomics can help reduce 
costs associated with absenteeism, medical treat-
ments, and compensation for injuries. The objec-
tive of this study was to analyze physical ergono-
mics in healthcare workers through the analysis 
of studies published in Colombia and worldwide. 

METHODOLOGY 

A review of scientific literature was conducted 
using the PubMed, Scopus, ProQuest, Science 
Direct, Medline, and SciELO databases, emplo-
ying MeSH and DeCS search criteria, such as er-
gonomics, working conditions, and worker, with 
Boolean operators AND and OR (Table 1). Origi-
nal articles in English and Spanish were included. 
The selected information was analyzed within the 
2008-2023 observation window. Exclusion crite-
ria included gray literature, review articles, and 
systematic reviews. 

Table 1. Search Strategies 

Complete search 
strategy in Spanish

Ergonomía AND condiciones de trabajo 
AND trabajo 

Ergonomía OR condiciones de trabajo OR 
trabajo 

Complete search 
strategy in English 

Ergonomics AND working AND conditions 
AND worker

Ergonomics OR working OR conditions 
OR worker

For the selection and analysis of articles, the 
PRISMA flow diagram was used (Figure 1). In the 
initial phase, a review of the abstracts of each 
article was conducted, yielding a total of 75 
articles. The information was then analyzed to 
identify literature that met the established inclu-
sion criteria. As a result, 12 articles were excluded 
due to duplication, and 15 were excluded for not 
meeting the inclusion criteria. Ultimately, 48 arti-
cles were selected for the narrative review. 

DEVELOPMENT AND DISCUSSION 

In the context of the implementation and mana-
gement of ergonomic risks faced by healthcare 
workers, a research deficit has been identified in 
other fields derived from sciences such as medicine, 
biomedicine, or psychology. Although the narrative 
review contains material focused on identifying the 
ergonomic risks healthcare workers are exposed 
to, there is a lack of institutional policies propo-
sed to prevent these issues. Below is a description 
of the results according to the analysis. 
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Figure 1. Study Selection Process

Implementation of Ergonomics for        
Healthcare Workers 

According to the narrative literature review, 
the implementation of ergonomics throughout 
human history has become essential, as its objec-
tive is to balance work and the tools humans use 

with their psychological and functional aspects 
(10). Moreover, it provides guidance or correc-
tions to properly perform various activities. When 
ergonomics is not applied in the different areas of 
healthcare work, musculoskeletal disorders occur, 
leading to absenteeism or reduced productivity.
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Musculoskeletal risk factors are understood as 
any aspect present in the workplace that affects 
the employee and triggers a response, such as 
discomfort, pain, or injury (11). The work perfor-
med by healthcare employees involves additio-
nal risk factors, including biomechanical factors, 
which are the most prevalent, resulting from stre-
nuous physical work, load handling, forced pos-
tures of the spine, and rotational and flexion mo-
vements of the trunk (12,13). Additionally, some 
authors take into account individual factors, such 
as non-work-related situations that can also lead 
to musculoskeletal disorders: child care and hou-
sehold chores, for example, as employed women 
might have less time to rest or exercise (14). 

It is important to highlight that some hospitals 
have not implemented minimum ergonomic stan-
dards. This leads to musculoskeletal disorders, 
which in turn reduce the quality of life of workers, 
require medical assistance, decrease productivity, 
and increase healthcare costs for treatment and 
rehabilitation (15). The work style “is a pattern of 
behavior, defined as the way in which a worker 
performs their job to meet the demands of a 
work task” (16). However, when referring to an 
adverse work style, it is one that involves physical 
and psychological demands, with a tendency to 
continue working or performing the correspon-
ding activity, despite persistent pain.

Other authors identify adverse work styles as the 
result of insufficient healthcare staff to cover all 
patient needs; thus, current workers are com-
pelled to carry out their daily activities without 
taking active breaks. Various studies highlight the 
knowledge that healthcare professionals possess 
about ergonomic risk factors; however, due to 
limited staffing, this knowledge is often over-
looked when performing tasks (17). 

Measures Used to Assess Ergonomic Risk 

The impact and prevalence of musculoskeletal 
disorders are on the rise, creating a public health 
issue. Therefore, it is essential to identify these 
disorders in the workplace in order to implement 
preventive measures and stop their progression 
(18,19). It is necessary to assess the work area 
in a timely manner to identify the variety of er-
gonomic factors and disorders that may be 
present, enabling early treatment. Among the va-
lidated tools suitable for such evaluations is the 
Nursing Station Ergonomics Assessment (NSEA), 
an assessment method that covers fundamental 
aspects such as the design and layout of the wor-
kstation, workspace, safety, and environmental 
conditions—components essential for optimizing 
work activities (20). 

The Questionnaire to Evaluate Work Posture in 
Dental Students (MAPETO-br) is designed to analyze 
ergonomic postures. It identifies different body 
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angles, specifically highlighting the anatomical 
areas most affected or at higher risk for muscu-
loskeletal disorders (21). As for the REBA method 
(Rapid Entire Body Assessment), it evaluates sus-
tained postures during healthcare procedures. 
This posture analysis technique is particularly sen-
sitive to tasks requiring sudden posture changes, 
often resulting from handling unstable or unpre-
dictable loads (19,22). This method helps deter-
mine work cycles and which postures should be 
assessed depending on the body segment most 
utilized. It also assesses the risk posed to workers 
by these postures (7,23), identifying the presence 
of musculoskeletal discomfort in body sections 
such as the neck, shoulders, upper or lower back, 
elbows or forearms, and wrists or hands, classi-
fying them as negligible, low, medium, high, or 
very high risks.

Likewise, the RULA method (Rapid Upper Limb 
Assessment) allows for the evaluation of risks 
that workers face from poor postures, which can 
lead to upper limb disorders (24). This methodo-
logy relies on direct observation of the worker 
and is divided into two sections: the first, Group 
A, covers the arm, forearm, and wrist, and the 
second, Group B, covers the legs, trunk, and 
neck. It is important to note that unacceptable 
risk levels involve handling poorly placed loads 
for prolonged periods or with high frequency 
(25). 

Finally, the MAPO method (Manual Handling of 
Hospitalized Patients) allows for determining the 
level of risk for lumbar spine injuries when hand-
ling patients in any type of healthcare unit or 
medical center (26,27). This methodology helps 
identify the characteristics of load handling, that 
is, handling patients, and evaluates the risks to 
which healthcare professionals are exposed. Ad-
ditionally, it serves as a key tool for creating timely 
preventive action programs aimed at reducing or 
eliminating risks.

In general, it is necessary to conduct an ergonomic 
analysis for each healthcare profession. 

Implementation of Ergonomics in Dentists/
Stomatologists

In the narrative review, 11 articles were found that 
mention postures and musculoskeletal symptoms 
in both dental professionals and students. It was 
determined that individuals in this profession 
tend to experience greater musculoskeletal strain 
in the neck and upper trunk due to poor posture 
habits that start as early as undergraduate studies 
(21,28). 

Moreover, the most frequent musculoskeletal 
symptom associated with poor working postures 
in dentists is pain. The body parts most affec-
ted include the hand, wrist, neck, and upper 
lower back. These symptoms are reported more 



170 Volumen 11 • Número 1 • Enero - Junio 2024 • ISSN 2389-7325 • e-ISSN: 2539-2018

frequently during adulthood and old age (29). 
Another important factor to consider is the accu-
mulation of work experience and the number of 
hours worked per week, which contributes to the 
presence of pain and discomfort in the forearms, 
arms, neck, and shoulders (30).

According to the study by Molina Bravo and 
colleagues (31), dental ergonomics is based on 
the adoption of proper postures during patient 
care. As such, dentists must be aware of the impor-
tance of maintaining optimal working conditions 
to ensure their well-being and that of their pa-
tients, and thereby reduce injuries caused by poor 
posture or improper ergonomic techniques (31). 

Additionally, it is important not only to mention 
the symptoms that affect professionals but also 
to analyze and be aware of what constitutes 
proper posture. Most individuals tend to adopt 
poor postures, which can lead to health pro-
blems even before becoming professionals. Ac-
cording to the Kuorinka Nordic Questionnaire, 
the main ergonomic issue is the adoption of poor 
posture, which causes pain in the dorsal/lumbar 
region (32). Postural analysis is a fundamental 
tool for evaluating ergonomics in dentistry. The 
use of technologies such as motion capture and 
posture recording can provide a precise quantita-
tive assessment. In a 2013 study, Gopinadh and 
colleagues (33) used a motion capture system to 
analyze the postures of dentists during clinical 

procedures. Their results highlighted the most 
common postures and provided ergonomic recom-
mendations for improving occupational health.

A Chilean study by Acevedo Ávila and colleagues 
(34) demonstrated that students frequently expe-
rience musculoskeletal symptoms. Additionally, it 
was found that musculoskeletal symptoms are 
more common in women than in men, with the 
most reported symptoms being pain and discom-
fort. The study also highlighted that the most 
affected areas of the body are the neck and back. 
Furthermore, pain and discomfort were repeatedly 
mentioned as the primary symptoms, followed by 
physical limitations. 

Implementation of Ergonomics in Nursing 

In the nursing field, a total of 17 articles were 
found out of the 75 initially selected. These ar-
ticles evaluated the potential ergonomic threats 
faced by nursing staff and identified symptoms 
such as musculoskeletal disorders or injuries, fo-
cusing on the prevalence and intensity of lower 
back pain, work-related stress of congenital or 
traumatic origin, and ergonomic risks in the wor-
kplace. Various methods, such as RULA, NSEA, 
and the application of the Nordic Questionnaire, 
were used in these evaluations. The most fre-
quently used methodology was the Nordic Ques-
tionnaire, which gathers information on discom-
fort, pain, or unease in different body areas (35). 
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Nursing workers face greater physical demands 
in emergency or intensive care units, in elderly 
care, and in mobile care services. The studies also 
emphasized the configuration of workspaces 
and self-care practices, identifying that improper 
footwear use contributes to the development of 
musculoskeletal disorders (36).

Regarding the time nursing staff spends standing, 
the neck, shoulders, and lower back were iden-
tified as the most affected areas. These injuries 
were attributed to excessive exertion during 
patient care, as well as the inadequate distribution 
of furniture, and the lack of proper equipment 
and supplies needed to provide quality care to 
patients (37).

Based on studies in the nursing field and various 
settings, it was found that different ergonomic 
risks can cause both physical and psychological 
harm to these professionals due to the strain on 
the musculoskeletal system related to the perfor-
mance of daily activities, work demands, and job 
positions, which in turn affects productivity (37). 
Moreover, these risks have not been adequately 
controlled in many healthcare centers.

Although the majority of healthcare workers’ 
musculoskeletal issues stem from their daily work, 
stress must also be considered, as it is associated 
with repetitive activities and improper postures. 
In this regard, when comparing dental staff with 

nursing workers, it is identified that the former 
experience issues primarily due to repetitive neck 
and arm postures, while in the latter group, im-
proper postures when lifting objects cause back 
discomfort. Therefore, if training were provided 
to ensure proper ergonomic practices across all 
healthcare institutions, the damage to healthcare 
personnel could progressively decrease.

Implementation of Ergonomics in              
Physiotherapy 

Four articles focused on the field of physiothe-
rapy were found, addressing ergonomic risks. 
These represent approximately 6% of the total 
original articles. To assess ergonomic risks, the 
most commonly used methodology was obser-
vational-descriptive cross-sectional studies, in 
contrast to epidemiological studies, the Nordic 
Questionnaire, and the REBA method. Similarly, 
the risks highlighted in this field emphasize mus-
culoskeletal disorders and forced postures.

Work-related musculoskeletal disorders are 
described as affecting the musculoskeletal system 
due to the exposure of structures, elements, and 
tissues of the locomotor system to mechanical 
loads generated during work tasks (38). Forced 
postures refer to work positions where one or 
more parts of the body are in an uncomfortable or 
improper position, deviating from its natural posi-
tion of comfort. This can lead to hyperextension, 
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hyperflexion, or hyperrotation of the body (39). 
The persistence of physically demanding activities 
in physiotherapy units, particularly in rehabilita-
tion services involving repetitive tasks and the use 
of force to manage patients, generates musculos-
keletal symptoms. 

The most affected anatomical regions among 
physiotherapy professionals are the lumbar 
region, neck, spine, and upper limbs (7). It was 
also found that work-related musculoskeletal di-
sorders can worsen due to an unfavorable work 
environment, which is associated with reduced 
productivity and the onset of disabilities (40).

The high prevalence of symptoms and diseases 
resulting from ergonomic risks among phy-
siotherapists underscores the importance of 
implementing preventive and control measures 
to improve the execution of daily tasks. From an 
ergonomic perspective, it is necessary to develop 
techniques that address aspects such as load 
handling, forced postures, and repetition, among 
others. Additionally, ergonomic redesign of the 
workplace, based on scientific evidence (41), 
should be considered with the goal of preventing 
musculoskeletal injuries and avoiding physical 
disability that affects professional performance.

These findings highlight the value of continuing 
research and developing specific ergonomic stra-
tegies for healthcare professionals. To reduce 

risks and improve the physical well-being of these 
professionals, it is essential to implement preventive 
measures that promote proper posture, ergonomic 
work techniques, and safe work environments.

Knowledge of Ergonomics

The review revealed that not only is ergonomic 
knowledge necessary, but the means to imple-
ment and practice these behaviors must also be 
available. Therefore, it is crucial to invest in appro-
priate working conditions and provide continuous 
training for healthcare staff, as knowledge about 
ergonomic risks serves as a preventive factor for 
musculoskeletal disorders. This reinforces the 
importance of identifying these risks, especially 
when it is linked to improving workplace safety 
and health (42,43). 

Considering the criteria for assessing the afore-
mentioned risk factors, professionals must also 
have the ability to care for themselves, meaning 
they should use the knowledge they acquire 
appropriately to avoid any disorders. Self-care 
is defined as behavior observed in specific life 
situations that individuals direct toward them-
selves or their environment, with the aim of re-
gulating factors that impact their development 
and functioning, to benefit their life, health, and 
well-being (36). 
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Work-related musculoskeletal disorders of a 
cumulative nature develop gradually, progressing 
through different stages. In the initial stage, 
fatigue and moderate discomfort appear, while in 
the second stage, occasional posture-related dis-
comfort and mild pain occur, which can be relieved 
with adequate rest (38). Furthermore, ergonomics 
aims to ensure the availability of appropriate work 
components and physical conditions, as well as 
sufficient personnel to perform tasks optimally 
(44). Knowledge of techniques for each interven-
tion is also necessary—hence the need for greater 
efforts in training. However, despite the evidence 
provided by numerous studies in the field of er-
gonomics, common errors in posture and body 
positioning persist (45), which is why knowledge 
levels must continuously evolve to adapt to the 
way tasks are performed.

On the other hand, when ergonomic positioning 
techniques are unknown, tasks are not performed 
optimally. At the same time, there are unknown 
factors that impact workers’ health. Additiona-
lly, work-related discomforts related to infras-
tructure should be considered, both in terms 
of physical space and staff mobility during task 
execution (46). Therefore, improving the working 
conditions of these professionals is essential to 
promote a more favorable work environment. 
The risk of illness has harmful consequences both 
in the workplace and in the personal lives of the 
affected professionals (47). 

CONCLUSIONS

This review emphasizes a comprehensive 
approach to ergonomics for healthcare profes-
sionals, considering aspects such as workplace 
design, staff training, the implementation of po-
licies and occupational safety standards, and the 
promotion of a preventive and health-oriented 
culture. Beyond the immediate benefits for heal-
thcare workers, it has also been found that an 
ergonomic approach to healthcare delivery has a 
positive effect on overall health. 

Furthermore, the implementation of ergonomic 
principles among healthcare professionals has 
been linked to several significant advantages, in-
cluding a reduction in work-related accidents and 
injuries, increased performance and job satisfac-
tion, and improved patient care.

Ergonomic risks affecting nursing staff cause 
both physical and mental harm due to the over-
load on the musculoskeletal system and cogniti-
ve functions required to carry out daily activities, 
leading to absenteeism from work and long-term 
leave requests.

Healthcare professionals who have direct contact 
with patients, such as physiotherapists, perform 
tasks at an accelerated pace, which leads to mus-
culoskeletal disorders and associated ergonomic 
risks due to prolonged maintenance of static and 
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dynamic postures, repetitive upper limb move-
ments, and particularly, overload movements of 
the spine. This makes physiotherapy the profession 
most susceptible to ergonomic risks compared to 
other health disciplines.

The persistence of risk factors results in a gradual 
deterioration process, worsening pain, and even-
tually interfering with daily activities.

Finally, the findings of this narrative review highli-
ght the importance of ergonomics in the hospital 
setting as a preventive measure to safeguard the 
well-being and health of employees. A safer and 
healthier work environment is possible with the 
implementation of specific ergonomic strategies 
in each work area, benefiting healthcare pro-
fessionals and improving their performance in 
patient care.

ACKNOWLEDGMENTS 

The authors express their gratitude to Universidad 
de Boyacá.

CONFLICT OF INTERESTS

The authors declare no conflict of interest. 

FUNDING

None. 

BIBLIOGRAPHY

1. Talledo Acaro JD, Asmat Abanto AS. Conoci-
miento sobre posturas ergonómicas en rela-
ción a la percepción de dolor postural durante 
la atención clínica en alumnos de odontología. 
Int J Odontostomatol. 2014;8(1):63-7. https://
doi.org/10.4067/S0718-381X2014000100008

2. Bravo Carrasco VP, Espinoza Bustos JR. Fac-
tores de riesgo ergonómico en personal de 
atención hospitalaria en Chile. Cienc Trab. 
2016;18(57):150-3. https://doi.org/10.4067/
S0718-24492016000300150

3. Arenas-Ortiz L, Cant-Gómez O. Factores de 
riesgo de trastornos músculo-esqueléticos 
crónicos laborales. Med Int Mex [internet]. 
2013 [citado 2023 sep 8];29(4):370-9. Dis-
ponible en: https://www.medigraphic.com/
cgibin/new/resumen.cgi?IDARTICULO=43308

4. Acosta RH. Condiciones de trabajo, los riesgos 
ergonómicos y sus efectos sobre la salud en 
el personal de enfermería. Salud Cienc Tecnol. 
2022;2:61. https://doi.org/10.56294/salud-
cyt202261

5. Torres Y, Rodríguez Y, Buitrago NR. Contribu-
ción de la ergonomía a la seguridad del pa-
ciente: aplicación de la lista de verificación 
ergonómica para el sector de la salud en un 

Leidy Yesenia Fajardo-Bautista, Alejandra Estupiñán-Rosas, Luz Marina Moreno-Bautista, Diana Katerine Vega-Contreras, 
Jecica Johana Pardo-Pardo, Santiago Pérez Pinto, Alba Yanira Polanía-Robayo



175      

Revista Investigación en Salud Universidad de Boyacá

Volumen 11 • Número 1 • Enero - Junio 2024 • ISSN 2389-7325 • e-ISSN: 2539-2018

hospital universitario de Colombia. Ergon In-
vestig Desall. 2021;3(2):110-20. https://doi.
org/10.29393/EID3-18CEYN30018 

6. Caro Allendes P, Cerda Díaz E, Rodríguez-He-
rrera C, Navarrete Rey P, Miranda-Mendo-
za I. Ergonomía en cirugía laparoscópi-
ca ginecológica. Rev Chil Obstet Ginecol. 
2020;85(3):222-35. https://doi.org/10.4067/
S0717-75262020000300222

7. Jurado Tamayo PC. Prevalencia de trastornos 
músculoesqueléticos y posturas forzadas 
en el personal del servicio de rehabilitación 
y fisioterapia de una institución hospitala-
ria [tesis de maestría en internet]. Quito: 
Universidad Internacional SEK; 2021. Dis-
ponible en: https://repositorio.uisek.edu.ec/
bitstream/123456789/4150/1/Jurado%20
Tamayo%20Pamela%20Carolina.pdf

8. Fernández González M, Fernández Valen-
cia M, Manso Huerta MÁ, Gómez Rodríguez 
MaP, Jiménez Recio MaC, Coz Díaz F del. 
Trastornos musculoesqueléticos en personal 
auxiliar de enfermería del Centro Polivalente 
de Recursos para Personas Mayores “Mixta” 
de Gijón-C.P.R.P.M. Mixta. Gerokomos. 
2014;25(1):17-22. https://doi.org/10.4321/
S1134-928X2014000100005

9. Kamal AM, Ahmed DRM, Habib SFK, Al-Mo-
hareb RA. Ergonomics of preclinical dental 
students and potential musculoskeletal disor-
ders. J Dent Educ. 2020 Dec;84(12):1438-46. 
https://doi.org/10.1002/jdd.12369

10. Romero HJ, Barrionuevo MEA. Ergonomía: 
una ciencia que aporta al bienestar odon-
tológico. Fac Odontol UNCuyo [internet]. 
2017;11(1):41-5. Disponible en: http://bdigi-
tal.uncu.edu.ar/11277http://repositorioslati-
noamericanos.uchile.cl/handle/2250/3099233

11. Quintana-Zavala MO. Molestias musculo es-
queléticas y evaluación de posturas de trabajo 
en enfermeras de cirugía: estudio piloto. 
SANUS. 11 de agosto de 2019;(1):21-7. https://
doi.org/10.36789/sanus.vi1.52

12. Sanabria León AM. Prevalencia de dolor 
lumbar y su relación con factores de riesgo 
biomecánico en personal de enfermería. Me-
dicina (Bogotá) [internet]. 2015 [citado 2023 
may 1]. Disponible en: https://revistamedici-
na.net/index.php/Medicina/article/view/111-
2/939

13. Esparza D, Aladro-Gonzalvo A. Lesiones mus-
culoesqueléticas no específicas de la presencia 
de puntos gatillo. Fisioterapia. 2017;39(1):10-
7. https://doi.org/10.1016/j.ft.2016.02.001



176 Volumen 11 • Número 1 • Enero - Junio 2024 • ISSN 2389-7325 • e-ISSN: 2539-2018

14. Fonseca NdaR, Fernandes RdeC. Factors 
related to musculoskeletal disorders in nursing 
workers. Rev Lat Am Enfermagem. 2010 Nov-
Dec;18(6):1076-83. https://doi.org/10.1590/
S0104-11692010000600006

15. Rivera Guillén MA, Sanmiguel Salazar MF, 
Serrano Gallardo LB, Nava Hernández MP, 
Morán Martínez J, Figuerola Chaparro LC et al. 
Factores asociados a lesiones musculoesquelé-
ticas por carga en trabajadores hospitalarios 
de la ciudad de Torreón, Coahuila, México. 
Cienc Trab. 2015;17(53):144-9. https://doi.
org/10.4067/S0718-24492015000200008

16. Cheung K, Szeto G, Lai GKB, Ching SSY. preva-
lence of and factors associated with work-re-
lated musculoskeletal symptoms in nursing 
assistants working in nursing homes. Int J 
Environ Res Public Health. 2018;15(2):265. 
https://doi.org/10.3390/ijerph15020265

17. Dias EG, Souza SPD, Gomes JP, Caldeira MB, 
Teixeira JAL. Riscos ergonômicos do ambiente de 
trabalho do enfermeiro na atenção básica e no 
pronto atendimento. J Nurs Health. 2020;10(2). 
https://doi.org/10.15210/jonah.v10i2.18036

18. Harris ML, Sentner SM, Doucette HJ, Brillant 
MGS. Musculoskeletal disorders among dental 
hygienists in Canada. Can J Dent Hyg. 2020 
Jun 1;54(2):61-7. 

