
 

 

 

 

ERGONOMÍA OCUPACIONAL 

INVESTIGACIONES Y APLICACIONES 

VOL. 15 

 

ERGONOMÍA OCUPACIONAL 

INVESTIGACIONES Y APLICACIONES 

VOL. 15 



 

 

 

SOCIEDAD DE ERGONOMISTAS DE MÉXICO A.C. (SEMAC) 

2022 



 

 

 

 

EDITADO POR: 
 

CARLOS ESPEJO GUASCO 
Presidente Ulaergo 2020-2022 

 

ELISA CHACON MARTINEZ 
Presidente SEMAC 2012-2014 

 

IVAN LOPEZ ENRIQUEZ 
Sociedad Científica Ecuatoriana de Ergonomía SOCEERGO 

 

FRANCISCO OCTAVIO LOPEZ MILLAN 
Presidente SEMAC 2014-2017 

 

GILBERTO BORREGO SOTO 
Instituto Tecnológico de Sonora 

 

ENRIQUE DE LA VEGA BUSTILLOS 
Presidente SEMAC 2002-2004 

 
 

 

ERGONOMÍA OCUPACIONAL 

INVESTIGACIONES Y SOLUCIONES 

VOL. 15 



 

 

 

2022 Sociedad de Ergonomistas de México A.C. (SEMAC)  

ISBN: 979-8-218-08259-8 

 



 

 

Ergonomía Ocupacional, investigaciones y aplicaciones, vol. 1 5 

 

CONTENT 
 

ANTHROPOMETRY           Page 
 

 

COGNITIVE ERGONOMICS 
 

DIFFERENCES IN ANTHROPOMETRIC INDICATORS OF BODY 

COMPOSITION BY AGE AND GENDER IN A SAMPLE OF THE 

CAMPECHE POPULATION 

Mayra Pacheco Cardín, Juan Luis Hernández Arellano 

1 

APPLICATION AND COMPARISON OF NASA TASK LOAD 

INDEX METHOD (NASA-TLX) WITH AND WITHOUT 

WEIGHTING IN A STUDY 

Ángel Fabián Campoya Morales, Juan Luis Hernández 

Arellano, Aidé Maldonado Macías, Elvia Luz González Muñoz 

 

15 

THE EMPLOYMENT OF THE USABILITY FRAMEWORK IN THE 

TOOLS WAREHOUSE 

Guadalupe Hernández-Escobedo, Karina Cecilia Arredondo-

Soto, Arturo Realyvázquez-Vargas, Emilio Ramón Borquez-

Rodríguez, Oscar Steven Picos-Quezada 

 

25 

MENTAL FATIGUE 

Joaquín García Dihigo, Juan Lázaro Acosta Prieto, Yoel 

Almeda Barrios, Carmen Viviana Basantes Vaca, Celso 

Vladimir Benavides Enriquez 
 

39 

USABILITY EVALUATION WITH VISUALLY IMPAIRED USERS 

IN THE LEARNING CONTEXT: A SYSTEMATIC REVIEW 

Ana Paula Diaz Pinal, Elvia Luz Gonzalez Muñoz 

 

67 

ANALYSIS OF MENTAL WORKLOAD AND MUSCULOSKELETAL 

DISCOMFORT IN PUBLIC TRANSPORTATION DRIVERS IN 

CIUDAD JUAREZ 

Iván Francisco Rodríguez Gámez, Manuel Alejandro 

Barajas-Bustillos, Aidé Aracely Maldonado Macías, Enrique 

Barrón López, Jesús Andrés Hernández Gómez 

 

77 

STUDY OF PSYCHOSOCIAL FACTORS AND MENTAL LOAD 

ASSOCIATED WITH THE PACKING PROCESS IN AN 

AGRICULTURAL COMPANY 

Ernesto Ramírez Cárdenas, Mauricio López Acosta, José 

Manuel Velarde Cantú, Arnulfo A. Naranjo Flores, Flor 

Denisse Verdín Martínez 

 

88 

IMPROVEMENT IN HANDLING TOOLBOX FOR LATHE 

Rigoberto Zamora Alarcón, Esteban Salazar Montes, 

Dannyel Andre Farias Ibarra, Juan Ceballos Corral, Arturo 

Sinue Ontiveros Zepeda 

95 



 

 

Ergonomía Ocupacional, investigaciones y aplicaciones, vol. 1 5 

DESIGN 
 

INCLUSION IN RECREATIONAL AND LEISURE ACTIVITIES 

OUTSIDE THE HOME, FROM THE PERSPECTIVE OF 

ERGONOMICS IN WHEELCHAIR USERS WITH PARAPLEGIA 

OF LEGAL AGE 

Ernesto Rodríguez García, John Alexander Rey Galindo 

 

106 

REDESIGN OF A TOOL TO FACILITATE THE MAINTENANCE 

OF WASHING MACHINES IN A WHITE LINE REPAIR SHOP 

Carlos Iván Enríquez Gámez, Omar Antonio Félix Báez, 

Emilia Estefana Sauceda López, Brenda Guadalupe Delgado 

Jiménez 

 

