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Section 1 
Ergonomie Analysis 

Chapter 1 
Individual Risk Assessment (ERIN): Method for the Assessment of Workplace Risks for Work-
Related Musculoskeletal Disorders 1 

Yordän Rodriguez, University ofAntioquia, Colombia 

Work-related musculoskeletal disorders (WMSDs) prevention has become a global phenomenon and 
nowadays is one of the main challenges that ergonomics and work safety Professionals face. The evaluation 
of risk factors exposition related to the WMSDs is one of the main activities that are performed for 
prevention. In order to accomplish it, many ergonomic assessment methods have been developed. In this 
chapter, an ergonomic observational individual risk assessment (ERIN) method is presented, which is 
distinguished for being easy to learn, apply, and it needs short training time. Results on the reliability, 
validity, and usability studies of ERIN are included too, as well as an example of how it can be used in 
the workplace Intervention process. 

Chapter 2 
Ergonomic Bench to Decrease Postural Risk Level on the Task of Changing Forklift's Brake 
Pads: A Design Approach 28 

Arturo Realyväsquez, Instituto Tecnolögico de Tijuana, Mexico 
Guadalupe Hernändez-Escobedo, Instituto Tecnolögico de Tijuana, Mexico 
Aide Aracely Maldonado Macias, Autonomous University ofCiudad Juärez, Mexico 

Development of musculoskeletal disorders caused by awkward postures are present in tasks performed 
in small companies. Consequently, this chapter evaluates the postural risk level associated to the task 
of changing brake pads of a forklift, and proposes the design and the implementation of an ergonomic 
bench that helps to reduce this level of postural risk. As methods, postural risk level corresponding to 
the task was determined using REBA, whereas anthropometric analysis was developed, and axiomatic 
design and TRIZ methodologies were used to develop the proposed design. Results showed a REBA 



score of 8 (high-risk level). The final design is done of nylamid, and it contains some TRIZ principle, 
such as copying, extraction, and dynanficity. Respect axiomatic design, the bench meets some functional 
requirements, such as support the user's weight, avoid unsafety conditions, and be adjustable. With the 
TRIZ principles and functional requirements, this bench will help diminish postural risk level. 

Chapter 3 
Modeling Simulation-Based Agents for Reducing Operative Deferral in Oncology in a Virtual 
Scenario using Ergonomics 48 

Adriana Garcia, Universidad Politecnica de Aguascalientes, Mexico 
Alberto Ochoa-Zezzatti, Autonomous University of Ciudad Juärez, Mexico 
Juan Luis Hernändez Arellano, Autonomous University of Ciudad Juärez, Mexico 
Aide Aracely Maldonado Maclas, Autonomous University of Ciudad Juärez, Mexico 

For public hospitals, the patients are generally placed on a waiting list prior to having their surgery; it 
means that they have an elective surgery. The elective surgery is what can safely be delayed for more than 
24 hours, but this usually is moved when some external factors are present, one of these is attributable 
to medical skills. For this reason, it is necessary to analyze the behavior of the last one to determine 
its relationship with the elective surgery Performance and how it increases the surgical deferral. For 
purposes of the desired analysis, it is necessary to use one of the analysis complex system techniques, 
in this case the modeling and Simulation agent-based. 

Section 2 
Ergonomie Product Design 

Chapter 4 
Aging Suit: An Accessible and Low-Cost Design Tool for the Gerontodesign 56 

Annika Maya Rivero, Universidad Autönoma del Estado de Mexico, Mexico 

The population pyramid is being inverted and the designers are facing challenges in the way they design 
produets, spaces, and Services for eider people. Although the design is composed of both cultural and 
social aspects, the functional aspect takes relevance for autonomy and empowerment of the person that 
gets older. To design produets centered on the physical capacities of the eider population, the aging suit 
has being used as a tool for the gerontodesign. In countries like Mexico, its application is limited by the 
manufacturing cost. For this reason, as part of a design methodology for eider people, a low-cost suit 
was developed focus on the design students and professional located in Latin America. 

Chapter 5 
Product and Space Analysis Using the Product Perception Method 70 

Mario Osmar Moreno, Autonomous University of Ciudad Juärez, Mexico 
Juan Luis Hernändez Arellano, Autonomous University of Ciudad Juärez, Mexico 

In this chapter, the data collection is presented, where the base is the study of a group of elderly people 
in eight nursery houses and two hospitals in Bogota, Colombia. The objective of this research is to look 
through industrial design and the analysis of existing produets, in which way the designer could offer 
an improvement to the produets and with that how to increase the life expectancy. The user perception 
method is applied, therefore, and the interview was performed as a sequence of questions, where the 



perception of an eider of existing personal hygiene products is analyzed through a collection of data. 
The necessity of designing an ergonomic chair that allows performing activities of personal hygiene in 
the shower was identified, and the requirements for the designing of the product were identified. Finally, 
the designer will dedicate to find products that best fit their daily needs. 