19. Matehu Gonzales CA, Vega Falcon V, Jacome 
Muñoz LE. Evaluación de los factores de riesgo 
ergonómico en el personal de salud del Hos-
pital Básico Guamote de la provincia de Chim-
borazo en el periodo 2020. Ocronos [internet]. 
2021;4(5). Disponible en: https://revistamedi-
ca.com/riesgo-ergonomico-personal-salud/ 

20. Murakami H, Eskandari S, Cousins R, Salesi M, 
Kazemi R, Razeghi M, et al. Development and 
validation of a nurse station ergonomics assess-
ment (NSEA) tool. BMC Nursing. 2021;20:83. 
https://doi.org/10.1186/s12912-021-00600-8

21. Muñoz MF, Chaple Gil AM, Bersezio C, Fer-
nández E. Adaptación y validación en español 
del cuestionario MAPETO-br para evaluar la 
postura de trabajo en estudiantes de Odon-
tología. Rev Cub Investig Biomed [internet]. 
2020 [citad9 2023 mayo 1];39(4):e695. Dispo-
nible en: https://www.medigraphic.com/pdfs/
revcubinvbio/cib-2020/cib204b.pdf

22. Shirzaei M, Mirzaei R, Khaje-Alizade A, Moham-
madi M. Evaluation of ergonomic factors and 
postures that cause muscle pains in dentistry stu-
dents’ bodies. J Clin Exp Dent. 2015;7(3):e414-
8. https://doi.org/10.4317/jced.51909

23. Guadamud MA. Prevalencia de trastornos 
musculoesquéleticos y posturas forzadas 
en trabajadores de oficinas de una institu-

Leidy Yesenia Fajardo-Bautista, Alejandra Estupiñán-Rosas, Luz Marina Moreno-Bautista, Diana Katerine Vega-Contreras, 
Jecica Johana Pardo-Pardo, Santiago Pérez Pinto, Alba Yanira Polanía-Robayo



177      

Revista Investigación en Salud Universidad de Boyacá

Volumen 11 • Número 1 • Enero - Junio 2024 • ISSN 2389-7325 • e-ISSN: 2539-2018

ción pública en salud de la ciudad de Por-
toviejo [internet]. 2020 [citado 2023 may 
18]. Quito: Universidad Internacional SEK. 
Disponible en: https://repositorio.uisek.edu.
ec/bitstream/123456789/3801/1/Mario%20
Aguirre%20Guadamud.pdf

24. Gómez García FK, Jiménez del Valle J. Impacto 
de la mala ergonomía en la práctica clínica 
odontológica. Rev Mex Estomatol [internet]. 
2015 [citado 2023 may 5];4(2). Disponible en: 
https://remexesto.com/index.php/remexesto/
article/view/152/275

25. Cunalata C. Riesgos ergonómicos relacio-
nados al manejo manual de cargas y pos-
turas en personal de limpieza hospitalario 
[internet]. Quito: Universidad Internacio-
nal SEK; 2021 [citado 2023 may 13]. Dispo-
nible en: https://repositorio.uisek.edu.ec/
bitstream/123456789/4140/1/Cunalata%20
Condor%20Carina%20Elizabeth.pdf

26. Martin RA. Ergonomía aplicada a la movili-
zación de pacientes en un servicio de hospi-
talización mediante el método MAPO. Rev 
Enferm Trab [internet]. 2016 [citado 2023 may 
5];6(2):43-50. Disponible en: https://dialnet.
unirioja.es/servlet/articulo?codigo=5476839 

27. Morales X. Riesgos ergonómicos y prevalencia 
de trastornos músculo esqueléticos en perso-

nal sanitario que manipula pacientes manual-
mente en el HCAM. Cambios-HECAM [inter-
net]. 2016 [citado 2023 may 22];15(1):27-3. 
Disponible en: https://revistahcam.iess.gob.ec/
index.php/cambios/article/view/182

28. Cogollo Milanés Z, Reyes Blanco Y de los, Espino-
sa Fortich J, Herrera Martínez M, López Restrepo 
L, Ojeda Otero C, Severiche Sierra C. Prevalencia 
de molestias músculo-esqueléticas en odontó-
logos de odontoclínicas universitarias de Carta-
gena de Indias (Colombia). Rev Cub Salud Trab 
[internet]. 2019 [citado 2023 may 1];20(1):30-7. 
Disponible en: https://www.medigraphic.com/
pdfs/revcubsaltra/cst-2019/cst191e.pdf

29. Quintana Salgado LA, Midence Salazar XA, 
López Narváez L, Aragón Benavides A. Sínto-
mas musculoesqueléticos asociados a posturas 
ergonómicas inadecuadas de trabajo en odon-
tólogos de la ciudad de León, Nicaragua. Univ 
Odontol. 2020;39. https://doi.org/10.11144/
Javeriana.uo39.smap

30. Díaz Gutiérrez CD, González Portal G, Espino-
sa Tejeda N, Días Batista R, Espinosa Tejeda I. 
Trastornos músculo esquelético y ergonomía 
en estomatólogos del municipio Sancti Spí-
ritus. Gaceta Médica Espirituana [internet]. 
2011 [citado 2023 may 1];13(1). Disponible 
en: https://www.medigraphic.com/pdfs/espiri-
tuana/gme-2013/gme131j.pdf



178 Volumen 11 • Número 1 • Enero - Junio 2024 • ISSN 2389-7325 • e-ISSN: 2539-2018

31. Molina Bravo BA, Antón Cedeño AM, Bravo 
Cevallos DM, Carrasco Sierra M. Ergonomía y 
calidad de vida laboral en la praxis odontoló-
gica. Vida Salud. 2019;3(6):900-9 https://doi.
org/10.35381/s.v.v3i6.472

32. Manchi-Zuloeta FR, Chávez-Rimache LK, Cha-
cón-Uscamaita PR, Chumpitaz-Cerrate V, Ro-
dríguez-Vargas MC. Relación entre las postu-
ras de trabajo y síntomas musculoesqueléticos 
en estudiantes de odontología en Lima. Rev 
Haban Cienc Méd. [internet]. 2019 [citado 
2023 may 1];18(5):730-40. Disponible en: 
https://www.medigraphic.com/pdfs/revhab-
ciemed/hcm-2019/hcm195e.pdf

33. Gopinadh A, Devi KN, Chiramana S, Manne P, 
Sampath A, Babu MS. Ergonomics and muscu-
loskeletal disorder: as an occupational hazard 
in dentistry. J Contemp Dent Pract. 2013 Mar 
1;14(2):299-303. https://doi.org/10.5005/
jp-journals-10024-1317

34. Acevedo Ávila P, Soto Subiabre V, Segura 
Solano C, Sotomayor Castillo C. Prevalencia de 
síntomas asociados a trastornos musculoes-
queléticos en estudiantes de odontología. Int 
J Odontostomat. 2013;7(1):11-6. https://doi.
org/10.4067/S0718-381X2013000100002

35. Ibaracache Araya J. Cuestionario Nórdico 
Estandarizado de percepción de síntomas 

músculo esqueléticos: consideraciones acerca 
de la utilización del método en los ambien-
tes laborales [internet]. Santiago: Instituto de 
Salud Pública del Ministerio de Salud de Chile; 
2023 [citado 2023 may 29]. Disponible en: 
https://www.ispch.cl/sites/default/files/NTPer-
cepcionSintomasME01-03062020A.pdf

36. Maidana-de Zarza A, Mareco F, Caballero L, 
Barrios E, Bareiro J. Autocuidado en profe-
sional de enfermería con relación al uso del 
calzado. Hospital de Clínicas, San Lorenzo- Pa-
raguay 2017. Mem Inst Investig Cienc Salud. 
2020;18(3):24-33. https://doi.org/10.18004/
mem.iics/1812-9528/2020.018.03.24

37. Marín-Vargas BJ, González-Argote J. Ergonomic 
risks and their impact on the health of nursing per-
sonnel. Rev Inf Cient [internet]. 2022 [citado 2023 
may 27];101(1). Disponible en: http://scielo.sld.cu/
scielo.php?pid=S1028-99332022000100011&s-
cript=sci_arttext&tlng=en

38. Skiadopoulos A, Gianikellis K. Problemas 
músculo-esqueléticos en los fisioterapeutas. 
Fisioterapia. 2014;36(3):117-26. https://doi.
org/10.1016/j.ft.2013.06.001

39. Valverde Mejía AL. Riesgos ergonómicos en fi-
sioterapeutas que laboran en el Hospital Aldo 
Chavarría. Managua, Nicaragu [tesis de maes-
tría en internet]. Managua: Universidad Na-

Leidy Yesenia Fajardo-Bautista, Alejandra Estupiñán-Rosas, Luz Marina Moreno-Bautista, Diana Katerine Vega-Contreras, 
Jecica Johana Pardo-Pardo, Santiago Pérez Pinto, Alba Yanira Polanía-Robayo



179      

Revista Investigación en Salud Universidad de Boyacá

Volumen 11 • Número 1 • Enero - Junio 2024 • ISSN 2389-7325 • e-ISSN: 2539-2018

cional Autónoma de Nicaragua; 2013 [citado 
2023 may 27]. Disponible en: https://reposito-
rio.unan.edu.ni/7619/1/t728.pdf

40. Morales LN, Goiriz NE. Riesgo ergonómico y 
estrés laboral de fisioterapeutas del Hospital 
de Clínicas, Facultad de Ciencias Médicas. Pa-
raguay, 2019. An Fac Cienca Méd. (Asunción). 
2020;53(2):202-7. https://doi.org/10.18004/
anales/2020.053.02.79

41. Glover W. Work-related strain injuries in phy-
siotherapists: prevalence and prevention of 
musculoskeletal disorders. Physiotherapy. 
2002;88(6):364-72. https://doi.org/10.1016/
S0031-9406(05)60749-3 

42. Días E, Sousa SP, Gomes J. A obtenção de con-
hecimento sobre ergonomia e percepção do 
risco ergonômico na perspectiva do enfermeiro. 
Rev Cuba Enf [internet]. 2020 [citado 2023 may 
1];36(4):e3520. Disponible en: https://www.medi-
graphic.com/pdfs/revcubenf/cnf-2020/cnf204l.pdf

43. Venegas Tresierra CE, Cochachín Campoblanco 
JE. Nivel de conocimiento sobre riesgos ergo-
nómicos en relación a síntomas de trastornos 
músculo esqueléticos en personal sanitario. Rev 
Asoc Esp Espec Med Trab [internet]. 2019 [citado 
2023 sep 8];28(2):126-35. Disponible en: http://
scielo.isciii.es/scielo.php?script=sci_arttext&pi-
d=S1132-62552019000200005&lng=es

44. Algieri R, Fernández J, Flores C, Cipollone S, 
Sinnona A. Ergonomía: factor de aplicación en 
los procesos de aprendizaje en cirugía. Hosp 
Aeronáut Cent [internet]. 2014 [citado 2023 
may 30];9(2):83-91. Disponible en: https://
pesquisa.bvsalud.org/portal/resource/es/lil-
776839

45. Almirall HPJ. El enfoque ergonómico en el 
Instituto Nacional de Salud de los Trabajado-
res de Cuba: su historia y estado actual. Rev 
Cub Salud Trab [internet]. 2015;16(1):61-65. 
Disponible en: https://www.medigraphic.com/
cgi-bin/new/resumen.cgi?IDARTICULO=61714

46. Vargas Ramos MF, Ubiluz Garcés M, Vega 
Pérez G, Fiallos Bucaram P, Núñez Hernández 
C. Los riesgos ergonómicos en los trabajadores 
del Hospital Básico Baños. 2018;2(1):127-46. 
https://doi.org/10.33262/cienciadigital.v2i1.9

47. Adol Worm F, Aparecida Oliveira Pinto M, 
Schiavenato D, Amora Ascari R, de Lima Trin-
dade L, Martins da Silva O. Risco de adoeci-
mento dos profissionais de enfermagem no 
trabalho em atendimento móvel de urgên-
cia. Rev Cuid. 2016;7(2):1288-96. https://doi.
org/10.15649/cuidarte.v7i2.329

Esta obra está bajo una licencia de Creative Commons 
Reconocimiento-NoComercial 4.0 Internacional

https://doi.org/10.15649/cuidarte.v7i2.329
https://doi.org/10.15649/cuidarte.v7i2.329
https://creativecommons.org/licenses/by-nc/4.0/deed.es


REPORTE DE CASO REVISTA DE INVESTIGACIÓN EN SALUD. UNIVERSIDAD DE BOYACÁ

2024;11 (1): 180-191  doi: https://doi.org/10.24267/23897325.1110

Chronic Pulmonary Histoplasmosis: Case Report
William Arciniegas-Quiroga1    , Mateo Arciniegas-Grisales2    , Santiago Jaramillo-Hurtado2,3

ABSTRACT

Introduction: Histoplasmosis is a fungal infection acquired by inhaling spores, which can progress from a primary 
form to a chronic cavitary form. 

Objetive: To present a case of clinical and radiological manifestations of histoplasmosis, which can be non-specific 
and easily confused with other pathologies. 

Clinical Case: A 56-year-old man presented with symptoms persisting for five months, including a 5-kilogram 
weight loss, asthenia, exertional dyspnea, and dry cough. He had a 30-pack-year history of smoking. A chest com-
puted tomography scan revealed polymorphic, cavitated, bilateral nodular images. A percutaneous lung biopsy 
was performed without complications. Histological analysis showed granulomatous disease with fungal structures 
consistent with histoplasma. 

Conclusion: Multiple pulmonary nodules require further investigation through bronchoscopy and percutaneous 
lung biopsy to evaluate various pathologies. In cases of mycoses, specific staining is essential for targeted treatment.
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Histoplasmosis pulmonar crónica: presentación de caso

RESUMEN

Introducción: La histoplasmosis es una infección micótica adquirida por la inhalación de esporas, que 
puede progresar de una forma primaria a una crónica cavitaria. 

Objetivo: Dar a conocer un caso sobre la presentación clínica e imágenes radiológicas de la histoplasmosis 
que pueden ser inespecíficas y confundirse con otras patologías. 

Caso clínico: Se presenta un caso de hombre de 56 años con síntomas de 5 meses de evolución, 
pérdida de peso de 5 kilos, astenia, disnea de esfuerzo y tos seca. Historia de tabaquismo de 30 pa-
quetes/año. La tomografía computada de tórax evidenciaba imágenes nodulares polimorfas cavitadas 
bilaterales. Se le realizó una biopsia percutánea pulmonar, sin complicaciones. Los análisis histológicos 
mostraron una enfermedad granulomatosa con estructuras fúngicas compatibles con histoplasma. 

Conclusión: Los nódulos pulmonares múltiples requieren estudios mediante broncoscopia y biopsia 
pulmonar percutánea para analizar diversas patologías, y en el caso de micosis, sus respectivas 
coloraciones para un tratamiento específico.

Palabras clave: histoplasmosis pulmonar crónica; cavitación pulmonar; biopsia percutánea.
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Histoplasmose pulmonar crónica: apresentação de caso

Resumo

Introdução: A Histoplasmose é uma infecção fúngica adquirida pela inalação de esporos, que pode 
progredir de uma forma primaria para uma forma crónica cavitaria. 

Objetivo: Apresentar um caso sobre a manifestação clínica e as imagens radiológicas da Histoplasmose 
que podem ser inespecíficas e se confundir com outras patologias. 

Caso clínico: Apresenta-se o caso de um homem de 56 anos com sintomas de 5 meses de evolução, 
perda de peso de 5 quilos, astenia, dispneia ao esforço e tosse seca. História de tabagismo de 30 
pacotes/ano. A tomografia computorizada de tórax evidenciava imagens nodulares polimorfas cavitadas 
bilaterais. Foi realizada uma biópsia percutânea pulmonar, sem complicações. As análises histológicas 
mostraram uma doença granulomatosa com estruturas fúngicas compatíveis com histoplasma. 

Conclusão: Os nódulos pulmonares múltiplos requerem estudos por meio de broncoscopia e biopsia 
pulmonar percutânea para analisar diversas patologias, e, no caso de micose, suas respectivas 
colorações para um tratamento especifico. 

Palavras-chave: Histoplasmose pulmonar crónica; cavitação pulmonar; biópsia percutânea, 
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INTRODUCTION

Histoplasmosis has a worldwide distribution and 
is an endemic mycosis in the Americas. The causa-
tive agent is Histoplasma capsulatum, a dimorphic 
fungus that behaves as a mold in the environment 
and in cultures at 25°C, while in tissues and cul-
tures at 37°C, it takes on a yeast form. There is no 
human-to-human transmission (1).

The infection is acquired through the inhalation 
of infectious structures (microconidia or my-
celial fragments) dispersed in the air. The natural 
habitat of H. capsulatum is soil, particularly acidic 
soils enriched with nitrogen, phosphates, and 
carbohydrates (such as bat and bird guano), in 
temperate and tropical climates, and in humid 
places such as caves, abandoned houses, mines, 
tunnels, church crypts, and abandoned chicken 
coops (2). 

The occurrence of isolated cases or epidemics is 
influenced by the infectious inoculum, immune 
status, and strain virulence. Following initial ex-
posure, the host’s immune system may fail to 
destroy the yeast, allowing it to remain latent 
in tissues (such as the spleen, liver, and lymph 
nodes) and reactivate later to cause disease. This 
endogenous reinfection may occur years after the 
primary infection.

The human defense mechanism is based on 
cellular immunity, primarily involving CD4 T 
lymphocytes and macrophages. The main cytoki-
nes involved include interleukin-12, interferon-γ, 
and tumor necrosis factor-α. In immunosuppressed 
individuals, there is a higher prevalence of the 
disseminated form of the disease (3).

Histoplasma is an intracellular pathogen located 
within macrophages. In immunocompetent in-
dividuals, macrophages induce the formation of 
granulomas, which help control the infection (4).

Most immunocompetent individuals infected 
with Histoplasma are asymptomatic. On average, 
symptoms appear 10 days after exposure and 
resemble a flu-like syndrome. This may be ac-
companied by arthralgias, erythema nodosum, 
or erythema multiforme, and patients typically 
recover spontaneously. Histoplasmosis presents in 
three main forms: acute primary, chronic cavitary, 
and progressive disseminated. Radiological diag-
nosis varies according to the form of the disease, 
and is made by identifying the microorganism 
in tissue or sputum or through specific tests to 
detect the antigen in serum and urine (5). 

CASE PRESENTATION

We present the case of a 56-year-old man from 
an urban area who sought medical attention due 
to a five-month history of exertional dyspnea, 
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progressively worsening with moderate physical 
activity, asthenia, a five-kilogram weight loss, fre-
quent cough, afebrile, without wheezing, sputum 
production, or chest pain. 