114 

COMPARATIVE ANALYSIS, FROM DESIGN AND 

ERGONOMICS PERSPECTIVE OF TWO MODELS OF 

WHEELCHAIRS USED BY WOMEN 

Ma. Fernanda Gutiérrez Torres 

 

124 

ERGONOMIC WORKSTATION DESING IN THE FISH 

CLEANING PROCESS 

Itzel Anitxia Angulo Valenzuela, María José Bojórquez 

Parra, Daniel Medrano Villalobos, Joel Abraham Valenzuela 

Ahumada   and Emilia Estéfana Sauceda López 

138 

 

ENVIRONMENTAL CONDITIONS 
 
STUDY OF ENVIRONMENTAL CONDITIONS IN A BOOTS 

AND SADDLERY FACTORY IN MOCTEZUMA, SONORA 

Dinora Monroy Meléndez, Cristian Vinicio López Del 

Castillo, Penélope Guadalupe Álvarez Vega, Jazmín 

Argelia Quiñonez Ibarra, Briseidy Amairani Ochoa 

Álvarez 

 

147 

TECNOLOGÍA PARA LA GESTIÓN DE RUIDO EN HOTELES DE 

SOL Y PLAYA EN VARADERO, CUBA 

Yoel Almeda Barrios, Joaquín García Dihigo, Juan Lázaro 

Acosta Prieto, y Ulises Betancourt Morfis 

158 

 
FATIGUE 
 

SLEEP DURATION, PHYSICAL ACTIVITY, SEDENTARY 

BEHAVIOR, AND THEIR ASSOCIATION WITH COLLEGE 

STUDENT FATIGUE FEELING 

Patricia Eugenia Sortillón González, Enrique Javier de 

la Vega Bustillos, Leonel Ulises Ortega Encinas, José 

Sergio López Bojórquez 

 

174 

FATIGUE AND TELEWORK IN LATIN AMERICA TEACHERS. 

AN URGENT NEED FOR STUDY 

Fernando Reyes Ruíz, Mónica Ivette Ortega Pérez, María de 

la Luz Sevilla González, Guadalupe González Díaz, Beatriz 

Sibaja Terán 

184 



 

 

Ergonomía Ocupacional, investigaciones y aplicaciones, vol. 1 5 

 

INDUSTRIAL ERGONOMICS 
 

ERGONOMIC REDESIGN FOR MANUAL ASSEMBLY 

WORKSTATIONS. CASE: “BRACKET ASSEMBLY” CAPSA 

HEALTHCARE. 

Sonia Mariscal Lagarda, Angélica María Clemente Pérez, 

Bertha Leticia Ortiz Návar, Lamberto Vázquez Veloz, 

Roberto Rodríguez Luna 

 

194 

EVALUATION OF ERGONOMIC RISKS IN THE USE OF 

COMPUTERS IN ONLINE CLASSES 

Arturo Realyvásquez-Vargas, Karina Cecilia Arredondo-

Soto, Guadalupe Hernández-Escobedo, Amalia Carmina 

Salinas-Hernández, Samuel Alvarado-Nangüelú 

 

207 

CRITICAL SUCCESS FACTORS FOR THE IMPLEMENTATION 

OF ERGONOMICS PROGRAMS FROM THE WORKER'S 

PERSPECTIVE: A SYSTEMATIC LITERATURE REVIEW 

Julio Cesar Ramos Rodríguez, Aidé Aracely Maldonado-

Macías, Cesar Omar Balderrama Armendariz, Arturo 

Realyvasquez Vargas, Manuel Alejandro Barajas Bustillos 

218 

 

INTERDISCIPLINARY STUDIES 
 

A LITERATURE REVIEW OF THE CHARACTERISTICS OF THE 

ENVIRONMENT FOR THE OLDER PEOPLE WHEN AGING IN 

PLACE 

María Isabel González Peñalver, Carlos Aceves González 

 

233 

PHYSICAL, COGNITIVE AND EMOTIONAL EFFECTS IN OLDER 

ADULTS DUE TO CONFINEMENT 

Laura Patricia Mata Jurado, Oscar Luis Narváez Montoya, 

Ricardo Arturo López De León, Martha Beatriz Cortés Topete 

242 

 

MANUAL MATERIAL HANDLING 
 

FOUNDRY WORKSHOP ERGONOMIC EVALUATION 

Maramay Márquez Tena, Juan de Dios Terrazas Márquez, 

Hortensia Loya Nava, David Osvaldo Frías Trevizo, José 

Abelardo Enríquez López 

 

252 

ERGONOMIC RISK FACTORS IN TEXTILE COMPANIES, 

NIOSH METHOD 

Raquel Muñoz Hernández, Saúl Rangel Lara 

 

262 

ERGONOMIC EVALUATION IN WAREHOUSE EMPLOYEES OF 

A SHOESTORES. 

Gerardo Meza Partida, Enrique Javier de la Vega Bustillos, 

Oscar Vidal Arellano Tánori , Lizanna Guadalupe Meza 

Pacheco. 

 

 

 

277 



 

 

Ergonomía Ocupacional, investigaciones y aplicaciones, vol. 1 5 

HEART RATE VARIABILITY, ACUTE FATIGUE INDICATOR IN 

MANUAL MATERIAL HANDLING. 

