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33.8% of Work-Related
Disorders in India Attributed

to Musculoskeletal Disorders
(MSDs)

A Cost-Benefit Analysis of
Ergonomic Interventions




Despite growing industrialization, ergonomic awareness and

Exec Utive S u m m q ry regulatory enforcement remain limited in India.Workplace

cultures often prioritize immediate output over long-term

Musculoskeletal disorders (MSDs) account for 33.8% of Snn[2eRyEs neeliny CiUeping) Sleel Inieeiont:

work-related illnesses in Indiq, significantly impacting

workforce health, productivity, and economic growth [1].
High-risk sectors like construction (77%), agriculture The Need for Ergonomic Solutions

(76%), healthcare (75%), and IT (74%) report alarmingly

high MSD rates. The economic burden of MSDs extends Ergonomic interventions—including workspdce

beyond medical costs, with indirect losses amounting to modifications, employee training, and digital tools—have

effectively reduced MSD cases and economic losses. This

whitepaper explores:

e MSD prevalence and economic impact

Key Insights

e Industry-specific ergonomic challenges

High prevalence in labor-intensive sectors due to e Proven intervention strategies

repetitive tasks, poor ergonomics, and long work hours. e Case studies and ROl analysis

Productivity losses from MSDs result in increased e Future trends and implementation challenges

absenteeism, reduced efficiency, and higher » Strategic recommendations for businesses and

compensation claims. policymakers

ROI of ergonomic interventions: Studies show up to 32%

productivity gains and a 48% reduction in absenteeism Investing in ergonomics is key to sustaining workforce health,

with structured ergonomic programs [3]. boosting productivity, and reducing long-term costs, making

it a strategic necessity for Indian businesses.
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The MSD Crisis in India

Musculoskeletal disorders (MSDs) significantly impact India’s
workforce, leading to chronic pain, reduced mobility, and
decreased productivity. The rapid urbanization and
industrialization have diversified the workforce, introducing

unique ergonomic challenges, especially in informal sectors.

Sector-Specific MSD
Prevalence

MSDs disproportionately affect industries requiring physical

exertion or repetitive tasks.

Shown is the prevalence of MSDs in various critical sectors-

Note - The prevalence rates are based on various studies and may vary

depending on specific study parameters and sample sizes.

Agriculture
76%

Construction
77%

Information
Technology
74%

Key Insights

Healthcare
75% Mining

78%-81%

Railway
Porters
(sahayaks)
65%

Domestic
Workers
32%

e The high prevalence of MSDs in agriculture, healthcare, mining,

and construction underscores the need for targeted ergonomic

interventions to address physical exertion and repetitive tasks.

e The significant MSD rates in IT and other sectors highlight the

importance of adapting ergonomic solutions to diverse work

environments.


https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://pmc.ncbi.nlm.nih.gov/articles/PMC5384393/
https://academic.oup.com/joh/article/67/1/uiae077/7926635
https://pmc.ncbi.nlm.nih.gov/articles/PMC6225486/
https://www.jniosh.johas.go.jp/en/indu_hel/doc/IH_54_4_377.pdf
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299415

Economic Impact and Urgency

Musculoskeletal Disorders (MSDs) impose a significant economic burden
on the Indian economy. This burden includes direct healthcare
expenditures, rehabilitation costs, and indirect losses due to reduced
workforce productivity and absenteeism. The broader implications extend
beyond direct costs, affecting workforce morale, increasing turnover rates,

and impairing long-term operational efficiency.

Breakdown of Economic Costs
Healthcare and Treatment Costs

e Direct costs include medical consultations, physiotherapy,
surgery, and rehabilitation.

e India’s annual healthcare expenditure on work-related MSDs
is estimated in the billions, affecting employers and workers,

especially in labor-intensive industries.

Absenteeism and Lost Productivity

e MSD-related absenteeism results in significant workforce
downtime, reducing operational efficiency.
e Studies indicate that MSDs contribute to nearly 20% of all lost

workdays in sectors like manufacturing and construction.
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Workers' Compensation Claims and Legal Costs

e Compensation claims for MSD-related injuries can be
substantial, particularly in industries with repetitive or
physically demanding tasks.

e Legal cases related to workplace injuries further add to

employer liabilities and operational risks.

Turnover and Recruitment Costs

e Chronic MSD cases often lead to employees leaving their
jobs, resulting in higher turnover rates.

e Recruiting and training replacements increases
operational costs, especially in specialized roles

requiring skilled labor.




