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Abstract

Introduction: The musculoskeletal complaints of the shoulder are prevalent in people who work with computers for a long time.
This study aimed to investigate the glenchumeral joint contact forces and kinematics in different keyboards and monitor setups
using OpenSim.

Methods: Twelve randomly selected healthy males participated in an experimental study. A 3x3 factorial design was used in which
three angles were considered for the monitor and three horizontal distances for the keyboard while performing standard tasks. The
workstation was adjusted based on ANSI/HFES-100-2007 standard to maintain a comfortable ergonomic posture for controlling
confounding variables. Qualisys motion capture system and OpenSim were used.

Findings: The maximum mean range of motion (ROM) of both shoulders’ flexion and adduction was observed when the keyboard
was 15 cm from the edge of the desk, and the monitor angle was 30°. The maximum mean ROM of both shoulders’ internal rotation
was recorded for the keyboard at the edge of the desk. Peak forces for most right shoulder complex muscles were obtained in two
setups. 3D shoulder joint moments were significantly different among nine setups (P-value0.05). The peak anteroposterior and
mediolateral joint contact forces were recorded for the keyboard at 15 cm and the monitor at zero angles (0.751 and 0.780 N/BW,
respectively). The peak vertical joint contact force was observed for the keyboard at 15 cm and the monitor at 15° (0.310 N/BW).

Conclusion: The glenohumeral joint contact forces are minimum for the keyboard at 8 cm and the monitor at zero angles.

Keywords: Biomechanics, Shoulder, Musculoskeletal Disorders, Ergonomics
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Operator 4.0 from the perspective of Cybergonomics

Mostafa Pouyakian™

Department of occupational health and safety engineering, School of Public Health and Safety, Shahid Beheshti University of Medical
Sciences, Tehran, Iran

Abstract

Introduction: Cybergonomics is the study of the benefits and challenges of Industry 4.0 technologies to adapt these
technologies to humans’ capabilities and physical, mental, and spiritual limitations in the living and working environment. I
proposed and explained this word in an article in 2022 in Frontiers in Public Health Journal to point out the need for ergonomic
knowledge to align with the changes that the technologies of the fourth industrial revolution have created in the work
environment and human life. On the other hand, in 2016, Romero et. al. presented the concept of operator 4 to explain the
changes that occurred in the definition of the operator due to the emergence of new technologies. This article explains the
relationship between the concept of cybergonomics and operator 4.0.

Methods: The studies conducted on the impact of new technologies on changes in the work environment and the role of
operators in the work environment were collected and analyzed in databases.

Findings: In less than ten years, studies have been published by robotics and automation researchers and generally in
engineering journals to explain the role of humans in modern manufacturing and production systems. From this point of view,
the concept of operator 4.0 is generally explained by engineers designing production systems. Also, some other studies related
to the ergonomics of 4™ generation technologies have been published in journals related to advanced systems engineering. In
other words, in addition to ergonomists, the concept of human interaction with modern systems is being studied by system
design and automation engineers.

Conclusion: Cybergonomics article mentioned the impact of new technologies in creating new jobs, or changing the
requirements and duties of old jobs. It was also shown that today operators in various industries and jobs must be able to analyze
big data and interact with databases, computers, and robots to continue their work. The concept of operator 4 has been proposed
to explain human interaction with 4" generation technologies in cyber-physical systems. From this point of view,
cybergonomics is a bigger concept and is proposed as a new branch of ergonomics, and the concept of operator 4.0 can be
proposed under the concept of cybergonomics to study and redefine the role of humans in work systems. Other newer concepts
like Organization 4.0 and Work 4.0 can be developed under Cybergonomics concept.

Keywords: Cybergonomics, Operator 4.0, Human factors engineering, Industry 4.0
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Construction workers’ safety boots: comfort, mobility, performance,
musculoskeletal disorders, slips, and falls

Ali Shirzadeh*, Mohammad Abdoli-Eramaki , Aida Haghighi

School of Occupational and Public Health, Faculty of Community Services, Toronto Metropolitan University, Toronto, ON, Canada

Abstract

Introduction: The construction industry, crucial to the global economy, faces the ongoing challenge of ensuring the health and safety of its

workforce. Safety boots, as vital personal protective equipment, play a pivotal role in mitigating hazards. Despite numerous studies on safety
boots’ effectiveness in preventing accidents, a significant research gap exists concerning their comprehensive impact on construction workers’
overall well-being and safety, particularly concerning comfort, mobility, performance, slips, falls, and related musculoskeletal disorders. This
study investigates the experiences and opinions of construction workers regarding their safety boots with an emphasis on musculoskeletal
disorders and discomfort, utilizing both online and paper-based questionnaires with qualitative and quantitative approaches.

