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“A joint, integrated, premier system of 
health, supporting those who serve in 

the defense of our country.” 

DHA Vision 
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Learning Objectives 

• Discuss a possible business model for centralized and 
decentralized analytic interactions and collaboration 

• Describe the different functions of an information portal, 
analytic workbench, and data science laboratory 

• Discuss how complementary uses of analytics and 
visualization will enhance data discovery and decision 
making at point of care 
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There are two main concepts we will discuss today – 1) the ideal structure and strategy of 
analytics and business intelligence, and 2) the interdependence of analytics and business 
intelligence. This will be laid out in three acts – Act 1: structure, Act 2: limitations of BI, and 
Act 3: example of how they can work together to discover new things. • Analytics & Business Intelligence 

Structure and Strategy 
• The Interdependence of Analytics 

and Business Intelligence 

Agenda 
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So what made me think of this title for the analytics and 
business intelligence? What does Taoism have to do with 
any of this? I would like to show you the threads of thought 
that led me to the paradigm for this talk.  

Act I: Strategy & Structure 
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The First Thread 

Thread number one was created over 40 years ago. When I 
was a young boy, my father taught Karate when we lived in 
Hollywood, Florida. So naturally, I grew up on a steady diet 
of martial arts television – and I loved Bruce Lee. He was an 
amazing martial artist, and though I aspired to be a ninja 
for most of my childhood, I always admired what he could 
do. It wasn’t until much later that I appreciated what a 
brilliant mind he had and how he had mastered his own 
emotions in a very challenging time. 
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Thread Number Two 

Thread number two was woven over the past 18 years of my military career. I’ve 
witnessed a lot of struggle over that time – there were many times when 
processes were converted to a centralized group – and then to a decentralized 
group – and then back again. There has been the struggle between Headquarters 
and the Facilities, and most recently between the Services and the Defense Health 
Agency. I think these kind of struggles are part of the military life. However, I do 
think we have a unique opportunity to collaborate – and I have found that 
collaboration generally brings about a much better result than any found when 
there are winners and losers. I will also say that I have not found the world to be a 
binary one. The solution or reality is generally somewhere in between the 
extremes. 
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The Tao [path] of Knowledge 

Tao operates in Yin and Yang, a pair 
of mutually complementary forces 
that are at work in and behind all 
phenomena … One can see that the 
two forces, although they appear to 
conflict, in reality are mutually 
interdependent; instead of 
opposition, there is cooperation and 
alternation.  -- Bruce Lee 
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Strengths & Limitations 

Centralized 
• Enterprise 
• Scalability 
• Lagging Indicators 
• Standardization 
• Disconnected 

Decentralized 
• Local Factors 
• Applicability 
• Leading Indicators 
• Change Agents 
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Federated Relationship 

• Scalable 
• Extendible 
• Flexible 
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Centralized 

Decentralized 

Analytic Workbench 

Information Portal 

Data Science Lab 
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Four Disciplines of Execution 

The key to successful improvement is in the execution of the strategy. A good set of 
strategic measures, and good information platform does not ensure there will be 
improvement. You need local engagement to execute on those strategic measures. 
This means you have to give the local groups the ability to create their own unique 
dashboards that will match their wildly important goals that they need to focus on 
considering their unique situation. A centralized group with no connection to each 
local facility will not have the insight necessary to make recommendations on how 
they can solve their problems. They won’t understand what the leading measures 
(think of this as real-time measures) should be, and they certainly won’t have the 
ability to ensure they are accountable on a daily basis. This is where the local 
leaders come in. This is where self-service analytics and BI enter the story. 
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Discipline 1 
 

Focus On Wildly 
Important Goals 

(WIGs) Discipline 2 
 

Act on Lead 
Measures 

Discipline 3 
 

Keep a 
Compelling 
Dashboard 

Discipline 4 
 

Create a 
Cadence of 

Accountability 
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The federated approach allows us to combine the strengths 
of the centralized approach and the decentralized 
approach in a scalable, extendible and flexible manner. In 
this approach, there would be a core group of experts that 
provide the centralized data and information services that 
can be extended and used for local needs. 