Chapter 6 
Pedagogy as a Fundamental Part of School Fumiture Design 79 

Natalia Anaya Echeverria, Universidad de Guadalajara, Mexico 

The teaching-learning processes are carried out through established objectives for each grade level and 
these are achieved with didactic activities based on principles, educational concepts, and pedagogical 
contents. Activities that are divided into specific tasks that are performed with physical aids such as 
furniture and classroom generale diverse forms of work. Through observations it was detected that the 
current furniture did not respond to the pedagogical and didactic practices and there is no data indicating 
that it is designed according to the anthropometric variability of the students of the metropolitan area of 
Guadalajara according to the school grade taken by the Student. Therefore, the authors sought to know 
the physical and functional characteristics required by school furniture to be a facilitator of pedagogical 
and didactic practices to make a proposal of a furniture design that meets both the pedagogical demands 
and the anthropometric variability of schoolchildren. 

Chapter 7 
Experimental Design to Analyze a Novel Stabilization Design of a Three-Wheel Vehicle 102 

Luis Elias Ddvila-Leyva, Autonomous University ofCiudad Juärez, Mexico 
Ludovico Soto Nogueira, Autonomous University ofCiudad Juärez, Mexico 

Given current trends in pedal vehicles, this chapter is intended to develop a product that is capable of 
driving without the use of hands, for people with disabilities or for simple recreation. An apparatus was 
developed to measure and record the necessary parameters to design the most adequate mechanism to 
achieve this objective. Twelve different positions were analyzed for the user, two vertical seat positions, 
two inverted angle configurations of the inverted pendulum, two free degree limits of the pendulum, two 
wheel rotation degrees regarding the body of the mechanism, and regarding the axis motion, two axial 
configurations. The conclusion resulted that the function of the mechanisms was optimal. 

Chapter 8 
Design of Recreational Vehicles for Young and Adult People as an Alternative to Physical 
Activation in Open Spaces 113 

Mayra Ivette Pena Ontiveros, Autonomous University ofCiudad Juärez, Mexico 
Cesar Omar Balderrama Armendäriz, Autonomous University of Ciudad Juärez, Mexico 
David Cortes Säenz, Autonomous University ofCiudad Juärez, Mexico 

Physical activity is an outstanding factor for daily life since it helps to maintain the physiological functions 
of the body, granting the possibility of increasing physical and mental health. Recreational vehicles 
of human propulsion are an alternative for skeletal muscle and cardiovascular system activation with 
the particularity of improving the system while enjoying the activity. This chapter presents an analysis 
of the problems of sedentary lifestyle to propose a user-focused alternative that meets the necessary 
requirements for healthy energy consumption. A prototype was designed and built to verify the metabolic 



expenditure through a telemetry equipment and another survey was applied to validate functional and 
user acceptance aspects. The results of the tests showed an average energy consumption of 50.2 kcal/ 
min (Almost 6 METS) placing the prototype in a suitable ränge to perform physical activation. Finally, 
the resulting vehicle was cataloged by users as creative and attractive to be used in the future. 

Chapter 9 
Trials and Simulators Research in User Analysis and Sustainable Packaging Development 132 

Berthana Ma Salas Dominguez, Universidad Autönoma Metropolitana - Xochimilco, 
Mexico 

Silvia Ana Maria Oropeza Herrera, Universidad Autönoma Metropolitana - Xochimilco, 
Mexico 

The packing sector is an area with a high consuming problem. The actual consequence is the elevated 
environmental impact that is developing a real problem. Everyday each home consumes a big variety of 
products and most of them come in a package that will be disposed of in a matter of minutes, hours, or 
days. They also require a massive set of structures, barriers, seals, and shock absorbers that assure the 
final product will be delivered in good condition to the user. Packaging esthetical design is remarkable 
and catch the attention of the buyer but if there is a design error the user will feel frustrated and the final 
purpose of a comfortable use will be lost. Incorporating ergonomics, user habits analysis, trials, and 
Simulators in the design process and making users aware of the need of taking environmental actions 
can lead to a packaging design that promotes actions for a more sustainable world. The development of 
research methods in this area will lead to better design products. 