Methods: This study employs a mixed-methods approach to comprehensively investigate construction workers’ experiences with safety boots
in Ontario, Canada, during winter conditions. The survey consists of 33 questions across four sections, including participant characteristics,
safety boots ergonomics, working conditions, and slip, fall, and related injuries. It includes diverse question types such as scales, short answers,
and multiple-choice queries. This study utilizes SPSS software to analyze the survey questions, employing descriptive analytics and correlations
to explore factors influencing safety boot choices and their impact on worker’s well-being during winter. At this stage of the study, Pearson's
Correlation was used to measure the linear association and the strength of association between the variables.

Findings: In this study, 41 participants (32 men and nine women) were analyzed, with men averaging 37.3 years in age, 176.4 cm in height,
and 90.5 kg in weight, while women averaged 34.8 years, 167.6 cm, and 71.2 kg. The correlation analysis indicated a negative association
between performance and heaviness (-0/22) and positive correlations for performance with flexibility (0/43) and comfort (0/77). Negative
correlations were observed for flexibility with heaviness (-0/24) and comfort with heaviness (-0.34), while a positive correlation existed between
comfort and flexibility (0/53). Aspects like performance with slips (-0/225) and falls (-0/313) and falls with flexibility (-0/301) showed negative
correlations. Arch Support correlated positively with comfort (0/564) and performance (0/632).

Conclusion: The research results indicate that improved performance is associated with lighter, more flexible, and more comfortable footwear,
whereas heavier footwear negatively impacts performance. Significantly, these attributes not only impact safety but also influence the ergonomic
well-being of employees, affecting the daily work efficiency and comfort of construction workers. Utilizing lighter boots may enhance efficiency
and minimize fatigue, and well-designed footwear could potentially lower the risk of musculoskeletal disorders. Moreover, arch support’s positive
impact on comfort and performance underlines its essential role in preventing long-term foot problems and enhancing overall work productivity.
Thus, this study highlights the critical role of ergonomic footwear design in optimizing user experience and safety in the construction industry.
Keywords: Safety Boots, Footwear Ergonomics, Construction Workers, Biomechanics, Occupational Health and Safety
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Design of an Ergonomic Double-Headed Microscope Table for Pathologists:
A Solution to Reduce Musculoskeletal Disorders through CATIA-based
Optimization

Mina Shahbazi !, Mohsen Razeghi 2, Jafar Hassanzadeh 3, Navid Omidifar 4, Reza

Tahmasebi !, Alireza Choobineh 5 *

1. Department of Ergonomics, School of Health, Shiraz University of Medical Sciences, Shiraz, Iran

2. Department of Physiotherapy, School of Rehabilitation Sciences, Shiraz University of Medical Sciences, Shiraz, Iran
3. School of Health, Shiraz University of Medical Sciences, Iran

4. Department of Pathology, School of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran

5.Research Center for Health Sciences, Institute of Health, Shiraz University of Medical Sciences, Shiraz, Iran

Abstract

Introduction: Musculoskeletal disorders, particularly in the neck, back, and shoulders, are prevalent among pathologists who spend
extended hours working with double-headed microscopes. These issues are largely attributed to improper posture and inadequate
ergonomic design of existing microscope tables. This research addresses these concerns by proposing a novel double-headed
microscope table designed to mitigate musculoskeletal strain and enhance user comfort.

