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Abstract 

Physical ergonomics is a fundamental area of ergonomics that focuses on the relationship between human 

anatomical, physiological and biomechanical characteristics and physical work activities. It aims to design 

tasks, workspaces, tools and environments that fit human capabilities and limitations, thereby reducing 

physical strain, preventing injuries and enhancing performance. In modern workplaces, physical ergonomics 

plays a significant role in addressing work-related musculoskeletal disorders, fatigue and productivity 

challenges across industries such as manufacturing, healthcare, construction, offices and transportation. 

Emphasis is placed on how effective physical ergonomic design improves worker health, operational efficiency 

and overall quality of life. Physical ergonomics focuses on adapting work tasks, tools and environments to 

human physical capabilities. By minimizing biomechanical strain and supporting natural movement, 

ergonomic practices reduce musculoskeletal injuries, enhance comfort and improve efficiency across diverse 

occupational settings, contributing to safer and more sustainable work systems. 
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Introduction 

Physical ergonomics is concerned with how the 

human body interacts with physical aspects of 

work. Every task performed by a worker involves 

posture, movement, force and repetition, all of 

which influence comfort, safety and efficiency. 

When work demands exceed the body’s physical 

capabilities, it can result in discomfort, fatigue, 

injuries and long-term health problems. As work 

environments become more demanding and 

technologically complex, the importance of 

physical ergonomics continues to grow. 

Across various sectors, workers are exposed to 

ergonomic risk factors such as heavy lifting, 

awkward     postures,     repetitive     movements,  

prolonged sitting or standing and vibration. These 

exposures are major contributors to Work-Related 

Musculoskeletal Disorders (WMSDs), which are 

among the leading causes of occupational illness 

and lost productivity worldwide. Physical 

ergonomics provides systematic techniques to 

identify these risks and implement design 

solutions that develop safe and efficient work 

practices. 

Concept of physical ergonomics  

Ergonomics Physical ergonomics focuses on the 

biomechanical and physiological interaction 

between workers and their tasks. It is grounded in  
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knowledge from anatomy, biomechanics, 

kinesiology and occupational physiology. 

Physical ergonomics includes workstation design, 

tool and equipment design, manual material 

handling, working postures, repetitive tasks and 

environmental factors such as lighting, 

temperature and vibration. By aligning work 

demands with human physical capabilities, 

physical ergonomics aims to minimize physical 

stress and optimize task performance (Figure 1). 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Illustrates how proper physical ergonomic design reduces biomechanical load, leading to improved 

worker comfort, safety and overall performance. 
 

Principles of physical ergonomics 

Several key principles guide the application of 

physical ergonomics in the workplace. 

Neutral posture: Maintaining neutral body 

postures reduces stress on muscles, joints and 

ligaments. Neutral posture involves keeping the 

spine aligned, shoulders relaxed, wrists straight 

and head balanced over the shoulders. 

Reduction of force and load: Tasks should be 

designed to minimize the amount of force 

required. Using mechanical aids, reducing load 

weights and improving grip design help lower 

physical effort and injury risk. 

Minimization of repetition: Highly repetitive 

tasks increase the risk of cumulative trauma 

disorders. Task variation, job rotation and 

automation are common ergonomic strategies to 

reduce repetition. 

Workstation adjustability: Adjustable 

workstations accommodate individual differences 

in body size, strength, and work preferences, 

promoting comfort and efficiency. 

Material and Methods 

Ergonomic risk factors in physical work  

Physical ergonomic risk factors are conditions 

that increase the likelihood of injury or 

discomfort. 

Awkward postures: Bending, twisting, reaching 

overhead or working with raised arms place 

excessive stress on the musculoskeletal system. 

Manual material handling: Lifting, carrying, 

pushing and pulling heavy objects are major 

contributors to lower back injuries and shoulder 

disorders. 
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Repetitive movements: Continuous repetition of 

the same motion, especially when combined with 

force, increases the risk of tendon and nerve 

disorders. 

Prolonged static work: Holding a posture for 

extended periods reduces blood flow to muscles, 

leading to fatigue and discomfort. 

Applications of physical ergonomics 

Physical ergonomics is applied across a wide 

range of work environments. 

Industrial and manufacturing settings: In 

manufacturing, ergonomic interventions include 

redesigning assembly lines, adjusting work 

heights and providing assistive devices to reduce 

manual handling. 

Office and computer work: Office ergonomics 

focuses on seating, desk height, monitor 

placement and keyboard and mouse design to 

prevent neck, back, and upper limb disorders. 

Healthcare sector: Healthcare workers face 

significant physical demands from patient 

handling and prolonged standing. Ergonomic 

solutions include mechanical lifting devices, 

adjustable beds and anti-fatigue flooring. 

Construction and field work: In construction, 

physical ergonomics addresses heavy lifting, tool 

vibration and awkward working positions through 

equipment design and safe work practices. 

Ergonomic interventions and control measures 

Effective physical ergonomics relies on a 

hierarchy of controls. 