He had a history of active smoking with a 30 
pack-year index and arterial hypertension. He 
worked with wrought iron and welding and also 
sold coke coal. His medication history included 
the use of verapamil, hydrochlorothiazide, and 
enalapril.

On physical examination, the patient appeared in 
generally good condition: height 167 cm, weight 

Figure 1. Computed tomography scan showing multiple cavitated nodules and areas with ground-glass opacity

      

55 kg, body mass index 19.7, respiratory rate 18 
breaths per minute, and oxygen saturation of 
98%. Cardiopulmonary auscultation was normal.

The chest X-ray revealed multiple bilateral 
nodular images with diameters ranging from 15 
to 20 mm. A contrast-enhanced chest computed 
tomography (CT) scan showed polymorphic, cavi-
tated nodular opacities, well-defined, of varying 
densities; some with a ground-glass appearance, 
predominantly bibasilar, peripheral, and bilateral 
(Figure 1). Additionally, there was right parahilar 
lymphadenopathy (Figure 2).
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Figure 2. Computed tomography scan showing right 
parahilar lymphadenopathy

Diagnostic bronchoscopy revealed severe edema 
at the spur of the entry to the posterior segment 
of the right upper lobe. A Gene Xpert MTB/RIF 
molecular biology test on a sample of bronchial 
wash was negative for Mycobacterium tubercu-
losis complex. Sputum smear microscopy and 
culture were ordered, both of which were nega-
tive for acid-fast bacilli. Cytology from the bron-
chial wash and brushing was negative for malig-
nancy. Potassium hydroxide (KOH) staining and 
fungal cultures were also negative. 

A percutaneous lung biopsy under CT guidance 
and the pathological report showed multiple epi-
thelioid granulomas with areas of necrosis, within 
which small yeast forms were present inside the 
cytoplasm of histiocytes. PAS and Gomori stains 
highlighted small spherical yeasts, consistent 
with histoplasmosis (Figures 3 and 4).

Figure 3. Lung biopsy of the patient stained with 
hematoxylin-eosin (X1000). Granulomas containing        

numerous Histoplasma yeasts are observed. In a 
broader view, granulomatous areas are defined (X100). 
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Figure 4. Grocott stain. Small oval yeast structures of 
Histoplasma are seen (X400).

Source: Laboratorio Clínico Patológico López Correa (Pereira, 

Colombia).

Additionally, a contrast-enhanced CT scan of 
the abdomen and pelvis was performed and 
was normal. A contrast-enhanced neck CT scan 
showed degenerative disc disease at C5-C7. 
Liver function tests, kidney function tests, com-
plete blood count, and spirometry were normal, 
and the HIV test was negative. The patient was 
treated with 400 mg/day of itraconazole for six 
months, resulting in clinical and radiological im-
provement.

DISCUSSION

In Colombia, a national survey conducted 
between 1992 and 2008 collected confirmed 
cases of histoplasmosis. Although histoplasmo-
sis is not a notifiable disease in the country, 434 
cases were reported, with 96.1% of cases occu-
rring in adults. Of these, 70.5% had AIDS, and 
7% had other forms of immunosuppression. The 
department of Antioquia accounted for 59.2% of 
the reported cases (6).

The infection rate varies according to different 
sources. According to a survey by the Centers 
for Disease Control and Prevention (CDC), it is 
estimated that around 500,000 new cases occur 
each year. In a study involving U.S. Navy soldiers, 
it was found that 20% tested positive for histo-
plasmin skin tests, suggesting that up to 3 million 
cases may occur annually in the population (7).

Several occupations are associated with an in-
creased risk of contracting the disease, including 
agriculture, construction, demolition, roofing, 
and gardening. However, our patient did not 
work in a field associated with these risk factors.

Chronic cavitary pulmonary histoplasmosis typi-
cally occurs in men over 50 years of age with 
a history of lung damage related to smoking. 
Symptoms include productive cough, dyspnea, 
fever, night sweats, and weight loss. The lesions, 
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with central necrosis and peripheral fibrosis, tend 
to form cavities that can persist for months or 
years. Our patient fit this profile: a 56-year-old 
male smoker with the described symptoms over a 
five-month period. 

The disseminated form of histoplasmosis almost 
exclusively occurs in immunosuppressed indivi-
duals, such as those with AIDS, lymphoma, or 
leukemia. The most severe forms present with 
sepsis, acute respiratory distress syndrome, dis-
seminated intravascular coagulation, and acute 
adrenal failure. Skin and mucosal involvement 
may also occur, along with elevated liver enzymes 
and pancytopenia.

The clinical presentation depends on the patient’s 
age, degree of immunosuppression, and the size 
of the inoculum. Histoplasmosis can be mistaken 
for other diseases, delaying diagnosis. Contribu-
ting factors include prior antibiotic use or the co-
existence of other lung diseases (8). Approxima-
tely 90% of cases involve acute pulmonary histo-
plasmosis, which presents with mild, self-limiting 
symptoms similar to those of the flu, often going 
unnoticed. Around 6% of cases will have rheuma-
tologic manifestations, such as arthralgias, arthri-
tis, or erythema nodosum, and symptoms usually 
resolve within one to two weeks (9).

When histoplasmosis presents with multiple 
nodules, it can mimic metastatic neoplastic 

lesions, as in two cases reported by Azevedo and 
colleagues (10). Other conditions with similar 
presentations include sarcoidosis, Wegener’s 
granulomatosis, rheumatoid arthritis, Churg-
Strauss syndrome, multiple hamartomas, and 
granulomatous infections. Empirical treatment 
can be ineffective and dangerous. In our case, 
the patient presented with multiple nodules, and 
histopathological confirmation was achieved 
through Gomori and PAS stains, which detected 
Histoplasma.

Radiological findings vary according to the clinical 
presentation. In acute and subacute pulmonary 
histoplasmosis, diffuse opacities are predomi-
nant, which may be focal or bilateral, and hilar 
and mediastinal lymphadenopathy is common-
ly observed (11). Radiological patterns vary and 
include unilateral or bilateral interstitial infiltrates, 
typically parahilar, or single or multiple dissemina-
ted lesions with hilar or mediastinal adenomegaly, 
with or without pleural effusion. The disease may 
leave sequelae such as pulmonary or extrapulmo-
nary calcifications. Cavitary lesions may present 
with thickened walls, air-fluid levels, or pleural 
thickening adjacent to the cavity.

In the chronic form, cavitation, fibrosis, or pleural 
thickening can be observed, with the upper lobes 
being more commonly affected. Calcifications 
may also be present, and pulmonary tuberculosis 
should be ruled out as a differential diagnosis (12).
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Diagnosis is made through direct observation or 
pathogen isolation (culture, histopathology, and 
cytopathology) or by detecting antigens, antibo-
dies, and nucleic acids (13). The isolation of spe-
cimens is the gold standard and is considered a 
definitive diagnosis. Initial histopathology shows 
an inflammatory reaction with numerous poly-
morphonuclear cells and macrophages. Later, 
granulomas, with or without caseation, as well as 
multinucleated giant cells and areas of necrosis, 
are observed. PAS and Grocott stains are recom-
mended, although fungal structures can also be 
seen with hematoxylin and eosin staining (14). 

Since H. capsulatum is an intracellular fungus, it 
is difficult to detect in fresh direct examinations. 
However, the use of calcofluor-white stain and 
identifying the fungus inside cells using fluores-
cence microscopy are very useful in diagnosis.

Culture is considered the definitive diagnostic 
method for histoplasmosis, but it takes four to 
six weeks for the fungus to grow. Culture is most 
useful in disseminated disease, when samples are 
taken from bone marrow or blood, with a positi-
vity rate of about 74%, and in chronic pulmonary 
disease, with a 67% positivity rate from sputum 
or bronchoscopy specimens. 

Fungal antigens are detected in urine, serum, 
or other body fluids, but urine is preferred due 
to its higher sensitivity. In urine, the progressive 

disseminated form has demonstrated up to 90% 
sensitivity in immunocompromised patients, but 
sensitivity is lower in severe chronic forms (75%) 
and only about 10% in mild forms (15).

Antibodies in serum and cerebrospinal fluid 
become detectable six weeks after infection and 
may be negative in immunosuppressed patients, 
potentially delaying treatment.

Complement fixation titers ≥1:32 are indicative of 
active histoplasmosis, with a sensitivity between 
73% and 95%. Immunodiffusion detects precipitin 
bands with a sensitivity of 55% (16). 

In a study published in 2013 by Arango-Bustamante 
and colleagues (17), records of 391 Colombian 
patients with histoplasmosis were reviewed. The 
diagnostic value of culture and serological tests 
(complement fixation and immunodiffusion) was 
observed. Of these patients, 184 were infected 
with HIV (47.1%). In the HIV-negative population, 
positive cultures were obtained in 35.7% of cases, 
and serological tests were reactive in 95.2%. In 
comparison, the HIV-positive population showed 
higher culture positivity (75%) and serological re-
activity at 92.4% (17).

In pathology, yeast cells measuring 2 to 4 mm, in-
tracellular, have been observed in tissue samples 
stained with methenamine silver. Granulomatous 
inflammation with caseation may also be found. 
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In the present case, complementary studies for 
dissemination, including a neck and abdominal 
CT scan, were negative.

According to the management guidelines of the 
Infectious Diseases Society of America, treatment 
varies depending on the clinical presentation. In 
mild cases, treatment for H. capsulatum is not re-
commended as most cases resolve spontaneously. 
Only if symptoms persist for more than a month is 
treatment with 200 mg of itraconazole, three times 
daily for three days, followed by 200 mg once or 
twice daily for 6 to 12 weeks, recommended. 

For severe acute cases, treatment involves in-
travenous amphotericin B at 3-5 mg/kg per 
day for one to two weeks, followed by 200 mg 
of itraconazole for 12 weeks. It should not be 
assumed that severe disease only affects immu-
nocompromised individuals (18).

For chronic pulmonary histoplasmosis, the recom-
mended regimen is 200 mg of itraconazole three 
times daily for three days, followed by 200 mg 
once or twice daily for a year. Some authors re-
commend extending treatment to 18-24 months 
to prevent relapse (19). Liposomal amphotericin B 
is the preferred agent for severe or disseminated 
disease (20).

The prognosis for the acute primary form is almost 
always self-limiting, and death due to massive 

infection is very rare. Chronic cavitary histoplas-
mosis may lead to respiratory failure. Untreated 
disseminated disease is associated with a mortality 
rate exceeding 90%. The risk of histoplasmosis 
is higher in HIV patients, particularly those with 
CD4 counts below 200 cells/µL (21).

CONCLUSION

Histoplasmosis is a fungal infection with variable 
clinical presentations and radiological findings, 
such as multiple nodules that may cavitate and 
mimic other pathologies. For diagnosis, bron-
choscopy may not be definitive and often requires 
histopathological examination and appropriate 
staining for mycoses. Percutaneous biopsy is safe 
and conclusive.
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lidad doble ciego). Por esta razón, las partes no 
conocen las identidades del autor ni del revisor 
respectivamente y es el editor quien se encarga 
de la correspondencia entre ellos a través del 
Open Journal System (OJS).

• De acuerdo a los conceptos de los pares evalua-
dores, el Comité Editorial define si se publicará o 
no. En cualquiera de los casos se notifica al autor 
del concepto de los pares evaluadores.

• Si en el proceso de evaluación del artículo es 
evaluado positivamente por un par evaluador y 
negativamente por otro, se remite a un tercer par 
evaluador y de acuerdo a su concepto se decide la 
inclusión del documento en la revista.

• Cuando un artículo se acepta condicionado a 
cambios, los autores deben enviar la versión re-
visada y un escrito explicando los cambios efec-
tuados producto de las recomendaciones de los 
pares evaluadores. Si están en desacuerdo con 
alguna de ellas, deben explicarse los motivos.

• Realizados los cambios por el autor, el Comité 
Editorial remite el documento a un corrector de 
texto y estilo, luego el artículo es devuelto al 
autor para que dé su aprobación en un plazo no 
mayor de 5 días hábiles. 

• Todos los artículos que presenten investigaciones 
en seres humanos deben ceñirse a las normas 
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Instrucciones para los autores

éticas emanadas de la Declaración de Helsinki y 
de la resolución 8430 de 1993 del Ministerio de 
Salud de Colombia. Se debe guardar la confiden-
cialidad y anonimato de los pacientes. Cuando 
se trate de investigaciones en animales, se debe 
tener en cuenta la Ley 84 de 1989 y hacer referen-
cia explícita al uso de medidas apropiadas para 
minimizar el dolor. En cualquier caso, es indispen-
sable tener la aprobación del Comité de ética en 
Investigación de la Institución donde se realizó el 
estudio. 

• Cuando un manuscrito es rechazado la Revista 
de Investigación en Salud, se reserva el derecho 
de conservar una copia para registro y control.

• El proceso editorial completo tiene una dura-
ción promedio de 6 a 8 meses y se emplean los 
siguientes formularios de evaluación:

• Formulario de Evaluación comité editorial

• Formulario de Evaluación por Pares

• Formulario de Evaluación por Pares (Revisión 
por Tema)

REMISIÓN DEL MANUSCRITO

El manuscrito debe ser remitido por el sistema de 
gestión documental OJS de la revista ISUB

OJS Revista Investigación en Salud

Si usted no dispone de una cuenta en la revista 
puede registrarse gratuitamente haciendo clic 
aquí.

El texto del manuscrito debe ser enviado en 
formato Microsoft Word® , junto a este se debe 
adjuntar obligatoriamente la declaración de ori-
ginalidad, responsabilidad y cesión de derechos 
de copia del manuscrito, firmado por todos los 
autores en constancia de que conocen y están 
de acuerdo con su contenido y que no ha sido 
publicado anteriormente en formato impreso o 
electrónico, que no se presentarán a ningún otro 
medio antes de conocer la decisión de la revista 
y que de ser aceptado para su publicación los 
autores transfieren los derechos de copia en todas 
las formas y medios conocidos, a la Universidad 
de Boyacá, esta deberá ser escaneada y adjun-
tada en formato PDF y el formato de metadatos 
de gestión editorial, ambos formatos disponibles 
para descarga en: Documentos para envío del ar-
tículo. La falta de alguna de estos documentos es 
causal del rechazo del artículo en la primera fase 
del proceso editorial.

En el caso de existir material suplementario este 
debe ser informado y entregado en conjunto con 
el manuscrito. 

https://drive.google.com/open?id=1PI3ZbdKIvEbLI4sztWNqn8jQxH_rkAxC
https://drive.google.com/open?id=0B5ID4ubDJM6tVi0yamYtNGlLLThidmVuUnQ5RWV5TlYwdEVR
https://drive.google.com/open?id=0B5ID4ubDJM6tUzF5V3U4ZDdjRks3Q2RVT0hSNDlYaUVTWl9r
https://drive.google.com/open?id=0B5ID4ubDJM6tYllVQVBvY2VaQ1ktR2hLcXdMUkRhQzZuZjd3
https://drive.google.com/open?id=0B5ID4ubDJM6tYllVQVBvY2VaQ1ktR2hLcXdMUkRhQzZuZjd3
http://revistasdigitales.uniboyaca.edu.co/index.php/rs/about/submissions
http://revistasdigitales.uniboyaca.edu.co/index.php/rs/user/register
https://drive.google.com/open?id=1PI3ZbdKIvEbLI4sztWNqn8jQxH_rkAxC
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Una vez culminado el proceso editorial, el 
artículo será publicado de forma provisional 
en el sistema OJS de la revista, para los autores 
con filiación colombiana es indispensable que 
el artículo se encuentre registrado en el CvLAC 
para su publicación en línea.

En caso de no ser publicado el artículo, la Univer-
sidad de Boyacá accede a retornar los derechos 
enunciados a sus autores. Los conceptos de 
los trabajos son de total responsabilidad de los 
autores, ni la Revista Investigación en Salud ni 
la Universidad de Boyacá se responsabilizan por 
tales conceptos emitidos.

Cuando se utilizan tablas o figuras que no sean 
originales, los autores tienen la responsabilidad 
de obtener los permisos necesarios para repro-
ducir cualquier material protegido por derechos 
de reproducción y adjuntar una carta original que 
otorgue ese permiso e incluir en el texto del ma-
nuscrito la fuente de donde se toma.

ORGANIZACIÓN Y PRESENTACIÓN DE 
LOS ARTÍCULOS

La Revista se acoge al acuerdo sobre Requisitos 
Uniformes para preparar los manuscritos en-
viados a Revistas Biomédicas, elaborado por el 
Comité Internacional de Directores de Revistas 
Médicas (ICMJE) que se encuentran publicadas 
como “Uniform requirements for manuscripts 

submitted to biomedical journal” en (http://www.
icmje.org). Las recomendaciones actualizadas 
al 2019 están disponibles en idioma ingles en: 
http://www.icmje.org/icmje-recommendations.
pdf, La versión en español al año 2016 se puede 
consultar en http://www.icmje.org/recommenda-
tions/translations/spanish2016.pdf.

Los manuscritos deben ser de máximo 20 
páginas, en Microsoft Word ®, tamaño carta a 
doble espacio. Tipo de letra Arial 12 puntos, con 
márgenes izquierdo y derecho de 3 cm, superior 
e inferior de 2,5 cm. Todas las páginas deben ser 
numeradas en el ángulo inferior derecho, utilizar 
solo abreviaturas estándar, se deben numerar las 
líneas secuencialmente desde inicio hasta el final 
del manuscrito (número de línea).

El número de autores por manuscrito será eva-
luado por el comité editorial, tomando en consi-
deración los elementos propios que justifiquen la 
cantidad de coautores relacionados.

TEXTO DEL MANUSCRITO

El texto del manuscrito consiste en un único 
archivo en formato Microsoft Word ® con el si-
guiente contenido de acuerdo a cada tipo de ar-
tículo y encabezado por el título en negrilla, que 
será cargado en el ítem Texto del artículo.

http://www.icmje.org/
http://www.icmje.org/
http://www.icmje.org/icmje-recommendations.pdf
http://www.icmje.org/icmje-recommendations.pdf
http://www.icmje.org/recommendations/translations/spanish2016.pdf
http://www.icmje.org/recommendations/translations/spanish2016.pdf
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1. Título del manuscrito en español e inglés 
(máximo 165 caracteres) en el cual no deben 
incluirse acrónimos ni abreviaturas. En título 
no debe ser escrito con mayúsculas sostenidas.

2. Título corto en español e inglés (máximo 
50 caracteres) En título corto no debe ser 
escrito con mayúsculas sostenidas.

3. Resumen y Abstract: El resumen debe ser 
estructurado, incluir máximo 250 palabras y 
dividido en las siguientes secciones: (Introduc-
ción, Objetivo, métodos, resultados y conclu-
siones). Debe ser escrito en forma impersonal, 
sin referencias, ni abreviaturas. Se debe incluir 
una traducción en ingles del resumen (Abs-
tract); si el artículo fue escrito en idioma inglés 
u otro idioma se debe presentar en español.

4. Palabras clave (Key words): Se incluyen 
de 3 a 6 palabras clave a continuación del 
resumen; deben estar contenidas en la lista de 
DeCS (Descriptores en Ciencias de la Salud) de 
Bireme para el resumen en español y en MeSH 
(Medical Subjects Headings) para el resumen 
en inglés o Abstract. Las palabras clave deben 
ser escritas en letra minúscula a excepción 
de los nombres propios, estar separadas con 
punto y coma”;” y registradas en el OJS de 
forma individual. 

5. Cuerpo del texto: Su desarrollo y esquema 
depende del tipo de trabajo y sección a la que 
van a ser destinados. El manuscrito debe ser 
conciso, debe evitarse el uso de modismos, 
regionalismos o cualquier variación idiomá-
tica. Las fórmulas y expresiones matemáticas 
deben estar de acuerdo con el Sistema Inter-
nacional de Unidades. No se aconseja el uso 
de abreviaturas excepto para unidades de 
medida. En caso de utilizar abreviaturas, siglas 
o acrónimos, la primera vez que se mencionen 
en el texto deben ir precedidas por las pala-
bras completas que las originan. Cada párrafo 
basado en otros textos debe llevar su corres-
pondiente citación siguiendo los requisitos 
de uniformidad para manuscritos sometidos 
a revistas biomédicas (Normas Vancouver). 
Ejemplos de este tipo de citación pueden ser 
encontrados en http://www.nlm.nih.gov/bsd/
uniform_requirements.html

A continuación, se detallan los requisitos para 
cada tipo de artículo:

A. Artículos originales: El texto debe constar 
de los siguientes apartados siguiendo el 
“Formato IMRYD” Introducción, materiales y 
métodos, resultados y discusión. La extensión 
del texto no debe ser mayor a 20 páginas in-
cluyendo la bibliografía, las tablas y las figuras. 