Methods: Initial insights for the design were obtained through a combination of interviews with practicing pathologists and an
extensive review of relevant literature. The entire design process, from conceptualization to finalization, was executed using CATIA
software. To evaluate and improve the design, photographs taken of the users' posture while operating the microscope were
simulated in CATIA to allow biomechanical loads analysis and RULA assessment. Anthropometric dimensions were meticulously
incorporated into the design to ensure optimal user compatibility. The designed microscope table incorporates innovative features
aimed at promoting ergonomic comfort and flexibility. The table allows users to work in three different positions sitting, semi-
standing, and standing offering adaptability to diverse user preferences. A strategically placed belly curve accommodates the
distance between the two microscope heads, enabling users to access the eyepiece without compromising their spinal alignment.
Furthermore, an adjustable support stand facilitates the convenient height adjustment of the microscope, enhancing overall usability.
Findings: The evaluation revealed significant improvements over existing tables. Biomechanical load analysis demonstrated a
substantial reduction in force on the L4-L5 region, decreasing from 2181 to 537 newtons. RULA scores exhibited a positive shift
from level 3 to level 1, indicating enhanced ergonomic performance. The three adjustable positions provided flexibility, while the
incorporation of a belly curve facilitated comfortable use of microscope eyepieces without compromising spinal alignment.
Conclusion: The results of biomechanical load evaluations and RULA assessments within the CATIA software environment
demonstrate that the proposed double-headed microscope table significantly improves user posture compared to conventional
alternatives. By addressing the ergonomic challenges associated with extended microscope use, this research provides a
comprehensive solution to reduce the risk of musculoskeletal disorders among pathologists. The innovative design, informed by
user feedback and ergonomic principles, underscores the potential of this table to enhance the overall well-being and efficiency of
pathologists in their crucial diagnostic work.

Keywords: pathologists, microscopic workstations, CATIA software, RULA, musculoskeletal disorders.
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Development of a novel ergonomic index assessment in the workplace based
on physical, cognitive, and environmental components

Majid Rezvanizadeh 1, Mostafa Mohammad-Ghasemi !, Ahmad Soltanzadeh 2, Mohsen Sadeghi-
Yarandis 3

1. MAPNA Group, TUGA, Tehran, Iran
2. Department of Occupational Health Engineering, School of Public Health, Qom University of Medical Sciences, Qom, Iran
3. Department of Occupational Health Engineering, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran

Abstract

Introduction: Currently, paying attention to the principles of ergonomics and proper assessment of the existing ergonomic hazards,
focusing to improve the health of individuals and the productivity of organizations is of great importance. This study aims to develop
a new model for evaluating the ergonomic index in the workplace, focusing on physical, cognitive, and environmental components.
Methods: This cross-sectional study was conducted in 2021 to create an ergonomic index assessment model using the Delphi and
analytical hierarchy processes. Initially, to determine the parameters to be measured for each group of occupations, the most critical
indicators in each of the ergonomic dimensions were identified using a review of scientific texts published invalid scientific indexes
and obtaining expert opinions. In the Delphi study, the opinions of 30 experts were studied in three stages. Finally, to determine
the weight values of each component and parameter, an analytical hierarchy process was used. In this study, a value less or equal
to 0.1 was considered as the acceptable compatibility limit of pairwise comparisons. The final weights were calculated in Expert
Choice software version 11.

Findings: The three-stage Delphi study showed that the number of deleted parameters was one item (burnout from the cognitive
ergonomics). The number of remaining parameters in the model was 16. The mean CVI and CVR values were 0.92 and 0.80,
respectively. The results showed that in all cases, the calculated adaptation rate was less than 0.1. Physical components and
parameters of physical condition during work, mental workload, lighting, and thermal stress in the workplace were among the most
important parameters in the three groups of office, operational <and services jobs.

Conclusion: The study of the obtained model showed that the parameters used to calculate the component of physical ergonomics
included body posture, manual material handling, and prevalence of WRMSD, muscle fatigue, energy consumption, biomechanics,
and anthropometry. The parameters used to calculate the cognitive ergonomic component included mental workload, job stress,
sleep quality, cognitive impairment, and chronic mental disorders, and finally, the parameters used to calculate the environmental
ergonomic component included noise, vibration, heat stress, lighting, and confined space and variable environmental conditions.
This model can be a practical step towards properly evaluating the most important ergonomic components in the workplace and
optimal planning to implement control measures to reduce and eliminate physical, cognitive, and environmental risk factors.

Keywords: Ergonomic evaluation model, Physical component, Cognitive component, Environmental component, Analytical
Hierarchy Process, Delphi study.
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Factors Influencing the Motivation of Office Workers: A Qualitative Study Based on the
Macroergonomics Model and Work Systems Theory

Mohsen Mohsenabadi', Hamid Jahangiri!, Reza Tahmasebi!, Hamid Reza Mokarrami?*

1. Ergonomics Department Faculty of Health, Shiraz University of Medical Sciences, Shiraz, Iran.
2. Department of Ergonomics, School of Public Health, Shiraz University of Medical Sciences, Shiraz, Iran.