Lamberto Vázquez Veloz, Natalia Teresita Torres Ibarra, 

Zeus Brayan Enríquez Chávez, Ramón Adrián González 

Castro, Valeria Adilene Castillo Medina  

288 

 
OCCUPATIONAL HEALTH 
 

ERGONOMIC ANALYSIS OF THE MUSCULOSKELETAL SYSTEM 

IN FISHERMEN OF PUERTO PEÑASCO, SONORA. 

Verónica Espinoza, Everardo Flores, GildaTiznado, Jezaharel 

Ibarra, Joaquín Vásquez 
 

301 

PHYSICAL CONDITION AND FATIGUE ASSESSMENT OF A 

FRUIT STAND 

Karina Luna Soto, Oscar Cuadras Amarillas, Estefany Valdez 

Lopez, Laura Yamileth Aguilar Zamora, Josue Misael 

Rodriguez Correa 

 

214 

WORK CONTEXT: PERMANENCY AND WORKABILITY OF 

AGEING WORKERS -A LITERATURE REVIEW 

Fernanda, Reyes-Jaimes, Carlos, Aceves-González 

 

332 

ORGANIZATIONAL ERGONOMICS 
 

SERIOUS GAME PROTOTYPE FOR BURNOUT AWARENESS 

AMONG MAQUILADORA EMPLOYEES IN CIUDAD JUAREZ 

Alicia Margarita Jiménez-Galina, Aidé Aracely Maldonado-

Macias, Karla Miroslava Olmos-Sánchez, Jesús Daniel 

Pereyra-Manriquez 

 

341 

PILOT TEST OF AN INSTRUMENT FOR THE ASSESSMENT OF 

MOBBING, BURNOUT, JOB PERFORMANCE AND 

OCCUPATIONAL PERFORMANCE IN ADMINISTRATIVE 

PERSONNEL OF THE MAQUILADORA INDUSTRY 

Saby Irasema Silva Pérez, Juan Luis Hernández Arellano, 

Juan Alberto Castillo Martínez 

356 

 

PSYCHOSOCIAL FACTORS 
 

EXPOSURE TO PSYCHOSOCIAL RISK FACTORS OF SECURITY 

GUARDS: A COMPARATIVE STUDY AMONG YOUNG ADULT 

AND OLDER ADULT PEOPLE 

José Arreola-Castro, Mario Antonio González-Pelayo, 

Miriam Villagómez-Moreno, Carlos Aceves-González 

 

365 

IDENTIFICATION AND ANALYSIS OF PSYCHOSOCIAL RISK 

FACTORS ACCORDING TO NOM-035-STPS-2018 IN A 

HIGHER EDUCATION INSTITUTION IN MEXICO 

Enrique García Grajeda, Brenda Rivera Avitia, Alexia 

Rebollar Chaparro, Carlo Virgilio Floriano Gavaldon,  Noemi 

Mendoza Villalobos 

 

372 

ErgoTech
Resaltado



 

 

Ergonomía Ocupacional, investigaciones y aplicaciones, vol. 1 5 

APPLICATION OF NOM-035-STPS-2018 IN A CALL CENTER 

IN TIJUANA, MEXICO 

Arturo Realyvásquez-Vargas, Mary José Gutiérrez Kinto, 

Luis Ángel Tello Valdez, Karina Cecilia Arredondo-Soto, 

Amalia Carmina Salinas-Hernández 

 

393 

PSYCHOSOCIAL RISKS IDENTIFICATION AND ANALYSIS OF 

LEVELS IN WORKERS OF INSTITUTO TECNOLÓGICO 

SUPERIOR DE CIUDAD CONSTITUCIÓN CONSIDERING 

GENDER PERSPECTIVE AS AN IDENTIFICATION FACTOR 
Luis Manuel Hilarios Arroyo, José Ignacio Aguilar Carrasco, Ángel 
Evaristo Flores Ramírez, Jesús Adriana Marrufo Calderón 
 

402 

ANALYSIS OF THE PREVALENCE OF PSYCHOSOCIAL RISK 

FACTORS IN THREE ECONOMIC SECTORS  

Martha Estela Díaz Muro, Martha Cecilia Terán, 

Carmen Adolfo Rivera Castillo, Ana Silvia López Millán, 

Ivonne Esmeralda Lizárraga Coronado  
 

411 

FACTORES DISERGONÓMICOS Y PSICOSOCIALES POR 

TELETRABAJO EN ÉPOCA DE COVID 19: CASO PRÁCTICO 

Edmundo Cabezas Heredia, Carlos Bejarano Naula, Luis 

Cabezas Chávez 

423 

 

WORK DESIGN AND ANALYSIS 
 
CONTRIBUTIONS IN ERGONOMICS OF THE STUDY ON RISK 

FACTORS IN DENTISTS: LITERATURE REVIEW. 