Elementos que debe incluir el artículo: 

http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.nlm.nih.gov/bsd/uniform_requirements.html
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- Seguir los criterios de calidad respectivos 
para el diseño del estudió realizado:

- Para estudios Observacionales (casos y con-
troles, estudios transversales, estudios de 
cohorte) se recomienda aplicar la declaración 
STROBE, y la extensión que corresponda a su 
diseño de investigación.

- Para estudios de ensayos clínicos se debe 
aplicar la declaración SPIRIT.

- Para ensayos clínicos aleatorizados se debe 
aplicar la declaración CONSORT.

- Para estudios de precisión diagnóstica se 
debe aplicar la declaración STARD.

- Para estudios cualitativos de debe aplicar la 
declaración COREQ.  

- Para estudios de modelos de predicción 
multivariable para diagnóstico o pronósti-
co individual se debe aplicar la declaración 
TRIPOD.

- Para investigaciones en modelos animales 
se debe aplicar las directrices ARRIVE.

- Cualquier otra guía que se requiera utilizar 
según su diseño de estudio debe quedar cla-
ramente indicada en el manuscrito sometido, 

el listado completo se puede consultar en 
https://www.equator-network.org

- Habilidades críticas y reflexibilidad por parte 
de los autores.

- Aportes tangibles de los autores que evidencie 
la contribución al estado actual conocimiento 
y propendan por su reproducibilidad.

Estructura del manuscrito: el artículo debe 
incluir los siguientes apartados:

- Introducción: Debe especificar el objetivo 
del trabajo, el resumen de la literatura del 
estado del arte. Se destacan los anteceden-
tes teóricos y prácticos del estudio, alcances, 
limitaciones, la importancia y utilidad de los 
resultados. 

- Materiales y métodos: Se debe describir 
el diseño del estudio y la lista de chequeo de 
calidad aplicada, la población sobre la que 
se ha hecho el estudio, el tamaño y el tipo 
de muestra, describir todas las técnicas y los 
elementos que se utilizaron durante la reali-
zación del trabajo. Debe incluirse el tipo de 
análisis estadístico. En esta sección es impres-
cindible mencionar las consideraciones éticas 
y la aprobación por el comité de ética de la 
institución. 

https://www.equator-network.org/reporting-guidelines/strobe/
https://www.equator-network.org/reporting-guidelines/spirit-2013-statement-defining-standard-protocol-items-for-clinical-trials/
https://www.equator-network.org/reporting-guidelines/consort/
https://www.equator-network.org/reporting-guidelines/stard/
https://www.equator-network.org/reporting-guidelines/coreq/
https://www.equator-network.org/reporting-guidelines/tripod-statement/
https://www.equator-network.org/reporting-guidelines/improving-bioscience-research-reporting-the-arrive-guidelines-for-reporting-animal-research/
https://www.equator-network.org
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- Resultados: Se presentan en secuencia 
lógica en el texto; no se deben repetir en este 
los datos de las tablas o gráficos. 

- Discusión: Se presentan los aspectos rele-
vantes del estudio, comparar los resultados 
con los otros estudios. Las conclusiones se 
establecen claramente, como respuesta del 
estudio a la pregunta de la investigación con-
tenida en los objetivos, o la hipótesis.

Considerando que la revista se acoge a la 
ICMJE, solamente se publicaran ensayos clíni-
cos que hayan sido registrados en uno de los 
registros para ensayos clínicos validados por 
la ICMJE. El número debe registrarse al final 
del resumen.

B. Artículo de reflexión derivado de inves-
tigación: Consta de una introducción y el 
tema central que se desarrolla con respec-
to a los apartados de la misma, estos deben 
aparecer como subtítulos sin numeración. La 
extensión del texto no debe ser mayor a 12 
páginas incluyendo las referencias, las tablas 
y las figuras.

C. Artículo de Revisión: las revisiones con-
sideradas para su publicación deben cumplir 
con la descripción del diseño adoptado por los 
autores, dentro de los cuales la revista con-
templa: 

Revisión sistemática (Con o sin metaaná-
lisis), se basa en un método de ejecución y 
comunicación estructurado y riguroso que 
la hacen reproducible y de alto valor de la 
evidencia científica sobre el tema abordado. 
Permite dar respuesta a preguntas concretas 
sobre efectividad, seguridad clínica, o toma 
de decisiones en salud.

Elementos que debe incluir el artículo: 

- Seguir los criterios para revisiones siste-
máticas y de metaanálisis de la declaración 
PRISMA empleando la extensión correspon-
diente a su diseño.

- Presentación de las características cuantita-
tivas y/o cualitativas de estudios primarios. 

- En caso que aplique según sus resultados:
Análisis de resultados globales y combinados 
de datos (Metaanálisis)

- Habilidades críticas y reflexibilidad por 
parte de los autores.

Estructura del manuscrito: el artículo debe 
incluir los siguientes apartados:

Título: el título debe dar cuenta de la pro-
fundidad del estudio (Revisión sistemática, 
metaanálisis o ambos).

https://www.equator-network.org/reporting-guidelines/prisma/
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Resumen: debe incluir, según corresponda: 
a) Introducción: antecedentes; b) objetivo; 
c) Métodos: Diseño, fuente de los datos; cri-
terios de elegibilidad de los estudios, parti-
cipantes e intervenciones; evaluación de los 
estudios y métodos de síntesis; d) resulta-
dos; e) conclusiones; número de registro de 
la revisión sistemática. (Apartado escrito en 
tiempo pasado)

Introducción: Incluye los antecedentes del 
tema de la revisión y al final de este apartado 
se expone el objetivo y la pregunta general 
de la revisión. (Apartado escrito en tiempo 
presente) Materiales y métodos: Explica el 
diseño (Revisión sistemática, metaanálisis o 
ambos). Presenta un protocolo de búsqueda 
estandarizado con registro Cochrane o Prós-
pero, Criterios de elegibilidad, Formulación 
de una pregunta de investigación claramente 
establecida. (Componentes del modelo PICO 
y sus variantes, PICOT, PICOTT, PICOS, PIPOH, 
PECORD, PIRD, PESICO), Fuentes de informa-
ción, Búsqueda, Selección de los estudios, 
Proceso de extracción de datos, Evaluación 
de calidad metodológica y riesgo de sesgos 
en los estudios individuales (Especificar la 
lista de chequeo y herramientas empleadas), 
Medidas de resumen, Síntesis de resultados, 
Riesgo de sesgo entre los estudios y Análisis 
adicionales. (Declaración PRISMA). (Apartado 
escrito en tiempo pasado)

Resultados: debe ser sistemática y resumida, 
según hallazgos encontrados, incluyendo: el 
número de estudios cribados, evaluados para 
su elegibilidad e incluidos en la revisión, y de-
tallar las razones para su exclusión en cada 
etapa, idealmente mediante un diagrama de 
flujo. Los estudios seleccionados presentaran 
sus característica cualitativas y cuantitativas. 
En caso de presentar los resultados con me-
taanálisis de los datos agrupados, combinan-
do los resultados de los diferentes estudios, 
incluyendo estimación de heterogeneidad y 
sensibilidad de los datos en análisis, estima-
ciones del efecto y su significancia estadísti-
ca, idealmente de forma gráfica mediante un 
diagrama de bosque (forest plot). Los análi-
sis adicionales realizados (Meta regresiones, 
análisis por subgrupos o agregados, entre 
otros). (Apartado escrito en tiempo pasado)

Discusión y conclusión: Resumir los hallaz-
gos principales, incluyendo la fortaleza de 
las evidencias para cada resultado principal; 
considerar su relevancia para grupos clave 
(por ej., proveedores de cuidados, usuarios 
y decisores en salud). Discutir las limitacio-
nes de los estudios y de los resultados (por 
ej., riesgo de sesgo) y de la revisión (por ej., 
obtención incompleta de los estudios iden-
tificados o comunicación selectiva). Propor-
cionar una interpretación general de los re-
sultados en el contexto de otras evidencias, 

https://www.equator-network.org/reporting-guidelines/prisma/
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así como las implicaciones para la futura in-
vestigación.

Revisión de alcance (Scoping reviews, 
mapping reviews, scoping studies), esta 
revisión proporciona una visión general de 
la evidencia científica y permite responder a 
preguntas sobre la naturaleza y la diversidad 
de la evidencia/conocimiento disponible. Un 
examen de alcance tendrá un “alcance” más 
amplio con los correspondientes criterios de 
inclusión menos restrictivos. Plantea pregun-
ta basada en el PCC (Población, Concepto 
y Contexto) y considera como un estudio 
previo a la revisión sistemática. 

Elementos que debe incluir el artículo: 

Seguir los criterios para revisiones de alcance 
contenidos en la extensión PRISMA-ScR.

Identifica tipos de pruebas tangibles en un 
área del conocimiento específica.

Identifica y analiza vacíos de conocimientos.
Esclarece conceptos, definiciones claves y sus 
características en la literatura científica afín.

Aborda el desarrollo de las investigaciones 
en un área del conocimiento específica.

Estructura del manuscrito: el artículo debe 
incluir los siguientes apartados:

Título: El título del protocolo (y del examen 
subsiguiente) debe ser informativo de tema, 
incluyendo al final el término “…: una revi-
sión del alcance” para permitir su correcta 
indexación.

Resumen: Debe hacer énfasis en los hallaz-
gos recientes y novedosos que aporta la re-
visión. (Apartado escrito en tiempo pasado)
Introducción: debe ser amplia evidenciando 
las definiciones y elementos principales del 
tema que se explora, afirmar las búsquedas 
preliminares de otras revisiones de alcance, 
sistemáticas u otras existentes, articulándose 
las razones de los autores para abordarlo y 
finalmente exponer el objetivo general de la 
revisión de alcance, que se ajuste a los crite-
rios nemotécnicos de los criterios de inclu-
sión. La extensión sugerida para la sección 
de introducción del protocolo de examen del 
alcance es de máximo 1.000 palabras. (Apar-
tado escrito en tiempo presente)

Materiales y métodos: Explica el diseño 
(Revisión de alcance) y el protocolo a priori. 
Debe incluir la pregunta de revisión de 
alcance con los elementos PCC (Población, 
Concepto y Contexto) y de ser necesario 
describir sub preguntas relacionadas con el 

https://www.equator-network.org/reporting-guidelines/prisma-scr/
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contexto.  Definir los criterios de inclusión de 
las fuentes, tipos de participantes (Caracte-
rísticas, edad y otros criterios de clasificación 
apropiados), el concepto básico examinado 
(Cuestionarios, formatos, contenidos, ins-
trumentos-psicometría, identificación de re-
sultados de interés de estudio, cartografía y 
otros).  Definir el contexto (Factores cultura-
les, ubicación geográfica, intereses sociales, 
culturales o de género; o de entornos especí-
ficos). Describir las estrategias de búsqueda 
la cual debe ser iterativa, trasparente y au-
ditable (Son susceptibles de ser solicitadas 
en el proceso editorial). Aportar el proceso 
de selección de las fuentes de evidencia y 
presentar el diagrama de flujo de todo el 
proceso de revisión (PRISMA-ScR). Indicar el 
tipo de software utilizado para gestión de los 
hallazgos de la búsqueda, detallar el proceso 
de extracción de los datos y análisis de la evi-
dencia. (Apartado escrito en tiempo pasado)

Resultados: Los resultados de un examen 
del alcance pueden presentarse como un 
mapa de los datos extraídos de los docu-
mentos incluidos en forma de diagrama o de 
tabla, y/o en un formato descriptivo que se 
ajuste al objetivo o los objetivos y al alcance 
del examen. Los elementos de los criterios 
de inclusión de la PCC pueden ser útiles para 
orientar la forma más adecuada de cartografiar 
los datos.

Discusión: se incluye un examen de los re-
sultados y de las limitaciones de las fuentes 
utilizadas en el contexto de la literatura revisa-
da y sus implicaciones actuales, según las di-
mensiones consideradas por los autores que 
escriben la revisión de alcance No se deben 
repetir los resultados. (Apartado escrito en 
tiempo presente)

Conclusiones y recomendaciones: inicia 
con la conclusión general derivada de los resul-
tados obtenidos y podrán esbozarse las con-
clusiones coincidentes con la PCC y el objetivo.

Apéndices: Los autores pueden anexarlo o 
pueden ser requeridos por el comité edito-
rial, en todo caso estos apéndices se nume-
rarán consecutivamente según estrategia 
de búsqueda, fuentes excluidas después de 
la lectura de texto completo, instrumento 
(Matriz) de extracción de datos.

Revisiones cualitativas o meta-síntesis, 
este tipo de revisión sintetiza y/o interpreta 
los hallazgos de los distintos tipos de diseños 
de estudios cualitativos primarios; aunque 
cuenta con distintos enfoques de acuerdo 
sus propósitos y métodos de síntesis, como 
son la meta-agregación, la meta-síntesis 
cualitativa, la meta-etnografía y otras, todas 
estas tipologías comparten una serie de re-
quisitos metodológicos mínimos, por lo cual 

https://www.equator-network.org/reporting-guidelines/prisma-scr/
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se debe seguir en su reporte los lineamientos 
de la declaración ENTREQ.

Estructura del manuscrito: el artículo debe 
incluir los siguientes apartados:

Título: Debe ser informativo de tema, in-
cluyendo al final la tipología de revisión 
cualitativa.

Resumen: Debe hacer énfasis en los hallazgos 
recientes y novedosos que aporta la revi-
sión cualitativa (apartado escrito en tiempo 
pasado).

Introducción: Debe ser amplia evidenciando 
las definiciones y elementos principales del 
tema que se explora, afirmar las búsquedas 
preliminares de otras revisiones cualitativas 
previas existentes, articulándose las razones 
de los autores para dar este abordaje y fi-
nalmente exponer el objetivo general de la 
revisión cualitativa. La extensión sugerida es 
de máximo 1.000 palabras (apartado escrito 
en tiempo presente).

Materiales y métodos: Identificar la meto-
dología de síntesis o el marco teórico que 
sustenta la síntesis y describir el fundamento 
de la elección de la metodología. Especificar 
estrategia de búsqueda electrónica, criterios 
de selección de artículos, fuente de los datos, 

métodos de selección y evaluación de estudios, 
métodos de codificación, síntesis, compara-
ción de hallazgos y derivación de constructos 
inductivo y/o deductivo, incluyendo uso de 
Software especializados.

Resultados: Debe ser concreto y resumido, 
según hallazgos encontrados, incluyendo: 
proceso de selección y evaluación de estu-
dios, presentar características de los estudios 
seleccionados y reportar la estructura teórica 
obtenida con sus constructos (incluido el 
meta-tema y los hallazgos in vivo que los so-
portan), idealmente usar esquemas, tablas 
y gráficos para ilustrar resultados (apartado 
escrito en tiempo pasado). 

Discusión y conclusión: Resumir los hallazgos 
principales, incluyendo la fortaleza de las evi-
dencias para cada resultado; considerar su 
relevancia para grupos clave (por ej., provee-
dores de cuidados, usuarios y decisores en 
salud). Discutir las limitaciones de los estudios 
y de los resultados, además de proporcionar 
una interpretación general de los resultados 
en el contexto de otras evidencias, así como 
las implicaciones para la futura investigación.

Revisión descriptiva (Narrativa), está 
orientada a examinar, describir y discutir 
los hallazgos de un tema de forma amplia, 
desde lo teórico y teniendo en cuenta el con-

https://www.equator-network.org/reporting-guidelines/entreq/
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texto evolutivo.  Se considera una estrategia 
para mantener al día la información sobre un 
área específica e incidir en la actualización 
del lector sin la necesidad de leer grandes 
cantidades de documentos. Los autores de la 
revisión deben tener experiencia previa en el 
tema objeto de la revisión.

Elementos que debe incluir el artículo: 

- Descripción objetiva y amplia del tema. 

- Fundamentación teórica o contextual del 
problema. 

- Habilidades críticas y reflexibilidad por 
parte de los autores.

- Aportes tangibles de los autores que evidencie 
la contribución al estado actual conocimiento 
y propendan por su reproducibilidad.

Estructura del manuscrito: el artículo debe 
incluir los siguientes apartados:

Resumen: Debe hacer énfasis en los hallaz-
gos recientes y novedosos que aporta la re-
visión. (Apartado escrito en tiempo pasado)

Introducción: Incluye los antecedentes del 
tema de la revisión y al final de este apartado 

se expone el objetivo. (Apartado escrito en 
tiempo presente)

Materiales y métodos: Explica el diseño (Re-
visión descriptiva) y protocolo precisando los 
métodos utilizados, los criterios para selec-
cionar los documentos revisados, incluye in-
formación sobre la búsqueda bibliográfica y 
los criterios de selección, estrategias para la 
recuperación de la información y ventana de 
tiempo en la que se seleccionaron los artícu-
los. Identificación de las fuentes documen-
tales y descripción de las variables a estudio, 
el contexto y ser reproducible. (Apartado 
escrito en tiempo pasado)

Desarrollo y discusión: Se presenta una 
síntesis de los resultados y los aspectos más 
relevantes producto de la investigación, 
explicados y discutidos. Se debe tener en 
cuenta la organización y estructuración de 
los datos empleado subtítulos afines según 
los hallazgos, además, de la discusión de 
los resultados dialogantes con los estudios 
que los apoyan evidenciando el aporte de 
los autores que escriben la revisión. Se acon-
seja incluir tablas o figuras elaboradas por 
los autores que mejoren la comprensión de 
la información. Al final de este apartado se 
expondrán de manera clara las limitaciones 
presentadas durante la revisión. (Apartado 
escrito en tiempo presente)
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Conclusiones: serán basadas en las inferencias 
más importantes obtenidas del análisis te-
mático. Es usual proponer nuevas hipótesis 
o líneas de investigación (recomendaciones)

Referencias: Se debe presentar el listado de 
referencias empleadas en la construcción del 
artículo, sin que sean menor a 50.

D. Reporte de caso: Puede enmarcarse en 
los siguientes cuatro tipos de reporte de caso: 
reporte de caso sin revisión de la literatura, 
reporte de caso con revisión de la literatura, 
reporte de una serie de casos. En general debe 
llevar la siguiente estructura: Titulo, resumen y 
abstract, palabras clave (5), introducción, pre-
sentación del caso, discusión, conclusiones y 
referencias bibliográficas. El autor debe espe-
cificar el tipo de reporte del caso que remite. 
para cualquier tipología se debe aplicar la de-
claración CARE.

Estructura del manuscrito: el artículo debe 
incluir los siguientes apartados:

Título: Debe contener el diagnóstico o 
intervención de enfoque primario seguido 
de las palabras: “reporte de caso o seria de 
casos”. 

Resumen: Debe hacer énfasis en que es sin-
gular este reporte, qué aporta a la literatura 

científica y a la práctica clínica (apartado 
escrito en tiempo pasado).

Introducción: Incluye los antecedentes 
del tema de la revisión y debe centrarse en 
resumir por qué este caso es único, al final 
de este apartado se expone el objetivo (apar-
tado escrito en tiempo presente) (apartado 
escrito en tiempo presente).

Presentación del caso o casos: Información 
específica del(os) paciente (es) anónima, an-
tecedente, información de signos, síntomas 
y hallazgos clínicos relevantes, evolución cro-
nología, diagnóstico, evaluación, terapéutica 
e intervención aplicada, seguimientos y resul-
tados clínicos. Especificar si el(los) paciente(s) 
dio(dieron) su consentimiento informado 
(apartado escrito en tiempo pasado). Si son 
varios casos, se sugiere uso de tablas o es-
quemas que muestren sus características. 

Discusión y conclusiones: Incluir fortalezas 
y limitaciones asociadas con el reporte, con-
trastar con hallazgos de la literatura científi-
ca y fundamentar científicamente los aportes 
sugeridos a la práctica clínica. 

Referencias bibliográficas: Se debe presen-
tar el listado de referencias empleadas en la 
construcción del artículo.

https://www.equator-network.org/reporting-guidelines/care
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5. Agradecimientos

Se incluirán contribuciones que necesiten agrade-
cimiento, pero no justifiquen autoría, como por 
ejemplo el apoyo general dado por el director 
de un departamento. Otros ejemplos incluyen a 
consejeros científicos, revisores, recolectores de 
datos, entre otros. Este apartado es obligatorio.

6. Declaración de conflictos de interés

Se incluirá un párrafo con los “descargos de res-
ponsabilidad” en donde se declaren los conflictos 
de interés. Este apartado es obligatorio.

7. Financiación

Incluir información sobre fuentes de financiación, 
si estas existieron (por ejemplo, aportes de Col-
ciencias o del Banco de la República; Aportes de 
la industria farmacéutica, del proveedor de algún 
equipo, o implementos, recursos propios, entre 
otros). Este apartado es obligatorio.

8. Referencias bibliográficas

Los autores deben proveer referencias directas a 
la fuente original cuando sea posible, garantizan-
do que como mínimo el 50 % de las referencias 
corresponden a los últimos cinco años. No utili-
zar abstract de conferencias como una referencia, 
las referencias de artículos aceptados pero que 

no han sido publicados deben designarse como 
“in press”. Los autores deben asegurar que todas 
las citas sean precisas evitando la presencia de 
errores en la citación de los artículos, para mi-
nimizar estos errores las referencias pueden ser 
verificadas empleado una fuente bibliográfica 
electrónica como Pubmed o copias impresas de 
fuentes originales, adicionalmente los autores 
son responsables de verificar que ninguna de las 
referencias cite artículos retractados a excepción 
de cuando se refiera a la retracción.

