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Introduction 

The healthcare industry’s quest to use and build data-driven organizations has faced two major 

challenges: 1) finding the right candidates with the skills to do the work, and 2) creating effective 

organizations.  Ineffective organizations lack clear structure and role definition for employees, and 

are slow to adapt to new tools.  To be an effective and dynamic organization, leadership support 

incorporates data resources and metrics developed by stakeholders at the unit/division level to 

drive organization decisions.  The ultimate goal of the data-driven business is to align analytics 

into the strategic planning process and have business leaders use data to drive decisions.  This 

allows leaders to identify areas of opportunity to improve outcomes for both the organization’s 

return on investment (ROI) and optimal patient care metrics and workflow. 

 

1. Making data key to driving decisions  
There are three major types of organizational structures: functional, divisional, and matrixed.   

A functional structure divides the organization based on specialty, i.e., people who do similar 

tasks are grouped together.  The advantage of a functional structure is that individuals are 

dedicated to a single function, can learn from and support each other on tasks, and offer more 

rapid decision making due to intradepartmental cohesion.  Additionally, clearly defined roles and 

expectations limit confusion.  The downside is that it is challenging to facilitate strong 

communication between different departments, and these teams often work in silos and are not 

actively involved or understand the work of other divisions within the organization.  Due to these 

silos, functional organizations have a difficult time collecting and using data for ROI, making 

opportunities to improve performance limited.  In a divisional structure, organizations structure 

leadership according to different products, project, lines of business, or brands.  Matrixed 

organizations are a combination of the two.  There are less linear.  For example, employees have 

multiple bosses and reporting lines, and not only do they report to a divisional manager, but they 

also typically have project managers for specific projects.  In the case of big data, matrixed 

organizations have a group for information technology, and teams specifically for business 
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intelligence, analytics, and/or big data.  All teams work together across multiple projects in an 

organization.  

 

There are four steps shown to improve organizational ROI using data-driven results.  

 

1) Embed analytics teams at the unit level.  Distributed analytics teams who are embedded 

in each unit are important to not only collect the right information but use it to help 

improve the organization. 

2) Create cross functional teams that have a variety of skills and knowledge necessary to 

understand what metrics to identify.  Building stakeholder teams within the organization 

to include champions from each division, unit, or project is also vital to successfully 

identifying key trends and metrics within big data.   

3) Align these metrics to the objectives of the organization.  Big data is meaningless if it is 

not tied to the objectives/goals of the organization/division/unit/project.  Aligning the 

right metrics or trends to organizational strategy will improve visibility of issues and 

factors that require additional resources, research, or monitoring. 

4) Develop a charter with leadership buy-in and engagement that supports the review of 

resources, needs, and tools needed in order for the organization to implement a big data 

initiative tied to ROI. 

 

2. Set objectives and target data for use in ROI   
As with any strategic initiative, a dive into big data should be accompanied with values and 

measures of success.  Value, which could be measured as ROI, is often what drives financial 

investment in a large project.  It is also a measure of success that organizational leadership can 

hold project stakeholders accountable for meeting financial targets. 

 

ROI is often difficult to quantify in data and analytic projects.  In general, assessment in three 

categories help support ROI determination in a big data project:  revenue increase, cost reduction, 

and cost avoidance.  Within healthcare environments, a fourth category – clinical outcomes – can 

also be measured.  

 

1) Revenue increase – Will new data types support initiatives that were not previously 

possible using traditional data warehousing technologies?  Can new/improved analytic 

models support revenue growth?  Is there a market advantage that can translate to new 

business or a boost in existing business? 

2) Cost reduction – Can existing technologies be retired?  How much time can be saved in 

future projects through the implementation of a big data program?  Can productivity be 

improved? 

3) Cost avoidance – Are there known, future expenses that can be eliminated?  Does the big 

data project mitigate risks that could have costs if they occur? 
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4) Clinical impact – How many lives are impacted?  How can clinical quality outcomes 

improve?  Qualitative value helps to support the big data business case but may not be 

enough to justify the project and ongoing costs by itself.  Often referred to as “soft ROI,” 

these can include employee (e.g., data scientist) satisfaction, easier access to data, and 

better information about data (e.g., metadata, lineage). 