Comparative Analysis: MSD Costs vs. Ergonomic Interventions

Category Cost of MSDs Cost of Ergonomic Interventions

Healthcare & treatment expenses High recurring costs for medical care One-time investment in ergonomic solutions

- : Lost productivity & absenteeism o .
Lost productivity & absenteeism _ o Improved efficiency and reduced absenteeism
Workforce downtime and decreased efficiency

Workers’ compensation claims Increased liability and financial burden Decreased claims with safer work environments

Employee turnover & recruitment High costs to hire & train new employees Lower attrition rates with improved workplace safety

Key Insights

e MSDs cause substantial direct and indirect economic losses, impacting businesses and the economy.

e Strategic ergonomic interventions lead to significant cost savings by reducing healthcare expenses, absenteeism, and turnover.

By adopting proactive ergonomic measures, businesses in India can reduce financial strain, improve workforce productivity, and

enhance overall organizational performance.
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Implementation Roadmap for Ergonomic Programs

To effectively mitigate MSD risks, businesses should adopt a structured implementation roadmap

e Assessment and Risk Identification

Conduct ergonomic risk assessments to identify specific MSD hazards within the

workplace.

e Development and Pilot Testing

Design targeted ergonomic interventions and pilot these solutions in selected

depa rtments or teams.

e Training and Capacity Building

Provide comprehensive ergonomic training programs for employees and

management, emphasizing practical skills and awareness.

e Full-Scale Implementation

Roll out successful ergonomic solutions across the organization, encompassing

physical modifications, digital tools, and administrative practices.

e Monitoring, Evaluation, and Refinement

Regularly evaluate ergonomic program effectiveness, gather employee feedback,
monitor MSD incidence rates, and continuously refine intervention strategies based

on results.

‘i .

Key Findings
e Structured implementation ensures effective,
sustainable ergonomic outcomes.

e Regular evaluation is essential for continuous

improvement.
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Metrics and Indicators for Measuring
Ergonomic Success

Evaluating the effectiveness of ergonomic interventions is
crucial for enhancing workplace health and productivity

Key metrics include -

« Reduction in MSD Incidence - Monitor the number of musculoskeletal « Productivity Metrics - Assess changes in work output, efficiency, and task
disorder cases before and after implementing ergonomic measures to completion times to determine the influence of ergonomic interventions
assess their impact. on productivity.

« Reduction in MSD Incidence - Monitor the number of musculoskeletal « Employee Satisfaction and Engagement - Conduct regular surveys to
disorder cases before and after implementing ergonomic measures to gauge employee comfort, satisfaction, and adherence to ergonomic
assess their impact. practices, reflecting the program’'s acceptance and effectiveness.

Implementing these metrics ensures data-driven decisions, continuous improvement, and a healthier, more productive work environment.



Ergonomic
Interventions -
Comprehensive
Approaches

Ergonomic interventions are essential to mitigate the
prevalence and severity of MSDs. These solutions can be

broadly categorized into three comprehensive approaches
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Physical ergonomic interventions focus on modifying the workplace environment

to address and eliminate MSD risk factors directly -

e Ergonomic Seating Solutions - Chairs designed with adjustable height, lumbar
support, and customizable seat positioning to promote neutral postures and

reduce strain on muscles and joints.

e Adjustable Desks: Height -adjustable desks allow alternating sitting and standing

positions, significantly reducing sedentary stress and improving circulation.

e Optimized Workstations - Arrangement of workstations according to ergonomic
guidelines, including correct screen heights, proper keyboard and mouse

positions, and sufficient legroom to reduce muscular strain.

e Ergonomically Designed Tool -: EQuipment and machinery designed to minimize
repetitive motions, awkward postures, and excessive force. This includes padded
handles, tools shaped to reduce wrist and shoulder strain, and machinery

adjusted to appropriate height and angles to prevent injury.
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Employee Training and
Administrative Controls
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e Ergonomic Education Programs -Comprehensive training sessions
covering correct lifting techniques, proper sitting and standing postures,
use of ergonomic equipment, and the importance of regular posture

breaks.

 Workshops and Seminars - Interactive sessions that empower
employees to proactively identify and mitigate ergonomic risks,

emphasizing long-term behavioral change.

e Administrative Controls -Organizational practices like scheduled task
rotations to reduce repetitive stress injuries, structured micro-breaks to

alleviate muscular fatigue, and regular audits of ergonomic compliance.

e Preventive Exercises and Stretching Programs - Incorporation of
regular stretching and strengthening exercises in workplace routines,

enhancing muscle flexibility and resilience.

Future of MSK 2025 | © 2025 BGM Health
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Digital Ergonomic Solutions

[P N ——
e

_______________________________________________________________________________________________________________

Digital ergonomic solutions integrate technology-driven interventions to enhance
workplace safety, optimize posture, and prevent musculoskeletal disorders (MSDs).

