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Presentation Notes
Thank you for the opportunity to speak with you today about developing an international research network for nursing knowledge discovery. An extension for this title might be “An accidental career”! This past year has been an amazing adventure for a public health nurse recently turned researcher. It is almost as if I woke up one morning in a whole new world!




Envisioning Research 
in a Whole New World 

• April, 2010: Invitation by Dean Delaney to start a 
warehouse of Omaha System data within the School of 
Nursing Center for Nursing Informatics 

• April – June: Developed concept, including a                3-
component structure  

• June, 2010: Began to formally invite Omaha System 
colleagues to participate 

• November, 2011: Affiliate members from 15 countries,            
18 member scientific team, 35 projects, funding 
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Here’s a brief snapshot of the past year: 

In April, 2010, Dean Delaney invited me to start a warehouse of Omaha System data within the Center for Nursing Minimum Data Set Knowledge Discovery. I was pleased, to say the least, as I have been deeply involved with the Omaha System for many  years. I think my exact words were “Connie, that would be a dream come true”!
Over the next few months in conversations with Connie and others, I developed the concept of the Omaha System Partnership for Knowledge Discovery and Health Care Quality, with its three components: a data warehouse, affiliate members who can contribute data and relevant clinical questions, and a multidisciplinary scientific team of University of Minnesota researchers with expertise in the methods and metrics needed to work with the data.
After receiving Connie’s blessing in June, 2010, I began to formally invite Omaha System colleagues to participate in this exciting experiment. Much to my delight, nearly everyone I approached agreed enthusiastically to participate. It seems that this is an ideas whose time has come.
At last count the partnership has scientific and affiliate members from 15 countries. Our scientific team has 18 members, involved in or having completed 25 projects, and we have received some initial seed grant funding. It has been a wild ride and it shows no signs of stopping any time soon!



Envisioning Research 
in a Whole New World 

• Transformed by technology: 
•  Networked 
•  Standardized 
•  Data-rich 
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The development of this international research network for nursing knowledge discovery is an exemplar of the technology drivers that are transforming the scientific enterprise. It is indeed a whole new world, networked, standardized, and data-rich. In the next few slides I will share some of the theoretical and empirical underpinnings that provide the foundation for this transformation. Then I will provide several examples of our research. Please feel free to ask questions as we go along. I will leave some time for questions and networking at the end of my presentation.



Barabasi Lab Image http://barabasilab.com/gallery/g1.php 

Skitter data depicting a macroscopic 
snapshot of Internet connectivity, with 

selected backbone ISPs (Internet Service 
Provider) colored separately by K. C. Claffy  

Science and 
technology: 
Networks 
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First, let’s consider the science of networks. This is a map of the world through the lens of internet connectivity – a relatively new and rapidly expanding information network.



Leonhard Euler (1707-1783) 

• Graph theory: nodes and edges 
• Seven Bridges of Königsberg  

http://upload.wikimedia.org/wikipedia/commons/5/5d/Konigsberg_bridges.png 

Königsberg  
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The father of network science was LAY-awn-hart OY-lur, a prolific German mathematician who invented graph theory in the 18th century to try to solve the problem of connecting walkways and bridges in the Prussian city of Koonickssbaerk Euler showed that a network is made up of nodes and edges, or links that connect the nodes. The principles and equations from graph theory proved very useful for studying all types of networks. 



Stanley Milgram (1933-1984) 
Small World Experiment 

 

http://en.wikipedia.org/wiki/File:Six_degrees_of_separation.svg 
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Applied social science research has adopted these mathematical principles. 1960’s Stanley Milgram, a social psychologist at Harvard University, performed his famous small world experiment. The popular understanding of Milgram's experiment is that anyone can be linked to anyone else on Earth through only six links. However, studies showed a range of 3-100 links, and some individuals even had 0 links! Today’s internet allows us to find each other much more easily – through searching white pages or facebook, or just googling someone’s name.




