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Executive Summary 

For years researchers have looked at strength relative to body weight as a measure of 

performance in athletics and in health.  In industry, strength to body weight (SBW) has 

become a measure of healthy vs. unhealthy when studying medical, disability and workers’ 

compensation claims.  A worker with a healthy SBW has fewer medical, disability and 

workers’ compensations costs. 

A recent analysis of the Industrial Physical Capability Services, Inc.
1
 (IPCS™) database

shows a 4% and 5% decrease in the SBW in the workforce over the last five years for 

males and females, respectively.  This does not bode well for industry because it means 

workers are becoming more unhealthy which will only increase healthcare and related 

costs. 

IPCS believes that the downward trend over the past five years regarding a workers’ SBW 

could have been dramatically slowed by requiring a recurring Physical Capability 

Evaluation (PCE™).  By slowing the downward trend of the SBW, a company could realize 

substantial ROI based on fewer medical, disability and workers’ compensation claims as 

well as lower absenteeism and greater productivity.  In fact, the IPCS™ analysis shows an 

average ROI of $10 saved for every $1 invested. 

This White Paper will provide the rationale for loss of muscular strength as a risk factor and 

the critical role muscular strength plays in reducing healthcare and disability costs. 

1Industrial Physical Capability Services, Inc. is a privately held company in Hudson, OH.  It utilizes a proprietary mathematical model to evaluate 
workers to correctly match their physical capability to the physical demands of the job. 

Introduction 

The physical characteristics of the industrial worker continue to change as we move through the 

second decade of the 21
st
 century.  There has been a significant shift in the age of the worker –

many more 60 and 70 year olds have stayed in the workplace.  Tied into the shift with the aging 

workforce is the continued increase in the number of obese workers and in addition the number 

of workers who are less physically active than those in the 20
th

 century.

None of this bodes well for projected disability costs, healthcare costs, pharmacy costs and 

workers’ compensation costs.  The only thing that can be said is that these costs will continue to 

rise. 

In the past several years, many research articles have been written on these topics.  The most 

recent one was published in the Journal of Occupational and Environmental Medicine, May 2013 

titled “Advancing Workplace Health Protection and Promotion for an Aging Workforce”.  The 

article was authored by a consortium of individuals who gathered as a task force to explore 
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issues related to the aging workforce.  The task force reviewed many research articles and a 

summary of this research is below: 

 Most workers, age 55 and older, have a lower incidence rate of injuries but a higher rate

for fatal injuries.

 Older workers recover more slowly from injuries and illnesses resulting in delays in

returning to work and more costly claims.

 Older workers have higher rates of chronic-disease risks, greater medical care costs, and

a higher likelihood of disability than younger workers.

o Most of these increases are due to a lifetime of poor health in general and not

necessarily associated with age.

o Many of the chronic diseases had their origins when younger due to poor lifestyle

choices.

 Suggested best practices included:

o Investing in the workforce at a young age will save money in the long term

through reduction of chronic health problems.

o Strategies should be based on the premise ‘a healthier worker is a safer worker.’

According to the U.S. Bureau of Labor Statistics, there are more workers 55 years and older in 

the workplace than ever before.  In fact, the number of Americans aged 65 and older will nearly 

double between now and 2030 and most of them will continue to work. 

According to the research of Thorpe and Howard, two-thirds of the rise in national healthcare 

spending in the last 20 years can be attributed to the decline in American’s lifestyle habits, most 

of which is due to the rise in obesity. 

Another factor to consider is that muscular weakness naturally occurs after the age of 30 but 

compounding this decrease is physical inactivity and lack of aerobic conditioning (Zuhosky). 

IPCS™ has been performing physical capability evaluations (PCE™) in industry since 1998.  

The PCE™ evaluates the strength of the upper body and lower body using isokinetic equipment.  

