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Abstract: 
 
 The purpose of this paper is to propose a weighted average approach to measure the 

efficacy of potential wellness prevention programs that could be implemented at institutes of 

higher education. This mathematical analysis will explore the merits of three different programs 

that could be incorporated into as the structural basis of an employee wellness program. By using 

the analytic hierarchy process, the Guiasu method, the Yen method, the Dempster-Shaffer 

method, and the Set-Value Statistical method, the efficacy of three different programs will be 

measured.  
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1. Introduction 
 

Prevention is an important part of health and wellness. With health care costs on the rise, 

it is necessary to develop effective preventative measures to reduce these costs. We encourage 

the incorporation of exercise, nutrition, and therapy guidance at the 28 Jesuit faith based 

collegiate institutions in order to help reduce the rising costs of health care for respective 

employees within these faith based institutes of higher learning.  

This policy will address wellness prevention while incorporating the mind, body, and 

spirit outlook into a nutrition, exercise, and therapy health prevention policy. The promotion of 

health and wellness would correlate with the Jesuit values such as Cura Personalis and Magis 
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and would be in line with pre-existing University objectives.  This policy will reduce spending 

costs, develop a more healthy and productive workplace, and will create a less expensive and 

lower cost risk pool to insure for the collaborating insurance policy. 

Policies to promote health, education, and wellness in Jesuit collegiate institutions can be 

structured in three different manners. These include an activities based program that focuses on 

providing opportunities for further education and also programs that promotes an increased 

amount of physical activity. These programs would include nutrition education classes, 

structured exercise programs or departmental challenges, coordinated wellness activities, or even 

programs that include the families and children of employees.  

 A second method of promoting wellness would be to have an outcome based program. 

This would include tracking employees based on their health information and statistics such as 

blood pressure, BMI, cardiovascular health, and percent body fat. These outcomes would be 

followed and rated and certain perks or cost reductions would be offered for employees meeting 

or improving on their outcomes. Finally, the third option would be to develop a program that 

incorporates both activities and outcomes as a part of its components. This program could 

incorporate educational classes, nutritional education, tracking of specific health outcomes, and 

many other options. Ultimately, this program would incorporate all aspects of each of the 

activities and outcomes programs. 

While these three formats are being explored, they serve only as the framework. Each 

educational institution would have the freedom to establish a specifically tailored program based 

on the most successful policy. Because there are 28 Jesuit collegiate institutions, each university 

would have potentially different resources and strengths to incorporate into their own respective 

programs. The success of these programs can be based on several objectives that would need to 
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be met in order to develop and maintain a successful program. These objectives, if met, would 

lead to a high rate of efficacy in the program. The most successful program would efficiently and 

adequately meet all of the following objectives: 

 Achieve high rates of engagement and participation, F1 

Continued long-term participation, F2 

Increased education of health awareness, F3 

Ability to establish incentives, F4 

Operate at multiple levels, F5 

Target the most important health-care issues, F6 

Engage different components, F7 

Ability to be evaluated, F8 

Expert opinions will be used to rank the important aspects of a successful health care 

policy. They will rank the objectives for each respective program with a score of 1 through 3. A 

score of 1 indicates the program would not meet the objective, a score of 2 indicates the program 

would meet the objective but not particularly well, and similarly a score of 3 indicates the 

program would meets the objective successfully. Using these expert opinions, the analytical 

hierarchy process, the Guiasu method, and the Yen method can be used to create equations 

relating the relative importance and weight of the expert opinions. 

This data will then be compared with data from professionals currently in the field of 

establishing preventative health programs and with research published on the efficacy of such 

programs. With the opinions of three experts and the data from professionals, the most successful 

program and course of action can be determined.  
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2. Linear equations 
 
 In this section, a description is presented of the three methods used to represent the 

factors of causation and prevention as linear equations in terms of the independent variables F1, 

F2, F3, F4, F5, F6, F7, F8.  