La Revista emplea el “Estilo Vancouver” para la 
citación de referencias bibliográficas. 

Citación en el texto: Las referencias en el texto 
aparecerán como números arábigos entre parén-
tesis al finalizar la idea o texto que se requiere re-
ferenciar y serán enumeradas consecutivamente 
de acuerdo con el orden de aparición en el texto.

Lista de referencias: Las referencias en la lista final se 
identifican con el número arábigo que corresponda 
a la numeración establecida en las citaciones a lo 
largo del texto, seguido de un punto. La estructura 
de la referencia debe cumplir las normas Vancouver 
y finalizan con el DOI de la referencia empleando el 
formato https://doi.org/10.24267/issn.2389-7325.

A continuación, se dan algunos ejemplos para el 
estilo de las referencias, siguiendo las normas de 
Vancouver.

https://dx.doi.org/10.24267/issn.2389-7325
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Revista científica: la forma adecuada de citar 
revistas científicas es la siguiente. Se deben tener 
en cuenta el orden de los datos, los espacios y la 
puntuación:

Autores (primer apellido seguido de las iniciales 
del nombre). Título. Abreviatura de la revista. 
Año; volumen: página inicial-página final. https://
doi.org/10.24267/issn.2389-7325

Cuando son más de seis autores, se enumeran los 
primeros seis autores seguido por et al.

Las abreviaturas de las revistas pueden ser con-
sultadas en: https://www.ncbi.nlm.nih.gov/nlm-
catalog/journals

Libro o documento: Se deben tener en cuenta el 
orden de los datos, los espacios y la puntuación:
Autores (primer apellido seguido de las iniciales 
del nombre). Título. Edición (en los casos que 
corresponda). Ciudad de publicación: editorial; 
año. página inicial-página final o número total de 
páginas. https://doi.org/10.24267/issn.2389-7325

Capítulo de libro o documento: Se deben tener 
en cuenta el orden de los datos, los espacios y la 
puntuación:

Autores (primer apellido seguido de las iniciales 
del nombre). Título del capítulo. En: autor del 
libro, editores. Título del libro. Edición (en los 

casos que corresponda). Ciudad de publicación: 
editorial; año. Página inicial-página final. https://
doi.org/10.24267/issn.2389-7325

Documentos en páginas web: Se deben tener 
en cuenta el orden de los datos, los espacios y la 
puntuación:

Autores (primer apellido seguido de las iniciales 
del nombre). Título. Fecha de consulta: día, mes, 
año. Disponible en: página exacta en donde abre 
el documento.

Tesis: Se deben tener en cuenta el orden de los 
datos, los espacios y la puntuación:

Autores (primer apellido seguido de las iniciales 
del nombre). Título de la tesis. Precisar entres 
corchetes [tesis]. Lugar [País o estado]. Entidad Aca-
démica. Año de presentación. Enlace al repositorio.

Documentos legales: Se deben tener en cuenta 
el orden de los datos, los espacios y la puntuación:

Título completo de la ley que cita [incluya número 
y año de la ley]. Fecha completa de promulgación. 
Número en el Diario Oficial. Disponible en: página 
exacta en donde abre el documento.

https://www.ncbi.nlm.nih.gov/nlmcatalog/journals
https://www.ncbi.nlm.nih.gov/nlmcatalog/journals
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9. Tablas y figuras

En el manuscrito se aceptarán un número máximo 
de 6 entre tablas, figuras, gráficos, ilustraciones o 
imágenes, ubicadas en el espacio correspondien-
te dentro de cada sección del artículo. Cada una 
debe tener un título corto y claro en la parte su-
perior que permita al lector comprender el conte-
nido de la tabla sin necesidad de regresar al texto. 
Los cuadros se deben elaborar en el modelo más 
sencillo de tablas del programa Word, con el con-
tenido configurado en Arial 10 a espacio sencillo.

Si es el caso las anotaciones explicativas se deben 
colocar en la parte inferior como abreviaturas. 
Los títulos y las explicaciones detalladas deben 
ser parte de la leyenda y no de la figura en sí. Si se 
utilizan símbolos, flechas, números o letras para 
identificar partes de la ilustración estos deben ser 
explicados claramente en la leyenda.

Si se reproducen fotografías o datos de pacien-
tes, estos no deben identificar al sujeto. En todos 
los casos los autores son responsables de obtener 
el consentimiento informado escrito del pacien-
te que autorice su publicación, reproducción y 
divulgación. Si se emplean imágenes sujetas a 
derechos de autor, los autores son responsables 
de tramitar las autorizaciones requeridas para la 
publicación y divulgación de las mismas.

Una vez su artículo sea aceptado para publicación 
el Comité editorial de la revista ISUB solicitará el 
envío de las imágenes como archivos indepen-
dientes en formato jpg o gif de buena resolución 
(mínimo 300 dpi).

Última actualización, 25 de octubre de 2021
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DECLARACIÓN DE ORIGINALIDAD, GARANTÍAS Y CESIÓN DE DERECHOS DE COPIA

Los autores del artículo (Título del manuscrito) _____________________________________________________

_______________________________________________________________________________________________

______________________________________________________________________________________________, 

certificamos haber revisado y convalidado el manuscrito y haber contribuido con el material científico e 
intelectual, análisis de datos y redacción y que ningún material contenido en el mismo está incluido en 
ningún otro manuscrito. Nos hacemos responsables de su contenido y aprobamos su publicación.

Declaramos que el manuscrito no se presentará a consideración de Comités de otras publicaciones, hasta 
tanto no obtengamos respuesta escrita de la decisión de publicación del artículo.
 
Dejamos constancia de haber obtenido consentimiento informado de los pacientes sujetos de investigación 
en humanos, de acuerdo con los principios éticos contenidos en la Declaración de Helsinki, así como de 
haber recibido aprobación del protocolo por parte de los Comités Institucionales de Ética donde los hubiere. 

Cedemos a la REVISTA INVESTIGACIÓN EN SALUD los derechos de autor y propiedad intelectual, derechos 
de copia en todas las formas y medios conocidos. En caso de no ser publicado el artículo,  la Universidad 
de Boyacá accede a retornar los derechos enunciados a los autores. 

En constancia de lo anterior, se firma la declaración en la ciudad de _________________ a los _______ días, 

del mes de ________________________, del año_________________.

REVISTA INVESTIGACIÓN EN SALUD
UNIVERSIDAD DE BOYACÁ

ISSN: 2389-7325
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INSTRUCTIONS TO THE AUTHORS

Scope and editorial policy

The Health Research Journal of the University of Boyacá, is a reviewed biannual publication (double-blind 
modality), which is in charge of publishing scientific articles derived from national or international  
research as well as academic works in order to provide further knowledge to the healthcare area, for 
the training and scientific updating of the readers. The journal is addressed to professionals, resear-
chers, and health science field teachers and students. 

Instructions to the authors

THE JOURNAL IS COMPRISED OF THE 
FOLLOWING SECTIONS:

1) Science and technological research article. 
This document displays in detail the original 
results of completed research projects. Generally,  
the structure that is used has four important 
aspects: introduction, methodology, results and 
conclusions. 

2) Reflection article. This document displays the 
results of completed research project from an 
analytical, interpretative or critical approach from 
the author about a specific subject using original 
sources. 

3) Review article.  This document is the result of 
a completed research where the results of publi- 
shed and unpublished researches are analyzed, 
systematized and integrated about a field in 
science or technology, in order to give an account 
of the advances and the trends of development. 

It is characterized by presenting a thorough  
literature review of at least 50 references. 

4) Short paper. A brief document that displays 
preliminary or partial original results of a scien-
tific or technological research which generally 
require prompt dissemination. 

5) Case report. A brief document that displays 
the results of the study of a particular situa-
tion in order to make known the considered  
technical and methodological experiences in a 
specific case. 

6) Subject review. This document is the result of 
the critical review of the literature of a particular 
subject.

7) Letters to the editor. Critical, analytical or  
interpretative positions, regarding the documents  
published in the journal, which in view of the 
Committee, represent an important contribution 
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to the discussion of the subject on the part of the 
scientific community. 

8) Editorial. This is a document written by the 
editor, and a member of the Editorial Committee  
or guest researcher, about orientations in the  
thematic control of the journal. 

9) Discussion paper not derived from research.

10) Literature review.

ARTICLE SELECTION PROCESS

Procedure for the article selection to be included 
in the Health Research Journal:

• Articles submitted to the Journal are initially 
reviewed by members of the Editorial Com-
mittee to verify that they fulfill the formal 
elements requested in the instructions to the 
authors. If it does not fulfill the criteria, the 
document does not continue the selection 
process and it will be sent back to the author 
with the necessary indications.

• After the fulfillment of the formal requi-
rements, the document is sent to two  
evaluators for its revision. The evaluators 
must be experts in the topic of the article. 
This process is done anonymously and con-
fidentially. For this reason, the parties will 

not know the identities of the author or the 
reviewer respectively and the editor will be 
the person who handles the correspondence 
between them.

• According to the concepts of the evaluators, 
the Editorial Committee defines whether it 
will be published or not. In either case a letter 
is sent to the author with the concepts of the 
evaluators.

• If the article evaluation process is assessed 
positively by one evaluator and negatively by 
another, the article is referred to a third eva-
luator and according to his/her concept the 
inclusion of the document in the journal will 
be decided.

• When an article is accepted subject to change, 
authors must submit the revised version and 
a written statement explaining the changes 
made as a result of peer recommendations. If 
they disagree with any of them, the reasons 
must be explained.

• Once the changes have been made by the 
author, the Editorial Committee sends the 
document to a style proofreader, then the 
article is returned to the author for appro-
val within a period of no more than 8  
working days.



213      Volumen 11 • Número 1 • Enero - Junio 2024 • ISSN 2389-7325 • e-ISSN: 2539-2018

Instructions to the authors

• All articles that perform research on human 
beings should follow the ethical norms ema-
nating from the Declaration of Helsinki and 
resolution 8430 of 1993 from the Health  
Ministry of Colombia. In the case of animal 
research, it has to take into account the Law 
84 of 1989 and make an explicit reference to 
the use of appropriate measures to minimize 
the pain. In any case, it is essential to have 
the approval of the Research Ethics Commi-
ttee of the institution where the study was 
conducted. Confidentiality and anonymity of 
the patients should be kept.

SUBMISSION OF THE MANUSCRIPT

The article must be sent via e-mail with a decla-
ration of originality, responsibility and copyright 
assignment manuscript, scanned and signed 
by all the authors in which they state that they 
are aware as well as they know and agree with 
its content and that it has not been previously  
published in printed or electronic format, which 
will not be submitted to any other means before 
knowing the decision of the journal and that if it 
is accepted for publication the authors transfer 
the copyright in all known ways and means to the 
University of Boyacá. In case of not being publi-
shed the article, the University of Boyacá accedes 
to return the enunciated rights to its authors. The 
concepts of the paper are entirely the responsi- 
bility of the authors, neither the Research Journal 

in Health nor the Faculty of Health Sciences of 
the University of Boyacá are responsible for such 
concepts issued.

When non-original tables or figures are used, 
authors are responsible for obtaining the neces-
sary permissions to reproduce any copyrighted 
material and attach an original letter granting 
such permission and include in the text of the 
manuscript the source where it is taken from.

The document and its annexes must be sent via 
e-mail to the following address:

Revista Investigación en Salud
Facultad de Ciencias de la Salud
Universidad de Boyacá
Tunja, Colombia
E-mail: revcis@uniboyaca.edu.co

ORGANIZATION AND PRESENTATION 
OF THE ARTICLES

The Journal accepts the agreement on Uniform 
Requirements for the preparation of manuscripts 
submitted to Biomedical Journals, prepared by the 
International Committee of Directors of Medical 
Journals, which are published as “Uniform requi-
rements for manuscripts submitted to biomedical 
journal” at (http: // www.icmje.org). The Spanish 
version can be consulted in the Pan-American 
Journal of Public Health (Rev Panam Salud Pública 
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2004; 15:41-57) in http://journal .paho.org/index.
php? a_ID=51.

The papers must be 20 pages maximum, in  
Microsoft Word ®, letter size, double spacing. 
Arial 12 font, with margins of 2.5 cm on all four 
sides. All pages should be numbered in the lower 
right corner.

1. TITLE PAGE

On the first page, the title of the article should 
appear (maximum 165 characters) (in English 
and Spanish) in which acronyms and abbrevia-
tions should not be included, it must also include 
names and last names of each author (in the 
order in which they wish to appear), authors 
appear only with their institutional affiliation, 
without position or academic titles. Full details 
of the author responsible for the correspondence  
must be included: name, last names, address,  
telephone, fax and e-mail address.

AUTHORSHIP: As established in the Uniform  
Requirements to be considered as author of a 
paper, it is essential to have made substantial 
contributions in all of the following aspects: 

a) The conception and design, the acquisition 
of the data and information, or the analysis and  
interpretation of the data. 

b) Article planning or revision of important inte-
llectual content. 

c) Final approval of the version to be published.

The second page should include the rest of the 
manuscript, with the following content accor-
ding to each type of article and headed by the 
bold title.

2. ABSTRACT 
The abstract should be structured in a maximum 
of 250 words and divided into the following  
sections: (Introduction - Objective, methods, 
results and conclusions). It must be written using 
an impersonal language, without references 
or abbreviations. An English translation of the 
summary should be included; If the article was 
written in English or another language, it must 
also be presented in Spanish.

3. KEYWORDS

5 to 10 key words should be included following 
the abstract; they must be included in the list of 
DeCS (Health Sciences Descriptors) from BIREME 
for the abstract in Spanish and in MeSH (Medical 
Subjects Headings) to the abstract (or summary) 
in English.

http://journal .paho.org/index.php? a_ID=51. 
http://journal .paho.org/index.php? a_ID=51. 
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4. BODY OF THE TEXT

Its development depends on the type of work 
and section which is going to be delivered. The 
writing must be concrete, it should avoid using 
idioms, regionalisms or any language variation. 
The formulas and mathematical expressions 
should be in accordance with the International 
System of Units. It is not recommended to use  
abbreviations, except for the measurement units. 
In case of using abbreviations, initials or acronyms,  
the first time mentioned in the text they must be 
placed before by the complete words that origina-
ted them. Each paragraph is based on the text and 
it has to be quoted following the consensus re-
quirements for writings submitted to biomedical  
magazines (Vancouver Norms). Examples of this 
type of quoting can be found in http://www.nlm.
nih.gov/bsd/uniform_requirements.html.
   
The requirements are detailed for each type of 
article hereunder:

Original Articles: The text must have the  
following sections, in accordance to the “IMRYD 
format” (Introduction, Methods, Results and Dis-
cussion). The length of the text must not exceed 
20 pages, including the references, tables and 
figures.

Introduction: It must specify the objectives of 
the paper, the summary of state of the art. It 

should highlight the theoretical and practical 
background of the study, reaches, limitations, the 
importance, and the utility of the results.

Material and methods: The paper must describe 
the type of study, the population upon which the 
study was made, the size and type of the sample, 
indicating where the study has been done,  
describing all the techniques and the elements 
used along the development of the work. The 
type of statistical analysis must be included. In 
this section, it is essential to mention the ethical 
considerations and the approval from the Ethical 
Committee of the institution.

Results: Those must be presented in a logical  
sequence in the text; the tables and graphics 
must not be repeated.

Discussion: It must should include the relevant 
aspects of the study, comparing the research 
results with other studies. The conclusions  
are clearly stablished as an answer to the  
research question included in the objectives or 
the hypothesis.

Reflection Article: It consists of an introduction  
and the main topic developed taking into account 
its sections, those should appear as subtitles 
without numbering. The length of the text must 
not be over 15 pages, including the references, 
charts and figures.

http://www.nlm.nih.gov/bsd/uniform_requirements.html. 
http://www.nlm.nih.gov/bsd/uniform_requirements.html. 
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Review Article: The text must have the following 
sections: a) Introduction: It specifies the paper 
objective and it summarizes the reasons for its 
study or observation. b) Methodology: where 
it should be indicated the consulted databases, 
the search parameters (keywords) and the time  
stablished for the author regarding publishing 
dates of the articles consulted. c) Conclusions: 
Where the most relevant ideas of the review and 
the author’s opinion on the topic are presented.  
The length of the text should not exceed 20 pages 
including references, tables and figures. d) Refe-
rences: The number of references should not be 
less than 50.

Case Report: The following four types of case 
report can be included: case report without lite-
rature review, case report with literature review, 
report of a series of cases and systematic review 
of cases. In general, it should have the following 
structure: Title, abstract, keywords (5), introduc-
tion, and presentation of the case, discussion, 
conclusions and references. The author must 
specify the type of report of the case.

5. DECLARATION OF CONFLICTS
OF INTEREST

The paper should include a paragraph with the 
“disclaimers” where the conflicts of interest and 
information on sources of financing are declared, 
if they existed (for example, contributions from 

Colciencias or Banco de la República; Contribu-
tions from the pharmaceutical industry, from the 
supplier of any equipment or implements, etc.).

6. ACKNOWLEDGMENTS

It should include contributions that need appre-
ciation, but that do not justify the authorship, 
such as the general support given by the director 
of a department. Other examples include scientific  
advisors, reviewers, data collectors, etc.

7. REFERENCES

The journal uses the “Vancouver Style” for quoting 
references. References are identified with Arabic 
numbers; they are listed according to the order of 
quotations in the text. The references in the text 
will appear as numbers in brackets at the end of 
the idea or text that is required to reference.

Here are some examples for the style of the refe-
rences, following the norms of Vancouver.

Scientific journal: The appropriate way of 
quoting scientific journals is the following. The 
order of data, spaces and punctuation must be 
taken into account.

Authors (first last name followed by the initials of 
the name). Title. Abbreviation of the magazine. Year; 
Volume: start page-end page. Http://dx.doi.org/ 
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When there are more than six authors, the first six 
authors are listed and followed by “et al”.

Book or document: The order of data, spaces 
and punctuation must be taken into account.

Authors (first last name followed by the initials of 
the name). Title. Edition (where it concerns). City 
of publication: editorial; year. Page-end page the 
total number of pages.

Chapter of book or document: The order of 
data, spaces and punctuation must be taken into 
account.

Authors (first last name followed by the initials  
of the name). Title of chapter. In: author of 
the book, publishers. Title of the book. Edition 
(where it concerns). City of publication: editorial; 
year. Home page-final page.

Documents on web pages: The order of data, 
spaces and punctuation must be taken into 
account.

Authors (first last name followed by the initials 
of the name). Title. Date of consultation: day, 
month, year. Available in: exact page where the 
document opens.

8. TABLES AND FIGURES

Tables and figures should be sent as indepen-
dent files in good resolution in JPG or GIF format 
(minimum 300 dpi), each one should have a 
title at the upper section and if this is the case,  
annotations at the bottom. Indicating the exact 
place where it is required to place the tables and 
figures in the text with the legend “insert table 
or figure xx here”. If photographs or patient data 
are reproduced, they should not identify the in-
dividual. In all cases, the authors are responsible 
for obtaining the written informed consent form 
of the patient that authorizes its publication, re-
production and disclosure.
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certify to have revised, validated the manuscript, contributed to the scientific and intellectual material, 
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We leave a written record that an informed consent was obtained from patients as human research  
subjects in accordance with the ethical principles embodied in the Declaration of Helsinki as well as having 
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INSTRUÇÕES AOS AUTORES

ESCOPO E POLÍTICA EDITORIAL

A Revista Pesquisa em Saúde da Universidade de Boyacá (ISUB), é uma publicação semestral arbitrada 
(modo duplo-cego), responsável pela publicação de artigos científicos resultantes de trabalhos de 
investigação e/ou acadêmicos nacionais e internacionais, visando contribuir para proporcionar con-
hecimentos na área da saúde e para a formação e atualização científica dos seus leitores. A Revista é 
dirigida a profissionais, pesquisadores, docentes e estudantes de Ciências da Saúde.

A REVISTA É COMPOSTA PELAS 
SEGUINTES SEÇÕES:

1) Artigo de investigação científica e tecno- 
lógica. Documento que apresenta, em detalhes, 
os resultados originais de projetos de pesquisa  
concluídos. A estrutura geralmente utilizada 
contém quatro seções importantes: introdução, 
metodologia, resultados e conclusões.

2) Artigo de reflexão. Documento que apresenta  
resultados de pesquisas concluídas a partir de 
uma perspectiva analítica, interpretativa ou crítica 
do autor, sobre um tema específico, recorrendo 
as fontes originais.

3) Artigo de revisão. Documento que resulta 
de uma pesquisa finalizada onde são analisados,  
sistematizados e integrados os resultados de 
pesquisas publicadas ou não, em um campo 
da ciência ou tecnologia, a fim de explicar os  
progressos e as tendências de desenvolvimento.  

