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Overview	
  
• Meaningful	
  Use	
  2	
  and	
  UCD	
  

•  Define	
  usability,	
  user	
  experience	
  and	
  UCD	
  
•  Provide	
  an	
  overview	
  of	
  UCD	
  processes	
  &	
  
methods	
  

•  Provide	
  some	
  illustra<ons	
  of	
  effects	
  of	
  UCD	
  on	
  
UI	
  design	
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Meaningful	
  Use	
  (MU)	
  Criteria	
  
•  The	
  use	
  of	
  a	
  cer<fied	
  EHR	
  in	
  a	
  meaningful	
  manner	
  
by	
  both	
  doctors	
  (EPs)	
  &	
  healthcare	
  facili<es	
  (EHs)	
  

•  Need	
  to	
  use	
  a	
  ONC	
  “cer<fied”	
  EHR	
  technology	
  	
  
•  MU	
  criteria	
  implemented	
  in	
  three	
  Stages	
  over	
  6	
  
years	
  –	
  in	
  each	
  Stage,	
  specific	
  usage	
  requirements	
  
must	
  be	
  demonstrated	
  to	
  meet	
  MU	
  criteria	
  

•  Focus	
  today	
  on	
  “safety	
  enhanced	
  design”	
  
requirements	
  (CFR	
  170.314	
  (g)(3))	
  
•  For	
  Stage	
  2,	
  only	
  covers	
  8	
  medica<on-­‐related	
  func<ons	
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MU	
  and	
  HIT	
  Usability	
  
•  Physicians	
  and	
  others	
  complained	
  about	
  EHR	
  
usability	
  impairing	
  ability	
  to	
  meet	
  MU	
  criteria	
  

•  ONC	
  asked	
  NIST	
  to	
  develop	
  methods	
  to	
  assess	
  
EHR	
  usability	
  for	
  MU	
  cer<fica<on	
  

•  Two	
  aspects	
  for	
  Stage	
  2	
  MU	
  cer<fica<on:	
  	
  

•  A^est	
  to	
  use	
  of	
  User-­‐Centered	
  Design	
  (UCD)	
  in	
  
development	
  of	
  relevant	
  medica<on	
  applica<ons	
  

•  Conduct	
  quan<ta<ve	
  summa<ve	
  usability	
  of	
  the	
  
relevant	
  applica<ons	
  (e.g.,	
  RxStar,	
  AdminRx,	
  etc.)	
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Users’	
  HIT	
  Design	
  Priori<es	
  

•  HIT	
  as	
  a	
  true	
  partner	
  in	
  care	
  –	
  ac<ng	
  as	
  a	
  reliable	
  
“friend”	
  and	
  effec<ve	
  communicator	
  

•  Support	
  pa<ent-­‐centered,	
  personalized	
  care	
  
•  Support	
  distributed	
  care	
  (people,	
  space,	
  &	
  <me)	
  

•  Foster	
  high	
  quality	
  care	
  (effec<ve,	
  safe,	
  efficient)	
  	
  

•  Documenta<on	
  as	
  a	
  byproduct	
  of	
  care	
  	
  
(not	
  as	
  a	
  separate,	
  distrac<ng,	
  or	
  inefficient	
  task)	
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User	
  interface	
  

Means for shaping behavior  

Means for achieving consensus  Represents backend system   

Means for achieving goals 
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Fumbling	
  for	
  his	
  recline	
  bu^on,	
  Ted	
  
unwicngly	
  ins<gates	
  a	
  disaster.	
  

The	
  User	
  Interface	
  
•  Any	
  aspect	
  of	
  a	
  system,	
  
process,	
  or	
  device	
  with	
  
which	
  a	
  human	
  can	
  interact.	
  

•  Includes	
  sodware,	
  hard-­‐
ware,	
  documenta<on,	
  
labeling	
  and	
  packaging.	
  

•  Users	
  include	
  clinicians,	
  
cleaning	
  personnel,	
  
maintainers,	
  pa<ents,	
  lay	
  
persons,	
  programmers	
  etc.	
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Usability	
  

•  A	
  characteris<c	
  of	
  systems	
  that	
  allows:	
  
– Specified	
  users,	
  in	
  a	
  	
  
– Specific	
  context	
  of	
  use	
  
– To	
  achieve	
  goals	
  and	
  tasks	
  

•  Efficiently	
  (in	
  a	
  <mely	
  manner)	
  

•  Effec<vely	
  (accurately)	
  
•  With	
  Sa<sfac<on	
  (absence	
  of	
  frustra<on	
  /	
  
engagement	
  /	
  delight)	
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User	
  Experience	
  (UX)	
  

3.	
  	
  	
  Surpasses	
  what	
  customers	
  say	
  they	
  want;	
  
more	
  than	
  providing	
  checklist	
  features.	
  

4.	
  	