 
 AHP Method 
 
 A description of the Analytic Hierarchy Process (AHP) can be found in [2,3]. Each 

expert, Ej, has assigned a number ωij , to each alternative Fi , i=1,…,m ; j=l,…,n , as to its 

importance with respect to the overarching goal. We let W denote the matrix, [ωij]. The row 

average of each row of the matrix W is determined in order to form and m × r reciprocal matrix F 

whose ij-th element is ωi/ωj . The columns of R are then normalized in order to form the m × m 

matrix N whose ih-th element is (ωi/ωj)/ Σi=1 to m ωi/ωj = ωi/Σi=1 ω, i=l,…,m. Hence the 

columns of N are equal. Thus the vector making up the row averages of N are merely ωi/Σi ωi , 

i=l,…,m. This row vector yields the weights Ai , i=1,…,m, for the factors for the linear equation 

of the overarching goal, the dependent variable, in terms of the factors, the independent 

variables. 

 
 Guiasu Method 
 
 The Guiasu method has been described and used in [4]. Let Cj denote the sum of the 

entries in the j-th column of W = [ωij]. Let N’ denote the matrix [ωij,Cj]. Each column of N’ 

exists to be the probability (credibility) distribution for each expert. These probability 

(credibility) distributions are probabilistic with the focal elements being singleton sets. It is 

shown in [4] that the row averages provided in the Guiasu weights Gi , i=l,…,m.  
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Yen Method 
 
 The Yen method has been described and used in [5]. In [5], Yen developed an approach 

that addressed the issue of managing imprecise and vague information in evidential reasoning by 

combining Dempster-Shafer theory with fuzzy set theory. Let X be a finite set. We assume we 

have n subset of X, Aj, j= l,…,n, which are focal elements of a function m of the power set of X 

into the closed interval [0,1], i.e., m(Aj) > 0 , j=1,…,n.  

 Let X={P1,…,P3}. Let N’’ be determined from N’ by dividing each entry of N’ by the 

largest element of the column the entry is in.  

3. Linear equations for the programs 
 

We next consider the components Fi, i=1,2,3. The following tables express the experts’ 
opinions for the wellness prevention programs of the individual objectives Oi, i=1,2,3,4,5,6,7,8 
as defined in the introduction.   
 

P1 E1 E2 E3 Row Avg 
F1 2 1 2 1.67 
F2 1 1 1 1.00 
F3 1 1 1 1.00 
F4 2 2 1 1.67 
F5 1 1 1 1.00 
F6 2 1 2 1.67 
F7 1 2 2 2.00 
F8 1 1 1 1.00 

Col. Total 11 10 11 11.01 
 
 

P2 E1 E2 E3 Row Avg 
F1 2 2 2 2.00 
F2 1 2 2 1.67 
F3 1 1 1 1.00 
F4 3 2 2 2.33 
F5 3 1 1 1.67 
F6 3 2 2 2.33 
F7 2 1 1 1.33 
F8 3 3 3 3.00 

Col. Total 18 14 14 15.33 
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P3 E1 E2 E3 Row Avg 
F1 3 3 3 3.00 
F2 3 3 3 3.00 
F3 3 2 3 2.67 
F4 3 3 2 2.67 
F5 3 2 2 2.33 
F6 3 2 3 2.67 
F7 3 3 3 3.00 
F8 3 3 3 3.00 

Col. Total 24 21 22 22.33 
 

AHP Method 
 
 The AHP method was used to determine linear equations of the dependent variables 

representing the different programs Pi, i= 1,2,3 in terms of the variables in terms of the 

objectives Fi, i=1,2,3,4,5,6,7,8. For example, the sum of the Row Avg entries of the table for 

table 1 is 11.01. Normalizing these entries yields the coefficients of the linear equation F+. 

Hence, the coefficient for O1 is 1.67/11.01 = 0.152. The tables used for this method are the same 

tables as the expert opinions above.  

