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INTRODUCTION

In May of 2005, the City of Arvada implemented an innovative program for the treatment of employee musculoskeletal injury and pain.  The program, known as PainFree, was introduced in an effort to control workers’ compensation and health plan utilization costs associated with the treatment of these prevalent and often costly employee injuries.  PainFree is an early intervention program consisting of a form of deep tissue manual therapy known as Trauma Release™ Techniques (TRT), developed and provided by the Dorn Companies.  The PainFree program seeks to provide treatment to employees in the early of stage of injury, prior to developing into a chronic condition with the employee becoming an OSHA recordable or its equivalent for the City, filing a workers’ compensation claim, or seeking treatment through the City’s health benefits plan.

In June 2006, a review of the City’s PainFree program showed an estimated $68,275 reduction in direct workers’ compensation costs attributable to treatment (Exhibit A). Program costs totaled $7,582 producing an 800% return on investment. Recognizing that treatment costs are only one component of the costs associated with employee pain and injury, in January of 2007 the Department of Risk Management commenced to study the impact of the program on employee productivity.  The purpose of the study more specifically was to measure employee presenteeism, or the indirect costs of employee lost productivity due to pain.
STUDY OBJECTIVES

The objectives of this study were to:
1. Establish the baseline annual cost of employee presenteeism due to pain within the City’s police department and,

2. Study the impact of the PainFree early intervention program on reducing employee presenteeism costs. 
METHODS
Survey Methodology

The Work Limitations Questionnaire (WLQ) is a validated survey tool developed by the Health Institute of the Tufts-New England Medical Center to measure presenteeism among employee populations.  Presenteeism is defined as “the decrement in performance associated with remaining at work while impaired by risk factors or health problems.” The WLQ measures, in percent of lost productive time, the degree to which physical and emotional problems interfere with the following work areas: time management, physical demands, mental/interpersonal demands, and output demands. For the purpose of this study, WLQ survey questions were modified to focus specifically on the role of physical pain or discomfort in interfering with employee’s abilities to perform these work-related tasks. The twenty-five question version of the Work Limitations Questionnaire (WLQ) was administered to employees of the City’s police department from February 2007 through May 2007. The City’s police department consists of 243 employees who perform primarily public safety and administrative functions. 

The questionnaire was first administered to a sample group (n=49) department employees prior to the start of treatment to establish a baseline annual cost of lost productivity due to pain within the police department.  The sample group consisted of department employees volunteering to participate in the study. The questionnaire was administered a second time to the sample group immediately after treatment was completed.  Questionnaires were administered and scored in accordance with WLQ guidelines by the City’s department of risk management. Statistical methods and hypothesis testing were employed to establish significance and construct 95% confidence intervals of study outcome measures.

Intervention Plan
The early intervention program consists of a system of treatment known as Trauma Release™ Techniques. Trauma Release™ Techniques are a unique form of manual therapy consisting of specific treatment protocols developed to treat soft tissue musculoskeletal injuries common to the workplace. Trauma Release™ Techniques was first used by the State of Colorado in 1999 to reduce the cost of treatment of musculoskeletal and repetitive motion workers’ compensation claims. Studies of the state’s experience show that the program was effective in reducing treatment costs by up to 80%.
The treatment plan involves: identifying the trauma, defining the trauma, applying Trauma Release™ Techniques, and educating the employee on prevention and self-care. Employees are asked to identify their complaints on location charts diagramming pain patterns specific to their condition. After the location has been identified, the appropriate pain chart is cross-referenced to specific TRT treatment protocols. The treatment protocols outline the muscle groups affected and the Trauma Release™ Technique to be applied along with stretching exercises to instruct the employee in self-care. Early intervention treatment is delivered on-site by a specialist trained in Trauma Release™ Techniques. Employees received a 30-minute treatment session once per week until symptoms were relieved.
RESULTS

A total of 49 department employees participated in the sample group. The main outcome variable from the WLQ questionnaire was the percent productivity loss associated with pain-related presenteeism. Table 1 displays outcome measures on this variable for the sample group. Results of the sample group showed that 4.00% of productive time was lost due to pain-related presenteeism, with a 95% confidence interval of (3.09%, 4.92%). This finding is statistically significant (p=0). Post-treatment surveys showed that lost productive time for the sample group was significantly reduced on a two-tailed test of the paired difference of the mean (-2.14, p<.0001). Study results for the sample group showed a 54% decrease in mean lost productivity, from 4.0% to 1.86%.

