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Abstract 
 
The goal of this analysis was to measure the effect of Regence’s wellness program on 
healthcare claims costs. This work will serve as a framework to establish formal 
statistical models of Return on Investment (ROI) and will indicate which activities yield 
the highest positive return. ROI is defined here as the ratio of savings in claims costs 
from participation to the program’s costs in dollars (savings / costs). A positive ROI 
simply means that every dollar spent on the wellness programs generates more than a 
dollar’s worth of savings. 
 
Complications and Insights 
 
While the ROI equation is simple and straightforward, the definition of these metrics is 
complicated. To understand “savings” associated with the wellness program, we must 
explore how healthcare costs differ depending on participation. 
 
Two questions quickly become apparent. First, when does the impact of the intervention 
manifest? Second, is it possible that in the short-term costs might increase due to positive 
utilization or preventive care while long-term costs decline? Because the timing of the 
effect is unknown, it would be helpful to chart the costs before and after the intervention. 
Also, because of the possibility of positive utilization—which would show up under the 
outpatient and professional services components of healthcare costs—it would be helpful 
to see how the components are also affected. Corporate reporting generally requires 
concise display of the data; therefore, the challenge is to convey the greatest amount of 
information in the fewest charts possible. 
 
Understanding the Data 
 
The most important components of the data are the interventions captured and the cost 
data available.  
 
When trying to make sense of the interventions offered, the first difficulty is the sheer 
number of interventions. With over thirty interventions spread out over three years, there 
are too many to test individually, making it necessary to group similar activities together. 



One way to group similar activities is by type, as shown in the chart below. 
   

Education
Easy Start Plus
Rewards Plus
Care Options
Vitality 101
Consumerism Video
Tip of the day e-mail
Stress Relief
Eating Essentials

4 Weight Measures
Weight Watchers
Smokeless
Emergency Procedures
CPR
Ergonomic Assessment
Ethics & Compliance

Fitness Activities
Fitness Center @ Regence
Healthy Journeys
12-Months Fitness
24 Hour Fitness Center
HRA Report of at least 
3x/week

Seasonal:
Spring Training
Summer Games
Take Charge
Charity Challenge

Combo Activities:
Feel Like a Million
Health for the Holidays
Building Resilience
Nat’l Employee Health & Fitness Day
Community Giving
Alpine Adventure

Health 
Coaching

Education

Fitness/Seasonal

Combo

Health Risk 
Assessment

 
In the chart, the puzzle pieces show five different groups of interventions, with the 
underlying components listed off to the side. The Health Risk Assessment and Health 
Coaching are the only two groups for which there are no underlying activities. Wellness 
programs were originally designed to target cardiac risk factors. Therefore, each group or 
bucket was defined with a separate hypothesis regarding the effect participation would 
have on total claims costs. For example, it was hypothesized that fitness related activities 
would have a different impact than educational activities. Rather than testing the 
components individually, we can now test for the impacts for different groups of 
interventions. 
 
Now that the activities are grouped into different intervention buckets, how should we try 
to capture the nature of the intervention? Previous studies have used intensity or 
strenuousness of the activity, with fitness more intense than educational activities. Others 
have instead tested the duration or number of years of participation. Finally, we could 
also measure the frequency of participation within each wellness bucket. 
 
One compromise would be to separate individuals based on the total points accumulated 
for the different activity groups. At Regence, points are accumulated for completion of 
activities—with each activity having a different number of points assigned to it—and gift 
cards are awarded at specific point levels. Total points captures information of frequency 
and duration simultaneously. For example, if an individual participated in multiple 
activities in the same year or the same activity for multiple years, he would have 
accumulated more points than someone who participated in a single activity for a single 
year. 
 



Having dealt with the intervention, the next question is how to measure the impact. We 
have two types of variables available: costs for the year or cost per month. Although costs 
per months control for differences in the months enrolled in a Regence’s  health 
insurance plan , they are harder for a general audience to understand. Consequently, costs 
for the year will be used. As discussed previously, we will be interested in the following 
components of total yearly costs: inpatient, outpatient, professional services, and 
pharmaceutical.  
 
SAS Code 
 
Since the data is structured with each observation representing a unique individual and 
different variables capturing cost and intervention data, simple SAS procedures will help 
get the information organized.  
 
Quintiles are often used as a method of analyzing data where solid endpoints of the effect 
on an outcome are unknown. Proc Univariate and Proc Print were used to get the data 
needed to create quintiles on total education points, while Proc Means was used to 
display the final results. The code used to measure the intervention on the education 
bucket is given below. 
 
 
 
 
 
 
 
Results 
 

 



After executing the code, Excel was used to create the following chart. 
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The chart shows that for people without any participation in educational programs, each 
inflation-adjusted cost measure increased in a roughly linear fashion for the years in our 
study. In contrast, those with more than 4500 educational points (the top quintile) saw 
inpatient costs decline, with outpatient and professional costs representing a larger 
portion of total costs. This suggests that these individuals are likely using preventive care, 
which should result in long-term cost savings.  
 
Conclusion 
 
Although the task of analyzing the effect of healthcare interventions may seem daunting, 
simple SAS procedures like Proc Univariate and Proc Means are powerful tools to help 
develop a framework for further statistical modeling. In the case of Regence’s wellness 
program, these procedures have provided compelling evidence that educational activities 
significantly impact healthcare costs.  
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