 
P1+ = 0.15F1 + 0.09F2 + 0.09F3 + 0.15F4 + 0.09F5 + 0.15F6 + 0.18F7 + 0.09F8   
  
P2+ =	  0.13F1 + 0.11F2 + 0.07F3 + 0.15F4 + 0.11F5 + 0.15F6 + 0.09F7 + 0.20F8   
  
P3+= 0.13F1 + 0.13F2 + 0.12F3 + 0.12F4 + 0.10F5 + 0.12F6 + 0.13F7 + 0.13F8   
  

Guiasu Method 
 
 The Guiasu method was used to determine linear equations of the dependent variables 

representing the different programs Pi, i= 1,2,3 in terms of the variables in terms of the 

objectives Fi, i=1,2,3,4,5,6,7,8. The same procedure is used as previously described and 

referenced.  
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P1	   E1	   E2	   E3	   Row	  Avg	  

Achieve	  high	  rates	  of	  
engagement	  and	  participation	  

0.18	   0.10	   0.18	  
0.15	  

Continued	  long-‐term	  
participation	  

0.09	   0.10	   0.09	  
0.09	  

Increased	  education	  of	  health	  
awareness	  

0.09	   0.10	   0.09	  
0.09	  

Ability	  to	  establish	  incentives	   0.18	   0.20	   0.09	  
0.16	  

Operate	  at	  multiple	  levels	   0.09	   0.10	   0.09	  
0.09	  

Target	  the	  most	  important	  
health-‐care	  issues	  

0.18	   0.10	   0.18	  
0.15	  

Engage	  different	  components	   0.09	   0.20	   0.18	  
0.16	  

Ability	  to	  be	  evaluated	  	   0.09	   0.10	   0.09	  
0.09	  

COLUMN	  TOTAL	   1.00	   1.00	   1.00	   1.00	  

 
 

P2	   E1	   E2	   E3	   Row	  Avg	  

Achieve	  high	  rates	  of	  
engagement	  and	  participation	  

0.11	   0.14	   0.14	   0.13	  

Continued	  long-‐term	  
participation	  

0.06	   0.14	   0.14	   0.11	  

Increased	  education	  of	  health	  
awareness	  

0.06	   0.07	   0.07	   0.07	  

Ability	  to	  establish	  incentives	   0.17	   0.14	   0.14	   0.15	  

Operate	  at	  multiple	  levels	   0.17	   0.07	   0.07	   0.10	  

Target	  the	  most	  important	  
health-‐care	  issues	  

0.17	   0.14	   0.14	   0.15	  

Engage	  different	  components	   0.11	   0.07	   0.07	   0.08	  

Ability	  to	  be	  evaluated	  	   0.17	   0.21	   0.21	   0.20	  

Column	  Total	  	   1.00	   1.00	   1.00	   1.00	  
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P3	   E1	   E2	   E3	   Row	  Avg	  

Achieve	  high	  rates	  of	  
engagement	  and	  participation	  

0.13	   0.14	   0.14	   0.13	  

Continued	  long-‐term	  
participation	  

0.13	   0.14	   0.14	   0.13	  

Increased	  education	  of	  health	  
awareness	  

0.13	   0.10	   0.14	   0.12	  

Ability	  to	  establish	  incentives	   0.13	   0.14	   0.09	   0.12	  

Operate	  at	  multiple	  levels	   0.13	   0.10	   0.09	   0.10	  

Target	  the	  most	  important	  
health-‐care	  issues	  

0.13	   0.10	   0.14	   0.12	  

Engage	  different	  components	   0.13	   0.14	   0.14	   0.13	  

Ability	  to	  be	  evaluated	  	   0.13	   0.14	   0.14	   0.13	  

Column	  Total	   1.00	   1.00	   1.00	   1.00	  

 
P1+ = 0.15F1 + 0.09F2 + 0.09F3 + 0.16F4 + 0.09F5 + 0.15F6 + 0.16F7 + 0.09F8 
 
P2+ = 0.13F1 + 0.11F2 + 0.07F3 + 0.15F4 + 0.10F5 + 0.15F6 + 0.08F7 + 0.20F8 
 
P3 = 0.13F1 + 0.13F2 + 0.12F33 + 0.12F4 + 0.10F5 +0.12F6 + 0.13F7 + 0.13F8   
  

Yen Method 
 
 The Yen method was used to determine linear equations of the dependent variables 

representing the different programs Pi, i= 1,2,3 in terms of the variables in terms of the 

objectives Fi, i=1,2,3,4,5,6,7,8. The same procedure is used as previously described and 

referenced.  
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P1	   E1	   E2	   E3	   Row	  Avg	  