IPCS™ uses a proprietary mathematical formula to assess the physical capability of the worker 

which includes a Force Curve Analysis, Muscle Symmetry Analysis and Strength to Body 

Weight Analysis.  Since 1998, IPCS™ has conducted more than 240,000 PCE’s™ and has 

tracked injury and medical costs relative to the outcome of the PCE™. 

Our data supports the research showing increases in obesity and loss of muscular strength over 

the past decade.  Our research also demonstrates that the most critical risk factor impacting the 

health and well-being of the worker is decreased muscular strength.  Although not life 

threatening, maintaining muscular strength with age is critical to preventing rising healthcare 

costs.   



©2014.Industrial Physical Capability Services, Inc. 4 

Age, Obesity and Costs 

Chart 1 shows that between 2003 and 2012, the percentage of industrial workers who took the 

PCE™ and were obese as determined by Body Mass Index, increased from 35.9% in 2003 to 

39.9% in 2012.  The chart also shows that there was not much change in the first level of obesity 

(BMI = 30.0-34.9).  But there was a significant increase in the percentage of workers in the 

Severe and Morbid Obese categories as measured by a BMI of 35.0-39.9 and 40 or greater, 

respectively.  The Morbidly Obese group increased from 3.7% to 6.1% which is a 63% increase 

and the Severe group increased from 8.8% to 10.6% which is a 20% increase.  Compare these 

increases in Severe and Morbid obesity to the overall increase of just 11%. 

It is the Severe and Morbid Obese groups that cost industry much more in medical care, 

pharmacy and disability costs. 

Chart 1 

This data shows that companies need to look at BMI differently.  Because of the dramatic 

increase in Morbid Obesity, it is felt that additional categories are needed to better understand 

increased costs associated with obesity.  We suggest those with BMI’s of 40 or more should be 

separated into additional categories of 40-44, 45-49 and greater than 49 to obtain a more accurate 

account of the cost of obesity within your organization as shown in Chart 2 and Chart 3. 

Chart 2 



©2014.Industrial Physical Capability Services, Inc. 5 

To demonstrate the importance of looking at the cost of obesity with the additional BMI 

categories, Chart 3 shows that a worker with a BMI of 50 or more has nearly 2.5 times the 

annual medical costs compared with someone who has a BMI of 18-24.  Chart 3 also shows a 

significant increase in medical costs with each increase in the BMI category.  (The data 

presented in Chart 3 is from one of IPCS’s clients in 2012.)  

Chart 3 

Many people feel that age is a factor with obesity and related costs.  Chart 4 clearly shows that 

obesity impacts all age groups and is not specific to the older worker.  In other words, the 

percentage of Morbidly Obese workers in the 30-39 age bracket (7%) is not too different from 

the 60 and older age bracket (6%). In fact it is slightly greater with the younger worker. 

Chart 4 
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Age, Obesity and Strength 

According to Flack, et. al., the human body loses between 3% to 8% of its muscle mass per 

decade beginning at age 30 and this accelerates to 5% to 10% after age 50 according to Marcell.  

This process is known as sarcopenia which is part of the natural aging process and can reach as 

much as 25-30% of a person’s total muscle mass over a lifetime. 

Compounding this problem is obesity and physical inactivity which has some researchers 

thinking that muscle loss is now being accelerated earlier in age and at a greater volume.  When 

this happens the worker is placed at a greater risk for injury and disease. 

A number of research studies have investigated aging, sedentary lifestyles and the impact 

physical inactivity has on medical costs and disability costs.  For example, research by Newell, 

et. al., who has studied sedentary behavior, has shown that each one hour increment of TV 

watching in a seated position increases risk for cardiovascular disease by 18%.   This study 

focuses not only on watching TV but sitting in general.  Many industrial jobs involve sitting and 

this is negatively impacting the level of physical activity of the worker.   