Engineering controls: Engineering controls 

involve modifying tools, equipment or 

workstations to eliminate or reduce ergonomic 

risks. Examples include adjustable tables, lift-

assist devices and ergonomically designed hand 

tools. 

Administrative controls: Administrative 

measures include work-rest schedules, job 

rotation, training programs and ergonomic 

policies. 

Training and awareness: Educating workers on 

proper body mechanics, posture and safe work  

 

 

techniques are essential for sustaining ergonomic 

improvements. 

Benefits of physical ergonomics 

The benefits of physical ergonomics extend to 

individuals and organizations. Workers 

experience reduced pain, fatigue and injury risk, 

leading to improved health and job satisfaction. 

Organizations benefit from lower absenteeism, 

reduced compensation costs, increased 

productivity and improved quality of work. 

Ergonomically designed workplaces also enhance 

employee engagement and retention. 

Challenges in implementing physical ergonomics 

Despite its advantages, implementing physical 

ergonomics faces challenges such as limited 

resources, lack of awareness, resistance to change 

and insufficient management support. In some 

workplaces, ergonomic risks are normalized and 

interventions are delayed until injuries occur. 

Overcoming these barriers requires leadership 

commitment and integration of ergonomics into 

organizational culture 

Results and Discussion 

Physical ergonomics and human task 

compatibility 

Physical ergonomics examines how work tasks, 

tools, and environments interact with the human 

body. Its primary goal is to ensure that physical 

work demands do not exceed human capabilities, 

thereby preventing injury, reducing fatigue, and 

improving performance. In modern workplaces, 

where efficiency and safety are equally critical, 

physical ergonomics plays a vital role in 

promoting sustainable work practices and 

occupational well-being. 

Physical demands in the workplace 

Many jobs require workers to lift loads, maintain 

fixed postures, perform repetitive movements or 

apply force for extended periods. When these 

demands are poorly designed, they place 

excessive strain on muscles, joints and connective 

tissues. Over time, this strain can result in 

discomfort, reduced work capacity and chronic 

musculoskeletal problems. Occupations 

involving manual labour, healthcare services,  
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office-based computer work and manufacturing 

are particularly vulnerable to such risks. 

Human body limitations and injury risk 

The human body has natural limits in terms of 

strength, endurance and range of motion. Tasks 

that involve bending, twisting, reaching or 

sustained muscle contraction disrupt normal body 

alignment and circulation. Prolonged sitting or 

standing without variation can also lead to muscle 

stiffness and reduced blood flow. Physical 

ergonomics seeks to recognize these limitations 

and design work systems that support natural 

movement and balanced muscle use. 

Designing work to fit the worker 

A significant concept in physical ergonomics is 

fitting the job to the worker rather than forcing the 

worker to adapt to poorly designed tasks. This 

involves adjusting work heights, providing 

supportive seating and ensuring that tools and 

materials are positioned within comfortable reach. 

Adjustable workstations accommodate individual 

differences in body size and working style, 

allowing employees to maintain comfortable and 

efficient postures throughout the workday. 

Role of tools and equipment 

Tools and equipment significantly influence 

physical workload. Poorly designed tools may 

require excessive force or awkward wrist 

positions, increasing the risk of strain injuries. 

Ergonomically designed tools, on the other hand, 

reduce effort by improving grip, balance, and 

control. Mechanical aids such as trolleys, lift-

assist devices, and powered equipment help 

minimize manual handling and reduce physical 

stress, particularly in physically demanding jobs. 

Movement variation and work organization 

Repetitive tasks and static postures are major 

contributors to physical fatigue. Introducing 

movement variation through task rotation, 

scheduled breaks, and changes in posture helps 

distribute physical load across different muscle 

groups. Work organization strategies that allow 

short recovery periods improve endurance and 

reduce cumulative strain. These approaches are 

especially effective when combined with 

ergonomic workstation design. 

 

Training and awareness 

While equipment and design are important, 

worker awareness is equally essential. Training 

programs that teach safe movement techniques, 

posture awareness, and proper equipment use help 

workers recognize and manage ergonomic risks. 

When employees understand how physical 

ergonomics benefits their health, they are more 

likely to adopt and maintain safe work practices. 

Emerging trends and future directions 

Advancements in technology are shaping the 

future of physical ergonomics. Wearable sensors 

and motion analysis systems allow real-time 

monitoring of posture and movement. Artificial 

intelligence and data analytics help identify 

ergonomic risk patterns and optimize task design. 

Participatory ergonomics, involving workers in 

decision-making, is gaining importance as a 

sustainable approach to ergonomic 

implementation. 

Conclusion 

Physical ergonomics is a fundamental discipline 

that supports safe, efficient and sustainable work 

practices. By focusing on the interaction between 

the human body and physical work demands, 

physical ergonomics reduces musculoskeletal 

risks, enhances comfort and improves 

performance. Effective application of ergonomic 

principles through proper design, intervention and 

training benefits both workers and organizations. 

As work environments continue to evolve, 

integrating physical ergonomics into workplace 

planning and policy will remain essential for 

developing occupational health, productivity and 

overall well-being. 
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