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Abstract - Ergonomics is also termed as human engineering. It is a science that relates the relationship between the work 
and the worker. In its most simple terms, management should ensure that work station should be placed at its most 
appropriate level so that the worker does not harm his body due to his work activities. Such harms can lead to pains on his 
back, upper limbs and even on the neck resulting in high discomfort to perform in the long run. Often this leads to 
musculoskeletal disorder syndrome which affects the productivity of individuals. Musculoskeletal Disorders or MSD affects 
the back, neck, shoulder, elbow, hands, wrists and fingers on the external body whereas it also affects the nerves, tendons, 
ligaments, cartilages and muscles internally. MSD can affect anyone who is exposed to repetitive works at their work 
locations. Thus Work Related Musculoskeletal Disorders reduces performance capabilities of the workers often resulting in 
severe pains and poor product supply and quality.  
Until a few years ago, many activities at project worksites were carried out by manual handling. Mechanization started 
playing a major role in projects from around 1980s. But still all activities cannot be handled using mechanical devices and 
manual repetitive actions are still a cause of concerns to the workforce as well as management. Manual handling accounted 
for nearly 40-45% worksite accidents which forced the corporate as well as Health and Safety Executives to undertake a 
deep analysis on how to reduce such incidents and pains.  Such analysis led to a broader understanding of various types of 
manual handling activities and hazards involved in such activities. Then a comprehensive risk analysis is prepared and 
protective measures suggested which includes both mechanical controls as well as administrative controls.  
Manual handling activities should only be considered when no other means can be applied along with hazards identification 
and risk profiling. Even if manual handling activities are being replaced with mechanical lifting devices, still it poses 
different hazards and needs a proper study on control of those hazards. Risk control measures are based on four factors, viz. 
task, individual, load and environment. All these are vital elements which affect the upper limbs through repetitive 
movements and actions.  
In order to bring manual handling risks under control, training shall be provided to all workers who are engaged for such 
works on safe handling techniques as well as subject the workers to medical surveillance periodically to monitor health of 
workers. Such proactive monitoring means can reduce pain and sufferings for those workers and also boost employee morale 
leading to increased productivity and credibility. Such actions from the management also will bring down accident rates 
which in turn will also reduce direct and indirect costs on the corporate.  
It is also worth to note that by introducing mechanical means of lifting or shifting in lieu of manual handling means, 
organizations have to ensure good engineering practices like conveyors or lifting equipments like hoists or cranes which also 
pose hazards. More than these hazards, organizations have to spend additional cost to counter manual handling risks which 
many offices are reluctant to go for. These considerations along with providing training for people and maintenance 
requirements may not have been included in their budget. It is also a fact that projects may be located at far away locations 
and hence the utility factors of such types of mechanical appliances installed at one location may not cater to either in 
existing or other future projects too.       
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I. INTRODUCTION  
 
Human factors and ergonomics [1], also known as 
human engineering, comfort design, functional design 
and systems, is the practice of designing products, 
systems, or processes to take proper account of the 
interaction between them and the people who use 
them. Hence ergonomics apply to anything where a 
workstation or product or system or even 
environment where the works take place. Only with 
properly and efficiently designed stations, people feel 
the comfort to work and they will thrive to improve 
the working parameters which will yield better 
productivity.  

Why is ergonomics important? [2] The word 
Ergonomics [3] is derived from the Greek language 
where “ergon” means “work” and “nomon” relates to 
the “law”, ergonomics is a systems-oriented 
discipline which extends now across all human 
activity. As per statistics available, considerable 
amount of finance is being spent on people with work 
related injuries and musculoskeletal disorder is 
responsible for a major chunk of such medical 
expenses. World War II marked the development of 
new and complex machines and weaponry. Design of 
equipments and weapons need to take into account 
human limitations and take advantage of human 
capabilities. Decision-making, attention, situational 
awareness and hand-eye coordination of the 
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machine’s operator became the success or failure 
factor of that task.   
Hence the only way forward to counter such spending 
is to design workstations and processes safely, safe 
enough to take care of human body and also work 
locations which arouse less working hazards. 
Ergonomists should consider the size of the 
individuals, their health particulars, their experience 
level and also their attitude towards doing such kind 
of works while designing safe work locations. They 
also should ensure a safe environment where people 
can work without any discomfort and away from the 
heat and humid conditions which take a huge toll 
from their body on such manual working patterns and 
systems.  
Though upper limbs are the most affected due to 
repetitive exposure, recent trends indicate that even 
lower portion of the body is also equally vulnerable 
to such working experiences. Lower back pain is 
predominant due to working in offices continuously 
without any body movements, sitting for long and 
extended hours of working to meet the targets, people 
employed in the construction industry due to the very 
nature of hazardous activities which require handling 
of heavy materials and consignments including 
lifting, lowering and shifting movements.  All these 
people fall in high risk category and all fall victims to 
work related disability. Due to such painful 
outcomes, the individuals slowly get into stress and 
strains which start exhibiting on their performance. 
Their behavior also get a shift from positive to 
negative and in the long run their lives turn out into 
disasters by which not only they are putting 
themselves on to risk, but slowly are dragging their 
families too in suffering. Such state needs definite 
correction and the only way by which they can 
overcome such disabilities are through guided control 
procedures and mechanisms. 
Proper ergonomic design is necessary to prevent 
personnel falling into the trap of muscle strains and 
other musculoskeletal disorders which can lead to 
chronic ailments due to repetitive activities.  
As history mentions, Greek Civilization of 5th 
Century BC used ergonomic principles and it is stated 
that arrangements of surgeon’s tools provided the 
way forward in determining how effectively the 
surgery can be performed if the tools are kept at 
convenient heights and his workstation is arranged 
properly. The relation between the worker and the 
work was established through such studies and ever 
since various improvements were being made to 
provide comfort to the worker to perform his tasks 
efficiently.  
 