	Table 1: Outcome Measures – Percent Productivity Loss

	
	Sample Group

	
	Pre-Treatment
	Post-Treatment
	Paired Difference

	Mean (Percent)
	4.0%
	1.86%
	-2.14%

	95% Confidence Interval
	3.09% to 4.92%
	1.11% to 2.61%
	-2.94% to -1.35%

	
	
	
	

	Significance Tests, Two-Tailed

	Mean
	z= 8.58, p= 0.0
	z= 4.87, p<.0001
	z= 5.29, p<.0001

	
	
	
	


WLQ survey results are reported in annual hours of lost productivity in Table 2, which assumes a 2,000-hour work year. The mean annual amount of lost productivity (pre-treatment) for the sample group was 80 hours per employee, with a 95% confidence interval of (61.8, 98.4). Post-treatment surveys showed that annual lost productive time for the sample group was reduced by 42.8 hours per employee, with a 95% confidence interval of (-58.8, -27). Distributional properties and statistical test results are similar to the WLQ outcomes measure for percent as hourly productivity loss is simply a scalar multiple of percentage loss. 
	Table 2: Outcome Measures – Annual Hours of Lost Productivity Per Employee

	
	Sample Group

	
	Pre-Treatment
	Post-Treatment
	Paired Difference

	Mean (Hours)
	80
	37.2
	-42.8

	95% Confidence Interval
	61.8 to 98.4
	22.2 to 52.2
	-58.8 to -27

	
	
	
	


Table 3 reports the estimated dollar cost of pain-related presenteeism and the estimated cost savings related to treatment. Dollar cost estimates are based on total employee compensation computed using actual employee hourly wage rates and a benefits burden rate of 27%. The mean annual baseline cost of lost productivity per employee was estimated at $1,836 per employee, with a 95% confidence interval of ($1,149, $2,523). The total mean cost of lost productivity for the sample group (n=49) is $89,964.  The mean post-treatment cost of lost productivity was estimated at $921, with a 95% confidence interval of ($388, $1,455). The gain in productivity was $915 with a 95% confidence interval of ($414, $1,415).  This finding was statistically significant with p=.0003. The total gain in productivity for the sample group (n=49) was $44,835.
	Table 3: Estimated Annual Cost Savings

	
	Sample Group

	
	
	
	Annual Cost Savings

	
	Pre-Treatment
	Post-Treatment
	Attributable to Treatment

	Per Employee
	
	
	

	Mean
	$1,836
	$921
	$915

	95% Confidence Interval
	$1,149 to $2,523
	$388 to $1,455
	$414 to $1,415

	
	
	
	

	Aggregate (n=49)

	Mean
	$89,964
	$45,129
	$44,835

	
	
	
	


DISCUSSION AND CONCLUSION
This study investigated the relationship between pain and lost productivity in dollar terms within the City of Arvada’s police department and the impact of the PainFree early intervention program in reducing these costs.  Study results show that employee pain plays a significant role in the City’s police department impacting productivity and the ability of employees to perform work related tasks.  The study demonstrated the effectiveness of the early intervention program in significantly reducing the indirect costs of lost productivity due to employee pain and the ability to measure program return on investment in dollar terms.
The annual baseline cost of lost productivity due to pain is estimated at $1,836 per employee on average, at an annualized cost of $89,964 for the sample group (n=49). Regarding the treatment effect, results for the sample group indicate that the PainFree program can be an effective and cost-efficient early intervention. Annual presenteeism costs for the sample group were significantly reduced by 50% from $1,836 to $921 on average for a mean productivity gain of $915 per employee. Total productivity gain for the sample group is estimated at $44,835. The total actual cost of treatment for the 49 employees in the sample group was $13,404, producing a return on investment (ROI) of 234%. 

If we infer that the pain characteristics of the police department as a whole (n=243) are similar to that of the sample group (n=49), we can attempt to estimate total departmental costs of pain-related presenteeism and potential program savings assuming all employees receive treatment. Under these inferences, the annual aggregate costs of presenteeism for the department as a whole can be approximated at $446,148, with a 95% confidence interval of ($279,207, $613,089).  The annual aggregate costs of presenteeism for the department post-treatment is estimated at $223,803, with a 95% confidence interval of ($94,284, $353,565). Total productivity gain for the department is estimated at $222,345, with a 95% confidence interval of ($100,602, $343,845). 
	Table 4: Estimated Annual Cost Savings

	
	Departmental Group

	
	
	
	Annual Cost Savings

	
	Pre-Treatment
	Post-Treatment
	Attributable to Treatment

	Per Employee
	
	
	

	Mean
	$1,836
	$921
	$915

	95% Confidence Interval
	$1,149 to $2,523
	$388 to $1,455
	$414 to $1,415

	
	
	
	

	Aggregate (n=243)

	Mean
	$446,284
	$228,345
	$222,345

	95% Confidence Interval
	$279,207 to $613,089
	$94,284 to $353,565
	$100,602 to $343,845

	
	
	
	


These ROI calculations are based solely on cost savings from reduced presenteeism and ignore other costs that would be associated with reduced medical and workers’ compensation claims rates. In addition, there are non-pecuniary benefits such as improved physical and psychological wellbeing of employees that this study does not attempt to account for.
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EXHIBIT A
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(for 12 Month Period ending June 2006)

