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Overview 
To transform care at the bedside, it is essential to design the patient-and-
family-centered Hospital Patient Room of the Future for safety, quality 
care, and clinical workflow efficiency. The focus of this presentation is to 
share with you our experiences exploring innovative health care 
technologies for the hospital and the use of:   
 
 ethnographic research 
 agent-based modeling, and 
 human-centered design 

 
to improve nursing workflow, decision support, and patient care.  
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Objectives 
1. Describing the benefits of using ethnographic 

research to improve clinical workflow, 
 

2. Defining agent-based modeling and giving 
examples of its use in decision support, and  
 

3. Identifying the benefits of using human-centered 
design elements to improve patient care at the 
bedside. 
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Patient Room of the Future: Overview 

Improve Nursing Workflows 

Integrate Clinical Devices with the 
Electronic Medical Record (EMR)  

Consolidate Nursing Tools 

Improve Clinical Efficiency 

Improve Patient Safety Improve Patient Satisfaction 
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Evidence-Based Research: PRF Foundation 

 
 
 
 
 
 
 
 
 

Heinrich, A., Chow, M., et al.  (2008). A 36-Hospital Time and Motion Study: How Do Medical-
Surgical Nurses Spend Their Time? The Permanente Journal/ Summer 2008/ Volume 12 No. 3 
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Ethnographic Research 
Ethnographic Research is the study of 
human behavior in its natural context, 
involving observation of behavior and 
physical setting.   
 
Advantages/Benefits: The biggest 
advantages of ethnographic research 
include direct access to real-life places, 
people, and situations. For example, the 
researcher can see people in their natural 
settings and environments, including their 
homes, hospital nursing units, ambulatory 
clinics, and pharmacies, etc.   
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Approach 
Ethnographic Research: Interviews, focus groups, and video journalism were used to gain 
insights from Kaiser Permanente frontline clinical staff, patients/members, and ancillary staff 
about the hospital work environment and patient care. In addition to the data gathering during 
the field research, several stakeholder groups (IC, IAT, ILABS, IT, EA, NFS, Garfield, 
PointForward) participated in a series of information gathering sessions and workshops, in 
addition to the research data synthesis and use case development processes—for this project.  
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Observation & Ethnography 101 
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Ethnography at the Point of Need 

http://www.pointforward.com/services.htm, PointForward, 2011 

http://www.pointforward.com/services.htm
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Findings of Ethnographic Research: Nurses 
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Objectives: To ensure the patient and family member perspectives 
are understood and used to inform Interactive Patient Care technology 
(IPC) prototypes, simulations, usability testing and activities at the 
Garfield Center (also to inform future pilots). 

Summary of Thematic Findings:  

One Size Does NOT Fit All 

“It’s the Little Things that Matter”  

Just Call Out My Name 

Keep it Simple 

Keep me “In the Know” 

Calgon, Take me Away! 

Findings of Ethnographic Research: Patients 
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Use Case Scenario 
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Agent-Based Modeling 
Agent-Based Modeling: (ABM) is a class of computational models for 
simulating the actions and interactions of autonomous agents with a view to 
assessing their effects on the system as a whole. ABM combines elements of 
game theory, complex systems, emergence, computational sociology, multi-
agent systems, and evolutionary programming. The models simulate the 
simultaneous operations and interactions of multiple agents, in an attempt to 
re-create and predict the appearance of complex phenomena. 
 
Uses: Agent-based models have been used since the mid-1990s to solve a 
variety of business and technology problems. Examples of applications 
include supply chain optimization and logistics. ABMs have also been used to 
analyze traffic congestion. In these and other applications, the system of 
interest is simulated by capturing the behavior of individual agents and their 
interconnections. Agent-based modeling tools can be used to test how 
changes in individual behaviors will affect the system's emerging overall 
behavior for decision support.  
http://en.wikipedia.org/wiki/Agent-based_model Wikipedia, 2011. 

http://en.wikipedia.org/wiki/Agent-based_model
http://en.wikipedia.org/wiki/Agent-based_model
http://en.wikipedia.org/wiki/Agent-based_model
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Digital-Nurse 
With Agent-Based Modeling, a Digital Nurse, which is an intelligent personal assistant 
that can support nursing and patient care technician (PCT) functions in hospitals, can 
be designed to manage the nurse’s daily tasks of finding and recording patient 
information, and taking care of patient care coordination across settings and with other 
colleagues and providers. 
 The Digital Nurse gets its intelligence from its knowledge about the daily practices of nurses and patient care 

technicians in hospitals.  
 The Digital Nurse knows what the nurse/PCT is doing, where he or she is, which patient is being taking care 

of, etc.  
 The Digital Nurse is integrated with the patient room’s clinical devices and the hospital’s EMR and medicine 

dispensing systems, as well as with intelligent planning and scheduling systems, to have an up to date 
understanding of the context and situation. 

 The Digital Nurse runs on a hospital’s existing computer infrastructure, both on mobile and cloud-based 
computing solutions. 
 

Benefits:  

The Digital Nurse helps hospital RNs and PCTs be more accurate, more efficient, and more patient focused, 
and able to spend more time on patient care activities. 