José Gerardo Rodríguez Franco, Rosa Amelia Rosales Cinco, 

John Alexander Rey Galindo, Carlos Aceves Gonzalez 

 

437 

ERGONOMICS APPLIED TO WORK WITHIN AN OFFICE 

Nancy Ivette Arana De las Casas, Ximena Fernández 

Salazar, Marisol Terrazas Ruiz, Daira Itzel Solís Rodríguez, 

Adrián Castillo Aguilar 

 

451 

DESIGN OF THE ERGONOMIC CONDITIONS OF THE 

OPERATIONS IN MECHANIC SERVICES SANTAOLAYA, 

LOCATED IN SINALOA, SALVADOR ALVARADO 

Grace Erandy Báez Hernández, Luis Enrique Alvarado Pérez, 

Alejandra Gutiérrez Flores, Ana Sherlin, Morales Gálvez and 

Jenniffer Ailyn, Vega Iribe 

 

461 

EVALUATION OF ERGONOMIC RISK FACTORS IN WORKERS 

OF A TORTILLERIA 

Sergio Eduardo Cornelio Molinar, Ángel Alexis Solano Parra, 

David Sáenz Zamarrón, Alonso Enríquez Martínez and 

Emanuel Bustillos Chaparro 

 

470 

FOOD WORKSHOP TASKS IMPROVEMENT THROUGH 

ERGONOMIC EVALUATION AND PROTOTYPE DESIGN 

Verónica Graciela García Cano, Juan Carlos Bustillos 

Rodríguez, Laura Gabriela Villanueva Romero, Magali 

Ordoñez García, Julio Cesar Estrada Soto 

479 



 

 

Ergonomía Ocupacional, investigaciones y aplicaciones, vol. 1 5 

WORKSTATION EVALUATION FOR THE REDESIGN OF THE 

SHRIMP DEVEINING AREA IN AN AQUACULTURE COMPANY. 

Brenda Guadalupe Delgado Jiménez, Ylenia Alejandra 

Gaxiola Valdez, Brayam Alexis Villa Galvez,  Diana Alejandra 

Angulo Camacho 

 

488 

ERGONOMIC ANALYSIS IN PROPLASA USING THE LCE, 

REBA, LEST, OWAS, AND BRIEF METHODS 

Jesús Alejandro Corral Arias, Aylin Lugo Soto, Carlo Virgilio 

Floriano Gavaldón, José Luis Martínez Torres, Brenda Rivera 

Avitia 

 

503 

ERGONOMICS APPLIED INSIDE AN ICE CREAM SHOP 

Perla Gexemani Bacasehua Cruz, Yamil Odalise González 

Herrera, Alejandro Maldonado Ríos, Nancy Ivette Arana De 

las Casas, Armando Sáenz Abascal 

 

513 

COFFEE SHOP ERGONOMIC EVALUATION: RULA, ERP, AND 

ENVIRONMENTAL CONDITIONS 

Nancy Ivette Arana De las Casas, Yohualy Rafael Arriaga 

Zamarripa, Fabiola González Anaya, María Fernanda Montes 

Macías, Jaime Eduardo Solano Morales 

 

523 

NECK DISCOMFORT ASSOCIATION WITH TEXTING TIME, 

HEAD TILT ANGLE, AND VIEWING ANGLE IN THE USE OF 

SMARTPHOES BY WOMEN  

Patricia Eugenia Sortillón González, Enrique Javier de 

la Vega Bustillos, Leonel Ulises Ortega Encinas, José 

Sergio López Bojórquez 

 

531 

CONTRIBUTIONS IN ERGONOMICS OF THE STUDY ON RISK 

FACTORS IN DENTISTS: LITERATURE REVIEW. 

José Gerardo Rodríguez Franco, Rosa Amelia Rosales Cinco, 

John Alexander Rey Galindo, Carlos Aceves Gonzalez. 

 

541 

ERGONOMIC DESIGN OF THE PRODUCTION AREA OF A 

BIOINSECTICIDE BASED ON ENTOMOPATHOGENIC FUNGI 

AND PLANT EXTRACTS AT THE TECNOLOGICO NACIONAL DE 

MEXICO CAMPUS GUASAVE 

Grace Erandy, Báez Hernández, Adalid, Graciano Obeso, 

Gregorio Pollorena López, Mauricio, López Acosta 

555 

 

WORK EVALUATION 
 

COMPARATIVE STUDY OF ERGONOMIC POSTURAL 

ASSSSMENT TOOLS FOR SCULPTORS  

Patricia Eugenia Sortillón González, Aidé Aracely Maldonado 

Macías, Juan Luis Hernández Arellano, David Saénz 

Zamarrón, Enrique Javier de la Vega Bustillos 

 

 

 

 

566 



 

 

Ergonomía Ocupacional, investigaciones y aplicaciones, vol. 1 5 

EVALUATION OF BACK POSTURE AT A WORKSTATION IN 

THE HOME OFFICE MODALITY 

Arturo Realyvásquez-Vargas, José Ávila, Alejandro García, 

Guadalupe Hernández-Escobedo, Karina Cecilia Arredondo-

Soto 

 

576 

ERGONOMIC EVALUATION IN A GLASS INDUSTRY IN SAN 

LUIS POTOSÍ 

Brenda Ivonn Rodriguez Romero, Jazmani Arturo Ramirez 

Diaz, Ayotzin Tamara García Molina, Alejandra Elizabeth 

Martínez Camarillo, Beatriz Sibaja Terán 
 

584 

ERGONOMIC EVALUATION AND ANALYSIS OF THE ACTIVITY 

OF CUTTING TORTILLA CHIPS IN A CORN PRODUCTS 

FACTORY 

Arturo Realyvásquez-Vargas, Oscar Banda-Valencia, Héctor 

Lorenzo Sánchez-Calderón, Guadalupe Hernández-

Escobedo, Karina Cecilia Arredondo-Soto 

 