Employees Completing PainFree Treatment

Carrier Patient Nm Provider Employer Claim # Opened Description Cost

PAINF CL ARVADA 6/15/2005 PAIN FREE $113.00

ARVAD CL ARVADA 6/21/2005 PAIN FREE $322.75

PAINF CL ARVADA 6/21/2005 PAIN FREE $113.00

PAINF CL ARVADA 6/15/2005 PAIN FREE $113.00

PAINF CL ARVADA 6/15/2005 PAIN FREE $113.00

ARVAD CL ARVADA PAINFREE 9/7/2005 PAIN FREE $238.00

ARVAD CL ARVADA PAINFREE 9/7/2005 PAIN FREE $238.00

ARVAD CL ARVADA PAINFREE 9/7/2005 PAIN FREE $178.50

ARVAD CL ARVADA PAINFREE 8/31/2005 PAIN FREE $119.00

ARVAD CL ARVADA PAINFREE 8/31/2005 PAIN FREE $238.00

ARVAD CL ARVADA PAINFREE 8/31/2005 PAIN FREE $238.00

ARVAD CL ARVADA PAINFREE 8/31/2005 PAIN FREE $119.00

ARVAD CL ARVADA PAINFREE 8/31/2005 PAIN FREE $238.00

ARVAD CL ARVADA PAINFREE 8/31/2005 PAIN FREE $178.50

ARVAD CL ARVADA PAINFREE 8/31/2005 PAIN FREE $357.00

ARVAD CL ARVADA PAINFREE 8/31/2005 PAIN FREE $297.50

ARVAD CL ARVADA PAINFREE 8/31/2005 PAIN FREE $297.50

ARVAD CL ARVADA PAINFREE 8/31/2005 PAIN FREE $238.00

ARVAD CL ARVADA PAINFREE 9/14/2005 PAIN FREE $238.00

ARVAD CL ARVADA PAINFREE 9/14/2005 PAIN FREE $238.00

ARVAD CL ARVADA PAINFREE 9/21/2005 PAIN FREE $178.50

ARVAD CL ARVADA PAINFREE 10/21/2005 PAIN FREE $238.00

ARVAD CL ARVADA PAINFREE 10/27/2005 PAIN FREE $238.00

ARVAD CL ARVADA PAINFREE 11/2/2005 PAIN FREE $119.00

ARVAD CL ARVADA PAINFREE 11/2/2005 PAIN FREE $297.50

ARVAD CL ARVADA PAINFREE 11/9/2005 PAIN FREE $178.50

ARVAD CL ARVADA PAINFREE 11/16/2005 PAIN FREE $238.00

ARVAD CL ARVADA PAINFREE 12/7/2005 PAIN FREE $558.70

ARVAD CL ARVADA PAINFREE 4/4/2006 PAIN FREE $436.80

ARVAD CL ARVADA PAINFREE 4/11/2006 PAIN FREE $686.40

ARVAD CL ARVADA PAINFREE 6/27/2006 PAIN FREE $124.80

ARVAD CL ARVADA PAINFREE 6/27/2006 PAIN FREE $62.40

Total Cost $7,582.35

Cost per case $236.95

Historical WC Cost per claim $3,793.05

(Avg. Arvada historical per claim WC cost for

soft tissue injuries per Arvada WC claims loss

run dated 3/30/2004)

Program Return on Investment

Number of known potential worker comp claims prevented

18

Estimated potential work comp costs based on historical per claim cost

$68,274.90

Total Cost of PainFree Program

$7,582.35

Estimated work comp cost savings

$60,692.55

Program Return on Investment 800.45%


RESEARCH SUMMARY








Objectives: 





(a) Establish the baseline annual cost of presenteeism due to musculoskeletal pain within the City’s police department and, 


(b)  Study the impact of the City’s PainFree early intervention treatment program in reducing costs of employee presenteeism due to pain.








Methods: 





This study uses the twenty-five question version Work Limitations Questionnaire developed by the Health Institute of the Tufts-New England Medical Center.  Surveys were administered to employees of the City’s police department prior to, and immediately following intervention therapy.  Statistical methods and hypothesis testing were employed to establish significance and construct confidence intervals of study outcome measures.








Results:  





Study results showed:


That the annual cost of presenteeism due to pain for the sample group (n=49) was approximately $89,964 per year.  


A 50% decrease in employee presenteeism cost from a mean of $1,836 per employee to $921 per employee.  


Results of the sample group are statistically significant (p=.0003). The total annual cost of lost productivity for the sample group was reduced by an estimated $44,835, yielding a 234% return on investment on gains in employee productivity.








Conclusions:  





Study results show that employee pain plays a significant role in the City’s police department impacting productivity and the ability of employees to perform work related tasks.  The study provides evidence that the City’s PainFree program is effective in mitigating the costs of lost productivity through early intervention and treatment of employee injury and pain and the reduction in the City’s OSHA recordables.  Gains in employee lost productivity were well in excess of program treatment costs.