Abstract

Introduction: The modern workplace is a complicated socio-technical environment .especially in the health faculty of a medical

university. Enhancing general well-being and productivity in this workplace requires an understanding of the motivation and
perspective of office workers. This study explores the aspects of workplace sociotechnical demands and how they affect office
workers' motivation and feelings

Methods: A comprehensive examination was conducted at the faculty of health, employing a qualitative methodology.
Interviews were carried out with office workers of the health faculty of a medical university in Iran to investigate the socio-
technical demands, encompassing aspects like managerial and organizational considerations, tools and technological resources,
the working environment, personal factors, and task-related elements for Iranian office workers. The emotional states and
motivational factors of the participants were evaluated about these demands. This research design aimed to present a
comprehensive perspective of the work environment and its influence on individuals.

Findings: : Interviews were conducted with sixteen full-time office workers at the health faculty, with an average age of
38.24+6.48, with the majority (62.5%) being female. The results showed that office workers encounter a wide range of
difficulties. Based on how employees perceived the sociotechnical demands, eleven dimensions of the study were carried out as
follows: management factors, maintaining dignity and respect for employees, financial and welfare facilities, supportive
relationship environment, physical conditions of the environment, workspace, workplace facilities and equipment, social
isolation, lack of motivation, task diversity, and daily workload. Among the difficulties, lack of financial and welfare facilities
and management problems were the main ones. Participants also brought up concerns about physical space, interactions with
other faculties, and a lack of social support. Notably, a hesitation to report these difficulties to higher authorities was noted,
indicating an ongoing obstacle to properly resolving these problems.

Conclusion: As a result, this study emphasizes how crucial it is to identify and handle the socio-technical demands that arise in
the workplace. The motivation and emotions of office workers are greatly impacted by the issues that have been recognized,
which span from interpersonal dynamics to management concerns. The unwillingness to voice these difficulties highlights even
more how proactive measures are required to create a transparent and encouraging work atmosphere. Resolving these concerns is
critical for improving overall productivity and happiness in the office work environments in addition to the welfare of individual
employees.

Keywords: Work Systems Theory, Motivation, Work Demands, Macroergonomics Model, Office workers.
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Harmonizing the Surgical Environment: Exploring the Impact of Music on Neurosurgeons'
Mental Workload and Stress Levels - An Interventional Study

Pegah Rastipisheh !, Mohsen Razeghi* 2 , Alireza Choobineh !, Reza Kazemi !

1. Department of Ergonomic, School of Health, Shiraz University of Medical Sciences, Shiraz, Iran.
2. School of Rehabilitation Sciences, Shiraz University of Medical Sciences, Shiraz, Iran.

Abstract

Introduction: Assessing mental workload (MWL) and its associated factors is crucial in surgeons, as it affects patient health and
treatment outcomes. This is particularly significant for neurosurgeons, who often perform lengthy and high-risk surgeries. This
study aimed to investigate MWL using the SURG-TLX questionnaire and compare stress-related salivary biomarkers before and
after neurosurgeons listened to music.

Methods: The study involved 20 volunteer neurosurgeons (18 males and 2 females, mean age 33.65+6.20). In the first phase, MWL
and its relationship to stress-related salivary biomarkers were examined. The second phase evaluated the impact of music
intervention on salivary cortisol and alpha-amylase enzyme levels. The SURG-TLX questionnaire was completed at the end of each
phase, and saliva samples were collected before and immediately after surgery to measure cortisol and alpha-amylase concentrations
using ECL and ELISA methods, respectively.

Findings: The SURG-TLX questionnaire showed good reliability (Cronbach's alpha = 0/74) and desirable differential validity
(correlation coefficients 0.6). Pre-intervention, mental and physical pressure dimensions were directly correlated with cortisol
concentration, and mental stress scores correlated with alpha-amylase levels. Post-intervention, situational stress and total
questionnaire scores were directly correlated with alpha-amylase levels. Raw scores for mental pressure, time pressure, work
complexity, situational stress, and total questionnaire significantly decreased after the intervention (p<0/05). Cortisol levels
decreased significantly after surgery in both non interventional and music playback periods (p<0/05). Alpha-amylase concentration
decreased significantly after surgery only in the music intervention phase (p<0/05).

Conclusion: In conclusion, the SURG-TLX questionnaire is a valid tool for assessing MWL. Music playback in the operating

theater can effectively reduce surgeons’ MWL, taking into account the satisfaction of the surgical team and specific operation
circumstances.