600 

ERGONOMIC ANALYSIS OF A RESTAURANT EMPLOYEE 

USING 3D SSPP 

Scarleth Julissa Peña Serrano, Carlos Raúl Navarro 

González, Gabriela Jacobo Galicia1, Ismael Mendoza Muñoz, 

Mildrend Ivett Montoya Reyes 

 

609 

ERGONOMICS IN E-SPORTS. A RISK FACTOR ANALYSIS 

Alvaro Leopoldo Bernal Limón, John Alexander Rey Galindo 

 

620 

ERGONOMIC ANALYSIS OF THE MATERIALS PRODUCTION 

PROCESS IN A CONSTRUCTION COMPANY IN GUASAVE, 

SINALOA. 

Magdita Abigail Acosta Gutiérrez, Rosarely Anahí Beltrán 

Tarín, Britanny Espinoza Perea, Adán Pimienta Serrano and 

Juan Carlos Figueroa Castro 

 

631 

EVALUATION OF THE DAILY ACTIVITIES OF PEOPLE WITH 

LIMB ABSENCE  

Ezrel Zarate Buenrostro, John Alexander Rey Galindo 

 

640 

PROPOSAL FOR REDESIGNING THE WORK AREA IN A 

SEAFOOD RESTAURANT TO IMPROVE CONDITIONS IN THE 

WORK AREA 

García Miranda Heriberto Fidel, Armenta Avalos José 

Ángel, Lugo Armenta Sergio Uribel, Moroyoqui Félix 

Alejandro and Sauceda López Emilia Estéfana 

 

652 

MOMAS CAFÉ ERGONOMIC ANALYSIS 

Daniela Macias Cordova, Sofia Fernanda Ortega Quintana, 

Olalla Sánchez Ortiz, José Francisco Alatorre Ávila, Noemi 

Mendoza Villalobos 

 

 

 

 

665 



 

 

Ergonomía Ocupacional, investigaciones y aplicaciones, vol. 1 5 

POSTURE EVALUATION WITH RULA AND OWAS IN A FRUIT 

STAND 

Karina Luna Soto, Alberto Ramírez Leyva, Estefany Valdez 

Lopez, Laura Yamileth Aguilar Zamora, Josue Misael 

Rodriguez Correa 

 

674 

ERGONOMICS DESIGN FOR PEOPLE WITH MOTOR 

DISABILITIES. CONSTRUCTION OF A DEVICE FOR WORK 

POSTURAL CONTROL. 

Adolfo Velázquez-Macías, Luis Fernando Maldonado-

Azpeitia, Jorge Arturo García-Pitol Juvenal Rodríguez-

Reséndiz, Magdalena Mendoza-Sánchez 

 

686 

TASKS ANALYSIS IN SPECIALIZED CONSTRUCTION WORK 

IN THE ALTOS NORTE REGION OF JALISCO  

Mario Alberto Villegas-Romero, Juan Luis Hernández-

Arellano 

 

696 

ERGONOMIC ANALYSIS OF THE WORK STATIONS IN THE 

COMPANY COMERCIALIZADORA SUPER FLOR S.A. DE C.V. 

Grace Erandy Báez Hernández, Eymi Yamileth Zavala 

Gerardo, Martín Ulises Bojórquez Gutiérrez, José Adrián 

Figueroa Castro, Omar Felipe, Aguilar Moreno 

 

705 

EVALUATION OF ERGONOMIC RISK FACTORS IN THE 

WORKSTATION OF HANDLOOM WEAVERS CONSIDERING 

THE CHARACTERISTICS OF THE SOCIOCULTURAL CONTEXT 

Mariela Sánchez Verano, Elvia Luz González Muñoz 

 

716 

TELEWORK AND ERGONOMICS DURING THE PANDEMIC AND 

ITS EFFECT ON HEALTH 

Francisco Martínez Villa, Enrique de la Vega Bustillos, Karla 

Patricia Lucero Duarte, Rafael García Martínez 

 

729 

EVALUACIÓN DE TRABAJO UTILIZANDO LA HERRAMIENTA 

QEC EN LA INDUSTRIA DE ENSAMBLE DE PARTES.  

Jhonathan Cuellar, Carolina Solís, Valentín Lara,  

Juan Manuel Hernández   

 

740 

 
  

 

  



Ergonomía Ocupacional.  Investigaciones y Aplicaciones. Vol 15 2022 

 

SOCIEDAD DE ERGONOMISTAS DE MEXICO, A.C.                                                                        PÁGINA 356                                               

 

PILOT TEST OF AN INSTRUMENT FOR THE ASSESSMENT OF 
MOBBING, BURNOUT, JOB PERFORMANCE AND 

OCCUPATIONAL PERFORMANCE IN ADMINISTRATIVE 
PERSONNEL OF THE MAQUILADORA INDUSTRY 

 
Saby Irasema, Silva Pérez1, Juan Luis, Hernández Arellano1, Juan Alberto 

Castillo Martínez2 

 

1Departamento de Ingeniería Eléctrica y Computación  
Doctorado en Ciencias de la Ingeniería Avanzada 

Universidad Autónoma de Ciudad Juárez  
Av. del Charro, 450 norte. 