Arc map showing the world-wide  
internet traffic By Stephen G. Eick  

http://barabasilab.com/gallery/g1.php  

Mark Granovetter (1943 - ) 
The Strength of Weak Ties 
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Another Harvard educated social scientist from the 1960’s, Mark Granovetter, a sociologist now at Stanford, studied how people found jobs. Until then, it was generally assumed that society was homogenous. Granovetter discovered that society is made up of groups of people, which is now known as clustering. Granovetter showed that weak contacts were twice as effective (28%) as strong contacts (17%) for finding a job. 
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This is not a picture of the weak links in the Omaha System network, but it could be. A concentrated effort by Karen Martin and colleagues over many years has built a list-serv of over 1500 members around the world. In addition Omaha System Users from places like Minnesota, Washington State, Oregon, California, Maine, the Netherlands, New Zealand, and Canada meet regularly in person and by webinar/conference call. Technology enables this network to exist and expand rapidly, thanks to the active support of some of the nodes (or participants) in the network.



Albert-Laszlo Barabasi (1967 -)  
The New Science of Networks 

 
http://barabasilab.com/gallery/g1.php 

 
 

 
 
 
 
 
 

Growth and                                                   
Topology of the                                              
NLANR Caching                                      

Hierarchy  
by Bradley Huffaker,                                      

Jaeyeon Jung,                                                       
Duane Wessels                                                     

at CAIDA/NLANR  
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In 2002, Romanian-born Hungarian physicist now at Notre Dame, Albert-Laszlo Barabasi published Linked: The New Science of Networks, How Everything is Connected to Everything Else and What it Means for Science, Business and Everyday Life,  showcasing the science of networks in the computer age. Some of Barabasi’s research shows that networks use logarithmic distribution, that highly-linked nodes grow faster, and that networks undergo phase transitions. You may have heard that if Facebook was a country, it would be the third largest country in the world. This is a powerful transformation that will enable us to connect in research with our powerful weak links throughout the world,


http://barabasilab.com/gallery/g1.php�


 

Linked: The New Science of Networks  Linked: The New Science of Networks  
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This is what seems to be happening in the world of Omaha System research. Highly motivated clinicians and scholars want to engage in program evaluation and research, and they can supply large data sets, however, they lack the methodological expertise to answer the complex questions that arise in clinical situations. They are eager to partner with our University of Minnesota scientific team, as we develop and apply the methods and metrics that can address these questions. 



Science  

 

 

 

and  

technology:  

       Standards 
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Which brings us to the second shift that is driving the transformation of research through technology: the widespread adoption of Standards. Computerization demands standardization. Standards are a huge topic on the international informatics scene due to the rush to secure a position in the rapidly evolving world of electronic health records. However, standardization is not new. Nurses have known for decades that standards are necessary. Nursing scholars have led the way in developing interface terminologies that describe health care assessments and interventions. The Omaha System is one of the 12 terminologies recognized by the American Nurses Association. 
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I’ll just briefly describe the Omaha System

These terms are the data dictionary for the Omaha System’s three instruments. Today, large data sets are being generated by Omaha System users in many settings.



Science and technology: Data 

Presenter
Presentation Notes
Which brings us to the third shift that is driving the transformation of research through technology: the availability of massive amounts of data that challenge our paradigms of research and beg for new methods and models.



Omaha System Partnership 
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Here is a map of Omaha System partnership members: the nodes in our network – loosely connected by the weak tie of a common health care language



Proposed or Current Research 
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Here is a map of completed, current, and proposed research – the edges connecting our nodes represent co-investigators who are working together on Omaha System proposals or projects.



• New cyber infrastructure  
• New data-driven paradigm of research in 

which the data generate the hypotheses 
• James Hey (2009). The Fourth Paradigm. 

