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Overview
1. Background on collaborative healthcare 

delivery
2. Challenges in designing HIT to support 

collaborative care delivery
3. HIT design to support collaboration 

including usability and workflow 
implications 



1. Background

• The current healthcare delivery paradigm is 
one of connectivity and collaboration
• Healthcare is perhaps the toughest industry to 
re-engineer despite:

• Numerous reports advocating for it (IOM, 1999, 2001, 
2006, 2012; Romanow 2002; Health Care Innovation 
Working Group, 2012)

• Countries spending large amounts of money to do it
• UK NHS IT failure (Sept 2011) showed that 
money alone cannot buy healthcare integration



Why is collaboration Important?

• Handovers, transfers, chronic disease 
management (CDM) are all collaborative 
activities

• The increased prevalence of chronic 
illness and the recognition of the benefits 
of team-based healthcare delivery are 
drivers for increased collaboration (Weir 
et al., 2011); Patient-centered care 
(Unertl, 2012)



Health Transformation = 
“Collaboration Paradigm”

Micro Meso Macro



What do we know about 
collaboration? 

• Common objective worldwide in 
reports/commissions on healthcare reform

• Research does exist on various aspects of 
collaboration – education, teamwork, 
handoffs 

• Collaborative & coordination and HIT 
design is the next big opportunity for 
informatics (Bates, 2015)



What do we know not about 
Collaboration?  

• Lack of explicit studies on collaboration 
and little insight on how to design for it 
(Karsh et al., 2010) 

• Workflow models exist for supporting 
clinical workflows of individual providers 
but these models are often unsatisfactory 
when they are scaled up to support teams 
(Ozkaynak et al., 2013)

• How to address the “bounding” issue 



2. Designing for Collaboration 
• Healthcare collaboration has large aspects of 
unstructured, ad-hoc events that need to be co-
constructed with technology (Niazkhani et al., 
2009)
• Co-agency - humans, technology and processes 
working together in the pursuit of jointly held goals 
(Thraen et al., 2012) 
• Conflicting views - Reddy et al. (2008) studied 
how HIS such as CPOE and EHR can support 
more collaboration than intended; Dorr et al. 
(2007) said systems like EHR’s are designed 
towards individual users 



Challenges in Designing for 
Collaboration  

• Automation over context leads to technology 
induced errors (Borycki et al., 2013)

• Restructuring without clear vision goes 
nowhere (Braithwaite et al, 2005)

• Healthcare struggles in a state of inertia b/c 
of lack of willingness to adapt new practices 
(Coiera, 2011)

• Evaluation – classic metrics are not always 
applicable and good metrics for measuring 
collaboration do not exist 



Challenges in Designing for 
Collaboration  cont.

• Undesired consequences (e.g. patient 
safety, human factor or communication 
issues) are common post-HIT 
implementation and these UICs are a 
barrier to transformative healthcare  
(Ash, Berg, & Coiera, 2004; Harrison, 
Koppel & Bar-Lev, 2007; Borycki, 2013)
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The System Design Challenge of Modern 
Healthcare

Great advances have been made in medical knowledge, 
techniques, drugs, etc….but they have led to complex patients 
requiring collaborative care teams to provide care delivery 
(Kannampallil et al., 2011; Michalowski et al., 2015)

Introduction cont.

“Design-Reality Gap” (Heeks, 2006) - HIT we are 
implementing is not designed to support the complex needs 
of modern healthcare



3. How do Design HIT for 
Collaborative Healthcare 

Delivery?