Ciudad Juárez, Chihuahua, 32360 
 

2Escuela de Medicina y Ciencias de la Salud  
Universidad del Rosario 

Calle 12C Nº 6-25Bogotá, Colombia  
 

Corresponding author’s e-mail: al216696@alumnos.uacj.mx 
 
Resumen: Los cambios globales económicos y competitividad en México han 

modificado el modelo organizacional de las empresas incrementando el nivel de 

estrés y fatiga debido a la alta carga mental de trabajo, teniendo efectos importantes 

en el desempeño de los trabajadores. Adicionalmente, los factores estrés y mobing 

han sido relevantes en investigaciones recientes donde se ha reportado su 

influencia en la carga mental y de igual manera en el desempeño. Los objetivos de 

este estudio son integrar una encuesta para valorar los factores mobbing, estrés y 

desempeño en trabajadores administrativos de la industria maquiladora, así como 

realizar una prueba piloto para conocer la consistencia interna de los instrumentos 

seleccionados en la encuesta. Se integraron los instrumentos Maslach burnout 

inventory, El IVAPT-PANDO (Inventario de Violencia y Acoso Psicológico en el 

Trabajo), Para la valoración del desempeño laboral y ocupacional se diseñó un 

constructo. La aplicación de la prueba piloto del instrumento se llevó a cabo en una 

empresa maquiladora de Ciudad Juárez encuestando se encuestaron cuarenta y 

cuatro empleados administrativos de la empresa. El valor del Alfa de Cronbach para 

todos los datos fue de 0.7671. Para el mobbing y el burnout el Alfa de Cronbach fue 

de 0.922 y 0.818, respectivamente. Mientras que para los dos instrumentos de 

desempeño ocupacional el Alpha de Cronbach fue de 0.844 y 0.946, 

respectivamente. Los valores obtenidos de Alfa de Cronbach se consideran buenos, 

por lo tanto, el instrumento cuenta con consistencia interna. 

 
Palabras clave: Mobbing, burnout, estrés, 
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Relevancia para la ergonomía: La aplicación del instrumento nos permite, en esta 
fase de la investigación, determinar la confiabilidad del mismo antes de ser aplicado 
a un tamaño de muestra más amplia. 
 
Abstract: Global economic changes and competitiveness in Mexico have modified 
the organizational model of companies, increasing the level of stress and fatigue due 
to the high mental workload, having important effects on the performance of workers. 
Additionally, stress and mobbing factors have been relevant in recent research 
where their influence on mental workload and performance has been reported. The 
objectives of this study are to integrate a survey to assess the factors mobbing, 
stress and performance in administrative workers of the maquiladora industry, as 
well as to perform a pilot test to know the internal consistency of the instruments 
selected in the survey. The Maslach burnout inventory, the IVAPT-PANDO 
(Inventory of Violence and Psychological Harassment at Work), and a construct was 
designed for the assessment of work and occupational performance. The application 
of the pilot test of the instrument was carried out in a maquiladora company in Ciudad 
Juarez and forty-four administrative employees of the company were surveyed. The 
Cronbach's alpha value for all data was 0.7671. For mobbing and burnout 
Cronbach's Alpha was 0.922 and 0.818, respectively. While for the two occupational 
performance instruments Cronbach's Alpha was 0.844 and 0.946. 
respectively. The values obtained for Cronbach's Alpha are considered good, 
therefore, the instrument has internal consistency. 
 
Keywords: Mobbing, burnout, stress, 
 
Relevance to Ergonomics: The application of the instrument allows us, at this stage 
of the research, to determine the reliability of the instrument before it is applied to a 
larger sample. 

  
1. INTRODUCTION 

 

In Mexico, NOM-035-STPS-2018 was implemented which seeks to identify and 
prevent psychosocial risk factors in work spaces. This standard proposes 
responsibilities and challenges for the social security system (Pérez, 2020). 
Information and communication technologies may impose greater demands for 
information processing in administrative work tasks. The working conditions of 
millions of people in Mexico were modified due to the pandemic caused by COVID 
19 (declared by the World Health Organization (WHO) on March 11, 2020 (Cucinotta 
and Vanelli, 2020), performing their work activities from their homes when 
teleworking was implemented. This new normal increased the use of information and 
communication technologies, increasing the mental workload of the worker (Pinto 
and Muñoz, 2020).  
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1.1 Background 

 

Nowadays, the relevance of information in production and administrative 
processes requires a mental effort. Because the pace of work has been 
increasing, better results must be achieved with a smaller number of workers, and 
technological innovation is a determining factor in the socioeconomic evolution of 
our society and business competitiveness. The International Labor Organization 
(ILO) reported that psychological problems caused by work have increased, due 
to the growing technological development and skills (Capmany, 2016). Working 
conditions demand high levels of attention, high responsibility, mental workload, 
work overload and long working hours. All these working conditions can 
deteriorate the work climate affect the physical and psychological well-being of 
the worker. 