 

Role of education 

It is critical to work with business units early in the process to educate and socialize the big data 

project.  The initiative may start in the IT department, but it should be driven by the business 

units, and include their commitment and engagement throughout.  Unfortunately, business leaders 

do not always understand what big data is and why it is different from the data environment in 

which they are already working.  Educational sessions that focus on non-technical topics and 

practical, real-world use cases can help bring business-minded leaders up to speed.  During 

educational sessions, project sponsors should collect ideas on how the big data platform can solve 

issues that the business units are facing.  These solutions may naturally present new value 

opportunities. 

 

Examples of measureable success criteria “quick wins” 

With the right business use cases and value drivers, measurable success criteria should be 

relatively easy to develop.  Some of the quick wins might be to consolidate disparate data sources 

into a single platform for ease of use by data scientists and analysts.  This can drive down the time 

to develop and maintain models or other analytic solutions.  Process automation can be measured 

by hours saved.  Real-time data streaming, such as HL7 ADTs (Admissions, Discharges, and 

Transfers), can decrease clinical outreach time for patients who are discharged from the 

emergency department (ED). Natural language processing (NLP) can extract insights from 

unstructured clinical data to uncover previously undiagnosed conditions.  Storage of legacy 

application databases can eliminate licensing costs that come with the original transactional 

software while maintaining the benefit of access to the data for reporting and analytics.  

Regardless of the incremental value opportunities, project stakeholders should clearly understand 

what will be delivered, when, and by whom. 

 

3. Defining roles  
The number of roles and specialties within the team can vary greatly depending on the size and 

needs of the organization.  While team members may have very specific roles, specializing in 

distinct areas of focus, it is also possible to find individuals with cross-role expertise.  When 

working to build out your team, it is important to fulfill the workflow segments (data collection, 

transformation, selection, discovery and insights, and deployment) based on the size and focus of 

your organization.  Figure 1 models the structure necessary to fulfill each of these segments, as 

well as the usual job titles or role that usually specialize in that area. 
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Figure 1: Defined Roles and Focus for Big Data Teams in Healthcare Organizations  
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Skill sets – hard skills  

Within each role in the big data team, there are various skills that will enhance the organization’s 

ability to find, process, and implement data use.  Each role will have their area of expertise, but in 

order to successfully implement change in the organization, the team should be composed of 

individuals that are flexible and dynamic with diverse experiences that enhance their ability to 

work together.  Below in Chart 1 is a list of basic skill sets needed for each of the roles within the 

big data team.  
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Chart 1: Skill Sets by Role 

 
 

There are a variety of tools that are required for each of the tasks.  While they are segmented by 

role for simplicity, many can and will be used across skill sets.  New tools and technologies 

continue to be developed, making it almost impossible to capture all of the means currently in 

use.   Chart 2 shows a simplified view of tools and technologies used by each of the skill sets.1  

 

Chart 2: Sample Tools and Technologies by Skill Set  
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Machine Learning: H2O, Mahout, MLlib, Sparkling Water  
 
NoSQL Data Stores: Cassandra, Hbase, MongoDB,  Parquet 
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Programming  
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Data Exploration & Analysis Tableau, Qlik, SAS, R 

Hadoop Admin Zookeeper, Yarn, Oozie, Sentry 

Linux Admin  RedHat, CentOS, Ubuntu 

                                                        
1 These are commonly used tools, and listed for example purpose only.  HIMSS does not endorse use of any particular 
tools or resources.    
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Technologies are fast changing, so having a team with diverse skills is key.  Being trained the latest 

“X” is only half as important as individuals that that actively seek continued education and training 

on a variety of subjects.  

 

Skills sets – soft skills  

In order to be effective and successful, data-team members also need to work collaboratively and 

collectively using a service level approach to achieve deployment of end user tools and integration 

of change into organizations.  It is imperative that each member of the team reaches out across the 

organization to seek clarification and understanding of needs or requirements, while also 

ensuring that models are received positively and are being integrated into processes.  