Achieve	  high	  rates	  of	  
engagement	  and	  participation	  

1.00	   0.50	   1.00	   0.83	  

Continued	  long-‐term	  
participation	  

0.50	   0.50	   0.50	   0.50	  

Increased	  education	  of	  health	  
awareness	  

0.50	   0.50	   0.50	   0.50	  

Ability	  to	  establish	  incentives	   1.00	   1.00	   0.50	   0.83	  

Operate	  at	  multiple	  levels	   0.50	   0.50	   0.50	   0.50	  

Target	  the	  most	  important	  
health-‐care	  issues	  

1.00	   0.50	   1.00	   0.83	  

Engage	  different	  components	   0.50	   1.00	   1.00	   0.83	  

Ability	  to	  be	  evaluated	  	   0.50	   0.50	   0.50	   0.50	  

Column	  Total	   5.50	   5.00	   5.52	   5.34	  

 
 

P2	   E1	   E2	   E3	   Row	  Avg	  

Achieve	  high	  rates	  of	  
engagement	  and	  participation	  

0.65	   0.68	   0.68	   0.67	  

Continued	  long-‐term	  
participation	  

0.33	   0.68	   0.68	   0.56	  

Increased	  education	  of	  health	  
awareness	  

0.33	   0.34	   0.34	   0.34	  

Ability	  to	  establish	  incentives	   0.98	   0.68	   0.68	   0.78	  

Operate	  at	  multiple	  levels	   0.98	   0.34	   0.34	   0.55	  

Target	  the	  most	  important	  
health-‐care	  issues	  

0.98	   0.68	   0.68	   0.78	  

Engage	  different	  components	   0.65	   0.34	   0.34	   0.44	  

Ability	  to	  be	  evaluated	  	   0.98	   1.02	   1.02	   1.01	  

Column	  Total	  
5.88	   4.76	   4.76	   5.14	  
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P3	   E1	   E2	   E3	   Row	  Avg.	  	  

Achieve	  high	  rates	  of	  
engagement	  and	  participation	  

1.00	   1.02	   0.97	   1.00	  

Continued	  long-‐term	  
participation	  

1.00	   1.02	   0.97	   1.00	  

Increased	  education	  of	  health	  
awareness	  

1.00	   0.68	   0.97	   0.88	  

Ability	  to	  establish	  incentives	   1.00	   1.02	   0.65	   0.89	  

Operate	  at	  multiple	  levels	   1.00	   0.68	   0.65	   0.78	  

Target	  the	  most	  important	  
health-‐care	  issues	  

1.00	   0.68	   0.97	   0.88	  

Engage	  different	  components	   1.00	   1.02	   0.97	   1.00	  

Ability	  to	  be	  evaluated	  	   1.00	   1.02	   0.97	   1.00	  

Column	  Total	  	  
8.00	   7.14	   7.14	  

7.43	  

 
P1+ = 0.16F1 + 0.09F2 + 0.09F3 + 0.16F4 + 0.09F5 + 0.16F6 + 0.16F7 + 0.09F8   
  
P2+ = 0.13F1 + 0.11F2 + 0.07F3 + 0.15F4 + 0.11F5 + 0.15F6 + 0.09F7 + 0.20F8   
  
P3+ = 0.13F1 + 0.13F2 + 0.12F3 + 0.12F4 + 0.10F5 + 0.12F6 + 0.13F7 + 0.13F8   
  

Dempster-Shafer Method 
 
The procedure in the Dempster-Shaffer Method is based on the following theorem.  
 