Keywords: Mental Work Load, Salivary Stress Biomarkers, Neurosurgery, Music
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Investigating Usability Issues in Flight Boarding Pass Design. A qualitative study
Fatemeh Abarshi*!, Hamidreza Makrami?, Alireza Chubineh !

1. Health Sciences Research Center, Health Research Institute, Shiraz University of Medical Sciences, Shiraz, Iran
2. Department of Ergonomics, Faculty of Health, Shiraz University of Medical Sciences, Iran

Abstract

Introduction: The act of air travel represents a dynamic intersection of modern technology, logistical coordination, and
user experience. The field of user experience design has witnessed a growing emphasis on improving the usability of
everyday artifacts and interfaces to enhance user satisfaction, efficiency, and overall experience on one hand and decrease
stress. Ruffin suggested that daily stress -including airport stress- can be comparable to stress experienced during big
life changes such as divorce. One such critical artifact in the realm of travel is the flight boarding pass. As an essential
document for air travelers, the boarding pass serves as a gateway to their journey, containing vital information and
serving as a point of interaction between the passenger and the airlines' operational procedure. Consequently, the
usability of the boarding pass plays a pivotal role in shaping the overall travel experience. So, this study aims to delve
into the usability issues surrounding flight boarding passes

Methods: We conducted 18 semi-structured interviews with flight passengers within the airport transit salon, ensuring
representation across various demographics, travel purposes, and levels of air travel experience, aiming for a well-
rounded and inclusive sample. The interviews focused framework to explore participants’ experiences, frustrations, and
perceptions related to the usability and stress associated with flight boarding passes. Also, interviews were audio-taped,
and qualitative content data analysis was carried out continuously and simultaneously with data collection over 2 months.

Findings: 177 meaning codes were extracted with the four themes. Experience of travelers, Usability challenges, suggestions for
better design, and main information from air travelers’ point of view. The seat, gate, and flight number, as well as name and family,
were the most important details. More common usability issues were confusing layouts, illegible fonts, missing information, and
information overload. Several passengers highlighted the issue of information overload on boarding passes, expressing the need for
hierarchies and better organization of essential details, alongside streamlined presentation of non-essential information. Passengers
expressed a spectrum of experiences, from seamless interactions with boarding passes to instances of confusion and stress. Some
reported delays due to unclear boarding pass details. They cannot locate critical information such as gate numbers within the boarding
pass. Passengers advocated for larger, more legible font sizes and judicious use of visual cues like symbols or highlighting vital
information to direct attention toward key flight details. They also suggest that the unification of placement of information through
different airlines can help them to perceive key details at first glance. Some individuals advocate for utilizing the Farsi language and
script on boarding passes, emphasizing the importance of linguistic inclusivity and accommodation of passengers who are more
comfortable with Farsi, while some believe that using Farsi fonts notes potential navigational and comprehension challenges for
travelers who are not proficient in Farsi.

Conclusion: Through these interviews, the study seeks to inform emphatic and user-centric strategies for enhancing the
airport experience and usability of boarding passes.

Keywords: Usability, Flight boarding pass, Stress
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Mechanical Instrument for lifting and Caring Small and midsized Industrial Cylinders:
An Ergonomic Material Handling Innovation.
Amir talabeigi!, Amin Khademolhoseini?, Zahra Toutounchi!, Mohsen Mohsenabadi3*

1. Occupational Health Department, Health School, Shiraz University of Medical Sciences, Shiraz, Iran
2. Environmental Health Department, Health School, Shiraz University of Medical Sciences, Shiraz, Iran
3. Ergonomics Department, Health School, Shiraz University of Medical Sciences, Shiraz, Iran

Abstract

Introduction: Manual material handling is one of the activities performed by humans. Typically, this action uses a person's physical strength to
move the load. This method is used in situations where minimal effort or short distances are required to move. Musculoskeletal disorders are
common physical diseases that can lead to reduced productivity and impose permanent and non-transitory costs on society. Musculoskeletal
disorders are an important cause of injuries and disabilities. Between 70 and 85 percent of people experience back pain at some point in their
lives. Occupational health specialists are concerned about manual material handling in the workplace because repetitive heavy lifting activities
raise the risk of musculoskeletal problems. As for the lifting of asymmetric items, while they are frequently captured and moved, very few of them
have looked at the lifting of cylindrical objects in particular. As a consequence of this research, a load-bearing instrument for filling and emptying
liquid-filled cylinders has been designed.

