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Introduction 

The purpose of this analysis was to demonstrate through a scientific validation method that 

the Industrial Physical Capability Services, Inc. (IPCS) isokinetic physical capability 

technology is valid as a tool to assess the necessary strength (skill) to safely perform the 

essential functions of the jobs requiring a physical capability evaluation (PCE) before being 

hired specific by the National Manufacturer. 

An Overview 

Assessing the physical capability skills of a worker to determine if the worker meets the 

physical demands of the job is becoming more prevalent in industry particularly in physically 

demanding jobs.  Correctly matching the physical capability of the worker to the physical 

demands of the job should enhance productivity and efficiency of the worker and, thus, the 

company, as well as minimize on-the-job injuries.  This is best accomplished with a correctly 

matched worker, which results in fewer turnovers and less fatigue during the workday.  In 

contrast, a worker not correctly matched will fatigue, resign or attempt to do work that he/she 

does not possess the physical skills to do.  This results in injury, lost time and many other 

indirect cost factors that contribute to lost productivity and the inability to service the 

‘customer’. 

In the manufacturing industry, one of the critical physical capability skills needed to perform 

the essential functions of the job is strength.  Detailed job descriptions and job task analyses 

in the manufacturing industry clearly identify skills such as lifting, carrying, bending, 

reaching and others as critical to performing the job.  A job analysis for the jobs requiring a 

physical capability evaluation (PCE) identifies the critical requirements to perform the jobs 

including physical demands.  The physical demands of the jobs for the IPCS Eval group were 
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determined by job task analyses, which were performed independently by certified 

ergonomists.  The JTA’s are reviewed routinely and updated (most recent in 2009).  

The IPCS PCE evaluates the strength of the major muscle groups critical to performing the 

essential functions of the job as developed in the job analyses.  The IPCS PCE uses isokinetic 

equipment to assess the strength of shoulder flexion and extension and knee flexion and 

extension.  Inadequate strength associated with these two major muscle groups will prevent 

the worker from safely performing the essential functions of the job. 

Validity of the IPCS Technology 

There are several validation procedures that can be used to validate a process or technology.  

Construct validity uses a process in which a known condition exists and then a treatment is 

applied to determine if the known condition can be altered.  If the known condition is altered, 

then the treatment is purported to do what it was designed to do; thus, it is validated.  

Criterion validity is based on a demonstrated relationship between a performance criterion 

(i.e., on-the-job injuries) and scored evaluations in the assessment process (i.e. the IPCS 

evaluation). 

Since the physical capability skill of strength is critical to performing the essential functions 

of the job, it is safe to assume that workers who possess the critical strength perform the job 

better and more safely.  One way to assess this is to review the company’s injury history (a 

criterion measure) as it relates to strength.  One common injury in the manufacturing industry 

associated with strength is the overexertion injury.  Most overexertion injuries occur because 

the worker lacks adequate strength to perform the essential functions.  This results in injury.  

Thus a company that uses a validated physical capability strength test should experience an 

increase in productivity and efficiency because of fewer overexertion injuries and a decrease 

in the severity of overexertion injuries as measured by cost of injury. 
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Background Information 

To validate the IPCS technology, injury data from 2005-2010 was collected and analyzed (the 

criterion) for 10 manufacturing plants.  Four plants utilize the IPCS PCE (assessment) and 6 

plants do no PCE testing.  The IPCS PCE program was initiated in January 1999 for three 

plants.  One plant started using the PCE when the plant opened in 2003.  In order to match 

length of employment between all plants, only those new hire applicants hired for all plants 

between 1999 – 2010 were tracked for injuries.  The new hire applicants from the six plants 

not using the PCE were labeled the No IPCS Eval and the four plants using the IPCS PCE is 

the treatment group labeled (IPCS Eval).   

Table 1 shows the headcount for the plants. 

Table 1 

No IPCS 

Eval 

IPCS 

Eval 

Headcount 2,319 4,743 

The selection criteria for new hire applicants were the same for both groups except the IPCS 

Eval was administered the IPCS PCE.   In addition, the data indicates that the demographics 

between the two groups were similar.  The physical demands of the jobs for the IPCS Eval 

group were determined by job task analyses.   The job task analyses were performed 

independently by certified ergonomists.   