The work environment, work organization and work management are factors 
that, if deficient, will have negative consequences for workers' health in the form 
of work stress, burnout and mobbing. European data indicate that 9% of workers 
have reported feeling affected by mobbing, 20% of Europeans suffer from burnout 
and 22% suffer from some type of work-related stress (Uribe, 2020). According 
to the ILO, one in ten workers suffers from depression, anxiety, stress or fatigue, 
which in some cases lead to unemployment or hospitalization. Work-related 
stress is the second most frequent work-related health problem in Europe, after 
musculoskeletal disorders (León, Topa, & García, 2019). 

In the Report on Mexico's Mental Health System (IESM) "public spending on 
health is equivalent to approximately 6.5% of GDP. Per capita social security 
spending varies in the states of the republic: the highest is $3,816 pesos and the 
lowest is $1,409. The budget allocated to mental health corresponds to 2% of 
total health spending (Villagómez, Salazar, & Franco, 2018). Mexico is 
experiencing an epidemiological transition, whose most notorious features are the 
decrease in infectious and contagious diseases and the increase in chronic 
degenerative conditions, a category that includes accidents, injuries, and mental 
disorders. Mental disorders are a major public health problem; depressive 
disorder ranks first in women and fifth in men. The Ministry of Health allocates 2% 
of its total allocated budget for mental health and of this percentage 80% is used 
for psychiatric hospital expenses (Villagómez, Salazar, & Franco, 2018). Recent 
estimates by WHO (2018) warn that in the world there are 264 million people 
suffering from depression, which is one of the leading causes of disability. The 
study entitled "Mental health in the workplace", points out that people present 
symptoms of anxiety (Perez, 2020). 

The importance of this research work is to make known the Burnout syndrome, 
mobbing, occupational performance, work performance and how it is related to the 
work environment, these variables significantly affect the worker's performance and 
quality of life. They produce prolonged stressful situations, physical, emotional, and 
psychological damage. The reason for this study is that in our country there is little 
research on this line of ergonomics in business activities. The study offers a 
contribution to scientific research on how the variables of burnout syndrome, 
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mobbing, occupational performance, and work performance affect work 
performance. 

 
1.2 Main concepts of this research and instrument integration 
 
Burnout syndrome: inadequate response to chronic work stress characterized by 
emotional exhaustion, depersonalization, and low personal fulfillment, which 
manifests itself in service professions involving intense and prolonged attention 
(Maslach & Jackson, 1981). There is a recognized instrument designed by Maslach 
called Maslach burnout inventory, which helps us to measure three aspects of 
burnout syndrome: emotional exhaustion, depersonalization, and personal 
fulfillment. The scale of the questionnaire indicates that a number from 0 to 6 must 
be placed as answers in each of the 22 items. It is necessary to meet the criteria in 
the three items so that, according to Maslach, it can be recognized that a burnout 
situation exists in the organization. The Maslach burnout inventory has a reliability 
close to 90% (INSP, 2017). 

Mobbing: a phenomenon that occurs in the workplace, and in which an 
individual or several individuals exert psychological violence systematically and 
repeatedly on another individual or individuals, over a prolonged period (Nava, 
Reyes, Nava, & Cobos, 2020). The IVAPT-PANDO (Inventory of Violence and 
Psychological Harassment at Work), created by Manuel Pando Moreno, which 
measures the frequency and intensity of psychological violence and the presence of 
psychological harassment-mobbing, was used to measure mobbing. This instrument 
consists of 22 items, double likert scale response (Sotomayor and Pando, 2014). 

Laboral performance. This is conceptually described as those actions and 
behaviors executed by workers that help to achieve the objectives proposed for the 
success of companies (Bautista, Cienfuegos, & Aquilar, Panduro, 2020).  

Occupational performance: a process during which people are motivated and 
perform occupations, according to their trajectory in which their capabilities, 
occupational demands, environmental stimuli, and life meanings are contributed. 
This term refers to the person's ability to choose, organize and develop meaningful 
and culturally adapted occupations in a satisfactory manner (Trujillo, Sanabria, 
Carrizosa and Parra, 2011). For the assessment of work and occupational 
performance, a new construct was designed with the contribution of the Universidad 
del Rosario of Bogota, Colombia. This instrument consists of 54 items using a Likert 
scale response. The constructs and variables that will be analyzed and that make 
up the hypothetical model in this research are shown in Figure 1.1 
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Figure 1.1 Hypothetical model 
 
 

1.3 Objectives 
 

 To design an instrument for the assessment of mobbing, burnout, and 
laboral and occupational performance in the administrative personnel of 
the maquiladora industry in Ciudad Juarez. 

 To conduct a pilot test of the instrument.  

 To validate the instrument through a pilot test. 
 
1.4 Limitations 
a) Space: exclusively in the maquiladora industry of Cd. Juarez. 
b) Resources: this research will be carried out with the support of the 
administrative personnel of these companies. 
 