II. MUSKULOSKELETAL DISORDERS  
 
Musculoskeletal Disorders or MSD [4] are injuries or 
pain in the human musculoskeletal system, including 
the joints, ligaments, muscles, nerves, tendons, neck 
and back. MSDs arise out of sudden exertion viz. 

lifting a heavy object or making repetitive strains or 
repeated exposure to force, vibration or posture in 
working locations. MSDs can affect many different 
parts of the body including upper and lower back, 
neck, shoulders, arms, legs, feet and hands. Examples 
of MSDs include carpel tunnel syndrome, tendinitis, 
lower back pain, hand-arm vibration syndrome, 
spondylitis etc. 
Various ill health effects will occur if a work place 
has been poorly designed, tasks being carried out in 
an improper manner, environment is not friendly or 
tools and equipments for the tasks are not selected 
and used according to requirements. Specific ill 
health will depend upon the task and the individuals 
involved. Typical forms of ill health associated with 
poor work design are Back Injuries and Pain, Work 
Related Upper Limb Disorder and Other Chronic 
Soft-Tissue injuries.  
Work-Related Upper Limb Disorders (WRULD) [5] 
is a generic term for many different medical 
conditions that affect arms and hands. WRULD 
usually involve inflammation and discomfort through 
extended and overuse of muscles, tendons and 
ligaments causing damage and pain. It starts as 
tingling sensations, numbness and minor discomfort 
gradually worsening to severe pain and immobility. It 
may call for corrections through surgery and 
disability can be the result if not treated promptly. 
Examples of WRULD include carpel tunnel 
syndrome, tennis elbow and tenosynovitis which is an 
inflammation caused on the tendons in the forearm 
that makes finger movement difficult and painful. 
Sometimes these kinds of disorders are also termed as 
Repetitive Strain Injury (RSI) [6]   
Concrete pouring on civil construction projects and 
also jobs handled by railways porters related to 
baggage handling are the most common hard jobs 
what we come across in daily life that lead to 
musculoskeletal disorder. One would be 
wonderstruck by the sheer speed with which the 
concrete bowl is shifted from one person to another 
like a relay baton. Manual laborers work continuously 
over a very long period of time with shifting, twisting 
and reaching activities repeatedly in concrete works. 
Baggage handlers in railways and airports who carry 
heavy loads using their hands, head and shoulders to 
move, shift and place luggage are significantly prone 
to musculoskeletal disorders.    
Not only heavy manual handling activities cause 
musculoskeletal disorders but also personnel engaged 
in continuous usage of display screen equipments are 
also subjected to several works related hazards and 
health related issues. Some of the common issues are: 
 Work Related Upper Limb Disorders – these 

are associated with repetitive use of keyboard 
and mouse for long periods of time.  

 Eye Strain – prolonged usage of such 
equipments can cause fatigue which normally 
would be temporary in nature and can be got 
over by suitable breaks and rests. 
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 Back Pain – due to prolonged sitting, mostly in a 
fixed position and without any sufficient body 
movements and also improper body posture for a 
long period of time. 

 Fatigue and Stress – associated with the type of 
work being done, listening to verbal abuses by 
customers during telephone conversations 
especially in call-centre offices. 

 
Such kinds of ill-health effects are being noticed in 
personnel who are using desktop computers in offices 
every day.  It is also alarmingly increasing with 
people using laptop computers which have become a 
part and parcel of modern day working patterns. 
People are seen using laptops and mobile phones with 
varying screen sizes irrespective of whether in work 
locations or while commuting from place to place. 
Such wide usages can cause enormous strain on eye 
muscles, neck and back which will further lead to 
chronic ailments in the body causing pains and 
affecting performance subsequently.   
 