The Federated Approach 
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USA 

USN 
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Central (Core) Defined 

• Enterprise Measures 
• Platforms 

o Data and Information Management 
o Analytic Workbench 
o Business Intelligence [self-service] 
o Data Science Lab 

• Core Data Science & Analytics Team 
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Going from Information to Knowledge 

The key to going from Information to Knowledge is the 
ability to place context around the information for the 
different layers of the organization in each component. 
Without context, you cannot know what is driving the 
findings at the local level and what needs to be done to fix 
any issues that surface. This is one of the most significant 
aspects of the federated relationship. 
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Extendibility & Flexibility Example 

Let’s say a Service/Component wanted to answer the question: Do 
diabetics enrolled to a specific MTF Diabetes Center of Excellence have 
better outcomes? 
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Data Science Example 

Let’s say a Service/Component wanted to answer the question: What 
conditions cause healthy people to suddenly increase their healthcare 
needs in the MHS? 

16 



“Medically Ready Force…Ready Medical Force” 

Act I: Conclusion 

• There is interdependence of all components in the MHS 
o Centralized activities should enable decentralized execution 
o Decentralized activities should align with strategic initiatives 
o These ‘forces’ should be complementary 

• Platforms should allow for extension and flexibility of application 
of centralized functions (such as measures, etc) 

• Process improvement (hallmark of HRO) cannot occur without a 
strong federated relationship (centralized/decentralized) 
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Act II: Relationship of Analytics & BI 
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The Communication Gap 

Have you ever 
tried to explain 
a random forest 
analysis to a 
non-statistical 
person? 
 

Have you ever 
had a statistician 
explain post-
regression 
diagnostic plots 
to you? 
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Challenges for Visualization (BI) 

• Statistical Significance 
• Univariate versus multivariate 
• Risk Adjustment 
• Correlation and magnitude of association 
• Biases 
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Statistical Significance & Multivariables 

The graphic on your left shows that in three of the five conditions listed (heart failure, COPD, CAD, 
dysrhythmia, and UTI) Air Force appears to have the highest readmission rates. In fact, if  you look at 
their overall readmissions rates and compare them to the other services – it looks like they have 
significantly more readmissions than the other groups. If you were to put this in a visualization without 
any considerations of the complexity of the case mix for each component -- then you might come to the 
wrong conclusion that the Air Force performs worse when it comes to readmissions. However, when 
you look at this data in a logistic regression model accounting for many of the factors that play a role in 
readmissions -- you will see (as is indicated by the results table on the right) that there is no statistical 
difference between the three service in regards to readmissions activity. 
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Risk Adjustment 

The table listed here shows how the impact of risk-
adjustment can have when applied to any comparison 
between different inpatient facilities on their admission 
rates. When risk adjusted, the second and third place 
facilities swap and the fourth and fifth place facilities swap. 
In other words, four of the five ranked facilities changed 
positions in terms of their ranking of admission rates when 
risk-adjustment was applied. 
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Correlation: MHSPHP Usage & Performance? 
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These graphs show MHSPHP Usage Rates related to HEDIS Performance Scores. The size of 
the bubbles are determined by the enrollment size of the facility. 
 
You can see by the graph on the right that there are appears to be a positive correlation 
between PHP usage and HEDIS performance. However, there are several things you need to 
consider: 
 
1. The scale of the Y access – it doesn’t start at zero … and this exaggerates the appearance 

of correlation. Actually, there is a positive correlation but it is small. This is something 
that folks will do to ‘really bring out the difference’ but in reality it is creating a biased 
view of the data. 

2. The data itself has problems. The first thing is that some of the HEDIS measures have 
inherent problems (long story …) which means that noise is incorporated in the overall score. 

Secondly, many of the MHSPHP users at the time of this analysis were downloading the data so their usage rates were low but the information was being used in a different application. This means that the direct correlation to MHSPHP usage would be ‘contaminated’ (epidemiology term) by that other usage.  

