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Introduction

Can the association between different practices aid in clinical outcomes?  In this paper the author will attempt to engage the mind of the reader to embrace differing skills to improve clinical outcomes. Data analytics for the 21th century relies much more on “Progressive Analytics” than in its predecessor “Statistical Analysis”.  In Progressive Analytics, sometimes referred as “Data Mining” information is aggregated utilizing powerful applications to assist in the analysis process (LePlante, 2016).  The three most powerful and used software applications used in the United States are SAS (Statistical Analysis Software by SAS Institute), SPSS (Statistical Package for Social Sciences by IBM) and R (GNU project for statistical analysis). These instruments are not only used in the data science field, but have seen effective applications in other professional fields.  

Healthcare is professional field that can benefit greatly from an overhaul in their relationship with the data science field. As the interactions between the different elements of health care and patients generate a wealth of clinical relevant information. Professionals in this field, at different levels, are increasingly asking the questions: What can we do with this wealth of data? How can we perform meaningful analytics on such data to derive insights to improve quality of care and reduce cost?  

Use of “medical big data” has become increasingly popular and relevant in healthcare services and clinical research. Understanding the logic and processes behind “medical big data” can help to demonstrates and reveal tendencies in health care providing institutions’ information technology and show great significance for theses institutions’’ information systems that are designing and expanding services. Equally important is the identification of outcomes measures and performance metrics on the operations of these medical and healthcare institutions.   
While there is a large base of clinical research professionals currently using commercially available data analysis applications (such as the previously mentioned SPSS and SAS) in their “general user” mode (mostly by bio-Statisticians) to generate reports, this begs the question: is it the most powerful way to unleash the wealth of clinical data analysis? Additionally is it the best use of the health care professionals’ time and will it garner the most powerful data analysis? The real treasure yet to be discovered can be unearthed by utilizing Data Science skills to identify and manipulate many varying data points and variables along with common factors to achieve predictability of procedural outcomes by applying those data items to a new patient exhibiting similar data values at procedural intake. 
Method

Several key drivers are affecting this change in both mindset and technology. Digital transformation is driving the need for analysis of what is happening now, not what happened yesterday or last month. A “just-in-time” approach involves deploying resources, materials, and services when they are needed and requires that predictive analytics be applied to real-time data. 

Current business trends reveal that though there is a gargantuan effort being done by commercial enterprises by multinational companies such a as Amazon, Google, Netflix and others, there appear to be considerable attrition for the medical field adopting predictable analytics. Nothing could be more confounding, for the science can and should be used extensively to benefit clinicians increase coverage and successes.

By partnering with a non-medical Data Scientists the data and information available can be more sophisticatedly utilized to extract more deeply intricate, but connected values which can be used to aid clinical procedural predictability.  There by reducing the intervention time and improve overall clinical outcomes measures and performance metrics.
In the model describe in this paper, we will not consider the error rate/percentages, for we will only look at tangible comparative values.  As with any effective research method the quality of the predictability of the analysis is totally dependent on good clinical and data logging practices, for if the data is not periodically sampled for entry accuracy (quality control) the values and therefore outcomes factors proposed by the software application created by the Data Scientist will be tainted by these inaccuracy factors. Good communications skills and acknowledgement of all skill sets are a must for a successful accomplishment of the analytics. 

In a demonstration on adaptability and to present a real life example, due to work environment and institutional constraints, we have opted to create and analytical software application in Visual Basic for Applications (VBA). The working component of this method is designed and built as a software application under an application, or depending on another view a software application over another application.  