Section 3 
Anthropometrics 

Chapter 10 
Anthropometry Devices: A Comparative Study 153 

Julian Israel Aguilar-Duque, Universidad Autönoma de Baja California, Mexico 
Guillermo Amaya, Universidad Autönoma de Baja California, Mexico 
Victor M. Juarez, Universidad Autönoma de Baja California, Mexico 
Diego Tlapa, Universidad Autönoma de Baja California, Mexico 
Ulises J. Tamayo, Universidad Autönoma de Baja California, Mexico 
Ana Y. Tovar-Herndndez, Autonomous University of Ciudad Juärez, Mexico 

This chapter exposes a comparative research of different anthropometric equipment that has a patent 
register, comparing analogic devices versus digital devices, with the aim to define the relevance and Status 
of the anthropometric devices. The methodology used in this project is integrated in three stages. The first 
stage is a documental analysis research of the anthropometric patents devices registered in international 
Offices with the aim to identify the anthropometric devices patented. The second stage is the description 
of the characteristics, features, and functionality for every anthropometric device founded during the first 
stage. Finally, the third stage is the generation of a matrix with similarities of the devices with the aim 
to have a comparison between the devices. As a result of this research, it was possible to describe the 
characteristics of 14 devices used to define anthropometric devices as well as their futures and Utilities. 



Chapter 11 
An Ergonomie Analysis on Working Postures of Construction Site Workers: A Framework for 
Construction Site Workers 172 

Suchismita Satapathy, KIIT University, India 

Risk factors related to work activity and ergonomics can enhance the probability that some persons 
may develop a MSD (musculoskeletal disorder). Usually the MSD develops due to high task repetition, 
forceful exertion, and repetitive/sustained awkward postures. MSD is also found in some cases where 
workers are engaged with working in awkward postures, cold temperatures, contact stress, heavy load, 
static postures, and Vibration, etc. Many studies explain the problems for MSD, but in (bis chapter an 
effort is taken to rank the maximum body movement and body parts as per the different types of work 
flow System such that ergonomics design can be planned. Physical disorders can be avoided by finding 
and ranking the difificult task and the affected body part due to that kind of work. The prioritization of 
task will help the Organization to think of sustainable designs of working procedure or Instruments or 
machines to provide maximum comfort to humankind. It may also help to frame policies for occupational 
safety and hazards in workplace. 

Chapter 12 
Body Scanner Measurements for Apparel Design in Mexican Women 197 

Lilia Roselia Prado-Leön, Universidad de Guadalajara, Mexico 
Carlos Aceves-Gonzälez, Universidad de Guadalajara, Mexico 

This chapter aims to report data on body dimensions and proportions for apparel design in Mexican women 
and to analyze changes in dimensions and proportions among groups according to the age. Measurements 
of 1131 female subjects aged from 15 to 65 years from the metropolitan zone of Guadalajara, Mexico 
were obtained using the TC2 3D body scanning system. Mean, Standard deviation, and percentiles 5, 
50, and 95 were calculated for 28 dimensions of six age groups. Body proportion was calculated for 
26 dimensions with respect to stature, using mean data of those groups. Results show changes in body 
dimensions and proportions with age. Weight increases gradually from 15 to 65 years of age, with 
gains in all groups as age advances. Stature was very similar between the younger groups, but it began 
to decrease the ages of 35-44. The authors emphasize the relevance of addressing such differences for 
optimal anthropometric garment Atting. 

Section 4 
Usability and User Experience 

Chapter 13 
Usability on Standard Work Visuals in Manufacturing 217 

Guadalupe Hernändez-Escobedo, Instituto Tecnolögico de Tijuana, Mexico 
Karina Cecilia Arredondo-Soto, Universidad Autonoma de Baja California, Mexico 
Carlos Aceves-Gonzälez, Universidad de Guadalajara, Mexico 
Arturo Realyväsquez, Institituto Tecnolögico de Tijuana, Mexico 

This chapter presents a proposed checklist to determine the usability levels of Standard work visuals 
(SWYs) used in manufacturing processes. The checklist considers attributes in terms of easy to use 
and methods facilitating their design. It is because there were not enough studies that address both 



attributes of use and methods to design visuals. Specifically, flow diagrams, procedures lesson, and one-
point lessons as visuals are studied in this chapter. The theoretical departure covered diverse areas, and 
activity theory served as conceptual framework. So, the overall purpose of this chapter is to (1) explore 
the defined specifications for design visuals, (2) propose a checklist to determine the levels of usability, 
and (3) evaluate the visuals utilized in two manufacturing companies serving as cases of study. Finally, 
the results have perxnitted the convenience of using the proposed checklist for checking the design and 
utilization of the visuals in manufacturing processes to be proven. 