Microsoft Science. Available at:  
• http://research.microsoft.com/en-

us/collaboration/fourthparadigm/4th_paradigm_book_complete_lr.pdf 
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There now exists a new cyberinfrastructure that will change nursing science forever. We will use nursing’s data to inform and transform nursing’s work and promote the health of global populations. This is not a futuristic prediction. This is current reality. I arrived at the doorstep of my PhD program in 2003 with a satchel full of data. When I mentioned that I had my data but I didn’t know my question, I received immediate and clear feedback that I needed a theoretical framework and a relevant question before I could engage in true science. I am thankful that I learned classical science and I embrace and continue to use that lens. But I now see that I came from the new paradigm in which data can inform us of the questions we should be asking, and help us understand hidden patterns that could not have been theoretically proposed. I realize that I am speaking heresy, and I plead guilty as charged – but I also claim the right as a scholar to think differently and discover new knowledge in new ways.



• The Omaha System Data Warehouse originally 
proposed by Dean Delaney is a gold mine of health 
care quality knowledge 

• Clinically relevant questions are being answered on a 
daily basis 

• Students, faculty, and clinicians are partnering in 
practice-based research  

• New metrics and methods are evolving with every 
study 

Presenter
Presentation Notes
We find ourselves with a new axiom that reads If data, then opportunity.
The Omaha System Data Warehouse originally proposed by Dean Delaney is a gold mine of health care quality knowledge
Clinically relevant questions are being answered on a daily basis
Students, faculty, and clinicians are partnering in practice-based research 
New metrics and methods are evolving with every study




Past, Current, and Future 
Research 

• 23 completed studies with manuscripts 
published (19), submitted (4) 

• 11 studies in progress 
• 3 grants awaiting decisions 
• 5 studies in development 
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In fact, we have completed 12 studies, all of which have articles submitted, accepted, or published, 11 studies in progress, 3 grants awaiting decisions, and 3 studies currently in development. It may seem impossible that the Omaha System Partnership could have achieved this much productivity in such a short time! Indeed, the Omaha System Partnership has really been in existence for many years, without its formal name. My research with clinical electronic health record data has spans the past decade, during which my colleagues and I have explored the possibilities of using Omaha System data and developed new methods, models, and metrics to answer pressing health care quality questions.



A Health Care Quality 
Research Agenda 

• New data sets, methods, models, and metrics 
are needed in all areas of health care research 

• We are developing exemplars that can be used 
with any structured data sets 

• All studies use data from clinical settings and 
involve clinical and/or scholarly experts as 
partners 
 
 



New Metrics 

•  Problem stabilization 
•  Benchmark attainment 
•  Maternal Risk Index 



Stabilization: a proposed interim 
improvement indicator 

• Problem stabilization is an intervention pattern for 
a client problem that is characterized by: 

• co-occurring interventions with more than one 
category during a nurse-client encounter (i.e. 
teaching, guidance, and counseling; treatments and procedures; case 
management; and/or surveillance)  

• followed by surveillance only (for that problem) during 
a subsequent nurse-client encounter.  

Presenter
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Hypothesis is that stabilization may indicate improvement



Problem Stabilization  
(mean values across all problems) 

Adult Children 

Percent Stabilized 30.1% 20.1% 

Time to Stabilization 158 days 116 days 

Length of  Care 286 days 273 days 



Survival Analysis  
(Kaplan-Meier Curves) 

 • Graphing methods for depicting the timing and occurrence of events 
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STRATA: probname=Abuse Censored probname=Abuse probname=Antepart
Censored probname=Antepart probname=Caretaki Censored probname=Caretaki
probname=Family P Censored probname=Family P probname=Income
Censored probname=Income probname=Mental H Censored probname=Mental H
probname=Residenc Censored probname=Residenc probname=Substanc
Censored probname=Substanc

•was supported by the National Institute of Nursing Research (Grant #P20 NR008992; Center for Health Trajectory Research). The content is solely the responsibility of the authors and 
does not necessarily represent the official views of the National Institute of Nursing Research or the National Institutes of Health. 