  	
  Seamless	
  merging	
  of	
  mul?ple	
  disciplines:	
  
engineering,	
  marke?ng,	
  graphical	
  &	
  
industrial	
  design,	
  human	
  factors,	
  
interface	
  and	
  interac?on	
  design.	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Jacob	
  Neilson	
  

“All	
  aspects	
  of	
  a	
  user’s	
  interac?on	
  with	
  a	
  company,	
  its	
  
services,	
  and	
  its	
  products.”	
  

Principles:	
  
1.  Meets	
  customer’s	
  exact	
  needs	
  without	
  fuss	
  or	
  bother.	
  	
  
2.  Simplicity	
  &	
  elegance	
  in	
  products	
  that	
  are	
  a	
  joy	
  to	
  own	
  &	
  use.	
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User	
  Centered	
  Design	
  

Understand
       Context of Use1

2

3

4

Post-Deployment       
Review              

Summative 
Evaluation

Formative    
Evaluation Design

 Specify User
Requirements

MULTIPLE  ITERATIONS

Concepts

Mockups
Hi-Fidelity

Prototypes    

	
  From	
  ISO	
  9241:210	
  Human-­‐centered	
  design	
  for	
  interac?ve	
  systems	
  	
  



User-­‐Centered	
  Design:	
  ISO	
  9241:210	
  
Understand & 

Specify the 
context of use 

Describe Context of use: describe the physical, social and 
technological features of the environment. Describe users’ goals & 
constraints; relevant user characteristics; identify user tasks & 
relevant risks (tasks not described only in terms of features/
functions).   

Different	
  contexts	
  of	
  use:	
  
Life	
  Cri?cal	
  Systems	
  –	
  avia?on,	
  nuclear	
  power,	
  anesthesia	
  

Industrial	
  &	
  Commercial	
  –	
  accoun?ng,	
  management,	
  law,	
  
sales,	
  finance.	
  	
  

Home	
  &	
  entertainment	
  –	
  games,	
  relaxa?on,	
  DIY,	
  hobbies?	
  

Exploratory,	
  crea?ve	
  and	
  collabora?ve	
  –	
  architecture,	
  music	
  
video	
  edi?ng,	
  social	
  media	
  of	
  all	
  types.	
  Schneiderman	
  &	
  Plaisant,	
  2010	
  



User-­‐Centered	
  Design:	
  ISO	
  9241:210	
  

Behavioral task analysis Cognitive task analysis 
Observable, 
Physical, 
Sequenced 
Physical task-space 

Inferable, 
 Abstract, 

Non-linear 
Information space 

Work in 1940s Work in 2020s 



User-­‐Centered	
  Design:	
  ISO	
  9241-­‐210	
  

 Collaborative task analysis? 
Understanding social spaces  

Personal computing? 
Understand personal  
information spaces   



UCD extends functional req. to define user needs. Includes: 
Measureable performance/satisfaction criteria; organizational/
regulatory constraints  basis for design & evaluation. Relevant UI 
standards/guidelines;  Resolve conflicts b/w requirements. Verify 
& agree across stakeholders.   

User-­‐Centered	
  Design:	
  ISO	
  9241-­‐210	
  
Specify  

the user 
requirements 

Multiple methods especially direct observations & 
cognitive interviews 
  Representative users … not only super-users 
  Users’ goals … not only tasks 
  Work as Done … not Work as Imagined  
  Elicit needs … not wants 
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Wants	
  vs.	
  Needs	
  

What	
  users	
  wanted	
  Current	
  state	
  of	
  transporta<on,	
  1900	
   What	
  Ford	
  built	
  



Design user interaction, NOT what the UI looks like! Design user-
system interaction to meet user req. considering UX; make 
solutions concrete using scenarios/simulation, mockups & 
prototypes;  

User-­‐Centered	
  Design:	
  ISO	
  9241-­‐210	
  
Produce 

design 
solutions 

Design	
  user	
  interac?on,	
  NOT	
  what	
  the	
  UI	
  looks	
  like!	
  	
  
  Naviga?onal	
  frameworks	
  
  Informa?on	
  architecture	
  
  Design	
  guidelines	
  and	
  standards	
  based	
  on	
  human	
  capabili?es	
  

Principles:	
  
•  fit	
  with	
  goals/tasks;	
  self-­‐descrip?ve	
  &	
  learnable;	
  	
  
•  conforms	
  to	
  user	
  expecta?ons;	
  
•  controllable,	
  	
  
•  error	
  preven?on	
  &	
  forgiveness,	
  	
  
•  individualizable.	
  	
  



It’s	
  not	
  about	
  making	
  the	
  UI	
  pre^y	
  

!
Before	
  usability	
  tes<ng:	
  	
  
“Where	
  do	
  I	
  find…”	
  	
  

High	
  levels	
  inefficiency	
  &	
  dissa?sfac?on	
  

Ader	
  usability	
  based	
  redesign:	
  	
  
“This	
  fits	
  with	
  how	
  I	
  would	
  	
  

normally	
  assess	
  pressure	
  ulcers.	
  	