Methods: There were five stages involved in performing this case study. Utilizing anthropometric principles, end measurements of the end useres'
bodies were measured in the first phase in order to calculate an average dimension that could be adjusted between the 5th and 95th percentiles of
individuals. An industrial design specialist utilized these measurements to create the device's virtual simulation model in the second phase, which
was centered on the idea of human-machine compatibility. A conceptual prototype of this device was constructed in the fourth phase and given
to industrial final users. The device's applicability was examined in the fifth phase using operational and laboratory calculations, collectively with
a usability assessment from the perspective of the users.

Findings: The prototype's design has made it much easier for carrying cylinders ranging in capacity from 10 to 50 liters, and by employing
mechanization, it has lessened the strain on the workers' physical stamina while unloading. The device was deemed appropriate for use in the
relevant industry based on the assessments. Owing to the current problems, the industry was presented with an instrument that could lift and carry
this capacity. Twelve workers were given the task of employing this equipment on a trial basis in order to assess its usage from their perspective.
These workers looked at how efficiently the tool could assist in lifting, positioning, and moving cylindrical weights of various sizes. It has also
been seen as practical.

Conclusion: The elimination of the need to lift and carry the weight defines the application of load carrying tools. This automated tool's design
has been kept as basic as possible to allow workers of all skill levels to utilize and follow the directions. However, these tools should be developed
with industry participation so that their validity, applicability, and reliability may be assessed across disciplines.

Keywords: Manual Material Handling, Ergonomics, Lifting, Load transportation.
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Physiological and Cognitive Performances of Office Workers While Exercise by
Active Footrest

Mostafa Mohammadian* 1, Alireza Choobineh 2, Mohsen Razeghi 3

1. Health Foresight and Innovation Research Center, Institute for Futures Studies in Health, Kerman University of Medical Sciences,
Kerman, Iran

2. Research Center for Health Sciences, Shiraz University of Medical Sciences, Shiraz, Iran

3. Department of Physiotherapy, Shiraz University of Medical Sciences, Shiraz, Iran

Abstract

Introduction: Knee extension exercise is useful and practical for obese and overweight people as this form of exercise is effective in
minimizing body weight loading on joints and improving the body’s physiological function. This study aimed to compare employees'
cognitive and physiological performances in conventional and active sitting workstations by a new active footrest capable of
performing knee extension exercise (KEE) (researcher-made).

Methods: Thirty-two office workers (16 normal weight and 16 obese), age ranged between 28 and 50 (M = 42.38, SD = 4.21),
participated in this quasi-experimental study. The participants' performance in three cognitive tasks involving working memory (by
2-back test), selective attention (by Stroop Color-Word Test) and learning (by Serial Color Matching Task), and the physiological
parameters of heart rate (HR) and energy expenditure (EE) (measured with the Fithit Charge HR smartwatch) in simulated active and
conventional sitting workstations were evaluated in two sessions as cross over randomization in the laboratory.

Findings: Findings of our study showed that short-term work performance, except mouse tasks, was not affected by "perform
simultaneous KEE". As well as, Short-term activity of the participants with active footrest while performing computer tasks
significantly improved physiological parameters compared to the participants in sitting workstations.

Conclusion: Utilizing active footrest capable of performing knee extension exercise in office workstations may help reduce sedentary
behavior among office workers without disrupting cognitive performance.

Keywords: Performance, active workstation, exercise
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Relationships between cervical sagittal posture, muscle endurance, joint
position sense, range of motion and level of smartphone addiction

Hamid Reza Mokhtarinia* 1, Maryam Heidary Torkamanil 2, Charles Philip Gabel 3
1. Department of Ergonomics, University of Social Welfare and Rehabilitation Sciences, Tehran, Iran
2. Department of Ergonomics, University of Social Welfare and Rehabilitation Sciences, Tehran, Iran.
3. Access Physiotherapy, Sunshine Coast, QLD, Australia.

Abstract

Introduction: Frequent smartphone use in a pathological way forces the user to adopt a compromised posture. This
gradually results in changes to both the postural and musculoskeletal systems. This study’s objectives were evaluation
of head posture, muscle endurance, neck range of motion (ROM) and joint position sense in two separate smartphone
user groups, one ‘Addicted’, the other ‘Non-Addicted’.