Caracteriza-se por apresentar uma cuidadosa revi- 
são bibliográfica de pelo menos 50 referências.

4) Artigo curto. Um breve texto que apresenta 
resultados originais preliminares de uma investi-
gação científica ou tecnológica, que geralmente 
necessitam de uma difusão imediata.

5) Relato de caso. Documento que apresenta 
os resultados de um estudo sobre uma situação  
particular, a fim de divulgar as experiências  
técnicas e metodológicas consideradas em um 
caso específico. Inclui uma revisão sistemática da 
literatura sobre casos análogos.

6) Revisão de tema. Um documento resultante  
de uma revisão crítica da literatura sobre um 
tema específico.

7) Cartas ao editor. Posições críticas, analíticas 
ou interpretativas sobre os documentos publi-
cados na revista, que, na opinião do Conselho  

Instruções aos autores
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Editorial, constituem um aporte importante à 
discussão do tema por parte da comunidade  
científica de referência.

8) Editorial. Documento escrito pelo editor, um 
membro do comitê editorial ou um pesquisador 
convidado sobre orientações no domínio temático  
da Revista.

9) Documento de reflexão não derivado de  
investigação.

10) Nota bibliográfica.

PROCESSO DE SELEÇÃO ARTIGOS

Procedimento para a seleção de artigos para 
incluir na Revista Pesquisa em Saúde:

• Os artigos submetidos à revista são inicial-
mente examinados pelo Comitê Editorial 
para a verificação da conformidade com os 
elementos formais solicitados nas instruções 
aos autores. Se o artigo não cumprir os crité-
rios, o documento não continua o processo 
de seleção e é enviado para o autor com as 
informações necessárias.

• Depois de verificados os requisitos formais, 
o documento é enviado a dois avaliadores 
para análise. Os avaliadores devem ser espe-
cialistas no assunto do artigo. Este processo é 

feito de forma anônima e confidencial. Por esta 
razão, as partes não conhecerão a identidade 
do autor ou revisor, respectivamente, e é o 
editor que trata da correspondência entre eles.

• De acordo com os conceitos dos avaliadores, 
o Comitê Editorial define se o trabalho é ou 
não publicado. Em ambos os casos é enviada 
uma carta ao autor com os conceitos dos  
avaliadores.

• Se no processo de avaliação o artigo for 
avaliado positivamente por um avaliador e 
 negativamente pelo outro, é remetido a um 
terceiro avaliador e de acordo com o seu  
conceito é decidida a inclusão ou não do 
artigo na Revista.

• Quando um artigo é aceito sujeito a alte-
rações, os autores deverão enviar a versão  
corrigida e uma carta explicando as alterações 
feitas, dadas as recomendações dos pares. Se 
os autores não concordarem com qualquer 
uma delas, deverão explicar as razões.

• Depois de realizadas as alterações pelo autor, 
o Comitê Editorial remete o documento a 
um revisor de estilo, em seguida, o artigo é 
devolvido ao autor para a sua aprovação em 
não mais que 8 dias úteis.
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• Todos os artigos que apresentem pesquisas 
em seres humanos devem aderir aos padrões 
éticos da Declaração de Helsinki e da reso-
lução 8430 de 1993 do Ministério da Saúde 
da Colômbia. No caso das pesquisas com 
animais, deve ser considerada a Lei 84 de 
1989 e fazer-se referência explícita ao uso 
de medidas adequadas para minimizar a dor. 
Em qualquer caso, deve haver aprovação do 
Comitê de Ética em Pesquisa da instituição 
onde o estudo foi realizado. Deve-se manter a 
confidencialidade e anonimato dos pacientes.

SUBMISSÃO DO MANUSCRITO

O artigo deve ser enviado por e-mail com uma 
declaração de originalidade, responsabilidade e 
transferência de direitos de cópia do manuscrito, 
digitalizada e assinada por todos os autores afir-
mando que eles conhecem e concordam com o seu 
conteúdo e que este não foi publicado anterior-
mente nem impresso nem em formato eletrônico,  
que não será submetido a qualquer outro meio 
antes de conhecer a decisão da Revista, e que 
caso seja aceito para publicação, os autores trans-
ferirão os direitos de cópia em todas as formas e 
meios conhecidos para a Universidade de Boyacá. 
Caso o artigo não seja publicado, a Universidade 
de Boyacá aceita retornar os direitos enunciados 
aos seus autores. Os conceitos dos trabalhos são 
de exclusiva responsabilidade dos autores. Nem 
a revista Pesquisa em Saúde nem a Faculdade de 

Ciências da Saúde da Universidade de Boyacá são 
responsáveis   por tais conceitos emitidos.

Quando são utilizadas tabelas ou figuras que não 
são originais, os autores são responsáveis pela 
obtenção de permissão para reproduzir qualquer 
material protegido por direitos de reprodução e 
deverão anexar uma carta original de concessão 
dessa autorização e incluir no texto a fonte de 
onde foi retirado.

O documento e os seus anexos devem ser envia-
dos por e-mail para o seguinte endereço:

Revista Pesquisa em Saúde
Faculdade de Ciências da Saúde
Universidade de Boyacá
Tunja, Colômbia
E-mail: revcis@uniboyaca.edu.co

ORGANIZAÇÃO E APRESENTAÇÃO 
DOS ARTIGOS

A Revista se baseia no acordo sobre Requi- 
sitos Uniformes para manuscritos submetidos às  
Revistas Biomédicas, preparado pelo Comité Inter- 
nacional de diretores de Revistas médicas, que 
encontram-se publicados como “Uniform requi-
rements for manuscripts submitted to biomedical 
journal” em (http://www.icmje.org). A versão em 
espanhol está disponível na Revista Panamericana 
de Salud Pública (Rev Panam Saúde Pública 2004; 
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15: 41-57) em http://journal .paho.org/index.
php?a_ID=51.

Os trabalhos devem ser no máximo 20 páginas, 
Microsoft Word ®, tamanho carta e espaço duplo. 
Tipo de letra Arial 12 pontos, com margens de 2,5 
cm em todos os quatro lados. Todas as páginas 
devem ser numeradas no canto inferior direito.

1. PÁGINA TITULAR

A primeira página deve conter o título do artigo 
(máximo de 165 caracteres) (em Espanhol e 
Inglês), sem acrônimos nem abreviaturas. Também 
deve incluir nomes de cada um dos autores (na 
ordem em que se deseja que apareça), os autores 
aparecem apenas com filiação institucional, sem 
mencionar graus acadêmicos. Devem-se incluir 
dados completos do autor responsável pela  
correspondência: nome, endereço, telefone, fax e 
endereço de e-mail.

AUTORIA: Conforme estabelecido nos Requisitos 
Uniformes, para ser considerado o autor de um 
trabalho é necessário ter feito contribuições subs-
tanciais em todos os seguintes pontos:

a) concepção e projeto, ou a aquisição de dados e 
informações, ou análise e interpretação dos dados.

b) planejamento ou revisão de conteúdo intelec-
tual importante do artigo.

c) aprovação final da versão a ser publicada.

A segunda página deve conter o resto do ma-
nuscrito, com o seguinte conteúdo de acordo 
com cada tipo de artigo e com o título em negrito 
no cabeçalho.

2. SUMÁRIO E (ABSTRACT)

O resumo deve ser estruturado de forma a incluir 
menos de 250 palavras e dividido nas seguintes 
seções: (Introdução - Objetivo, métodos, resul-
tados e conclusões). Deve ser escrito de forma 
impessoal, sem referências, nem abreviaturas. 
Deve-se incluir uma tradução em Inglês do resumo 
(Summary); se o artigo foi escrito em Inglês ou 
outra língua o resumo deve ser apresentado em 
castelhano.

3. PALAVRAS-CHAVE (KEY WORDS)

Incluem-se 5 a 10 palavras-chave depois do 
sumário; Elas devem estar contidas na lista dos 
DeCS (Descritores em Ciências da Saúde) de 
Bireme para o resumo em castelhano e em MeSH 
(Medical Subject Headings) para o resumo em 
inglês ou Summary.
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4. CORPO DO TEXTO

O seu desenvolvimento e formato depende do 
tipo de trabalho e a seção para a qual será desti-
nada. O manuscrito deve ser conciso, evitando-se 
o uso de modismos, regionalismos ou qualquer 
variação linguística. As fórmulas e expressões 
matemáticas devem concordar com o Sistema  
Internacional de Unidades. O uso de abreviaturas 
não é recomendado, exceto para as unidades de 
medição. Em caso de uso de abreviaturas, siglas e 
acrônimos, a primeira vez em que são mencionados  
no texto devem ser precedidas pelas palavras 
completas que lhes dão origem. Cada parágrafo  
com base em outros textos deve apresentar a 
citação correspondente seguindo os requisitos 
de uniformidade para manuscritos submetidos às  
revistas biomédicas (Normas de Vancouver). 
Exemplos deste tipo de citação podem ser encon-
trados em http://www.nlm.nih.gov/bsd/uniform_
requirements.html.

Os requisitos para cada tipo de artigo são os  
seguintes:

Artigos originais: O texto deve ser composto pelas 
seguintes seções seguindo o “Formato IMRYD”:  
Introdução, materiais e métodos, resultados e  
discussão. O texto não deve exceder 20 páginas, 
incluindo a bibliografia, tabelas e figuras.

Introdução: Deve especificar o objetivo do tra-
balho, o resumo do estado da arte. Destacam-se 
os antecedentes teóricos e práticos do estudo, o 
escopo, as limitações e a importância e utilidade 
dos resultados.

Materiais e métodos: Deve descrever o 
tipo de estudo, a população em que se fez 
o estudo, o tamanho e tipo de amostra, 
indicar o local em que o estudo foi conduzido,  
descrever todas as técnicas e elementos que 
foram usados durante a execução do trabalho.  
Deve ser incluído o tipo de análise estatística. 
Nesta seção é essencial mencionar as consi- 
derações éticas e aprovação do comitê de ética 
da instituição.

Resultados: Apresentados em sequência lógica 
no texto; não devem ser repetidos nesta seção os 
dados das tabelas ou gráficos.

Discussão: Os aspectos relevantes do estudo são 
apresentados. Os resultados são comparados com 
outros estudos. As conclusões são estabelecidas  
claramente em resposta à pergunta da investigação 
contida nos objetivos ou na hipótese.

Artigos de reflexão: Este tipo de artigo é com-
posto por uma introdução e um tema central 
que se desenvolve com relação aos conteúdos do 
mesmo, os quais devem aparecer como subtítulos  
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sem numeração. O texto não deve exceder 15 
páginas incluindo referências, tabelas e figuras.

Artigo de revisão: O texto deve ser composto 
pelas seguintes seções:  a) Introdução: especi-
fica o objetivo do trabalho e resume as razões 
para o seu estudo ou observação; b) Metodo- 
logia: indica os bancos de dados consultados, os 
parâmetros de busca (palavras-chave) e o período 
de tempo estabelecido pelo autor em relação às 
datas de publicação dos artigos consultados; 
c) Conclusões: onde são apresentadas as ideias 
mais importantes da revisão e a opinião do autor 
sobre o tema exposto. A extensão do texto deve 
ser maior que 20 páginas incluindo referências, 
tabelas e figuras. d) Referências: O número de  
referências não deve ser inferior a 50.

Relato de caso: Pode ser enquadrado nos  
seguintes quatro tipos de relatório: relato de 
caso sem revisão da literatura, relato de caso 
com revisão da literatura, relatório de uma série 
de casos e revisão sistemática de casos. No geral, 
deve conter a seguinte estrutura: Título, resumo e 
abstract, palavras-chave (5), introdução, apresen-
tação do caso, discussão, conclusões e referências 
bibliográficas. O autor deve especificar o tipo de 
relato de caso a que se refere.

5. DECLARAÇÃO DE CONFLITOS
DE INTERESSES

Um parágrafo será incluído com “renúncias de 
responsabilidade”, onde são declarados os con-
flitos de interesse e informação sobre fontes 
de financiamento, caso tenham existido (por 
exemplo, contribuições de Colciencias ou o Banco 
da República; Contribuições da indústria farma-
cêutica, de um fornecedor de equipamentos  
ou implementos etc).

6. AGRADECIMENTOS

Poderão ser incluídas contribuições que precisem 
ser reconhecidas, mas que não justificam autoria, 
como por exemplo o apoio geral dado pelo diretor 
de um departamento. Outros exemplos incluem 
consultores científicos, revisores, coletores de  
dados, etc.

7. REFERÊNCIAS

A revista utiliza o “Estilo Vancouver” para citar 
referências bibliográficas. As referências são 
identificadas com números arábicos e são lista-
das de acordo com a ordem de apresentação das  
citações no texto. As referências no texto aparecem  
como números em parênteses ao final da ideia 
ou texto que deseja ser referenciado. A seguir são 
apresentados alguns exemplos para o estilo de 
referências seguindo as normas de Vancouver.
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Revista científica: a maneira correta de citar  
revistas científicas é a seguinte. Devem ser consi-
derados a ordem dos dados, espaços e sinais de 
pontuação:

Autores (sobrenome seguido pelas iniciais do 
nome). Título. Abreviatura da revista. Ano; Volume: 
página inicial-página final. http://dx.doi.org/

Quando existem mais de seis autores, lista-se os 
primeiros seis autores seguido por et al.

Livro ou documento: devem ser considerados a 
ordem dos dados, espaços e pontuação:

Autores (sobrenome seguido pelas iniciais do 
nome). Título. Edição (quando aplicável). Cidade 
da publicação; Editora; ano. página inicial-página 
final ou o número total de páginas.

Capítulo de livro ou documento: devem ser 
considerados a ordem dos dados, espaços e  
pontuação:

Autores (sobrenome seguido pelas iniciais 
do nome). Título do capítulo. Autor do livro,  
editores. Título do livro. Edição (quando aplicá-
vel). Cidade da publicação; Editora; ano. página 
inicial-página final.

Documentos páginas da web: devem ser 
considerados a ordem dos dados, espaços e  
pontuação:

Autores (sobrenome seguido pelas iniciais do 
nome). Título. Data de consulta: dia, mês, ano. 
Disponível em: Página exata onde o documento 
pode ser consultado.

8. TABELAS E FIGURAS

As tabelas e figuras devem ser enviadas em  
arquivos separados em formato jpg ou gif de boa 
resolução (mínimo de 300 dpi), cada uma deve 
ter um título na parte superior e se for o caso 
anotações na parte inferior. Indicar o ponto exato 
onde é requerido colocar as tabelas e figuras no 
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cruzi e fatores associados, em Miraflores, Boyacá, 
Colômbia
Ángela Monroy-Díaz, Sonia Rodríguez-Niño, Sandra Helena 

Suescún-Carrero, Laura Ramírez-López

Percepción de la calidad del servicio en un centro 
de fisioterapia de una institución universitaria
Perception of service quality at the physiotherapy 
center of a university institution

Percepção da qualidade do serviço em um centro 
de fisioterapia de uma instituição universitária
Elisa Andrea Cobo-Mejía, Leidy Yohana Archila-León, Estefanía 

Gutiérrez-Barrera, Ibeth Dayanna Araque-Sepúlveda

Carga de la enfermedad de Chagas en el departa-
mento de Boyacá en los años 2014 a 2016

Burden of Chagas’ disease in Boyacá in the years 
2014-2016

Carga de doença de Chagas no departamento de 
Boyacá nos anos de 2014 a 2016
Karen Natalia Gutiérrez-Daza, Karen Nayive Roa-Cortés, 

Yesenia María Ávila-Peña, Adriana María Pedraza-Bernal

Nivel de sobrecarga en cuidadores informales de 
personas en situación de discapacidad cognitiva 
de Duitama, estudio exploratorio

Level of overloading in informal caregivers of 
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people in situation of cognitive disability of 
Duitama, exploratory study

Nível de sobrecarga em cuidadores informais de 
pessoas em situação de deficiência cognitiva na 
cidade de Duitama na Colômbia, estudo exploratório 
Yesmith Rodríguez-Albañil, Mónica Paola Quemba-Mesa

Prevalencia de la sintomatología respiratoria en 
trabajadores mineros del municipio de Socotá, 
Boyacá, 2017

Prevalence of respiratory symptomatology in 
miners in the 
municipality of Socotá, Boyacá, 2017

Prevalência de sintomas respiratórios em trabal-
hadores da mineração no município de Socotá, 
Boyacá, 2017
Nelson Camilo Gutiérrez-Alvarado, Yuli Velandia-Cristiano, 

Lady Hernández-Monguí, 

Juliet Vargas-Neiza

Caracterización fenotípica de cepas de Staphylo-
coccus aureus productoras de ß-lactamasas y re-
sistente a la meticilina

Phenotypic characterization of Staphylococcus 
aureus strains that produce ß-lactamases and are 
resistant to methicillin

Caracterização fenotípica de cepas de Staphylo-

coccus aureus produtoras de ß-lactamases e re-
sistentes à meticilina
Yaline Sánchez, Eliana Ximena Urbano, Fernando José Gonzá-

lez, Atilio Junior Ferrebuz

CARTA AL EDITOR / LETTER TO THE EDITOR / CARTA 
AO EDITOR

Trofozoíto de Entamoeba coli con cuatro núcleos

Entamoeba coli trophozoite with four nuclei

Trofozoíto de Entamoeba coli com quatro núcleos
Luis EduardoTraviezo, Andrea Galíndez

REVISTA INVESTIGACIÓN EN SALUD.
UNIVERSIDAD DE BOYACÁ
ISSN: 2389-7325
ISSN: 2539-2018 (En línea)
Julio - Diciembre de 2018

EDITORIAL

La Investigación en Colombia: una perspectiva 
hacia el futuro
Atilio Junior Ferrebuz Cardozo

ARTÍCULOS DE INVESTIGACIÓN / RESEARCH ARTI-
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Genes codificadores para enterotoxinas de ais-
lamientos de estafilococo coagulasa negativos y 
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coagulasa positivos a partir de muestras de mas-
titis bovina

Coding genes for enterotoxins of isolated coagu-
lase-negative and coagulase-positive staphylo-
cocci from bovine mastitis samples

Genes codificadores de enterotoxinas em isola-
dos de estafilococos 
coagulase positivo em amostras com mastite 
bovina
Maritza Angarita-Merchán, Nuri Andrea Merchán-Castellanos

Percepción de la calidad del Cuidado de Enferme-
ría en pacientes Diabéticos hospitalizados

Perception of the quality of Nursing Care in hos-
pitalized diabetic patients

Percepção da qualidade do cuidado de enferma-
gem em pacientes diabéticos hospitalizados.
María Olga Jiménez Reyes, Nieves Fuentes González

Validación de un circuito que evalúa habilidades 
técnicas de fútbol

Validation of a circuit that assesses soccer tech-
nical skills

Validação de um circuito que avalia habilidades 
técnicas do futebol
Margareth Lorena Alfonso-Mora, Nubia Esperanza-Camargo, 

Paula Andrea Betancourt,  Juan Carlos Vélez- Mora, Elizabeth 

Patricia Duarte, Lucas Alejandro Venegas-Vasques, Pedro Nel 

Flórez-Melo

Factores de riesgo asociados al nivel de autono-
mía e independencia en personas mayores, Tunja 
2015

Risk factors associated with the level of autonomy 
and independence in elderly persons, Tunja 2015

Fatores de risco associados ao nível de autono-
mia e independência em pessoas mayores, Tunja 
2015.
Aura Cristina Quino Ávila

Percepción de los usuarios frente a la calidad del 
servicio de salud en consulta externa en una Insti-
tución Prestadora de Servicios de Salud

Perception of users to the quality of the health 
service in external consultation in a Health Servi-
ces Provider Institution

Percepção dos usuários diante da qualidade do 
serviço de saúde em consulta ambulatorial em 
uma Instituição Prestadora de Serviços de Saúde.
Elisa Andrea Cobo-Mejía, Karem Julieth Estepa-Rodríguez, Ca-

rolina Herrera-Triana, 

Paola Linares-Reyes

ARTÍCULOS DE REVISIÓN / REVIEW ARTICLES/ 
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ARTIGOS DE REVISÃO

Tratamiento farmacológico y no farmacológico 
de la enfermedad pulmonar obstructiva crónica

Pharmacologic and non-pharmacologic treat-
ment of chronic obstructive pulmonary disease

Tratamento farmacológico e não farmacológico 
da doença pulmonar obstrutiva crônica
Jessica Molina-Franky, Marcela América Roa Cubaque, Sandra 

Patricia Corredor Gamba, Alba Yanira Polanía Robayo, María 

del Pilar Rojas Laverde

El acompañamiento por enfermería en la aten-
ción del trabajo de parto y parto: una revisión 
narrativa de la literatura

Nursing accompaniment in labor and delivery 
care: A narrative review of the literature

A Assistência de enfermagem no cuidado de 
parto e parto: uma revisão narrativa da literatura.
Ariadna María Angarita Navarro

REPORTES DE CASO / CASE REPORTS / RELATÓ-
RIOS DE CASO

Ischemic stroke in a young patient due to protein 
S deficiency in the context of muscular dystrophy 
- case report

Accidente cerebrovascular isquémico por déficit 
de proteína S en el contexto de distrofia muscular.

