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Introduction

The Problem – Based on available evidence and personal value criteria, should a child suspected of Attention Deficit Disorder (ADD) be medicated with Ritalin, counseled, or neither?

The first step in evaluating the merits of different treatment alternatives, involve utilizing Expert Choice software to perform both pair wise comparisons and ratings scales for each of the criterion and sub-criterion used in the Benefits, Opportunities, Costs and Risks (BOCR) analysis.  In the BOCR analysis, three alternatives were evaluated in each of the categories.  They are (1) To medicate the child with Ritalin, (2) To counsel the child and not use Ritalin, (3) To neither medicate or counsel the child. 

Phase I BOCR Analysis of Criteria:

Benefits:
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As seen above, the benefits desired from treatment include increased concentration, decreased hyperactivity, reduced frustration, and greater coordination.  A comparison of these benefits indicates the level of priority that each of the benefits posses.  For example, out of a total benefit value of one, increased concentration has a .538 priority level.  To the extent that each of the alternatives contribute to the benefits, it can be seen that out of a value of one, medicate (.589) produces the most benefits for the child. 

Opportunities:
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As seen above, the opportunities derived from treatment include greater social acceptance, higher scholastic performance, better team and group performance, and decreased medical care due to fewer injuries and fewer infections.  A comparison of these opportunities indicates the level of priority that each of the opportunities posses.  For example, out of a total opportunity value of one, decreased medical care has a .553 priority level.  To the extent that each of the alternatives contribute to the opportunities, it can be seen that out of a value of one, medicate (.544) produces the most opportunities for the child.

Costs:
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As seen above, the costs derived from treatment include decreased alertness due to lethargy and reduced creativity, administration of medication based on time, money and effort, child’s self image due to embarrassment and teasing.  A comparison of these costs indicate the level of priority that each of the costs posses.  For example, out of a total cost value of one, child’s self image has a .641 priority level.  To the extent that each of the alternatives contributes to the costs, it can be seen that out of a value of one, neither (.380) produces the most costs for the child.

Risks:
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As seen above, the risks associated with treatment include medication side effects, dependency on medication, and effects of terminating medication.  A comparison of these risks indicate the level of priority that each of the risks posses.  For example, out of a total risk value of one, side effects of medication has a .527 priority level.  To the extent that each of the alternatives contribute to the risks, it can be seen that out of a value of one, medicate (.818) produces the most risks for the child.

BOCR Compared:
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By weighing the different components of the BOCR model against each other and normalizing this comparison, it was discovered that costs have the highest priory with a weighting of .445.  Using Excel, the weightings of the BOCR model with each of the alternatives can be viewed with clarity.

Comparison of BOCR using Excel:

	 
	Benefits
	Opportunities
	Costs
	Risks
	 

	Alternatives:
	Weight
	0.338
	Weight
	0.075
	Weight
	R Wt
	N Wt.
	0.445
	Weight
	R Wt.
	N Wt.
	0.141
	Total

	Medicate: 
	0.588
	0.199
	0.544
	0.041
	0.361
	2.770
	0.299
	0.133
	0.818
	1.222
	0.053
	0.007
	0.380

	Counsel:
	0.324
	0.110
	0.205
	0.015
	0.259
	3.861
	0.417
	0.185
	0.091
	10.989
	0.474
	0.067
	0.377

	Neither:
	0.088
	0.030
	0.251
	0.019
	0.380
	2.632
	0.284
	0.126
	0.091
	10.989
	0.474
	0.067
	0.242

	Total:
	1.000
	 
	1.000
	 
	1.000
	9.263
	1.000
	 
	1.000
	23.201
	1.000
	 
	0.999

	Priorities:
	 
	0.338
	 
	0.075
	 
	 
	 
	0.445
	 
	 
	 
	0.141
	0.999

	Note:
	R Wt = Reciprocal Weight = 1/Weight

	
	N Wt = Normalized Reciprocal Weight = R Wt/Sum

	
	



The Excel comparison allows the normalization of all the alternatives with the four components of the BOCR, as shown above.  It also provides a means to change costs and risks values (the inverse) into a measure that can be added together with the positive segments of benefits and opportunities.