Establishing the Cut-off for Hire 

To determine the appropriate cut-off score in evaluating the performance of applicants on the IPCS 

PCE, the Job Task Analysis completed by GMSI was compared against the United States Department 

of Labor for the Dictionary of Occupational Titles (DOT).  Based on the frequency of lifting as 

defined by the DOT (i.e. never, rarely, occasional, frequent, and constant) in conjunction with the 

weight lifted and carried, push/pull requirements derived from the Job Task Analysis, it was possible 

to link the JTA for the IPCS Eval jobs to the strength definitions of Medium, Heavy and Very Heavy.  
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Since the IPCS cut-off (see next paragraph) is correlated to both the Job Task Analyses and the DOT, 

this link is critical in order for the IPCS PCE program to be effective in reducing on-the-job injuries.  

The most common job classification for the IPCS PCE is the Ingredient Handler which has a strength 

rating of Heavy. 
Results 

Incident Rate of Injury 

Table 2 shows the number of injuries according to injury type that occurred for each of the two types 

of plants.  KSB is Knees, Shoulders and Back.   Table 2 shows that the No IPCS Eval plants had more 

All Injuries, Strains and Strain-KSB  than the IPCS Eval plants.   

Table 2 

No IPCS 

Eval 

IPCS 

Eval 

All Injuries 428 308 

Strains 131 66 

Strains - KSB 75 43 

When expressing the number of new hires hired between 1999 and 2010 and injured according to plant 

type relative to the number of injuries, Chart 1 shows the incident rate for All Injuries, Strains and 

Strains-KSB is substantially greater for the No IPCS Eval plants when compared to the IPCS Eval 

plants.  In fact, the incident injury rate was 3 to 4 times greater for the No IPCS Eval plants compared 

to the IPCS Eval plants. 
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Chart 1 

Incident Rate of Injury
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Chart 2 shows the total cost of the incurred claims by injury type.  In all instances, the Total Incurred 

Claims was greater for the No IPCS Eval plants compared to the IPCS Eval plants. 

Chart 2 

Total Claims Incurred
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A more effective way to express the claim costs is to express the total cost according to 

headcount.  Chart 3 clearly shows that the cost per employee is significantly greater for the 

No IPCS Eval plants when compared to the IPCS Eval plants.  The difference ranged from 3 

to 5 times greater costs for the No IPCS Eval plants. 
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Chart 3 

Total Claims Incurred According to Headcount
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Conclusion 

The data analysis clearly shows that the performance in terms of the criterion (incident rate of 

injury) was substantially improved through the use of the assessment (physical capability 

strength test); thus, validating the technology.   
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Addendum 
Added Health Benefit 

IPCS in its analysis performs a Muscle Symmetry Analysis (MSA), Force Curve Analysis (FCA) and 

several mathematical functions before dividing body weight into the final score.  The rationale behind 

this process is that an individual’s strength must be proportionate to his/her body weight in order for 

the worker to safely perform the essential functions of the job. 

Three hundred and thirty-seven individuals who received the PCE between 1999-2010 were injured.  

Of these individuals, 52 received a Level 0 and were not recommended but were hired, 196 individuals 

achieved a Level 2 necessary for an Ingredient Handler and 89 achieved a Level 3 score. 

An analysis was done to see if there were any differences between the Level Achieved, injury cost and 

the impact of Level Achieved and Body Mass Index (BMI).  BMI is used to determine obesity. 

The average knee-shoulder-back claim cost according to Level Achieved is shown on Chart 4.  

Those workers who achieved a Level 0 had the highest average claim cost for Total Incurred 

costs.  Likewise, those workers who demonstrated the greatest strength as measured by the 

Level 3 achieved had the lowest average claim cost for knee-shoulder-back claims. 

Chart 4 

Average KSB Claim Cost For Total Inccured 
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When looking at the BMI according to Level Achieved, Chart 5 shows that the average BMI for Level 

0 was 33.2 compared with 29.3 for Level 2 and 26.9 for Level 3.  A BMI of 30 or higher is considered 

obese.  Normal weight has a BMI between 18 and 25.  The Level 3 group was the leanest group. 
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Chart 5 

Comparing Average BMI According to Level 
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Research clearly shows that individuals who have a BMI between 35 and 39 (Severe Obesity) and 40 

or more (Morbid Obesity) have higher incidents of injuries and higher claims costs.  Chart 6 shows the 

percent in each Level Achieved who had a BMI of 35 or more.  Twenty-one percent of those in Level 

0 were either severely or morbidly obese, which is one reason why their average claim costs are higher 

compared to the Level 2 and Level 3 groups.  Only 8.2% and 1.1% of the Level 2 and Level 3 groups, 

respectively, had severe or morbid obesity.   

Chart 6 

Percent Severe & Morbid Obese According to 
Level Achieved
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The results presented as Added Health Benefit clearly shows that the IPCS PCE brings additional 

value in terms of recommending healthier and more fit individual.   
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