Acidente Vascular Cerebral Isquêmico em paciente 
jovem devido à deficiência de proteína S no con-
texto da distrofia muscular - relato de caso
Juan David Vega Padilla, Juan David Vivas Suárez, Jorge 

Andrés Sánchez, Viviana Carolina Vargas Quintana
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EDITORIAL

La Ciencia bien ordenada, su racionalidad y la de-
mocratización de la investigación científica
Paola Barreto Bedoya

ARTÍCULOS DE INVESTIGACIÓN / RESEARCH ARTI-
CLES / ARTIGOS DE PESQUISA 

Prevalencia de casos sospechosos de leptospi-
rosis en pacientes reportados con diagnóstico 
de dengue al SIVIGILA, en el departamento de 
Boyacá, 2016

Prevalence of suspected cases of leptospirosis in 
patients reported to SIVIGILA with a diagnosis of 
dengue, in Boyacá department during, 2016
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Prevalência de casos suspeitos de leptospirose em 
pacientes notificados com diagnóstico de dengue 
pelo SIVIGILA, no departamento de Boyacá, 2016
Diana Alexandra Cuervo-Díaz, Adriana María Pedraza-Bernal, 

Tania Alejandra Pinzón-Olmos

Conocimientos y prácticas de médicos generales en 
el manejo de la ginecomastia 

Knowledge and practices of gynecomastia of 
non-specialist’s doctors

Conhecimentos e práticas de clínicos gerais no ge-
renciamento de ginecomastia
Gina Sofía Montaño Padilla, Gloria Eugenia Camargo, Nohora 

Sánchez Capacho, Marcela Díaz Matallana, José Gabriel Reyes 

Mendoza

Percepción de los usuarios frente a la calidad de 
atención en salud del servicio de consulta externa 
según el modelo SERVQUAL

Perception of users regarding the quality of 
health care of the external consultation service 
according to the servqual model

Percepção dos usuários sobre a qualidade dos cui-
dados de saúde do serviço de consulta externa de 
acordo com o modelo servqual
Angélica Viviana Boada-Niño, Adriana Mayeth Barbosa-López, 

Elisa Andrea Cobo-Mejía

Autoexamen de seno: conocimientos, actitudes y 
prácticas en mujeres de una institución de educa-
ción superior

Self-examination of breast: Knowledge, attitudes 
and practices in women of a higher education 
institution

Autoexame das mamas: conhecimentos, atitu-
des e práticas em mulheres de uma instituição de 
ensino superior
Daniela Mesa-Gutiérrez, Diana Velandia-González, Mónica 

Quemba-Mesa

Conocimientos sobre VIH/SIDA en uniformados 
usuarios de una Clínica Regional de Tunja

Knowledge about HIV / AIDS in uniformed users 
of a Tunja Regional Clinic

Conhecimento sobre HIV / AIDS em usuários uni-
formizados de uma clínica regional de Tunja
Clara Milena Niño- Castillo, Kevin Julián Rodríguez- Álvarez, 

Sandra Lizeth Díaz-Niño

Factores asociados a malnutrición en niños entre 2 
y 5 Años Oicatá, Colombia

Factors associated with malnutrition in children 
between 2 and 5 years Oicatá, Colombia
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Fatores associados à desnutrição em crianças entre 
2 e 5 anos Oicatá, Colômbia
Gisell Angélica Álvarez Fonseca, Julián Alberto Calvo Hurtado, 

Yesenia Carolina Álvarez Fonseca, Martha Bernal-García

Perfil de resistencia de microorganismos identifi-
cados en una institución prestadora de servicios 
de salud en el Departamento de Boyacá, 2018

Resistance profile of circulating microorganisms 
in an institution of health services in Boyacá De-
partment, 2018

Perfil de resistência de microrganismos identifica-
dos em uma instituição prestadora de serviços de 
saúde no Departamento de Boyacá, 2018
Maritza Angarita-Merchán, Giselle Di Filippo–Iriarte, Diana Pa-

tricia Mora–Moreno, Atilio Junior Ferrebuz Cardozo

ARTÍCULOS DE REVISIÓN / REVIEW ARTICLES/ 
ARTIGOS DE REVISÃO

Tendencias de investigación en torno al cuidado 
espiritual de enfermería: Revisión de la literatura

Research trends spiritual care in nursing: Litera-
ture review

Tendências da pesquisa em torno do cuidado espiri-
tual em enfermagem: revisão da literatura
Lina María Vargas-Escobar, Mildred Guarnizo-Tole, María Fer-

nanda Tovar-Pardo, Claudia Marcela Rojas-Pérez

Uso de cánula nasal de alto flujo en falla respira-
toria en adultos 

Use of high flow nasal cannula in respiratory 
failure in adults

Uso de cânula nasal de alto fluxo na insuficiência 
respiratória em adultos
Adriana Sofía Valero Ortiz, Flor Ángela Umbacía Salas, Clara 

Lizeth Palencia Mojica, Magda Tixiana Suárez Saavedra, Laura 

Jimena Silva Rodríguez

REPORTES DE CASO / CASE REPORTS / RELATÓ-
RIOS DE CASO

Aspergiloma pulmonar en paciente con síndrome 
de sobreposición: Reporte de caso

Pulmonary aspergiloma in patient with overposi-
tion syndrome: Case´s report.

Aspergiloma pulmonar em paciente com síndro-
me de sobreposição: Relato de caso
Edward Jassir Rozo-Ortiz, Ledmar Jovanny Vargas-Rodríguez, 

Milena Brigitte Agudelo-Sanabria
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EDITORIAL

Amenazas a la integridad en la comunidad científica
Mónica Paola Quemba-Mesa

ARTÍCULOS DE INVESTIGACIÓN / RESEARCH ARTI-
CLES / ARTIGOS DE PESQUISA 

Perfiles de susceptibilidad de grupos bacterianos ais-
lados de productos cárnicos en Tunja, Boyacá

Susceptibility profiles of bacterial groups of meat 
products in Tunja, Boyacá

Perfil de susceptibilidade de grupos bacterianos iso-
lados de produtos à base de carne e derivados em 
Tunja, Boyacá
Daris A Rosas-Leal, Diana P López-Velandia, María I Torres-Cay-

cedo, Maritza Angarita Merchán

Preeclampsia: prevalencia y factores asociados en 
gestantes de una institución de salud de Boyacá en 
el periodo 2015 a 2017

Preeclampsia: prevalence and associated factors 
in pregnant women of a health institution of 
Boyacá in the period 2015 to 2017

Pré-eclâmpsia: prevalência e fatores associados em 
gestantes de uma Instituição de saúde de Boyacá 
no período 2015 a 2017
Andrea L Salamanca-Sánchez, Laura A Nieves-Díaz, Yury M 

Arenas- Cárdenas

Eficacia de la budesonida/formoterol comparado 
con la fluticasona/salmeterol en la mejoría de la ca-
pacidad pulmonar de personas mayores con Enfer-
medad Pulmonar Obstructiva Crónica: revisión siste-
mática de literatura

Effectiveness of budesonide/formoterol compared 
to fluticasone / salmeterol in improving the lung 
capacity of older people with Chronic Obstructive 
Pulmonary Disease: systematic literature revie

Eficiência da budesonida/formoterol comparado 
com fluticasona/salmeterol na melhora da capaci-
dade pulmonar de idosos com Doença Pulmonar 
Obstrutiva Crônica: revisão sistemática da literatura
Ledmar J Vargas-Rodríguez , Flore E Solano-Rojas 2 Sandra L 

Díaz , Manuel A Pinzón-Olmos 

Uso de la crioterapia en la fatiga muscular post es-
fuerzo en individuos que realizan práctica deportiva: 
revisión sistemática

Use of cryotherapy in post-effort muscle fatigue in 
individuals who practice sports: systematic review
Uso da crioterapia na fadiga muscular pós-esforço 
em indivíduos que realizam prática esportiva: 
revisão sistemática
Lyda F Vallejo-Castillo, Carolina Sandoval-Cuellar, Aura C 

Quino- Ávila

Comportamiento epidemiológico de la morbilidad 
materna extrema. Colombia, 2016
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Epidemiological behavior of extreme maternal mor-
bidity. Colombia, 2016

Comportamento epidemiológico da morbidade 
materna extremamente grave Colômbia, 2016
Erika T Sánchez-Barrera, Sandra P Mendieta-Hernández, 

Eyleen M Pineda-Martínez, 

Deysi L Cárdenas-Pinzón

Factores asociados a la condición física relaciona-
da con la salud en escolares de la ciudad de Dos-
quebradas Risaralda 

Factors associated with health-related physical 
condition in schoolchildren in the city of Dosque-
bradas Risaralda

Fatores associados à condição física relacionada 
com a saúde em crianças em idade escolar da 
cidade de Dosquebradas Risaralda.
Brayan E Patiño-Palma

Entrenamiento de capacidades físicas condicio-
nantes en la calidad de vida relacionada con la 
salud en personas mayores con EPOC estadio I y II. 
Revisión sistemática de literatura

Training of conditioning physical capabilities in 
quality of life related to health in older people 
with copd stadium I and II. Systematic review of 
literature

Treinamento de capacidades de condicionamento 
físico na qualidade de vida relacionada à saúde 
em idosos com epoc estágios I e II. Revisão 
sistemática da literatura
Yudy M Huertas-Daza , Dhayleen Lozano-Rodríguez , Erika V 

Sarmiento-Moreno , Yeimy A Preciado-Ríos, Leidy J Pérez-Grosso 

ARTÍCULOS DE REVISIÓN / REVIEW ARTICLES/ 
ARTIGOS DE REVISÃO

Receptores del hospedero implicados en la inva-
sión del merozoito de Plasmodium falciparum: 
revisión

Host receptors involved in the invasion of Plasmo-
dium falciparum merozoite: Review

Receptores do hospedeiro envolvidos na invasão 
do merozoíto de Plasmodium falciparum: revisão
Jessica S Molina-Franky, Alida M Gómez-Rodríguez, César 

Reyes, David Fernando Plaza

Babesia bovis: Actualidad del desarrollo de una 
vacuna 

Babesia bovis: An Update on vaccine development

Babesia bovis: Atualidade do desenvolvimento de 
uma vacina
Laura E Cuy-Chaparro, Laura A Ricaurte-Contreras, Anny J Camar-

go-Mancipe, Darwin A Moreno-Pérez
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Revisión de estudios pre-clínicos de candidatos 
a vacuna contra la malaria causada por Plasmo-
dium falciparum

Review of preclinical studies of candidates for 
malaria vaccine caused by Plasmodium falciparum

Revisão de estudos pré-clínicos de candidatos 
á vacina contra a malária causados por Plasmo-
dium falciparum
Anny Jineth Camargo-Mancipe, Diana Díaz-Arévalo, David 

Ricardo Salamanca- Jiménez, Laura Esperanza Cuy-Chaparro, 

Diego Fernando Camargo-Mancipe
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EDITORIAL

Autoría de Regalo
Sandra Helena Suescún Carrero

ARTÍCULOS DE INVESTIGACIÓN / RESEARCH ARTI-
CLES / ARTIGOS DE PESQUISA 

Clasificación de riesgo para enfermedad trom-
boembólica venosa y tromboprofilaxis durante el 
puerperio, Tunja 2017
 

Risk classification for venous thromboembolic 
disease and thromboprophylaxis during puerpe-
rium period, Tunja 2017

Fatores de risco e classificação de risco para 
doença tromboembólica em puérperas
Deiby Marcela Camacho-Torres, Yury Marcela Arenas-Cárdenas 

Uso de la miel en el manejo de las úlceras crónicas de 
miembros inferiores en el adulto.  Revisión sistemática

Use of honey in the management of chronic leg 
ulcers in adults. Systematic review

Uso de mel no tratamento de úlceras crônicas dos 
membros inferiores no adulto. Revisão sistemática
José Niño; Leidy Hernández

Caries de la temprana infancia y factores de riesgo 
en niños de nivel socioeconómico medio-bajo, 
Ecuador

Early childhood caries and risk factors in young 
children of medium-low socioeconomic status, 
Ecuador

Cárie na primeira infância e fatores de risco em 
crianças de nível socioeconômico médio-baixo, 
Equador
Janeth Parra-Coronel, Diana Astudillo-Neira, Johana Ortiz-Ulloa
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Díadas de cuidado y competencia para cuidar al 
alta hospitalaria en un hospital de Bogotá

Dayds of care and competition to care for hospi-
tal discharge in a Bogotá hospital

Diades de cuidado e competência para cuidar da 
alta hospitalar em um hospital de Bogotá
Jenny Carolina Rojas Barbosa; Mónica Paola Quemba Mesa

Satisfacción de los pacientes que asisten a con-
sulta externa, Centro de Salud San Miguel de Tuta 
Boyacá 2019

Satisfaction of patients attending an outpatient 
clinic, San Miguel Tuta Boyacá health center 2019.

Satisfação dos pacientes atendidos no serviço am-
bulatório, do Centro de Saúde San Miguel de Tuta 
Boyacá 2019
María Alejandra Varela Suárez, Angie Melisa Guzmán Garay, 

Yury Marcela Arenas

Perfil de tolerancia al triclosán y detección de los 
genes   MexA, MexC, AcrB y oqxA relacionados 
con la expresión de bombas de expulsión en aisla-
dos clínicos del género Enterobacter aerogenes y 
Enterobacter cloacae

Detection of genes associated with expulsion 
pumps and triclosan tolerance profile in Entero-
bacter spp strains

Perfil de tolerância ao triclosan e detecção dos 
genes mexA, mexC, acrB e oqxA relacionados à 
expressão de bombas de expulsão em isolados 
clínicos do gênero Enterobacter aerogenes e En-
terobacter cloacae
Luisa Fernanda Zanguña Fonseca, María Inés Torres Caycedo2, 

Giselle Di Filippo Iriarte 

ARTÍCULOS DE REVISIÓN / REVIEW ARTICLES/ 
ARTIGOS DE REVISÃO

Avances en el desarrollo de una vacuna efectiva 
contra Cryptosporidium parvum: una revisión de 
la literatura

Advances in the development of an effective 
vaccine against Cryptosporidium parvum: An 
review of the literature

Avanços no desenvolvimento de uma vacina 
eficaz contra Cryptosporidium parvum: uma 
revisão da literatura
David Ricardo Salamanca; Jessica Stephanie Molina Franky; 

Anny Jineth Camargo Mancipe; Alida Marcela Gómez Rodríguez

Avances en el desarrollo de una vacuna contra la 
malaria por Plasmodium falciparum: una revisión 
de literatura

Advances in the development of vaccine against 
malaria by Plasmodium falciparum: a literature 
review
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Avanços no desenvolvimento de uma vacina 
contra a Malária por Plasmodium falciparum: 
Uma revisão da literatura
Alida Marcela Gómez Rodríguez; Jessica Stephanie Molina; 

Franky David Ricardo Salamanca Jiménez; César Mauricio Reyes 

Santofimio

REPORTES DE CASO / CASE REPORTS / RELATÓ-
RIOS DE CASO

Sarcoma cardíaco metastático a miembros inferiores

Cardiac sarcoma with metastasis to the lower limbs

Sarcoma cardíaco metastático dos membros in-
feriores
Yelson A Picón-Jaimes, Javier E Orozco-Chinome, Leec Fabían 

David Ortega-Uribe
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ISSN: 2539-2018 (En línea)
Julio - Diciembre de 2020

EDITORIAL

Implicaciones iniciales en la salud mental y emo-
cional de las personas a causa de la pandemia de 
COVID-19
Martha Bernal-García

ARTÍCULOS DE INVESTIGACIÓN / RESEARCH ARTI-
CLES / ARTIGOS DE PESQUISA 

Epidemiología de la fractura de cadera en el 
adulto atendido en un hospital de tercer nivel 

Epidemiology of hip fracture in adults treated at 
a tertiary level hospital

Epidemiologia de fratura do quadril em adultos tra-
tados em um hospital (nível III)
Diana Fernanda Caicedo Sanguino , Andrés Eduardo Araque 

Melo, Nicolás Ricardo Rojas Quintero, Salvador Enrique Villami-

zar Quintero

Validación de contenido del Cuestionario de Per-
cepción del Aprendizaje de la Anatomía a través 
del sistema interactivo en 3D, Cyber Anatomy

Content validation of the Anatomy learning per-
ception questionnaire through the interactive 3-D 
system, Cyber Anatomy

Validação de conteúdo do Questionário de Per-
cepção de Aprendizagem de Anatomia por meio 
do sistema interativo 3D, Cyber Anatomy
Sara Raquel Silva-Ortiz, Elisa Andrea Cobo-Mejía, Jhon Fredy 

Cepeda-Sainea

Factores de riesgo y clasificación de riesgo para en-
fermedad tromboembólica en mujeres posparto
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Risk factors and risk classification for thromboem-
bolic disease in postpartum women

Fatores de risco e classificação de risco para 
doença tromboembólica em mulheres no 
pós-parto
Mario Santiago Mesa Espinel, Mónica Paola Quemba Mesa, 

Nubia Mercedes González Jiménez, Gina Sofía Montaño Padilla, 

Juan David Vega Padilla

Tiempos y barreras de acceso para procedimien-
tos quirúrgicos electivos en la población de Vi-
racachá (Boyacá, Colombia), durante el periodo 
2018-2019

Waiting Times and Barriers for Elective Surgi-
cal Procedures in the Population of Viracacha 
(Boyaca, Cololmbia) during the period 2018-2019

Tempos e barreiras de acesso para procedimentos 
cirúrgicos eletivos na população de Viraca-chá 
(Boyacá, Colômbia), no período 2018-2019
Cristian Camilo Becerra Gómez, Javier Martínez Torres

ARTÍCULOS DE REVISIÓN / REVIEW ARTICLES/ 
ARTIGOS DE REVISÃO

Effects of angiotensin II receptor blockers and 
angiotensin-converting enzyme inhibitors on 
COVID-19: a narrative review of the literature

Efectos de bloqueadores del receptor de angioten-
sina II e inhibidores de la enzima convertidora de 
angiotensina en COVID-19: una revisión narrativa 
de la literatura

Efeitos dos bloqueadores do receptor da angioten-
sina II e inibidores da enzima de conversão da an-
giotensina no COVID-19: uma revisão narrativa da 
literatura
Juan David Muñoz Loaiza, Heitmar Santiago Infante, Brenda 

Stefanía Pérez Mahecha , Juan Esteban Herrera Cardona, 

David Ricardo Salamanca

Proteínas homólogas de unión a reticulocitos 
de Plasmodium falciparum involucradas en el 
proceso de invasión al eritrocito: revisión de la 
literatura

Plasmodium falciparum reticulocyte-binding ho-
mologous proteins involved in the process of 
erythrocyte invasion: literature review

Proteínas de ligação a reticulócitos de Plas-
modium falciparum homólogas envolvidas no 
pro-cesso de invasão de eritrócitos: revisão da 
literatura
Wendy Royero-Bermeo, César Mauricio Reyes Santofimio, 

Mabel Patricia Franky Rojas, Yelson Alejandro Picón Jaimes, 

Jessica Molina Franky

Rehabilitación Pulmonar en Pacientes con Enfer-
medad Pulmonar Obstructiva Crónica
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Pulmonary Rehabilitation in Patients with Chronic 
Obstructive Pulmonary Disease

Reabilitação pulmonar em pacientes com Doença 
Pulmonar Obstrutiva Crônica
Flor Á Umbacía-Salas, Laura J Silva-Rodríguez, Clara L Palen-

cia-Mojica, Alba Y Polanía-Robayo

Fundamentos y aplicaciones biomédicas de las 
principales tecnologías de secuenciación: una re-
visión de literatura

Biomedical Foundations and Applications of 
Major Sequencing Technologies: A Literature 
Review

Fundamentos e aplicações biomédicas das prin-
cipais tecnologias de sequenciamento: uma re-
visão da literatura
Anny Jineth Camargo Mancipe, Karen Nattaly Valero Gonzá-

lez, Alida Marcela Gómez Rodríguez, Diego Fernando Camargo 

Mancipe, Carlos Fernando Suárez Martínez, Laura Esperanza Cuy 

Chaparro

Utilidad de los índices de oxigenación en pacien-
tes adultos y pediátricos con insuficiencia respira-
toria. Revisión narrativa

Usefulness of oxygenation indices in adult and 
pediatric patients with respiratory failure. Narra-
tive review

Utilidade dos índices de oxigenação em pacientes 
adultos e pediátricos com insuficiência respi-rató-
ria. Revisão narrativa
Yelson A Picón-Jaimes, Javier E Orozco-Chinome, Leec Fabían 

David Ortega-Uribe
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UNIVERSIDAD DE BOYACÁ
ISSN: 2389-7325
ISSN: 2539-2018 (En línea)
Enero - Junio de 2021

EDITORIAL

COVID-19 en la Gestación: Un desafío para la 
atención en salud
Jorge Enrique Correa-Bautista