 

2. METHODOLOGY 

 
In the first instance, it was necessary to contact the human resources manager by 
sending a letter of presentation of the research project and the request for 
participation, in addition to some meetings were scheduled in which the acceptance 
and planning of the project were reviewed. Once permission was obtained, a date 
was set for the survey to be carried out in two plants. 

This research is divided into two stages: the first stage explains the integration of 
the instruments and in the second stage the analysis of the results, as well as their 
validation. 
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2.1 Stages of the investigation and its elements 
 
2.1.1 Phase 1. Survey design and validation 
 
  2.1.1.1 Design of the performance evaluation instrument 
The performance evaluation instrument was designed in collaboration with students 
who stayed at the UACJ and their advisor from the Universidad Del Rosario in 
Bogotá, Colombia. 
 

2.1.1.2 Integration of the burnout and mobing instruments to the performance 
questionnaire 

 
The following instruments were integrated to the performance evaluation 

questionnaire: 

 Questionnaire to assess burnout is the Maslach Burnout Inventory (Maslach   
& Jackson, 1981).  

 Questionnaire to assess mobing IVAPT Pando Inventory of Violence and 
Psychological Harassment at Work (Franco et al, 2006). 
 
2.1.1.3 Annex to general information and consent section   
 
Information sheet to collect general information with demographic data, 
information such as: age, gender, schooling, department where they work and 
seniority in the company, in this part the consent of the employees to 
participate in the research is requested and the privacy notice is mentioned. 

 
2.1.2 Phase 2. Survey application and analysis 
 

2.1.2.1 Study Design 
In this research a relational, prospective, and explanatory cross-sectional. 
 

 2.1.2.3 Sample 
The sample of this study is composed of administrative personnel of the 
maquiladora industry of Cd. Juarez, the total number of administrative 
personnel working in the company was considered. The total for this phase 
of the project is forty-four people. By means of non-probabilistic sampling, 
the inclusion criterion is the administrative personnel of the company, and 
the exclusion criterion is the operative personnel and administrative 
personnel who do not want to participate in this research.  
 
2.1.2.4 Field work 
The questionnaires were applied in the maquiladora industry in Ciudad 

Juarez, duly reviewed in due time and form with the company's human resources.  
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2.1.2.5 Data analysis 
A) Statistical validation of the information 
A database was created in Microsoft Excel with the results of the forty-four 

surveys applied. The descriptive analysis of the sample of maquiladora industry 
administrative personnel will be performed using SPPS® v.20. In this phase, the 
percentages of sociodemographic information (sex, schooling, marital status, 
work seniority, current position, and department) of the sample will be described 
using descriptive statistics. 

 
B) Data validation 
For the reliability analysis and data validation, the Cronbach Alpha index 

was used, and all the information obtained was captured in the SPSS® v20 
program, the results of the 44 surveys to each administrative employee of the 
company. 
 
 

3. RESULTS 
 
The most relevant characteristics of the sample are as follows: 
a) Gender: 81.81% are men and 18.19% are women. 
b) Marital status: 50% are married, 36.36% are single, 2.27% are divorced and 
9.09% are in a consensual union. 
c) Education: 70.45% with undergraduate studies, 2.27% high school, 11.36% with 
technical level and 13.63% with graduate studies. 
d) Position held: 18.18% are managers, 34.09% are supervisors, 29.54% are 
engineers, 2.27% are buyers, 6.81% are technicians, 4.54% are assistants and 
2.77% are nurses. 
e) Age: 25% are between 21-30 years old, 27.27% are between 31-40 years old, 
27.27% are between 41-50 years old and 18.18% are between 51-60 years old. 
f) Children: 65.09% have children and 34.04% do not have children. 
 The results of the analysis of internal consistency were favorable, obtaining a 
general value for the whole instrument of 0.7871. For the five constructs used, values 
ranging from 0.844 to 0.946 were obtained, which are considered very good. The 
complete results are show in Table 1. 
 

Table 1. Cronbach's alpha values obtained in the pilot test. 
 

Instrument                         Dimension α  
 
 
 
 
 
 
 

Mobbing 
α:0.922 

Manipulation to 
induce 
punishment 

0.821 

Damage to public 
image 

0.758 

Obstacles to job 
performance 

0.578 
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Burnout  
α:0.818 

Emotional 
exhaustion 

 
0.876 

Global values                          
0.7871 

Cynicism  
0.344 

Occupational performance 0.844 

Laboral performance 0.914 

Laboral performance (2) 
 

0.946 

 
 

 
4. CONCLUSIONS 

 
The first group of instruments considering mobbing and burnout presents 
internal consistency values of 0.922 and 0.818 which are considered as good. 
The second group of instruments in which occupational performance, 
occupational performance (2) and job performance are considered shows a 
good reliability index with a Cronbach's alpha of .844, .914 and .946. The total 
scale presents an acceptable reliability index with a Cronbach's alpha of .7671 
with values ranging from .818 to .946. The results of the internal consistency 
analysis for each subconstruct were favorable, obtaining a value for 
manipulation to induce punishment of 0.821, damage to public image of 0.758 
and for obstacles to work performance of 0.578, emotional exhaustion of 0.876 
and cynicism of 0.344. The subconstructs have an acceptable reliability index. 
In conclusion, the scale presents an acceptable reliability index. 
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