 

In the end, it’s a miracle that there is any positive correlation at all. 
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Biases 
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• Selection Bias 
• Confirmation Bias 
• Availability Bias 
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Act II: Conclusion 
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• Statistical analysis is key to understanding how factors 
correlate with each other and the magnitude of the 
correlation 

• Visualization helps communicate the interactions of 
terms in a more simplistic and effective way 

• Using one without the other will open the door to 
misunderstanding and in some cases biased conclusions 
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Act III: Bringing It All Together 

26 



“Medically Ready Force…Ready Medical Force” 

Far left shows healthcare encounters incorporate clinical 
judgement by clinicians which becomes diagnostic codes 
(ICD10). These become morbidity groups (developed by 
Johns Hopkins) which ultimately groups people into similar 
morbidity buckets known as Adjusted Clinical Groups (or 
ACGs). 

Creation of ACGs 
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The RUB and IBI are too aggregation bands where ACGs are 
grouped into either 5 distinct bands (healthy, low, 
moderate, high, or very high resource use) which amounts 
to the expected resource use in the coming year based on 
their comorbidity patterns, and the Illness Burden Index 
which amounts to the average cost of an individual in an 
ACG group in the past year compared to the average 
persons in the MHS cost for that same time period. 

Resource Utilization Bands   
         Illness Burden Index 
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ACGs 
Expected Resource Use 

In Coming Year Based on 
Comorbidities (ACG) 

Cost of Individuals in ACG 
Group in Past Year Compared 

To Average Person in MHS 2016 
2017 

2015 
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This Sankey diagram shows a cohort of people who were 
previously healthy for 3 years straight and then jumped to 
moderate healthcare resource needs or higher for the 
following three years. The questions that come to mind 
are:  
 
1. What event or events happened to cause this shift in 

resource needs? 
2. Could these events have been predicted and ultimately avoided?  

Data Science Visualization (1) 
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Once the cohort had been identified, we next determined what type of clinical conditions were 
commonly found in this cohort. In the chord diagram on the left, you see the different Major EDC codes 
that were found. The largest group as identified by the width of the perimeter of the circle was ADM – 
which is the code for administrative codes of which prevention practices commonly fall into. The second 
largest group is CAR which is the cardiovascular outcomes group, then GSI, then MUS – which stands for 
musculoskeletal. 
 
The strength of the correlation of these codes is depicted by the width of the bands that connect the 
perimeter sections and also by the intensity of the color on the sigma graph on the right. You can see 
that ADM has the strongest relationship between CAR, GSI and MUS as mentioned before. It is easy to 
see this with this kind of visualization.  
 
The important take away is that this visualization shows us how concepts relate to each other in a 
correlative fashion and also gives you information about the magnitude of that relationship. 

Data Science Visualization (2) 
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Data Science Handoff 

Data Science Methods: generate hypotheses that can / should be tested by 
traditional analytics approaches to prove association is real, not spurious. 
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Act III: Conclusion 
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• Data discovery using big data methods & visualization 
can shed light on the ‘unknown unknowns’ 
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Key Takeaways 
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• There is interdependence of all components in the MHS 
o Platforms should allow for extension and flexibility of application of 

centralized functions (such as measures, etc) 
o Process improvement (hallmark of HRO) cannot occur without a strong 

federated relationship (centralized/decentralized) 
 

• There is an interdependence between analytics and BI 
o Statistics determines correlation, significance, and variable interactions 
o Visualization makes interpretation of statistical findings easy to understand 
o Using one without the other will open the door to misunderstanding and in 

some cases biased conclusions 
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Questions? 
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Evaluations 

Please complete your evaluations 
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Contact Information 

David Carnahan, Col, MD, MSCE 
Chief, Enterprise Intelligence  

david.carnahan@us.af.mil 
 

Susan Chao, MS 
Chief, Analytics and BI 
susan.chao@us.af.mil  
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