Chapter 14 
Usability Test and Cognitive Analyses Düring the Task of Using Wireless Earphones 241 

Nora G. Bustamante, Autonomous University ofCiudad Juärez, Mexico 
Aide Aracely Maldonado Macias, Autonomous University of Ciudad Juärez, Mexico 
Adrian A. Durän, Autonomous University of Ciudad Juärez, Mexico 
Juan Carlos Ortiz Nicoläs, Autonomous University of Ciudad Juärez, Mexico 
Andres R. Quinones, University of Texas at El Paso, USA 

The use of novel technologies can be complicated for some people; even products designed for everyday 
use can present problems. If a product is difficult to use, it causes frustration and prevents usage. The 
objectives of this study are to conduct a usability test, assess the mental workload, and identify potential 
human errors during the process of listening to music using wireless earphones from a mobile phone 
device to detect which Operations were the hardest in order to suggest modifications to the design and 
to bring a better experience to the user. During the usability test some difliculties among users were 
detected and a hierarchical task analysis (HTA) was developed. NASA-TLX and SHERFA methods 
were applied. The use of these earphones resulted in an intermediate mental workload, and four types 
of human errors were identified. The methods used in this study helped to detect those difficult tasks 
and subtasks for the users. 

Chapter 15 
User Characteristics and Ergonomie Properties for Daily Objects Design 264 

John A. Rey-Galindo, Universidad de Guadalajara, Mexico 
Elvia Luz Gonzälez-Munoz, Universidad de Guadalajara, Mexico 
Alicia Libertad Rizo-Corona, Universidad de Guadalajara, Mexico 

An analysis of different objects of daily use was made, specifically four models of lemon squeezers, 
three models of can openers, and four models of clothespins. Such analysis is made focusing on the 
strength needed to complete the task and the dimensional relation between the hands and object grips 
that impact both in ease of use and user well-being itself, identifying the gap between young and older 
adults characteristics and capabilities and the features of the object. This comparison was supported 
by a dynamometric study to identify the maximum capabilities of strength application in two different 
grip forces very common in daily life. These two grip forces are the ground of the interaction with the 
analyzed products. In conjunction with the force, the registry made an anthropometric assessment of 
different anatomical points in the hands. 



Chapter 16 
The Comprehension of Figurative Images of Food Items: The Effect of Ergonomie Guidelines in 
Graphic Design 283 

Lilia Roselia Prado-Leön, Universidad de Guadalajara, Mexico 
Carlos Diaz de Leon Zuloaga, Universidad de Guadalajara, Mexico 
Adrian Antonio Cisneros Hernändez, Universidad de Guadalajara, Mexico 

Graphic design is a diseipline responsible for creating clear and concise Visual messages that can enhance 
the understanding of Information, easing the comprehension of the message when using different kind 
of Images. In ergonomics, there have been studies about image comprehension, helping to set up and 
prove guidelines that enhance the efficacy and efficiency of symbols, icons, and pictograms. The goal 
of this research was to assess, within four stages, the comprehension of the figurative food illustrations 
and the effectiveness of ergonomic guidelines when used in the design process of these illustrations. The 
results showed that the familiarity and comprehension of some foods are limited due to the nutritional or 
cultural habits of the users. When comparing the graphic styles that use or lack of ergonomic guidelines, 
it is clear that the use of these guidelines helps the user to comprehend and identify better the graphical 
Information presented. 

Chapter 17 
Understanding the Context of Design for Social Innovations: A Methodological Gase Study 301 

Juan Carlos Ortiz Nicolas, Autonomous University ofCiudad Judrez, Mexico 
Thomas Harrison, Imperial College London, UK 

The chapter describes the applicability of designers to the Space of hnding Solutions to social issues 
through the generation of social innovations. Based on a literature review, it was evident that design 
requires new methods to apply to the resolution of social issues, and as such, this chapter presents a new 
method that supports designers in the development of Solutions within the design for social Innovation 
(DfSI) framework. The proposed method consists of six stages: (1) identifying the challenge, (2) analyzing 
the System in which the challenge co-exists, (3) understanding the system using user-centered design 
techniques, (4) deßning the design brief, (5) generating proposals, and (6) evaluating and concluding. 
The chapter also introduces a design case study that describes in detail the Implementation of the design 
method. The results indicated that the method supports designers to strueture their process when aiming 
to design for social Innovation and in particular to dehne the potential Solution, which is rehected in a 
design brief. 