• ‘planned or spontaneous engagements 
that take place between individuals or 
teams of individuals, whether in-person 
or mediated by technology, where 
information is exchanged in some way 
(either explicitly, i.e. verbally or written, 
or implicitly, i.e. through shared 
understanding of gestures, emotions, 
etc.), and often occur across different 
roles (i.e. physician and nurse) to 
deliver patient care’ – Eikey et al. 2015

“Collaboration”



Collaboration Spaces
• Coiera (2000;2014) described the 

importance of studying ‘spaces’ where 
people and processes interact

• Implementation & context is where the 
focus needs to be (Greenhalgh et al. 2014; 
Jones et al., 2014)

• Explicit focus on the people, processes 
and tools that define collaborative 
healthcare delivery (Collins et al., 2011) 



Collaboration Spaces

• “Collaboration Space” - the technologies, 
contexts, processes and outcomes that 
are involved in collaboration,  is our 
attempt to provide some bounding to 
studies of collaboration  (Eikey, Reddy and 
Kuziemsky, 2015)



Collaboration Space Model
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Research on Collaboration Spaces

Define collaboration spaces at two levels 
(Press et al., 2012)
• Structure – Modeling teams and 

channels/tools to support collaboration
• Behavior – Awareness, common ground 

and understanding contextual variation in 
collaboration



Connectivity Framework for Social 
IS design (Kuziemsky et al., 2016)



Collaboration Spaces - Structure

• Structures are the ecosystem where 
collaboration takes place and the 
moving parts in the systems

• Helps understand the workflow where 
people, process and technology interact 
(Unertl et al., 2012; Coiera et al., 2016)



Collaboration Spaces - Structure



Collaboration Space- MET4 
Structure 

Kuziemsky et al, 2014; Wilk et al., 2016



Structures and Context
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Collaboration Space – Behavior 
How people, processes and 

technologies engage within the 
structure  

1. Behaviors help define the “rules of 
engagement” for how collaboration occurs –
information exchange, communication (Novak  
2013; Kuziemsky, 2015)

2. “Individual-collaborative interchange” and 
trade-offs (Kuziemsky & Varpio, 2010; 
Kuziemsky, 2015)



“Rules of Engagement” - Common Ground 
(Kuziemsky and Varpio, 2010; Kuziemsky and Cornett, 

2013)

• Technology Common Ground – If agents do not have 
common understanding about how to use technology they 
may use it in ineffective ways or develop workarounds

• Information Common Ground - A barrier to information 
common ground was informal communication practices. 

• Process Common Ground - Common knowledge about 
how processes should be done

• Personnel Common Ground – An essential part of 
coordinating collaboration is common understanding about 
what roles or tasks collaborating agents can and cannot do



Development of Common Ground (Kuziemsky and 
O’Sullivan, 2015)

• Common ground is dynamic and develops over a 
trajectory of coordination, cooperation, and 
collaboration 



Individual-Collaborative 
Interchange

• Individual behavior may need to change 
to support collaboration as individual 
issues can lead to collaborative issues 
(Collins et al., 2012; Unertl et al., 2012; 
Novak et al., 2015, Kuziemsky et al., 
2016)

• Trade offs happened and have to be 
openly discussed (Ash et al., 2004; 
Koppel and Smith, 2014)



Discussion - Designing for 
Collaboration Spaces

• Designing for collaboration is a complex social 
task with engineering implications 

• We need a better understanding of collaboration in 
context and the spaces that shape it so we do not 
over engineer for the task at hand

• We cannot design technology faster than the 
capabilities that use it – people and processes 
have to evolve too

• HIT is a disruptive technology – need to 
understand both the structure and behavior of the 
disruption – i.e. Need Bounding



Designing for Collaboration Spaces 
cont.

• We need to develop evidence on how to 
design to support collaboration spaces, 
recognizing that collaboration is a 
multidimensional concept 

• Designing for collaboration goes beyond 
EHR or CPOE systems

• We must expand the research contexts 
were studies are conducted



Individual-Collaborative 
Interchange

• Individual behavior may need to change to 
support collaboration

• Standards, terminologies, work practices 
need to be reconciled 

• Individual issues can lead to collaborative 
issues 

• Trade offs have to be openly discussed



Final Thought
• It is not possible to eliminate all 

unintended consequences from HIT 
implementation 
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