III. HAZARDS AND RISKS [7] 
 
Hazard is defined as anything that has the potential to 
cause harm, injury to personnel or damage to assets. 
Risk is defined as the combination of likelihood and 
its consequences of any hazardous event. These two 
terms are often misunderstood for their close 
similarity against each other, but have diversified 
meanings. Unless a hazard is present and identified, 
the injury or damages do not happen. So it is 
primarily important to carry out a Risk Assessment 
[8] prior to taking up any tasks. By carrying out a 
Risk Assessment, the hazards present in the work 
location or activity are being identified in advance 
and proper protective measures from injury can also 
be worked out before the task is undertaken.  
Risk Assessment is therefore a proactive mode of 
controlling work place hazards. Risk assessment is a 
statutory requirement in any organization and 
employers can correct or rectify the process of the 
operations as well as reduce the accident occurrence 
in their organizations according to the risk profile. 
This will also add benefit on their economical front 
which would be a boost in sustaining credibility with 
stake holders.  
How do we carry out Risk Assessment on 
Ergonomics? As taught in Safety Management 
classes, it is a five step process: 

 Identify the hazards 
 Identify who may be harmed 
 Evaluate the risks 
 Record your findings 
 Review your findings 

Ergonomics is connected with the interaction between 
people and work. Requirement of work means tools, 
equipment, machinery, work place environment and 
also organizational factors which contribute a lot to 

safe working. It is therefore important that all these 
elements need to be assessed to its merits to minimize 
ill-health effects and optimize efficiency.  
Various ergonomic factors influence risk associated 
with manual handling works which further leads to 
musculoskeletal disorders. They can be classified 
under Task, Environment, Load and Individual 
factors, as per Table 1 below: 
 

Task Individual Load Environment 

Repetition Physical 
Attributes 

Weight, 
Size, 
Shape 

Floor 
conditions, 
Slippery, 
uneven 

Force Mental 
Attributes 

Centre of 
Gravity 

Floor level, 
steps, stairs 

Posture Health Sharp 
edges 

Illumination 
levels 

Twisting Skill Grip 
Points 

Temperature 
Humidity 

Rest Age Hazardous Restrictions 
 
A detailed analysis on the above factors can lead to 
proper risk assessment and subsequently can lead to 
taking most appropriate control measures to reduce 
the risk levels to as low as reasonably practical. 
As per control measure hierarchy, topmost priority 
should be on eliminating or avoiding the hazard as far 
as possible. However, in most cases, this option may 
not be a feasible one taking care of the fact that work 
needs to be done. Each and every work carries a 
certain amount of risk and hence the most appropriate 
options need to be considered for risk reduction.  
The next control measure is to see how far one can 
reduce the risk. It can be by choosing a different 
process or choosing a different procedure with less 
hazardous materials to reduce the risk. But most 
often, industries do apply engineering controls and 
administrative controls as risk control measures. 
Administrative controls focus on individual’s safety 
such as work breaks from long hours of work shift or 
job rotation methods where a fresh batch of workers 
are brought in on rotation basis etc.   
 
Personal Protective Equipments, which occupies last 
slot on the hierarchy of risk controls, is effective only 
when it is worn by all. It protects only the user who is 
wearing it as it does not remove hazards from work 
locations. Employers shall provide free of cost all 
personal protective equipments and workers shall 
wear them without fail to prevent injuries on the 
human bodies. 
 
IV. ERGONOMIC HAZARDS CONTROL    
 
Since ergonomics is related and associated with 
works and workers, it is the responsibility of every 
management to ensure the safety of workmen. 
Workers being the pillars of any organization and that 
they are the essential component of any 
organizational function for successful operation, 
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every effort shall be extended to identify the issues 
that may jeopardize safe functioning and come out 
with control measures. 
The various factors that can be thought for active 
monitoring to upkeep the safety of workmen through 
a comprehensive ergonomic management programme 
[9] are listed below:  
 A strong and committed management 
 Worker involvement 
 Scheduling and providing training to workmen 
 Establish an organizational structure to get 

management programme implemented 
 Job evaluation and hazard study analysis 
 Identifying the risk factors in advance 
 Identify personnel suffering from ergonomic 

disorders 
 Study, finalize and implement engineering and 

administrative control measures 
 Empower employees to report any unsafe acts 

and conditions leading to ergonomic disorders, 
symptoms and injuries  

 Review of ergonomic management programme 
on regular basis and make revisions as and when 
required 