Theorem: Let X be a finite set. Let m1…mn be basic probability assignments on X. Suppose  
 
m1({x})>0 for all x∈X and I = 1,…,n. Then ∀ x∈X m12…n ({x}) = m({x})*…*mn

({x}) .    
              Σ x∈X m({x})*…*mn

({x})   
 

To obtain the Dempster-Shaffer method table, one multiplies the rows of the Guiasu table 

and calculates the row average to obtain the Dempster-Shaffer values. The table was not 

included but could be produced upon request. The Dempster-Shaffer method was used to 

determine linear equations of the dependent variables representing the different programs Pi, i= 
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1,2,3 in terms of the variables in terms of the objectives Fi, i=1,2,3,4,5,6,7,8. The ω values for 

each program were the same. This indicates more research or a different mathematical model 

would be needed to adequately depict this information.  

P1+ = 0.2000F1 + 0.0500F2 + 0.0500F3 + 0.2000F4 + 0.0500F5 + 0.2000F6 + 0.2000F7 + 
0.0500F8 
 
P2+ = 0.2000F1 + 0.0500F2 + 0.0500F3 + 0.2000F4 + 0.0500F5 + 0.2000F6 + 0.2000F7 + 
0.0500F8 
 
P3 = G+ = 0.2000F1 + 0.0500F2 + 0.0500F3 + 0.2000F4 + 0.0500F5 + 0.2000F6 + 0.2000F7 + 
0.0500F8 
 

Set-Value Statistical Method  
 

For a discussion of the Set-Value Statistical Method see, [6, pg. 112].  The Set-Value 

Statistical Method was used to determine linear equations of the dependent variables 

representing the different programs Pi, i= 1,2,3 in terms of the variables in terms of the 

objectives Fi, i=1,2,3,4,5,6,7,8. The table was not included but could be upon request. The ω 

values for each program were the same. This indicates more research or a different mathematical 

model would be needed to adequately depict this information. 

 
P1+ = 0.1620F1 + 0.0880F2 + 0.0880F3 + 0.1620F4 + 0.0880F5 + 0.1620F6 + 0.1620F7 + 
0.0880F8 
 
P2+ = 0.1620F1 + 0.0880F2 + 0.0880F3 + 0.1620F4 + 0.0880F5 + 0.1620F6 + 0.1620F7 + 
0.0880F8 
 
 

P3 = 0.1620F1 + 0.0880F2 + 0.0880F3 + 0.1620F4 + 0.0880F5 + 0.1620F6 + 0.1620F7 + 
0.0880F8 
 
4. Results 
 
 Using data from professionals currently in the field of establishing preventative health 

programs [7] and with research published on the efficacy of such programs [8], the overall values 

for each method were calculated. The incorporation of an activities and outcomes based wellness 
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prevention program would be, according to this mathematical analysis, the most successful 

program.  

 

Rank	   Results	   AHP+	   Guiasu+	   Yen+	   DSG+	   SVSM+	  

1	  
Activities	  &	  

Outcomes,	  P3	  
0.9442	   0.9441	   0.9441	   0.9432	   0.9333	  

2	   Activities,	  P1	   0.4605	   0.4605	   0.4605	   0.4741	   0.4704	  

3	   Outcomes,	  P2	   0.3767	   0.3767	   0.3767	   0.3431	   0.3574	  

 
5. Conclusion 
 

The program ranking scores do not have a direct interpretation. Thus one cannot state just 

what an AHP score of 0.9442 for the Activities and Outcomes Program means. While it is the 

highest value of any obtained, this value can only be compared in relation to the other values 

obtained by this mathematical analysis. The program incorporating both activities and outcomes 

scored the highest and would have the most effective in reaching the stated objectives if 

implemented. If this were not an option, I would recommend implementing an activities based 

program rather than an outcomes based program.  

Our policy will attempt to develop a program to improve the physical and mental health 

of employees through promotion of exercise, nutrition, and therapy programming. Based on the 

stated objectives and mathematical analysis, a combination of a component with activities and 

supplemental options for programming and an outcomes based component is needed. This 

analysis showed that a framework that incorporates activities and tracking outcomes would be 

the most efficient and successful program. To ensure the quality outcome of these programs, 

coordination with a health management organization and the employer’s insurance company 

would be necessary.  
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