In a similar study by Birdee, et.al. involving 16,976 workers, the results showed individuals who 

were physically inactive had a higher reported incidence of cardiovascular disease than those 

who were physically active.   As previously stated,  Zuhosky showed that muscular weakness 

30 Years 65 Years 

Aging 
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naturally occurs after the age of 30 which is also leading to an increase in physical inactivity and 

a decrease in aerobic conditioning.  These studies feed into the work by Berecki-Gisolf, J. et.al, 

showing that the incidence in disability claims increases with age as does the time off work per 

claim.  As the workforce continues to age, society can expect the lost-time claim burden to 

increase.  

The research is clear that this segment of the workforce that is physically inactive is at greater 

risk for cardiovascular disease, disability and decreased muscle strength in the 21
st
 century.

Strength and Age 

To support the research on loss of strength, IPCS™ analyzed its database of 246,058 industrial 

workers (211,498 males and 34,560 females).  Results from the IPCS™ analysis of its PCE™ 

shows that absolute strength for both the shoulders and knees decrease dramatically with age for 

both genders (Chart 5). 

Both genders demonstrate the same trends for shoulder and knee strength as measured by an 

isokinetic machine for shoulder flexion and extension and knee flexion and extension at 60 

degrees per second.  Interestingly, shoulder strength peaks in the 30-39 age group and is the 

lowest at the age group 60 and older.   

The knee results show that strength is about the same through 39 years of age for both genders 

and then rapidly decreases into the greater than 60 age group. 

These dramatic decreases in strength with age will create many costly issues for industry 

especially as more older workers remain in the workforce. 

Chart 5 

 

 

 

160

200

240

280

320

360

400

440

20-29 30-39 40-49 50-59 >59

Age

Fo
o

t 
P

o
u

n
d

s 
o

f 
To

rq
u

e

Comparing Knee Strength Across Age 
Groups by Gender

Males

Females

65

85

105

125

145

165

185

205

20-29 30-39 40-49 50-59 >59

Age

Fo
o

t 
P

o
u

n
d

s 
o

f 
To

rq
u

e

Comparing Shoulder Strength Across Age 
Groups by Gender

Males

Females



©2014.Industrial Physical Capability Services, Inc. 8 

Strength to Body Weight (SBW) 

For years researchers have looked at strength relative to body weight as a measure of 

performance in athletics and in health.  In industry, strength to body weight has become a 

measure of healthy vs. unhealthy when studying medical, disability and workers’ compensation 

claims as shown by the figure below. 

Unfortunately, since most weight gain is in the form of fat weight and as SBW scores decrease, 

the risk for injury, disease and disability increase.  When presenting the IPCS™ strength data 

relative to body weight, the results clearly show the SBW decreases with age which is probably 

due to the combination of loss of strength and increase in body weight (Chart 6). 

Chart 6 

When combining the knee and shoulder data, IPCS™ was able to calculate an overall SBW.  

When plotting the SBW over the last 5-years (2008-2012) as shown in Chart 7, the results are not 

very encouraging since a downward trend is shown for each gender (blue line).  This trend 

clearly puts the worker at greater risk for injury, disease and disability.  When doing a trend 

analysis on these results, both trend lines (green) for males and females show a serious decline is 

yet to come.  It is felt that these trends are due to loss of strength and increased fat weight.  Loss 

of muscle is associated with loss of functionality to include more difficulty bending, stooping, 

climbing, standing and reaching.  The loss of shoulder strength with age is reflective of the 

increase in shoulder injuries and also means the worker will have more difficulty carrying, lifting 
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and reaching. The loss of knee strength with age is reflective in more balance issues, tripping and 

falling 

Chart 7 

Decreased Muscle Mass a Risk Factor 

There is good news among all these results presented in this White Paper.  Muscle is made to 

work, and if you do work it, it will remain strong and even increase in strength and functionality. 

However, if you put a cast on your arm and take if off 6-weeks later, the arm is much smaller due 

to loss of muscle mass caused by atrophy.  When muscle is not used, it will shrink. It does not go 

away but it is smaller, less functional and has less strength. 