A word processing tool (such as MS Word, Open Office or Libre) is the first application platform (the top and visible layer).  The custom created software application component that performs the data gathering, statistics, factor analysis and produces the predictability values and possible clinical factors is the second software application layer.  It resides inside the document template structure, but is totally invisible to the clinical professional except for the knowledge that it exists and that activation is performed via button click interface or a command key sequence (e.g. CTRL-i).
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Figure 1 – Matrix for Driving Success of Data Science Solutions, (Granville, 2017)

To achieve success in this endeavor a partnership needs to be established. Where objectives, goals and responsibilities are assigned, and a better understanding of the different parts of the processes is achieved. To start the process the Clinician/Health Care Provider/Researcher confer with the Data Scientist/Software Developer. This initial meeting is designed to discusses, identify and understand the clinical data/information to be collected, how it’s stored, how will it be managed/analyzed and what will it be used for the Data Scientist creates a design concept adapted to the needs of the data/information and refines or modify it if necessary as needed after input is given from the clinical professional.
As it is a usual, not to say mandatory, procedure within the health care field for clinical professionals to take notes, the MS Word template was a logical tool of choice where to store the analysis application. The data analysis application is created and stored/housed under the document template structure, which when activated collects all pertinent data points from the data input area of the document (see Figure 2).
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Figure 2 – Example of data entry front-end for health care information to be inputted using MS Word. 

During the information transference into a MS word document, the data will be managed and data values for reference and analysis will be inputted using the above described application activation methods. The clinical professional will input the value into the fields “BP Systolic”, “WISP Scores”, and other biological values, instrumentation readings into the document template. The embedded application created by the Data Scientist, which is part of the document underlying structure, allows the user to input and store the data values. Organizing the data more effectively and making it more susceptibly for statistical manipulations.  
Though parts of this method (adding new data records to a repository or database) could be considered “Machine Learning” (a current debatable issue that is not part of this paper, but must be at least acknowledge).  What is relevant is that with the addition of new data points into our repository, we can perform stronger analysis. Which derives tighter and tighter delta’s between factors. That will in time create more concise outcomes predictions, reduce variance on treatment and possibly improve recovery time. 
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Figure 3 – Example front-end for embedded data analysis.  

The document’s template, embedded application does several functions:
1. Prompt the clinical professional/researcher to select which data elements are of interest in the analytics.
2. The application search at the historical data component (data collected and previously statistically analyzed, which may be stored in a data base or in some cases spreadsheets) of previous patients suffering from a given similar set of conditions.
3. Adding into the equation clinical values from current patient and performing “common” factor analysis between past patients and current ones, we can build a new combined dataset, of common intersecting values which can be used in our predictive approach.
Again the application interface will be visible for the duration of the clinical professional data entry interface time then once the data entry process is complete it will become invisible again till the next needed application component is initiated. 
While the clinical professional continues to transfer notes into the document, the application begins to perform some initial data analysis with the imputed values, “Enterprises are trying to shift from being reactive to being proactive through the use of predictive response. This requires the use of real-time or near-real-time contextually complete data sets.” Stewart Bond, 2016, not a visible part of the actual document, but performing these tasks behind the behind the scenes so to speak, in the core of the document is what generates the analysis.
When the needed visible functions of the embedded application are needed they are activated.  By either clicking on the appropriate functions on a toolbar icon or a pre-defined set of command key strokes the application performs the Requested function(s).   

A casual browsing on data analytics will tell you that there are 4 types of data analytics and they are: Descriptive analytics, Diagnostic analytics, Predictive analytics, and Prescriptive analytics. Descriptive analytics focuses on what happened, diagnostic analytics relays why it happened, predictive analytics previews what is likely to happen and prescriptive analytics conveys options on what you should do about it.
Returning output calculations in tabulated form and/or graph(s) to be incorporated into the document/report (see Figure 3).
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Figure 3 - Application of the process to obtain information from the data of a clinical measurement tool of Post-Traumatic Stress Disorder

The clinical professional/researcher then evaluates the returned analysis and determines the next course of action for the patient. In this model/concept the clinician/researcher is not performing dual role (clinical professional and analyst) and can concentrate on assisting the patient more closely and hopefully more effectively.
Conclusion
By creating a multidisciplinary team, which employs a Data Scientist into the clinical team along with this method a stronger more effective mean to further clinical outcomes can be created.
Patient(s) will receive greater quality of service, more meaningful diagnosis, better prognosis of their condition as well as benefitting society as a whole.

As with all new human processes there is a certain amount of attrition, new things and melding of them together requires willingness and commitment to change.  Not all tools used to further science need be expensive and not all involved in discovery are scientists (Cath Ennis, 2013) 
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