 

Does healthcare experience matter? 

Having staff with healthcare experience is most helpful to large institutions in guiding the team, 

however just having some team members with clinical and/or healthcare expertise is sufficient.  It 

is often easier to teach the use of tools rather than increase healthcare knowledge.  In smaller 

institutions, where team members carry multiple roles, the understanding of healthcare and 

business analytics becomes imperative.  

 

Bringing it all together 

Figure 2 identifies key traits for big data team members in a successful team.  

 

Figure 2: Traits of a Big Data Team Member 

 
 

 

4. Develop baseline skills necessary for each resource at each 

level   
 

There are four main actions that businesses and organizations need to take for their organizations 

to develop their resources. These include building a charter, using this charter to create their 

team, developing a global education plan to train staff, and providing orientation and mentoring to 

help support the team.  Each of these is further outlined below:  

 



 

7 | P a g e  
 

©2018 by the Healthcare Information and Management Systems Society (HIMSS) 

1) Charter – As with any project, in order to gain support and funding for the necessary 

resources and tools, it is imperative that leadership develops goals and objectives for each 

department or project in a big data charter.   

 

2) Team creation – Using the charter as a guide, the human resources department and 

departmental champions need to review existing resources for any individuals who have 

the capacity to assist with the project.  New job descriptions should be created and filled 

with any resource gaps. 

 

3) Global education plan – In parallel to advanced training for existing data staff that might 

be needed, basic training should be provided to all team members (executives to 

technicians) so that everyone is informed, enabled, and empowered to suggest ways to use 

the existing data and tools to improve clinical, financial, and operational practices.  This 

training should include improving familiarity with available data sets, tools, and 

techniques, as well as conceptualizing and identifying new opportunities from examples 

sourced from successes within the organization or externally. 

 

4) Orientation and mentoring – By establishing both an orientation and a mentoring 

program/process, resources will be able to integrate into the team while supporting data 

ROI objectives/goals. 

 

5. Develop mentoring of roles within the organization  
Formal mentoring of each resource is recommended for both resources already working for the 

organization as well as for those who are just joining.  The benefits of mentoring include: 

 

 Reduced attrition of resources 

 Improved commitment to objectives/goals of the organization  

 Improved quality of data to support objectives/goals Improved career path for data 

resources  

 Supports staff career growth  

 

Basic skills are insufficient for staff who have limited experience in an organization to understand 

what questions to ask, where to get data, how to document and evaluate data, what level of quality 

is expected in their work product, and so forth.  This is why mentoring within the organization is 

an important part of developing and further honing the cross-functional big data development 

team.  

 

6. Evaluate results within agreed timeframes  
A big data project comes full circle when the sponsor or champion can compare results (i.e., value) 

to goals and metrics.  Whether quantitative or qualitative, it is important to demonstrate that the 
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project accomplished what it set out to do.  Some project aspects may still require additional time, 

however, definitive milestones should show incremental value as early as possible.  The following 

is a short list of evaluation questions to help establish value and ROI:  

 

Sample evaluation questions 

 Were Extract Transfer Load (ETL) processes redesigned to save time?   

 Are licensing costs eliminated by archiving data? 

 Are data that were not available before now usable in analytics?  What was the impact? For 

example:  

o Has a model been refined and improved?   

o Were useful insights extracted from unstructured data? 

 

7. Share results to further opportunities and success  
As business units realize value from a big data project, successes should be socialized and shared 

across the organization.  Many parts of the organization may still not comprehend what big data is 

and what it can do for them.  By communicating with business units and sharing the ways in which 

big data has improved clinical, financial, or operational metrics, big data evangelists can spark 

ideas for new projects and new value.  Robust training and collaboration meetings will keep 

analysts and data scientists engaged and eager to share their own successes.  The more the 

organizations are aware of what is possible with big data and how they can leverage it, the greater 

the chances that big data will be a long term, successful part of healthcare. 
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