ARTÍCULOS DE INVESTIGACIÓN / RESEARCH ARTI-
CLES / ARTIGOS DE PESQUISA 

Prevalencia de desnutrición infantil en menores de 
tres años en dos cantones de Ecuador

Prevalence of Child Malnutrition in Children under 
Three Years Old in Two Cantons of Ecuador

Prevalência da desnutrição infantil em menores de 
três anos em dois cantões do Equador
Mary Consuelo Mosso Ortiz, Mery Rocío Rea Guamán, Kathe-

rin Madeley Beltrán Moso, José Ivo Óscar Contreras Briceño
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Una mirada desde la percepción del cuerpo de la 
persona mayor

A Look from the Perception of the Elderly Person's 
Body

Um olhar desde a percepção do corpo do idoso
Eliana Monsalve-Jaramillo, Claudia Inés Bohórquez-Olaya, 

Elisa Andrea Cobo-Mejía

Riesgo psicosocial intralaboral y síndrome de desgas-
te profesional en psiquiatras de una clínica de An-
tioquia (Colombia) en el 2020: serie de casos

Intra-Labor Psychosocial Risk and Burnout Syndro-
me in Psychiatrists at a Clinic in Antioquia (Colom-
bia) in 2020: Case Series

Risco psicossocial laboral e síndrome de Burnout 
em psiquiatras de uma clínica de Antioquia 
(Colômbia) em 2020: série de casos
María Angélica López Rincón, Julián David Palacio Jaramillo, 

Yadilfa Palacios Palacios, Yaline Sánchez Neira

Prevalencia de acantosis nigricans y factores 
asociados con el síndrome metabólico en Nobsa 
(Boyacá, Colombia)

Prevalence of Acanthosis Nigricans and Asso-
ciated Factors to Metabolic Syndrome in Nobsa 
(Boyacá, Colombia)

Prevalência de acantose nigricans e fatores as-
sociados com a síndrome metabólica em Nobsa 
(Boyacá, Colômbia)
Ángela Viviana Carreño Fernández, Daniel Arturo Avella Chaparro

ARTÍCULOS DE REVISIÓN / REVIEW ARTICLES/ 
ARTIGOS DE REVISÃO

Proteínas importantes para la invasión de Babesia 
bovis a las células huésped

Important Proteins for Babesia bovis Invasion to 
Host Cells

Proteínas importantes para a invasão das células 
hospedeiras por Babesia bovis
Laura Esperanza Cuy-Chaparro, Anny Camargo Mancipe, 

Álida Marcela Gómez Rodríguez, César Reyes Santofimio, 

Darwin Andrés Moreno Pérez

Variables clínicas del parto en posición vertical 
y horizontal: revisión exhaustiva de literatura

Clinical Behavior of Vertical and Horizontal Deli-
veries: Exhaustive Literature Review

Variáveis clínicas do parto em posição vertical e 
horizontal: revisão abrangente de literatura
Laura Cuy-Chaparro, David Ricardo Salamanca, Diana 

Margoth Riaño-Carreño, Gloria Camargo-Villaba, Nohora Sán-

chez-Capacho, Rosario Soto Bringas
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Políticas públicas latinoamericanas en la comu-
nidad LGBTIQ (lesbianas, gays, bisexuales, trans, 
intersexuales, queer): revisión documental

Latin American Public Policies in the LGBTIQ 
(Lesbian, Gay, Bisexual, Trans, Intersex, Queer) 
Community: Documentary Review

Políticas públicas latino-americanas sobre a co-
munidade LGBTIQ (lésbicas, gays, bissexuais, trans, 
intersexual, queer): uma revisão documental
Aura Katherine Gutiérrez-Díaz, Liset Carolina Fierro-Orozco, 

Ariadna María Angarita-Navarro

Relevancia de los factores de riesgo laborales en 
personal de recolección de residuos: una revisión

Relevance of Labor Risk Factors in Waste Collec-
tion Personnel. A Review

Relevância dos fatores de risco ocupacional nos 
trabalhadores de coleta de resíduos: uma revisão
Sindy Johana Forero Gauna, Laura Viviana Parra Hurtado, 

Ángela Liliana Monroy Díaz

Los sistemas de alerta temprana, una herramien-
ta que fortalece la vigilancia epidemiológica en el 
marco de la seguridad y salud en el trabajo

Early Warning Systems, A Tool That Strengthens 
Epidemiological Surveillance within the Fra-
mework of Occupational Health and Safety

Os sistemas de alerta precoce, um instrumen-
to para reforçar a vigilância epidemiológica no 
âmbito da saúde e segurança no trabalho
Víctor Zein Rizo Tello, Astrid Maribel Aguilera Becerra, Laura 

Ximena Ramírez López

Fiebre y sus implicaciones en el diagnóstico del pa-
ciente neurológico, revisión narrativa de la literatura

Fever and Its Implications in the Diagnosis of the 
Neurological Patient: A Review

Febre e suas implicações no diagnostico do pacien-
te neurológico, uma revisão narrativa da literatura
Germán Gustavo Gutiérrez Torres, Fabio Enrique Hernández 

Cubides, Yaline Sánchez Neira

REVISTA INVESTIGACIÓN EN SALUD.
UNIVERSIDAD DE BOYACÁ
ISSN: 2389-7325
ISSN: 2539-2018 (En línea)
Julio - Diciembre de 2021

EDITORIAL

Comunicación científica e información en la pan-
demia por COVID-19
María Inés TorresCaycedo

ARTÍCULOS DE INVESTIGACIÓN / RESEARCH ARTI-
CLES / ARTIGOS DE PESQUISA 
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Relación entre el signo del lóbulo hendido y en-
fermedad cardiovascular en pacientes del Hospi-
tal Universitario deLos Andes, diciembre de 2017 
a julio de 2018

Relationship between the Cleft Lobe Sign and 
Cardiovascular Disease in Patients at the Hospi-
tal Universitario de los Andes, December 2017 to 
July 2018

Relação entre sinal de lóbulo fendido e doença 
cardiovascular em pacientes no Hospital Univer-
sitário de Los Andes, dezembro de 2017 a julho 
de 2018
John Eliseo Castro Gutiérrez, Magaly Quiñonez, Luis Andrés 

Dulcey Sarmiento

Aborto espontáneo en estudiantes universitarias 
en Pamplona (Norte de Santander, Colombia) en 
el periodo 2007-2016. Un estudio transversal

Miscarriage in University Students in Pamplona 
(Norte de Santander, Colombia) during 2007-
2016. A Cross Sectional Study

Aborto espontâneo em estudantes universitárias 
em Pamplona (Norte de Santander, Colômbia) 
no período 2007-2016. Um estudo de corte 
transversal
Paola Andreína Malpica-Cárdenas, Íngrid Xiomara Flórez Peña-

loza, Javier Martínez Torres1, Nixon Albeiro Zambrano Medina, 

Belinda Inés Lee-Osorno, Marco Fredy Jaimes Laguado

Infecciones asociadas con dispositivos, perfil mi-
crobiológico y resistencia bacteriana en unidades 
de cuidados intensivos de Casanare (Colombia)

Device-Associated Infections, Microbiological 
Profile and Bacterial Resistance in Intensive Care 
Units of Casanare – Colombia

Infecções associadas a dispositivos, perfil mi-
crobiológico e resistência bacteriana em unida-
des de terapia intensiva em Casanare (Colômbia)
Yeimy Yised Ávila Torres, María Fernanda Cáceres Rojas, Astrid 

Maribel Aguilera-Becerra

Factores sociodemográficos y clínicos asociados 
con el control de la tensión arterial en pacientes 
hipertensos de un programa de enfermos cróni-
cos en Boyacá (Colombia), 2017

Sociodemographic and Clinical Factors Associated 
with Blood Pressure Control in Hypertensive Patients 
of a Chronic Program in Boyacá (Colombia), 2017

Fatores sociodemográficos e clínicos associados 
ao controle da pressão arterial em pacientes com 
hipertensão arterial de um programa de doenças 
crônicas em Boyacá (Colômbia), 2017
Ibeth Vanessa Hernández-Franco, Mónica Paola Quemba-Mesa, 

Nubia Mercedes González-Jiménez

Tolerancia al triclosán en cepas de Klebsiella 
pneumoniae y Escherichia coli de origen clínico
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Triclosan tolerance in Klebsiella pneumoniae and 
Escherichia coli strains of clinical origin

Tolerância a Triclosan em cepas de Klebsiella 
pneumoniae e Escherichia colide origem clínica
Yaline Sánchez Neira, Eliana Ximena Urbano Cáceres, Nadia Ca-

talina Alfonso Vargas

ARTÍCULOS DE REVISIÓN / REVIEW ARTICLES/ 
ARTIGOS DE REVISÃO

Adaptación transcultural y validación de un con-
tenido del cuestionario Texas Textbook Evaluation 
Tool (T-TET) de evaluación de libros de texto para 
ciencias de la salud

Cross-Cultural Adaptation and Content Validation 
of Texas Textbook Evaluation Tool (T-TET) a Book 
Evaluation Questionnaire for Health Sciences

Adaptação transcultural e validação de um ques-
tionário para as ciências da saúde
Gloria Eugenia Camargo Villalba, Nohora Sánchez Capacho, 

Diana Margoth Riaño Carreño, Kelly Ávila Ávila, Rocío del Pilar 

Castellanos Vega, Laura Melissa González Zipa

Sistemas de expresión de proteínas recombinan-
tes para el análisis funcional de antígenos de 
Plasmodium falciparum y Plasmodium vivax: una 
revisión

Recombinant Protein Expression Systems for 
Functional Analysis of Plasmodium falciparum 
and Plasmodium vivax Antigens: A Review

Sistemas de expressão de proteínas recombi-
nantes para o analise funcional de antígenos de 
Plasmodium falciparum e Plasmodium vivax: uma 
revisão
Álida Marcela Gómez Rodríguez, Laura Esperanza Cuy Chapa-

rro, Anny Jineth Camargo Mancipe

Estrés laboral: una revisión de las principales 
causas consecuencias y 
estrategias de prevención

Work Stress: A Review of the Main Causes, Conse-
quences, and Prevention Strategies

O estresse no trabalho: uma revisão das princi-
pais causas, consequências e 
estratégias de prevenção.
Mayra Andrea Barrera Verdugo, Catalina Chaparro Penagos, 

Lina Yessenia Plazas Serrano, Luz Ángela Buitrago Orjuela

Efectos adversos por el uso de sustancias quí-
micas en la salud de los trabajadores de la in-
dustria de la construcción. Artículo de revisión

Adverse Health Effects of Construction Industry 
Workers Due to the Use of Chemical Substances. 
Review Article
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Efeitos adversos do uso de produtos químicos 
sobre a saúde dos trabalhadores da indústria da 
construção civil. Artigo de revisão
Solaindy Andrea Zapata Álvarez, Dayanis Bautista Ávila, Carla 

Patricia Laguna Acosta, Pier Paolo Rojas Valderrama, Yessica 

Alejandra Rincón Rojas, Fabiola Contreras Pacheco

REVISTA INVESTIGACIÓN EN SALUD.
UNIVERSIDAD DE BOYACÁ
ISSN: 2389-7325
ISSN: 2539-2018 (En línea)
Enero - Junio de 2022

EDITORIAL

Genes asociados con la resistencia a las enferme-
dades infecciosas. Enfoques empleados para su 
hallazgo
Claudia Patricia Jaimes Bernal, Antonio Caruz

ARTÍCULOS DE INVESTIGACIÓN / RESEARCH ARTI-
CLES / ARTIGOS DE PESQUISA 

Frequency of metabolic syndrome and stratifica-
tion of cardiovascular risk in patients with HIV by 
using three scoring systems

Frecuencia del síndrome metabólico y estratifica-
ción del riesgo cardiovascular en pacientes con 
VIH mediante tres sistemas de puntuación

Frequência da síndrome metabólica e estratificação 
do risco cardiovascular em pacientes HIV-positivos 
usando três sistemas de pontuação
Luis Andrés Dulcey Sarmiento, Jhon Fredy Castillo Blanco, Juan 

Sebastián Theran León, Raimondo Caltagirone Miceli, Jonathan 

Antonio Pineda Parada

Relación de problemas disciplinarios y de rendi-
miento académico con el consumo de sustancias 
psicoactivas en escolares colombianos

Disciplinary and Academic Issues Related with Psy-
choactive Substances Consumption, in Colombian 
Scholars

Relação entre problemas disciplinares e desempen-
ho académico e o uso de substâncias psicoativas 
em crianças colombianas em idade escolar
Jhaira Daniela Mosquera-Fernandez, Miguel Leonardo Arias-Duar-

te, Javier Martínez-Torres, Astrid Maribel Aguilera-Becerra

Perceived self-efficacy and breast self-examination 
in women from Monteria (Colombia)

Autoeficacia percibida y autoexamen de mamas 
en mujeres de Montería (Colombia)

Auto-eficácia percebida e auto-exame da mama 
nas mulheres em Montería (Colômbia)
Lercy López-Hoyos, Cristina Bohórquez Moreno, Irma Castillo 

Ávila
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Perceptions of the return to face-to-face education 
and reconfiguration of the domestic burden of 
university teachers during Covid-19 post-pandemic 
times

Percepciones sobre el retorno a la educación pre-
sencial y la reconfiguración de la carga doméstica 
de docentes universitarias en tiempos de pospan-
demia por covid-19

Percepciones sobre el retorno a la educación pre-
sencial y la reconfiguración de la carga doméstica 
de docentes universitarias en tiempos de pospan-
demia por covid-19
Diana Isabel Girón-Madroñero, Edward Javier Ordóñez

Efecto de la recuperación activa en la potencia 
pico y el lactato después de protocolos de sprints 
repetidos, realizados en cicloergómetros: una revi-
sión sistemática

Active Recovery Effect in the Peak Power and the 
Lactate, after Repeated Sprints Protocols, Execu-
ted in Cycloergometer: A Systemic Review

Efeito da recuperação ativa sobre a potência de 
pico e o lactato depois de repetidos protocolos 
de Sprints realizados em cicloergómetros: uma 
revisão sistemática
Sonia Viviana Anzola-Cruz

ARTÍCULOS DE REVISIÓN / REVIEW ARTICLES/ 
ARTIGOS DE REVISÃO

Análisis del somatotipo en el taekwondo. Revisión 
de la literatura

Somatotype analysis in taekwondo. Literature 
review

Análise somatotípica no taekwondo. Revisão da li-
teratura
Cristian C. Peña-Sánchez, Melba R. Mieles-Ramírez, Brayan E. 

Patiño-Palma

Instrumentos de evaluación del riesgo psicosocial 
en trabajadores de diferentes sectores laborales. 
Revisión narrativa descriptiva

Instruments for assessing psychosocial risk in 
workers in different occupational sectors. Descripti-
ve narrative review

Instrumentos de avaliação de riscos psicossociais 
para trabalhadores de diferentes sectores de tra-
balho. Revisão narrativa descritiva 
Yenni Paola Vargas Velasco, Laura Vanessa Vásquez Barrera, 

Aura Cristina Quino Ávila, Deysi Lorena Arias Condia, Eduardo 

Alfonso Avella Tejedor

Síndrome de agotamiento psicológico en perso-
nal de la salud durante la pandemia por COVID-
19: revisión narrativa
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Burnout syndrome in health personnel during 
the COVID-19 pandemic: narrative review

Síndrome de Burnout psicológico em trabalha-
dores da saúde durante a pandemia de COVID-
19: revisão narrativa
Yeison Camilo Alarcón Moreno, Andrea Carolina Rodríguez 

Pugliesse, Yaline Sánchez Neira

Seguridad y salud en el trabajo para opera-
rios de maquinaria pesada en la industria de la 
construcción

Occupational Health and Safety for Heavy Machi-
nery Operators in the Construction Industry

Segurança e saúde no trabalho para operadores de 
maquinaria pesada na indústria da construção
Lina Natalia Paredes-Sánchez, Yenny Marcela Sainea-Rodrí-

guez, Yesika Paola González-Villamil, Yusselfy Márquez Benítez

ARTÍCULOS DE REFLEXIÓN / RREFLECTION ARTI-
CLES/ ARTIGOS DE REFLEXÃO

Fortalecimiento de la autoeficacia en estudian-
tes de enfermería como preparación para el 
ingreso a prácticas clínicas en una universidad de 
Boyacá (Colombia)

Strengthening Self-Efficacy in Nursing Students as 
Preparation for Admission to Clinical Practices at a 
university in Boyacá – Colombia

Reforçar a auto-eficácia dos estudantes de enfer-
magem em preparação para a entrada na prática 
clínica numa universidade em Boyacá (Colômbia)
Mónica Paola Quemba-Mesa , Yury Marcela Arenas-Cárdenas, 

Leidy Yemile Vargas-Rodríguez, Jenny Katherine Díaz-Fernán-

dez, Sandra Lizeth Díaz-Niño
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UNIVERSIDAD DE BOYACÁ
ISSN: 2389-7325
ISSN: 2539-2018 (En línea)
Julio - Diciembre de 2022

EDITORIAL

Edith Mariela Burbano Rosero
Universidad de Nariño

ARTÍCULOS DE INVESTIGACIÓN / RESEARCH ARTI-
CLES / ARTIGOS DE PESQUISA 

Accesibilidad al consumo de marihuana en escola-
rizados colombianos

Marijuana Accessibility Among Colombian School 
children

Acessibilidade do uso da maconha entre os estu-
dantes colombianos
Laura Melissa González Zipa, Daniela Andrea Pérez Espitia, 

Paula Andrea Reyes Fernández2, Marcela América Roa Cubaque, 

Javier Martínez Torres
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Physical-Chemical and Microbiological Characte-
rization of the Water in a Municipality of the De-
partment of Boyacá-Colombia

Caracterización físico-química y microbiológica 
del agua de un municipio del 
departamento de Boyacá (Colombia)

Caracterização físico-química e microbiológica da 
água de um município do 
departamento de Boyacá (Colômbia)
Liliana Dorado-González, Mery Dueñas-Celis, Sandra Helena 

Suescún-Carrero

Factores asociados con mortalidad intrahospitala-
ria en falla cardíaca aguda: un estudio de cohorte 
retrospectiva 

Factors Associated with in-hospital Mortality in 
Acute Heart Failure: A Retrospective Cohort Study

Fatores associados à mortalidade intra-hospitalar na 
insuficiência cardíaca aguda: estudo retrospectivo
Lina Estefany López Morales, Mariana Rada Rada, John Alexan-

der Conta López, Juliana Marcela Suárez Casas, Ledmar Jovanny 

Vargas Rodríguez

ARTÍCULOS DE REVISIÓN / REVIEW ARTICLES/ 
ARTIGOS DE REVISÃO

Use of bedside ultrasound in the evaluation of 
acute dyspnea: a comprehensive review of evi-

dence on diagnostic usefulness

Uso de ecografía a pie de cama en la evaluación 
de la disnea aguda: una revisión exhaustiva de la 
evidencia sobre su utilidad diagnóstica

Uso de ultrassom à beira do leito na avaliação da 
dispneia aguda: uma revisão abrangente das evi-
dencias sobre sua utilidade diagnostica
Iván David Lozada Martínez, Isabela Zenilma Daza Patiño, 

Gerardo Jesús Farley Reina González, Sebastián Rojas Pava, 

Ailyn Zenith Angulo Lara, María Paola Carmona Rodiño, Olga 

Gissela Sarmiento Najar, Jhon Mike Romero Madera, Yesid 

Alonso Ángel Hernández

Impacto ambiental y riesgos potenciales genera-
dos en los rellenos sanitarios: revisión narrativa de 
la literatura

Environmental Impact and Potential Risks Gene-
rated in Sanitary Landfills - Narrative literature 
review

Impactos ambientais e riscos potenciais dos aterros 
sanitários: Revisão narrativa da literatura
Rocío del Pilar Cárdenas Valbuena, Germán Alberto López 

Quemba, Deisy Talero Moreno, Andrea Paola Cely Grijalba, 

Liz Marivel Murillo Naranjo, Grised Andrea Velasco Quiroga, 

Fabiola Contreras Pacheco

Artritis séptica. Revisión descriptiva
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Septic Arthritis. Descriptive Review

Artrite séptica. Revisão descritiva
Andrés Eduardo Araque-Melo

Efectos de la pandemia por COVID-19 en la salud 
mental de los trabajadores de la salud. Revisión 
de la literatura

Effects of the COVID-19 pandemic on the mental 
health of health workers. 
Literature review

Efeitos da pandemia COVID-19 sobre a saúde 
mental dos trabalhadores do setor de saúde. 
Revisão literária.
Angie Carolina Beltrán Ruiz, Lyna Melissa Jiménez Peña, Clara 

Lizeth Palencia Mojica

Estrategias y herramientas de capacitación en se-
guridad y salud en el trabajo, en el sector cons-
trucción

Strategies and Tools for Occupational Health and 
Safety Training in the Construction Sector

Estratégias e ferramentas para treinamento em 
segurança e saúde ocupacional no setor de cons-
trução
Laura Yaneth Gil Alvarado, Sebastián Gil Bonilla, Briyith Tatiana 
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