Phase II Selection of Covering Control Criteria:
Criteria and Their Priorities

	Merit
	Criteria
	Sub-criteria
	Merit

Weight
	Criteria

Weight
	Sub-criteria

Weight

(Local Pri)
	Global

Priorities
	Total

Global

Priorities
	Rank

	Benefits
	Increased Concentration
	 
	0.338
	0.538
	 
	0.182
	 
	2

	
	Decreased Hyperactivity
	 
	
	0.106
	 
	0.036
	 
	8

	
	Reduced Frustration
	 
	
	0.309
	 
	0.104
	 
	4

	
	Greater Coordination
	 
	
	0.048
	 
	0.016
	 
	14

	Opportunities
	Greater Social Acceptance
	 
	0.075
	0.114
	 
	0.009
	 
	15

	
	Higher Scholastic Performance
	 
	
	0.271
	 
	0.020
	 
	12

	
	Team/Group Performance
	 
	
	0.062
	 
	0.005
	 
	17

	
	Decreased Medical Care
	Fewer Injuries
	
	0.553
	0.200
	0.008
	 
	16

	
	
	Fewer Infections
	
	
	0.800
	0.033
	 
	9

	Costs
	Decreased Alertness
	Reduced Creativity
	0.445
	0.293
	0.857
	0.112
	 
	3

	
	
	Lethargic
	
	
	0.143
	0.019
	 
	13

	
	Administration of Medication
	Money
	
	0.067
	0.143
	0.004
	 
	18

	
	
	Time
	
	
	0.857
	0.026
	 
	11

	
	Child's Self Image
	Embarrassment
	
	0.641
	0.125
	0.036
	 
	7

	
	
	Teasing
	
	
	0.875
	0.250
	 
	1

	Risks
	Side Effects
	 
	0.141
	0.527
	 
	0.074
	 
	5

	
	Dependency on Medication
	 
	
	0.260
	 
	0.037
	 
	6

	
	Effects from Termination of Meds
	 
	
	0.214
	 
	0.030
	1.000
	10

	
	
	
	
	
	
	
	 
	 

	By using Excel to analyze the output from the Expert Choice model, we were

able to determined which of the criteria and sub-criteria have the greatest 

bearing on the development of our Ritalin model.  We produced global 

priorities to demonstrate all criteria and sub-criteria after being weighted and

normalized.  This enabled us to rank the criteria and sub-criteria from greatest

influence to least influence.  Next, by starting with the most influential criteria

and progressing downward, we calculated the cumulative sum of the values of

each criterion when grouped with all criterion of greater influence.  The chart on

the right demonstrates the cutoff point where criterion making up 83.1% of 

the influences are used in the remainder of our model.  Additionally, we

included two criterion from the “Opportunities” parent  node: “Higher 

Scholastic Performance” and “Decreased Medical Care.”  This brings the 

cumulative level of influence up to 89.2%.

 
	Global

Priorities
	Rank
	Cum Sum

	
	0.25
	1
	0.25

	
	0.182
	2
	0.432

	
	0.112
	3
	0.544

	
	0.104
	4
	0.648

	
	0.074
	5
	0.722

	
	0.037
	6
	0.759

	
	0.036
	7
	0.795

	
	0.036
	8
	0.831

	
	0.033
	9
	0.864

	
	0.03
	10
	0.894

	
	0.026
	11
	0.92

	
	0.02
	12
	0.94

	
	0.019
	13
	0.959

	
	0.016
	14
	0.975

	
	0.009
	15
	0.984

	
	0.008
	16
	0.992

	
	0.005
	17
	0.997

	
	0.004
	18
	1.001


Phase III Analysis & Synthesis

Based on the results of Phase II, all high priority control criterion were put into a decision network utilizing the Analytic Network Process (ANP) software.  The software enables the user to prioritize each of the elements by pairwise comparison.  This is accomplished by creating clusters (the large blocks in the diagram below) for the alternatives and a specific section of the BOCR analysis.  A different decision network is created for each section of the BOCR such as benefits – increased concentration (the example below), costs, opportunities, and risks.  Within each of the clusters, there are nodes (the button shaped blocks inside the clusters), which can be used to divide the clusters into more specific sub-criterion.  After the clusters and nodes are produced, comparisons and interdependences between nodes are determined by the user.  This must be done for each of the decision networks.  The Ritalin model uses ten decision networks.  Below is an example.   

Decision Network Under the Increased Concentration Control Sub-criterion of Benefits:
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	Benefits: Increased Concentration
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	Benefits: Decreased Hyperactivity
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	Benefits: Reduced Frustration
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	Opportunities: Higher Scholastic Performance
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	Opportunities: Decreased Medical Care
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	Costs: Decreased Alertness: Reduced Creativity
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	Costs: Child’s Self Image: Embarrassment
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	Costs: Child’s Self Image: Teasing
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	Risks: Side Effects
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	Risks: Dependency on Medication
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	Benefits Synthesis
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	Opportunities Synthesis
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	Costs Synthesis
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	Risks Synthesis
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	Overall Synthesis
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The bar charts above show how each of the alternatives rate in comparison to each of the sub-criteria.  The final bar chart shows how each of the alternatives stack up in an overall comparison.  According to the decision networks, the counsel alternative is the best alternative.  Below, is a table, which shows the final results.