Methods: A sample of convenience (n=60) was recruited from medical students (age 24.57+4.38, 53.3 % male) with a
history of smartphones use 2 hours/day for 1-year. Based on the cut-off values of the smartphone addiction scale-short
version (SAS-SV), participants were entered into each group (cut-off for male>31, female>33). Neck muscle endurance
time, joint position error and cervical ROM, along with forward head posture parameters of craniovertebral angle
(CVA), shoulder angle (SA), sagittal head angle (SHA) and forward head distance (FHD)) were evaluated. A Mann-
Whitney test and Spearman correlation coefficient were used to determine the difference between groups and the
correlations between variables.

Findings: The difference between ‘Addicted” and ‘Non-Addicted’ groups was confirmed by the values for SAS-SV
scores (25.23+5.5 versus 43.9+6.61) (p<0.001). There were statistically significant differences between groups for CVA
and FHD parameters (p<0.001). Also, the neck extensor muscle endurance (97+3.79 versus 74.86+2.23 seconds), was
significant between groups (p=0.01) but not after Bonferroni correction. There was no notable difference in the neck
flexor muscle endurance, joint position error, SA, and SHA parameters between groups (p=0.05).

Conclusion: There is a positive correlation between smartphone addiction and both decreased extensor muscle
endurance and changes in neck postural alignment.

Keywords: Smartphone, Addiction, neck muscles, Endurance, Proprioception
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Simulation of Biomechanical Forces on Motorcycle Riders Carrying Unstable Loads:

Comparative Analysis between CG and Boxer Motorcycles
Meisam Mataji Amirroud *, Mohammad mehdi Rasouli 2

1. Faculty of Health and Nutrition, Department of Occupational Health, Tabriz University of Medical Sciences, Tabriz, Ira
2. Pars University, Tehran, Iran

Abstract

Introduction: This research investigates the biomechanical forces experienced by motorcycle riders while carrying unstable
loads on two distinct motorcycle models: CG and Boxer. The study aims to simulate and analyze the impact of these loads on
specific body regions to comprehend potential differences between the two motorcycles in terms of force distribution.

Methods: Thirty-two photographs were captured of motorcycle riders carrying loads, with 22 from CG and 10 from Boxer
motorcycles. Two additional postures were selected for simulation in both motorcycle models. These postures were then
simulated using AnyBody Technology software to assess biomechanical forces on key body areas.

Findings: The simulation outcomes revealed significantly elevated forces experienced on the LAL5, L5S1, and Shoulder
regions when riders carried loads compared to riding without any additional load. Moreover, the study highlighted a slightly
higher force distribution in CG motorcycles compared to Boxer motorcycles when carrying the same loads.

Conclusion: This study demonstrates that carrying unstable loads while riding a motorcycle exerts substantial forces on
specific body areas, particularly on the lower back (L4L5, L5S1) and the shoulders. The comparative analysis between CG
and Boxer motorcycles suggests a marginally higher force distribution in CG motorcycles under similar load conditions,
indicating potential differences in biomechanical stress between these motorcycle models.

Keywords: Biomechanics, Motorcycle Riders, Unstable Loads, Comparative Analysis, AnyBody Technology, Body Forces
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The anthropometric characteristics of the head and face in the multi-ethnic population of the

Iranian workforce
Negar Alighanbari *, Mehdi Jahangiri®, Mozhgan Seif 3, Alireza Choobineh * *

1. Student Research Committee, Shiraz University of Medical Sciences, Shiraz, Iran
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University of Medical Sciences, Shiraz, Iran

3. Non-Communicable Diseases Research Center, Department of Epidemiology, School of Health, Shiraz University of
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4. Research Center for Health Sciences, Institute of Health, Shiraz University of Medical Sciences, Shiraz, Iran

Abstract

Introduction: Head and facial anthropometric data play a crucial role in designing and properly sizing respirators. Previous
anthropometric studies on respirator design have primarily focused on the head and facial dimensions of American and
Chinese individuals. However, there is a lack of research for multi-ethnic countries like Iran. The objective of this study was
to establish a comprehensive head and facial anthropometric database for Iranian workers. Specifically, the study aimed to
identify differences among gender, age, and ethnicity, as well as determine the predictors that may influence head and facial
dimensions. Additionally, this study compared the facial anthropometrics of Iranian workers against other populations.

Methods: In this cross-sectional study, 19 head and facial anthropometric dimensions were measured among 1000 workers
in six Iranian ethnic groups. Linear regression was performed to determine the effects of gender, age, ethnicity, occupation,
and BMI on facial dimensions. Comparisons between Iranian workers facial dimensions and other populations (the United
States and China) were also made using t-tests.