The Digital Nurse can also be used as a scenario driven training tool. 
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Personal Agent 

Personal Agent: 
A software agent that 
acts as your “personal 
assistant” or acts as 
your proxy, based on 
your work practice 
knowledge 

Personal Agent 

Agent-Based Modeling: Personal  
Digital-Nurse Agents 

Tiered System 
Tier 1: Data entry 
Tier 2: Simple rule based 
Tier 3: Complex problem solving 

Support Nursing Workflow 

Personal Agent 

Agent-Based  
Modeling  
Automates  
Nursing 
Workflow 

Backend 
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E-mail 
Agent 

Decision- 
Making 
Agent 

Physician 
Agent 

EMR Agent 

MFP 
Agent 

Error  
Handling 
Agent 

Workflow 
Task 
Agent 

Document 
Analysis 
Agent 

“The Digital Nurse”  
Support RN’s in their clinical practice, 
improves efficiency, automates workflow 

Medical  
Device 
Agent 

System to systems engineering: 
Agent as an approach for integrating systems 
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Agent-Based Modeling Performance 
Improvement Goals for Nursing 

© Hendrich, A., Chow, M., et al (2008) 

Provide Support with Multi-level Knowledge 
 Support creating patient documentation  

Objective: 35.3% documentation 
 Support in getting the right patient information  

at the right time (patient awareness)  
Objective: 19.3% patient care activities 

Simplify the Path 
 Support coordination within and between floors  

Objective: 20.6% care coordination 
 Support scheduling (patient discharge, RN  

patient workload)  
Objective: 19.3% patient care activities;  
                  20.6% care coordination 

Device Integration 
 Support medicine finding and ordering  

Objective: 17.2% medication administration 
 Patient health monitoring  

Objective: 7.2% assessment/vitals 
 
 



18 

Human-Centered Design 
Human-Centered Design (HCD) is a process and a set of techniques used to 
create new solutions for the world. Solutions include products, services, 
environments, organizations, and modes of interaction. 
 
The reason this process is called “human-centered” is because it starts with the 
people we are designing for. The HCD process begins by examining the needs, 
dreams, and behaviors of the people we want to affect with our solutions. 
 
 We seek to listen to and understand what they want.  
 We call this the Desirability lens.  
 We view the world through this lens throughout the design process. 

 
Once the range of what is Desirable is identified, we begin to view potential 
solutions through the lenses of Feasibility and Viability. These lenses are brought 
in during the later phases of the process. 

http://www.ideo.com/work/human-centered-design-toolkit/, IDEO, 2011 

http://www.ideo.com/work/human-centered-design-toolkit/
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HCD Experience-Based Decision Making 
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HCD Process 
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HCD Sample Training Guide 
Session Course Description Objectives Duration 

1 Introduction to Human-
Centered Design 

"What is it? Why is important? 
How will it affect my work? 
What's in it for me?" 

Participants value HCD and are 
motivated to engage in the rest of 
the curriculum. 

2 hours 

2 Ethnography "Why is ethnography important? 
What's in it for me? How do I do 
it? When and how should I get 
help?" 

Participants can prepare and 
conduct basic contextual inquiry 
and can analyze the results. 

2 hours 

3 Introduction to 
Personas 

"What's a persona? How are 
they used? How do I make one?" 

Participants can create personas 
for simple projects and can 
effectively use personas created 
by others. 

2 hours 

4 Scenarios "How do I convert a business 
requirement or use case into a 
scenario? How do I use 
scenarios in my projects?" 

Participants can create scenarios 
and use them to generate high-
level software requirements. 

2 hours 

5 Prototyping "What are best practices for 
prototyping software? Where 
does prototyping fit in a human-
centered design process?" 

Participants can apply 
prototyping best practices in the 
context of a software design & 
development project 

2 hours 
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Human-Centered Design: Single-Bed NICU 
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Plans for the Kaiser Permanente: Patient 
Room of the Future 

2007 to 2010 – Laying the Foundation 
Technology Research – Point of Care & Interactive Patient Care (IPC) Technologies. 

Research & Benchmarking – Organizations, Technology Vendors, Literature. 
Ethnographic Research – Frontline staff & KP Patients/Members. 

 
2011 – Imagining the Possibilities 

Brainstorming – Ideas, Ideas, Ideas!  
Prototyping – Scoping, Designing, & Planning Patient Room Models. 

 
2011 to 2012 & beyond – Building the Future 

Field Testing – IPC & Nursing Communications Tools. 
Pilot & Measure – Garfield Innovation Center & Medical Center.  
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Kaiser Permanente Sidney R. Garfield 
Health Care Innovation Center Prototypes 

1. Build three separate patient room 
prototypes and one nurses’ station. 

2. All rooms will be equipped with 
baseline Kaiser hospital room 
template configurations: equipment, 
technology, and furniture. 

3. The rooms will have varied iterative 
designs, technology upgrades, and 
fidelity levels. 

4. One room will be built as a state-of-
the-art patient room design. 

5. The final PRF prototype template 
will be piloted in a medical center, 
following clinical workflow and 
technology redesign activities, 
simulation deep-dive learning 
sessions, and pilots at the Garfield 
Center.  
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Thank You!  

Michelle Y. Williams, MSN, RN 
michelle.y.williams@kp.org  
925-924-6603 

mailto:michelle.y.williams@kp.org
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