  
Apart from formulating a comprehensive ergonomic 
management policy, controls on engineering and 
administrative procedures shall be implemented. 
These measures will ultimately play a major role in 
containing and minimizing injuries associated with 
ergonomics and musculoskeletal disorders in work 
locations. Some factors that should be included in 
these control measures are indicated in Table 2. [10] 
It is important to note that Work Related 
Musculoskeletal Disorders are among the most 
frequently reported causes of lost or restricted work 
time in work locations. According to the Bureau of 
Labor Statistics, Musculoskeletal Disorders cases 
accounts for nearly 34-40% of all worker injury and 
illness cases.  
Employers are responsible for providing safe work 
place, safe equipments and also identifying risks in 
advance as cited by International Labor Organization 
Article 16 of Convention C155 and Article 10 of 
Recommendation R164. [11] However a number of 
injuries due to musculoskeletal overexertion are being 
reported in spite of the above stipulated requirements. 
This could be because of lack of administrative 
controls and engineering controls being enforced by 
the management. Such organizations overlook the 
significance of safety of their workmen and crave for 
more productivity and profitability.  
 

Table 2 

Engineering Controls Administrative 
Controls 

Redesign work stations 
with comfortable 

lighting and levels 

Job Rotation among 
workers on different 

jobs 

Eliminate reaching, 
bending, stooping or 

other awkward postures 

Minimise excessive 
extended hours of 

working causing fatigue 
Provide ergonomically 

designed adjustable 
tables and chairs 

Avoid more staff for 
unavoidable  lifting 

operations 
Consider mechanical 

hoists in lace of manual 
lifting 

Use safe lifting 
techniques to prevent 

body aches 
Use proper tools with 

smooth and round 
edges preventing injury 

Provide workers with 
training on safe lifting 
and working methods 

Eliminate awkward 
hand and wrist 

positions 

Provide sufficient 
breaks in between to 

prevent fatigue 

Use containers or 
cartons with manual 

grips for easy gripping 

Good house - keeping 
practices to avoid slip  

and trip injuries 
 
By ignoring or avoiding ergonomic management 
processes, organizations are slowly drifting away 
from their basic responsibilities of taking care of their 
employees’ health and safety. This is an unhealthy 
practice and can lead to accidents which will further 
cause unanticipated expenses and an erosion of 
profits and credibility. 
Engineering controls are identified after a series of 
research and post incident investigations. Even 
though these requirements involve additional 
expenditure, these measures should be implemented 
and it brings rich benefits to organizations. In fact 
managements have to carefully prepare their policy 
and procedures for elimination of risks for safe 
operation in their organizations. Almost all works in 
oil and gas, chemicals process, transportation 
disciplines carry enormous risks and accidents are 
inevitable unless strict adherence to risk control 
measures are followed.  
Ergonomics is a new emerging discipline and making 
in-roads in Indian sector of business operations. 
Many of us in India are quite unaware of the 
advantages of applying ergonomic principles in our 
daily life. Most of us are always in a hurry to 
complete all activities quickly and in this process, we 
often overlook the risks associated with the works 
and cause injury to our body which can be easily 
avoided if we take care to carry out the job safely.   
In order to identify various hazards and risks involved 
with activities, a behavioral observation and feedback 
process can be initiated by managements by 
identifying suitable personnel and team. [12] With a 
check list containing a list of critical safety related 
behaviors specific to organization, employees 
periodically observe work practices of one job while 
on the job noting both safe and unsafe acts. This 
observation process shall be completed in about 15-
20 minutes and then findings shall be analyzed for its 
severity. People will be able to identify environment 
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hazards, communication failures, tool deficiencies, 
unsafe methods of working etc. Management has to 
encourage employees to report such unsafe acts and 
reward them to boost their morale as well as create a 
continual reporting habit of such negative actions. 
Such acts from the employee side synergized with 
management procedures can turn negative culture to a 
positive culture. Here, the management is inducing 
the employees which another attribute of observation 
technique. Positive culture always brings in safe 
working style which enhances productivity levels and 
further will act as a catalyst for increasing the 
reputation of the organization.   
 
CONCLUSION 
 
Awareness on ergonomic disorders is slowly catching 
on Indian industry sector. Magnitude of disorders and 
its resultant injuries to the tune of nearly 35-40% has 
a great impact on the productivity level as well as 
eroding the economics of organizations. Imparting 
training and the need to adhere to the requirements of 
control measures is very important while dealing with 
musculoskeletal disorders.   
On many occasions, management turns a deaf ear or a 
blind eye to improve health and safety which is a lack 
of commitment and not a professional approach. A 
committed organization on ergonomic management 
and health and safety will never ignore safety 
requirements.  Hence it is imperative to cast a 
sustained campaign for proper analysis of risks and 
controls caused due to musculoskeletal disorders and 

ensure they are implemented to keep the employees 
healthy and operations safe.   
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