Findings: The results revealed a difference between the head and face dimensions of males and females, which indicated that
the facial dimensions of males were larger. Analysis using linear regression showed gender, ethnicity, occupation, age, and
BMI were significant predictors of the facial dimensions. In comparison to studies from the United States and China, our
study population had a smaller face width, lip length, interpupillary distance, and nose breadth for both male and female
participants, but wider minimal frontal breadth and longer subnasale-sellion length.

Conclusion: In the design and sizing of respirators, it is important to take into account the variations in head and face
anthropometric dimensions. By considering these differences, we can ensure that respirators fit properly on workers, thereby
reducing the risk of injuries and occupational diseases.

Keywords: anthropometric survey, ergonomics, respirator sizing, face dimensions
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Unveiling the emotional landscape: a comparative analysis of IAPS and SAM through the
lens of CERQ

Zahra Ghanbari’, Alireza Choobineh 2 *, Seyed Abolfazl Zakerian 3, Mohammad Nami *, Faramarz Gharagozlou®
1. Department of Occupational Health and Safety Engineering, School of Public Health, Kermanshah University of Medical Sciences

2. Research Center for Health Sciences, Institute of Health, Shiraz University of Medical Sciences, Shiraz, Iran

3. Department of Occupational Health Engineering, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran

4. Neuroscience Center, Institute of Scientific Research and High-Technology Services (INDICASAT AIP, City of Knowledge, Panama City,
Panama Brain Mapping Foundation and Society for Brain Mapping and Therapeutics, Los Angeles, CA, USA BrainHub Academy, Dubai, UAE

Abstract

Introduction: Emotions facilitate decision-making, social connection, signaling intentions, and communication, among other things.
Understanding emotions is crucial to understanding human psychology and behavior. Humans' ability to cognitively manage and assess their
emotions is key to converting unpleasant emotions and stressful situations. Emotion ratings have potential in healthcare, aviation, and power
plants, where human errors are common. This study aims to assess the correlation between participants' subjective evaluations of the emotional
stimulus's valence and arousal, and the actual valence and arousal features of the stimuli in the cognitive emotion regulation framework.
Methods: This study was conducted on a group of 20 volunteer control room operators (CROs) working in a power plant with a demanding
mental workload. The work environment of the power plant is known for its complexity and sensitivity. The Cognitive Emotion Regulation
Questionnaire (CERQ) is employed to categorize individuals into either an adaptive or nonadaptive category based on their cognitive strategies
for regulating emotions. The International Affective Picture System (1APS) consists of a series of color slides that can be used to elicit a variety
of positive, neutral, and negative emotional reactions. The Self-Assessment Manikin (SAM) was utilized to assess both pleasure and arousal
simultaneously. The technique employs a graphical depiction of values on two dimensions, which are measured on a continuously changing
scale, to express emotional responses. The participant can choose any of the five figures comprising each scale or opt for a selection between
any two figures.

Findings: The scores obtained from the SAM questionnaire in the emotional blocks did not show any significant differences between those
who are adaptable and those who are nonadaptive in terms of their capacity to regulate cognitive emotions. A comparison between SAM and
IAPS revealed disparities among certain emotional categories. To summarize, the variations mostly pertained to the level of arousal induced
by the observed visuals, particularly in the adaptive group. More specifically, in blocks when there was a positive emotional state and high
level of arousal, both the adaptive and nonadaptive groups reported higher levels of arousal. This difference was statistically significant
(p=0.000). The adaptive group exhibits variations in both arousal and valence in blocks characterized by negative valence and high arousal
(p=0.004 and p=0.002, respectively).

Conclusion: Participants in the adaptive group consistently reported greater levels of arousal compared to the standardized IAPS values. This
divergence was particularly noticeable for pleasant images and to a lesser degree for unpleasant images. Similarly, the SAM rating showed
that the results for the second and seventh emotional blocks (positive valence and high arousal), the third and eighth emotional blocks (negative
valence and high arousal), and the fourth and ninth emotional blocks (negative valence and high arousal) were similar. This suggests a
correlation between these results, as they were counterparts. Further research may reveal these emotional reactions' mechanisms. Attentional
biases, cognitive reappraisal, and brain activity may reflect adaptive emotion management. Studying the long-term consequences of adaptive
emotion regulation mechanisms on mental health and health satisfaction may assist in creating focused treatments.

Keywords: IAPS, SAM, Emotion, CROs, power plant
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