Chapter 18 
A Creative Teaching Strategy to Generate Concept Designs and Their Possible Application in 
Tourism 325 

Juan Manuel Madrid Solörzano, Autonomous University ofCiudad Judrez, Mexico 
Ercilia Loera Anchondo, Autonomous University ofCiudad Judrez, Mexico 
Porfirio Peinado Coronado, Autonomous University ofCiudad Judrez, Mexico 
Ludovico Soto Nogueira, Autonomous University ofCiudad Judrez, Mexico 

The aim of this chapter is to present the activities and results from a didactic strategy developed to 
generale concept designs that can be pereeived as possible objects to be manufactured. This strategy 
is directed towards university students on an intermediate level with low Performance in the industrial 
design major. Similarly, this chapter analyzes the importance of creating concept designs for promoting 



touristic destinations through a logo. The methodology for the present study is of qualitative nature and 
employs action research. Some methods stemming from a focus on user-centered design and creativity 
procedures were utilized. The collage technique and a semi-structured interview were the tools utilized 
on focus groups. It was concluded that the pedagogical proposal contains activities that assist the Student 
in generating ideas in a systemized way. These actions can be applied with different purposes such as 
creating a design with the aim of promoting a product and a touristic destination. 

Section 5 
Additive Manufacturing and Technology 

Chapter 19 
Methodology to Apply Design for Remanufacturing in Product Development 347 

Karina Cecilia Arredondo-Soto, Universidad Autönoma de Baja California, Mexico 
Rosa Maria Reyes-Martinez, Instituto Tecnolögico de Ciudad Juärez, Mexico 
Jaime Sänchez-Leal, Instituto Tecnolögico de Ciudad Juärez, Mexico 
Jorge De la Riva Rodriguez, Intstituto Tecnolögico de Ciudad Juärez, Mexico 

This chapter discusses the definitions of environmental design, design for remanufacturing (DfR), as 
well as a case study to demonstrate the convergent point between these topics. Many products that are 
currently remanufactured were not designed with this objective, generating a complicated process that 
requires that the manufacturing engineers develop in a corrective way, modifications in the original 
design of the products related to its components and the process. The case study analyzes a product that 
was not originally designed as remanufacturable. The decision was made to develop a reconstruction 
process that fulfilled the characteristics of remanufacturing. Finally, in applying the DfR, it was possible 
to expedite the remanufacturing so that material planners do not fear to run out of good parts and have 
to order the purchase of new product, decrease the use of assembly details that are purchased at a high 
price, and thus save on the cost of remanufacturing. Analyzing this case and applying DfR implied a 
savings of 37% compared to the initial process that did not apply this tool. 

Chapter 20 
Selection of Prototyping Process and Part Orientation for Virtually Manufactured Gears 364 

Divya Zindani, NIT Silchar, India 
Kaushik Kumar, Birla Institute of Technology, India 

This chapter explores transformation of a virtually produced gear to a physical product using rapid 
prototyping technique. The same can be segregated into two parts. The first being selection of the best 
possible rapid prototyping technique using dynamic mechanical analysis and the next was optimization 
of the process parameters of the selected rapid prototyping technique considering tensile strength as the 
criteria. The results indicated that fused deposition modeling process provides the best Solution amongst 
the techniques studied. Moreover, as orientation of the product in rapid prototyping techniques plays an 
important role in providing the strength and also accuracy of the product proßle, from results it was also 
ascertained that strength and proßle accuracy of the product was optimized with horizontal position. 



Chapter 21 
Thermal Power Sector Sustainability: A Framework for Sustainable Supply Chain Management.... 381 

Suchismita Satapathy, KIIT University, India 
Jitendra Narayan Biswal, KIIT University, India 

Sustainable supply chain management (SSCM) practices in thermal power plants is dependent on mostly 
three pillars: social factor, economic factor, and environmental factor. So, in this chapter, sustainable 
supply chain management of Indian thermal power sector is evaluated. Artificial neural network (ANN) 
method is implemented to measure whether the benefits of sustainable supply chain management are 
achieved after practices of sustainable supply chain management in Indian thermal power sector. This 
chapter also designs a framework by QFD (quality function deployment) method to find Solution for 
some unsatisfactory measures (inputs in sustainable factors) that are not achieved against Outputs. As 
sustainable supply chain management practices in thermal power plants are influenced by a significant 
number of interrelated enablers and barriers, the drivers or enablers of SSCM are taken as the design 
requirement to improve SSCM in thermal power Industries, and the most important driver is prioritized 
against the unsatisfied measurands in thermal power sector. 
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