The goal of every company should be to provide incentives to maintain a healthy and robust 

muscle mass among its workers.  There are significant benefits from this goal: 

 Significant decrease in strength with age will be minimized.

 Significant improvement in strength to body weight will be realized.

 Improvement in performance and functionality will occur.

 With an improved strength to body weight, fewer injuries, disabilities and illnesses will

occur.

The rationale behind the goal is that in order to maintain a healthy and strong muscle mass, the 

worker must be physically active.  A physically active person has a healthier and more functional 

muscle mass which is something that has been known for years. 

Strength Evaluations (PCE™) 

The research clearly shows that a healthier worker has fewer medical, disability and workers’ 

compensation claims.  In fact, Loppke’s et.al. research says a “healthier worker is a safer worker 

and a safer worker is a healthier worker.”  What can a company do to hire a healthier and more 

fit worker and then keep that worker healthier and fit?   

Require each new hire employee to successfully pass a physical capability evaluation (PCE™) 

and then to re-qualify every two years to continue employment.  Matching a worker’s physical 
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capability to the physical demands of job in conjunction with a healthy SBW has been shown to 

dramatically reduce claim costs as indicated below in a PCE™ case study. 

Case Study: 
Significant Reductions in Medical, Pharmacy and Workers’ Compensation Costs 

Over the years, IPCS™ has continually proven how its technology recommends a healthier and 
more fit worker.  If this is true, significant reductions in healthcare claims, workers’ compensation 
claims and less pharmacy utilization should occur. 

To test this hypothesis, IPCS™ has provided new hire physical capability evaluation (PCE™) services 
to many clients over the years and has had the opportunity to analyze loss runs for medical, 
pharmacy and workers’ compensation claims. IPCS™ has been able to establish baselines for these 
clients and then compare the baselines to changes due to the PCE™ program. 

After evaluating approximately 6,000 new hires for two of these clients who took the PCE™ and 
then comparing their results to baseline data, the following was obtained: 

 30% reduction in medical claim costs

 30% reduction in pharmacy claim costs

 25% reduction in workers’ compensation claim costs.

These savings were modified for premium adjustments each year.  The results over the last several 
years have been replicated from year to year which indicates consistency in the findings which 
allows for reproducibility.  

In moving forward with a recurring PCE™ program, the employee is informed at the time of 

employment that continued employment will be based on successful requalification of the 

PCE™ target  score.  This is legal.  Firefighters have had to re-qualify via a fitness evaluation for 

continued employment for many years.  A physical capability evaluation must be set up 

according to current EEO guidelines along with a defensible physical demands analysis. 

IPCS™ believes, based on its data analysis, that the downward trend over the past 5 years 

regarding a workers’ strength to body weight could have been dramatically slowed (as shown 

with the purple line in Chart 8) by requiring recurrent PCE™ testing.   

Chart 8 
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By slowing the downward trend of the SBW, a company would realize substantial ROI based on 

fewer medical, disability and workers’ compensation claims as well as lower absenteeism and 

greater productivity.  In fact our analysis shows an ROI of $10 saved for every $1 invested. 

Summary 

It would appear from the current research in the literature and the analysis of the IPCS™ 

database that strength in fact does decrease with age for both genders and at the same time severe 

and morbid obesity has increased substantially between 2003 and 2012.  The combination of loss 

of strength (sarcopenia) and rise in obesity has put in jeopardy the Strength to Body Weight 

(SBW) scores as indicated by the critical decrease in SBW from 2008 to 2012 for both genders.  

A reduced SBW puts the worker more at risk for injury, disease and disability. 

The good news is that this can be reversed by implementing the PCE™.  Companies who are 

proactive in selecting healthier and more fit workers and then requiring requalification every two 

years for continued employment will realize a substantial ROI. 
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