  
When	
  will	
  it	
  be	
  implemented?”	
  

Example:	
  Decision	
  support	
  for	
  pressure	
  ulcers	
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Itera<ve	
  Design	
  &	
  Evalua<on	
  



Early & often. Inspections – expert evaluations; Formative 
evaluations –involve real end-users carrying out tasks during design 
phase (paper mockups to fully developed prototype); Summative 
testing – Quantitative, verify that performance measures are met 
prior to roll-out or at beginning of project for legacy systems 

User-­‐Centered	
  Design:	
  ISO	
  9241-­‐210	
  
Evaluate  

design against 
requirements 

Formative evaluations  Provide systematic feedback about UI 
usability during design  

Conceptual walkthroughs Co-discovery sessions 
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Summa<ve	
  Usability	
  Tes<ng	
  of	
  a	
  Blood	
  
Product	
  Pre-­‐administra<on	
  Verifica<on	
  

•  Ins<tu<onal	
  RFA	
  yielded	
  two	
  vendor	
  product	
  finalists	
  –	
  The	
  hospital	
  
asked	
  us,	
  “Should	
  we	
  purchase?”	
  from	
  a	
  human	
  factors	
  perspec<ve	
  

•  22	
  clinician	
  par<cipants	
  completed	
  3	
  realis<c	
  simulated	
  scenarios.	
  

•  Clinicians	
  iden<fied	
  all	
  embedded	
  errors	
  but	
  comple<on	
  <mes	
  were	
  
longer	
  using	
  technology	
  than	
  with	
  current	
  manual	
  process	
  and	
  users	
  
were	
  frustrated	
  by	
  having	
  to	
  repeat	
  steps	
  and	
  with	
  interac<on	
  issues.	
  

Anders S, Miller A, Joseph P, Woods M, Booker R, Slaughter J, Weinger MB, & France D. (2011). Blood product positive patient 
identification: Comparative simulation-based usability test of two commercial products. Transfusion, 51, 2311-18. 



Implementation, rollout & sustainability: Meeting needs of the 
present without compromising the future; UI Design supports 
evolution as user needs change 

User-­‐Centered	
  Design:	
  ISO	
  9241-­‐210	
  
Solution meets 

requirements 

Did it work? What else did it enable? 
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All	
  usability	
  flaws	
  will	
  never	
  be	
  
revealed	
  before	
  product	
  release	
  

•  Forma<ve	
  and	
  summa<ve	
  evalua<ons	
  
involve	
  small	
  numbers	
  of	
  selected	
  sub-­‐
popula<on(s)	
  of	
  users	
  
•  In	
  a	
  controlled	
  tes<ng	
  environment	
  
•  Based	
  on	
  selected	
  scenarios	
  
•  Does	
  not	
  consider	
  the	
  full	
  range	
  of	
  actual	
  use	
  contexts	
  

•  Insufficient	
  use	
  interac<ons	
  to	
  observe	
  
uncommon	
  (rare)	
  events	
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Agile	
  Process	
  

Sprint	
  
Feature	
  Set	
  A	
  

Sprint	
  
Feature	
  Set	
  B	
  

…	
  

Sprint	
  
Feature	
  Set	
  N	
  

Features	
  	
  
Priori<zed	
  by	
  
	
  Product	
  Owner	
  

Feature	
  A	
  

…	
  

Feature	
  N	
  

Features	
  	
  
for	
  this	
  Sprint	
  

Sprint	
  ~	
  30	
  days	
   Acceptance	
  
Test	
  

Feature	
  Set	
  
Release	
  

Itera<ve	
  	
  
Development	
  

Development	
  Phase	
  

Daily	
  	
  
Scrum	
  



UCD	
  in	
  VUMC’s	
  Agile	
  Environment	
  

High-Level User Needs, Requirements & Context of Use 

Initial Conceptual Design Long Cycles 

Detailed User Needs 
& Design Goals 

Mockups 
Expert & 

Formative 
Evaluation 

Multiple 
Iterations 

Wireframes 

Technical 
Requirements 

Documents 

Build/Refine 
Prototype 

Application 

Write Test 
Scripts & 

Release Notes 

Multiple 
Iterations 

Pilot Version 1.1 

SPRINT 1 SPRINT 2 

SPRINT 3 

SPRINT 4 

Final 
Release 

Version 1 

Summative 
Testing 

New Evolutionary 
Design Concept 

SPRINT 1 

SPRINT 2 

SPRINT 3 

Final 
Release 

Version 2 

Summative 
Testing 

As Needed 

Conceptual 
Stretches 

Design 
Leaps 

Development 
Sprints 

As 
Needed 

User Feedback 

Test 
& 

Assess 

A 

B 

C 
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Bo^om	
  Line:	
  UI	
  Design	
  MaBers!	
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Ques<ons?	
  

Rapid pulse, sweating, shallow breathing … 
According to the computer, you’ve got gallstones. 