	Synthesized Priorities of the Ten Control Criteria and Sub criteria

	

	 
	 
	 
	Merit
	Criteria
	Sub criteria
	 
	 
	 

	Merit
	Criteria
	Sub criteria
	Wt.
	Wt.
	Wt (Local)
	Counsel
	Medicate
	Neither

	Benefits
	Increased Concentration
	 
	0.338
	0.538
	
	0.21011
	0.62307
	0.16882

	
	Decreased Hyperactivity
	 
	
	0.106
	
	0.21833
	0.58811
	0.19356

	
	Reduced Frustration
	 
	
	0.309
	
	0.25327
	0.56438
	0.18235

	Benefits Synthesized & Normalized
	0.22361
	0.60131
	0.17506

	Opportunities
	Higher Scholastic Performance
	 
	0.075
	0.271
	
	0.26464
	0.60152
	0.13385

	
	Decreased Medical Care
	 
	
	0.553
	
	0.20143
	0.62381
	0.17476

	Opportunities Synthesized & Normalized
	0.22815
	0.61438
	0.15747

	Costs
	Decreased Alertness
	Reduced Creativity
	0.445
	0.293
	0.857
	0.23518
	0.55848
	0.20634

	
	Child's Self Image
	Embarrassment
	
	0.641
	0.125
	0.18135
	0.58494
	0.23371

	
	
	Teasing
	
	
	0.875
	0.17686
	0.58444
	0.2387

	Costs Synthesized & Normalized
	0.18135
	0.58494
	0.23371

	Costs Reciprocal
	0.47932
	0.14864
	0.37204

	Risks
	Side Effects
	 
	0.141
	0.527
	
	0.21836
	0.58796
	0.19368

	
	Dependency on Medication
	 
	
	0.26
	
	0.19338
	0.56229
	0.24433

	Risks Synthesized & Normalized
	0.2
	0.56908
	0.23092

	Risks Reciprocal
	0.45096
	0.15848
	0.39056


	 
	Benefits
	Opport's
	Costs
	Risks
	Final Outcome

	 
	0.338
	0.075
	0.445
	0.141
	

	Counsel
	0.22361
	0.22815
	0.47932
	0.45096
	0.369574

	Medicate
	0.60131
	0.61438
	0.14864
	0.15848
	0.337812

	Neither
	0.17506
	0.15747
	0.37204
	0.39056
	0.291607

	 
	0.99998
	1
	1
	1
	0.998993


Based on a weight of one, the counsel alternative (.369574) scored the highest value.  Therefore, a child should be counseled instead of medicated.  The worst alternative is to do nothing.

Phase IV 
Sensitivity Analysis at the BOCR Level:
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Sensitivity Analysis at the Control Criterion Level:

	Benefits: Increased Concentration
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	Benefits: Increased Concentration
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	Benefits: Decreased Hyperactivity:
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	Benefits: Decreased Hyperactivity:
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	Benefits: Reduced Frustration:
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	Benefits: Reduced Frustration:
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	Opportunities: Higher Scholastic Performance:
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	Opportunities: Higher Scholastic Performance:
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	Opportunities: Decreased Medical Care:
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	Opportunities: Decreased Medical Care:
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	Costs: Decreased Alertness: Reduced Creativity:
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	Costs: Decreased Alertness: Reduced Creativity:
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	Costs: Embarrassment:
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	Costs: Embarrassment:
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	Costs: Teasing:
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	Costs: Teasing:
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	Risks: Side Effects:
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	Risks: Side Effects:
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	Risks: Dependency on Medication:
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	Risks: Dependency on Medication:
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	Sensativity Graph for Benefits
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	Sensativity Graph for Opportunities
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	Sensativity Graph for Costs
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	Sensativity Graph for Risks
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The sensitivity analysis indicates that the three benefit sub-criterion (increased concentration, decreased hyperactivity, reduced frustration) favor counseling more as the weighting increases.  The opportunities sub-criteria (higher scholastic performance and decreased medical care) also favor counseling as the weightings of these sub-criteria increase.  The costs and risks sub-criteria are also shown in the graphs above.  The most interesting sensitivity analysis is for the overall BOCR.  There is little to no change in sensitivity as the model weighting is changed.  This shows that there is no definitive answer to the question of Ritalin and ADD.  The jury is still out.  

Conclusion

Based on our intense analysis using Expert Choice and ANP, it seems apparent that counseling a child with possible ADHD to be the best, initial approach.  We believe that parents should consider medicating their child at the recommendation of a qualified child psychiatrist only after a comfortable amount of counseling has been completed.  This way, the child psychiatrist can eliminate any other possible problems such as depression or an anxiety disorder, which tend to show the same symptoms in children as ADHD.  The risks of medicating diminish if counseling is not beneficial and the child continues to struggle in school, in relationships and emotionally with him/herself.  
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