 



Benchmark Attainment 
improvement process used to discover (and incorporate) 

best practices into operations 
 



 
 Benchmarking PHN Outcomes 
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Here is an early example of the Omaha System partnership's work. This is a preliminary study conducted in 2006 by local public health agencies here in Minnesota. We jointly developed and implemented a shared data and practice quality infrastructure for the high risk maternal-child population, and looked at standardized ways of benchmarking our outcomes. We found that our data were consistent across counties. We published this paper in 2010 in Maternal and Child Health.



Benchmarking Outcomes for Mothers 
with Intellectual Disabilities 

• For mothers with ID, the benchmark of 4 
was attained by 50% of the sample for 10 
of 21 outcomes. 

• For the comparison group, the benchmark 
of 4 was attained by 50% of the sample for 
16 of 21 outcomes 

Presenter
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Income 94.1 54.9 P < 0.01
Caretaking/parenting 88.2 66.7 n.s.
Family planning 88.2 43.1 P < 0.01
Pregnancy 76.5 43.1 P < 0.05
Mental health 70.6 39.2 P < 0.05
Postpartum 64.7 45.1 n.s.
Residence 58.8 15.7 P < 0.01
Abuse 47.1 19.6 P < 0.05



Maternal Risk Index 

-method of assessing and stratifying entities based on the likelihood of 
occurrence of an event 

 
Maternal Risk =  
(number of problems (weighted))/ 
(average baseline knowledge score) 



Maternal Risk Index Results 

 n.s. 



New Methods 

•  Data mining with structured data 
•   Overlapping clusters 
•   Intervention pairs/graphs 
•   Mining text with structured data 
•   Semantic equivalence 
•  Data visualization 



Creating intervention clusters using 
graphing methods with multilevel 

Kway partitioning 
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Because some interventions occurred very frequently, a log transformation of the distribution was completed before the graph analysis was performed.

A graph was created with each node representing a distinct Problem-Category-Target (P-C-T) triplet.

We took the Problem-Category-Target triplets for each patient.

An edge between two P-C-T triplet is added to the graph if they occur for the same patient during his history of visits.

The edges are weighted depending upon the distance between two P-C-T triplet.

This weight is taken to be inversely proportional to the distance between the visits for the patient associated with the pair of P-C-T triplet being considered.

The process is repeated for each patient (who are distinguished by their ids).

If a new P-C-T triplet is encountered, then a new edge is added. Otherwise the previous weight of an edge is updated.

Once, the graph is constructed, we used clustering to cluster the nodes which are effectively representation of P-C-T triplets.

Clustering was performed with number of clusters set to 2,3,4,5 and 25.




If a triplet p1-c1-t1 and p2-c2-t2 are associated with first visit 
of a  patient and p3-c3-t2 with his second visit. An  edge will 
be added between respective nodes of p1-c1-t1 and p2-c2-t1, 
say e1. Also between p3-c3-t2 and p1-c1-t1(say e2) and 
between p3-c3-t2 and p2-c2-t2 say(e3). But the weight 
assigned to e1 will be more than that for e2 for this patient. 
This is because p1-c1-t1 and p2-c2-t2 occur for the same visit 
while p3-c3-t2 occur for a different visit. The more the 
separation between the number of visits, the less the weight 
assigned to an edge between  a pair of P-C-T triplet. 
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The similarity between every pair of P-C-T triplets have been plotted.
Each  point on the X-axis and Y-axis shows a P-C-T triplet. The point (x,y) is their similarity value.
The white regions show that there is high similarity whereas the black regions show that there is low similarity between P-C-T triplet pair.
If we observe the figure, it is evident that some P-C-T triplets have higher correlation among each other, while some have none.