These include -

e Wearable Technology — Devices like Lumo Lift and Upright GO posture trainers
monitor posture and send real-time feedback, reducing strain and improving

spinal alignment.

e Al-Powered Ergonomic Platforms — Software such as ErgoSuite and Kinetisense
analyze movement patterns, provide ergonomic risk assessments, and offer

personalized recommendations for posture correction.

e Virtual Ergonomic Assessments & Remote Coaching — Fitwel and ErgoSolve enable

remote evaluations of workstations via video conferencing, ensuring optimized

home and office setups

By incorporating these data-driven solutions,

e Gamification & Interactive Engagement — Platforms like WorkPose integrate Al with  organizations can reduce MSD risks, improve
interactive modules to improve ergonomic compliance through personalized employee well-being, and enhance productivity,

exercises and real-time adjustments. ensuring a safer and healthier work environment.



Case Studies -
Proven Ergonomic
Interventions in India

Ergonomic Redesign in Sand Core
Manufacturing

Workers in sand core making face persistent musculoskeletal stress due to
repetitive movements and poor posture. Ergonomic intervention
redesigned workstations, drastically reducing unnecessary movements
and awkward postures. As a result, the time taken per core production
decreased from 237 seconds to 181 seconds, enhancing productivity by

approximately 30% [3].

Goldsmith Sector Transformation

Goldsmiths traditionally experienced significant respiratory and
musculoskeletal discomfort due to the manual blowing techniques employed
in bead heating. This method required continuous oral expiration, leading to
respiratory symptoms and facial muscle fatigue. A study involving 100 male
goldsmiths from the Davangere District of Karnataka, Indig, revealed that
many workers reported respiratory issues, reduced lung volumes, and
decreased peak expiratory flow rates, likely resulting from the sustained
pressure generated during the blowing process. Additionally, this work habit
increased facial muscle fatigue by the end of the day [7].

The introduction of an ergonomic intervention, specifically a hand air pipe,
significantly reduced facial muscle fatigue and respiratory stress among the
goldsmiths. This ergonomic redesign led to improved employee health and

increased operational efficiency.

Innovative Ergonomic Solutions in Carpentry

In carpentry, poorly designed tools led to significant wrist deflection and
musculoskeletal strain. Introducing ergonomically designed pistol-grip
handles significantly reduced wrist fatigue, improved worker comfort, and
enhanced productivity.

These case studies exemplify how targeted ergonomic interventions improve

employee health and economic productivity.
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Cost-Benefit Analysis of Ergonomic Interventions

Investing in ergonomic interventions yields significant financial and operational advantages for organizations,

encompassing both direct and indirect cost savings -

« Direct Healthcare Cost Savings -
 Reduced Medical Expenses - Implementing ergonomic solutions can decrease the frequency of work-
related musculoskeletal disorders (MSDs), leading to lower medical treatment and rehabilitation costs.
e Lower Workers' Compensation Claims - Effective ergonomic programs can result in fewer injury claims,

reducing the financial burden on organizations.

« Indirect Productivity Gains -
e Enhanced productivity with reported increases of up to 32% due to improved workplace ergonomics [8].
e Substantial reductions in absenteeism, with studies showing up to 48% fewer workdays lost_[9].
e Lower employee turnover rates, reducing recruitment and training costs.

e Improved workforce morale and employee job satisfaction, enhancing overall organizational efficiency.

Return on Investment (ROI) -
Analyses indicate that ergonomic programs can yield returns ranging from 3:1 to 15:1 times the initial investment, underscoring their financial viability and

strategic value [10].

These findings highlight the substantial economic benefits of ergonomic interventions, making them a prudent investment for organizations aiming to

enhance productivity and reduce costs.
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India’s Current Policy and

Reg U Iq to ry F rq m ewo r k e Comprehensive Legislation - Develop modern occupational health

safety (OHS) legislation with adequate enforcement mechanisms to

India’s occupational health regulations lack explicit ergonomic standards, address current industrial risks.

leading to inconsistent implementation and heightened health risks. * Extend Coverage to Informal Sector - Expand existing occupational

health-related legislation and facilities to workers in the unorganized

Policy Gaps sector with immediate implementation and periodic review for

e Fragmented Legislation - Existing laws are outdated and do not improvement.

adequately cover the evolving nature of industrial risks and hazards. * Enhance Enforcement - Strengthen regulatory bodies with adequate

e Informal Sector Exclusion - Over 90% of India's workforce is in the staffing and resources to implement safety norms effectively.

unorganized sector, which often falls outside the scope of current

regulations [11]. Implementing these measures can enhance worker safety, improve

 Enforcement Deficiencies -Inadequate staffing and resources in productivity, and reduce healthcare costs associated with poor

regulatory bodies lead to poor enforcement of safety norms. ergonomics.

- \ R\l \\\‘\_ | ;\\\
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Emerging Trends in Ergonomic Interventions

These trends indicate a shift toward proactive, inclusive, and technology-driven ergonomic practices, enhancing long-term workplace
health and productivity. Emerging trends in ergonomic interventions in India are increasingly leveraging advanced technologies to

enhance workplace health and productivity - Technological Integration

e Wearable Technology

v Devices such as fitness bands and continuous health monitors are

being adopted to track employees’ physical activities and health
metrics, facilitating early detection of ergonomic risks. For instance,

GOQii offers wearable fitness bands that collect activity and sleep dataq,

providing personalized coaching to promote healthier work habits. J— A
Similarly, Ultrahuman has developed health-monitoring platforms like « Artificial Intelligence (Al)
the Ultrahuman Ring and M1 continuous glucose monitor to assist users

in managing their metabolic health. Ultrahuman v Al is integrated into ergonomic assessments to analyze work patterns

and predict potential ergonomic issues, enabling proactive

e Virtual and Augment Reality (VR/AR) interventions. This integration assists in refining equipment design and
\/ VR and AR technologies are utilized for immersive training programs, reducing strain through task automation, particularly in sectors like

: . e . g healthcare and construction.

allowing employees to engage in realistic simulations that improve

ergonomic practices. Companies like Fusion VR provide VR solutions These technological advancements signify a shift towards proactive and
tailored to address unique workplace challenges, enhancing training data-driven ergonomic interventions in India, aiming to enhance employee

efficacy and employee engagement. well-being and organizational efficiency.
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Challenges in Implementing Ergonomic Interventions

While ergonomic interventions hold great promise, their implementation in India faces several challenges -

Resource Constraints

SMEs frequently struggle with financial and logistical limitations, hindering the

adoption of comprehensive ergonomic measures.

Lack of Awareness and Training

Insufficient knowledge among employers and employees restricts the

widespread acceptance and effective implementation of ergonomic solutions.

Resistance to Change

Employees accustomed to traditional methods may resist ergonomic

adjustments, perceiving them as unnecessary or disruptive.

Diverse Work Environments

India’s diverse occupational landscape presents unique ergonomic challenges
in each sector, complicating standardized approaches and necessitating

tailored solutions.

Addressing these challenges will require concerted efforts involving education, financial support, targeted policy frameworks, and active participation

at all organizational levels.



Strengthening Ergonomic Implementation: Strategic
Recommendations for Businesses and Policymakers

To effectively address musculoskeletal disorders (MSDs), businesses
and policymakers should consider the following strategic

recommendations:
Immediate Actions -

Establish Ergonomic Policies
Develop clear ergonomic policies supported by organizational

leadership to foster a proactive culture. Long-Term Strategies -

Provide Ongoing Training

Conduct Ergonomic Assessments . ] :
, , , o Offer continuous education on ergonomics to ensure employees
Perform regular evaluations to identify and mitigate

adopt safe work practices.

ergonomic risk factors, reducing the likelihood of MSDs.

Integrate Ergonomics into Operations

Engage Employees : o :
Involve workers in identifying ergonomic issues and developing APPly ergonomic principles to all aspects of operations

management, aligning work processes with human capabilities.

solutions, leveraging their firsthand experience.

Implementing these measures can reduce MSD prevalence, enhance productivity, and improve employee well-being.

Future of MSK 2025 | © 2025 BGM Health



Investing in Ergonomics, Investing
in India’s Future

Investing in ergonomics is a strategic imperative for India’s future,
offering immediate health benefits and substantial long-term economic
gains. By proactively implementing ergonomic measures, organizations
can reduce the prevalence of musculoskeletal disorders, enhance
employee well-being, and boost productivity. This commitment
safeguards the workforce and strengthens the nation’'s economic
foundation, underscoring the critical importance of ergonomics in India’s

development trajectory.

Future of MSK 2025 | © 2025 BGM Health




BJM Health Revolutionizing MSD Care in India

BJM Health is transforming musculoskeletal healthcare management through its innovative digital platform, connecting

certified physiotherapists directly with employees for personalized and proactive care -

Customized Exercise Plans Virtual Physiotherapy Sessions Engagement through Innovation
Tailored exercise regimens effectively Secure, high-quality consultations BJM Health uses digital solutions like
address individual employee needs accessible via video conferencing, personalized videos and 24/7 chat
and promote rapid recovery. providing convenient specialist care messaging to enhance patient
regardless of geographical location. engagement. These tools keep patients

motivated and supported throughout their

treatment journey.

Organizations integrating BJM Health’s solutions experience significant improvements in workforce health, reduced healthcare

expenses, decreased absenteeism, and improved overall productivity, reinforcing ergonomic investments’ strategic value.
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