Associating Family Home Visiting 
Interventions and Outcomes for 

High Risk MCH Clients 
Outcome p Intervention cluster 

Lower 

Knowledge 0.031 all but Monitoring & supporting behavior change 

Highest 

Knowledge 0.019 Monitoring parent mental health and support system 
Status 0.094 Monitoring & supporting behavior change 



Venn Diagram: Overlapping 
Intervention Clusters 

COMPREHENSIVE WOUND 
CARE 

BASIC 
WOUND 
CARE 

Treatments 
& 
procedures 

Case 
managemen
t 

Surveillan
ce  
 
Monitoring 

Teaching, 
guidance, & 
counseling  
 
Informing  

Providing Therapy 

Presenter
Presentation Notes
Figure 1. Venn Diagram depicting the relationships between four intervention grouping/clustering methods for wound care.
Omaha system intervention triplets are depicted by the smallest circle. Triplets are depicted sequentially within their corresponding clinical-expert classification group, then their classification-based group, and then their theory-based group.
Two data-driven clusters are depicted in the figure: comprehensive wound care (30 triplets, and basic wound care (6 triplets). Four of the triplets co-occur in both data-driven clusters (see shaded clusters)
Four Omaha System classification groups are labeled using non-italicized font: Surveillance (16 triplets), Teaching, guidance, and counseling (7 triplets), Case management (5 triplets), and Treatments and procedures (4 triplets).
Three Clinical Nursing Models groups are labeled in italics: Teaching, guidance, and counseling interventions matched Informing interventions, Surveillance interventions matched monitoring interventions, and Providing Therapy interventions matched Treatments and procedures and Case management interventions, combined.
Nineteen of 23 clinical expert-consensus groups are represented. There was a minimum of 1 and maximum of 3 triplets in each. In Surveillance, the CEC groups are Monitoring emotional and cognitive status (2), Monitoring injury prevention (2), Monitoring medications (2), Monitoring pain (1), Monitoring respiration and circulation (2), Monitoring skin, and Monitoring other (2). In Teaching, guidance, and counseling, the CEC groups were Teaching disease process (3), Teaching disease treatment (1), Teaching medications (2), and Teaching other (1). In Case management, the CEC groups were Coordinating other (1), Coordinating supplies and equipment (1), and Coordinating community resources (2). In Treatments and procedures, the CEC groups were Providing bowel and bladder treatment (1), Providing medication treatment (1), Providing other treatment (1), Providing respiration and circulation therapy (1), and Providing wound care treatment (1).



Associating Interventions and Hospitalization 
Outcomes for Frail and Non-frail Elderly  

Home Care Patients 



Data Visualization:  
Learning from Seeing 

•     processes that transform large quantities of raw data into 
graphical representations that exploit the superior visual capability 
of the human brain to detect patterns and draw inferences 

 



Intervention Patterns by 
Baseline Status 



Snapshots 

• New partners 
• New possibilities 



Washington State  
Children with Special Health 

Care Needs Program 
• Principal Investigator: Scott Elsbernd 
• Purpose: to determine the frequency of 

problems, interventions and outcomes for 
children with special health care needs in 
Washington State (pilot study of initial data) 

• Partners: State CSHCN Program Staff Barnhart, 
L., Stock, J.  



Home Care in Istanbul, Turkey 

• Co Principal Investigators: Erdogan S., Secginli S., 
Istanbul University, Florence Nightingale SON 

• Purpose: To identify the most frequent problems of 
people receiving home health care services, and to 
measure clients Initial and final knowledge, behavior 
and status outcomes related to the top identified 
problems for evaluation the provided care in home 
care centers.  

      



Time-Motion Study 

• Principal Investigator Yi Zhang 
• Tool development for inpatient nursing 

observations 
• Partners in Fairview-University hospital and 

University of Minnesota Institute for Health 
Informatics 

• Potential for translation into Chinese 
 

•        



Public Health Functions                 
of 1-2 time Home Visits 

• Principal Investigator: Monsen 
• Purpose is to describe outcomes of clients 

receiving 1-2 visits 
• Third research project of the Minnesota Omaha 

System Users Group 
 



Pilot Test of the Omaha System in 
Kenya, Nigeria, and Tanzania 

• Principal Investigator: Eunice Areba 
• Purpose is to determine fit of the Omaha 

System to describe public health nursing 
practice in African countries 

• Pilot test using paper-based data collection 
in English and Swahili 
 



Thank you! 

• Questions? 
• mons0122@umn.edu 
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