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Computerized Patient Care Documentation 
Emerging capability in the EMR
VA has had CPD since 1996
Rich experience, lots of documentation
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Research Goals

Improve the documentation processes 
Find incremental improvements that add up
Make documentation more effective
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Research Methods

Triangulate the problem with qualitative and 
quantitative methods
Work task and user focus

In the effort to understand 
In the effort to measure and validate



Originally, 18 million document corpus
◦ 8 VA sites, 3 years, all documents
Changing IRB rules narrowed scope
◦ 3 sites, 3 years, ~8M documents
Preliminary data from Puget Sound



4,66,359 documents
1395 titles
5935 authors
98,139 patients
536,122 distinct terms
534,309,839 total words
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Index text in corpus, using Lucene
Look at distribution of statistics



Rank Term Occurrence in Corpus

1 patient 2089581

2 has 1936767

3 he 1772287

4 pt 1738253

5 1 1651608

6 2 1641596

7 his 1525721

8 pain 1445055

9 from 1437254

10 s 1424016

11 3 1408644

12 plan 1304706

13 o 1271527

14 time 1266124

15 care 1254825 
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“Relevance” expressed as Tf*idf 
(term frequency * inverse document frequency)

◦ scores documents with clusters of “unusual”
terms higher

Okapi BM25 – another version of Tf*idf
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Addendum Count 
◦ A measure of how often the document is “visited”
Order Count
◦ A measure of “decision intensity”
Proportion of Human-Authored Text
◦ “What was that mind thinking”
How recent is the document?



Focus groups
◦ 4 VA sites: Sea, Tac, Salt Lake, Cincinnati
◦ Separate interviews with:

Administrative Staff who work with CPD
Nurses
Practitioners (MD, NP, PA)

◦ 129 VA staff interviewed



Read, re-read transcripts
◦ Collaborators: Charlene Weir, Peter Embi, Efthimis 

Efhimiadis, Stephen Thielke, Ashley Hedeen



CPD improves on paper
Records are more accessible
Managing information volume
Data entry burden for authors
Finding relevant information can be hard
Integrating documentation with workflow
Documentation is used to support 
communication but wasn’t designed to do 
so
◦ Ambiguous use of “additional signature” to flag 

importance to a co-worker
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A major nursing concern
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A major practitioner concern
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Mainly affects the authors

0 5 10 15 20 25

Document
Entry
Burden

Practitioner

Nurse

Admin

Responses



0 10 20 30 40

Importance
of Skill
with

system

Practitioner

Nurse

Admin

Responses



Support needed
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Cognitive work analysis approach enriches 
understanding of the documentation 
process
Communication is a key undocumented
feature of documentation
Need to balance adminstrative requirements 
for control and user requirements for 
flexibility
Voice recognition may help reduce some of 
the “time-savers” that result in difficult text
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This note doesn’t tell me what's going on with 
the patient

vs This note tells me what's going on with the 
patient

It's very difficult to skim to important information 
in this note

vs It's very easy to skim to important information in 
this note

It’s very difficult to distinguish the author’s text 
from template text

vs It’s very easy to distinguish the author’s text 
from template text

This note doesn’t help me anticipate the needs 
of the patient

vs This note helps me anticipate the needs of the 
patient 

I always skip over this sort of note vs I always read this sort of note

I can't follow what the author was really thinking 
in this note

vs I can follow what the author was really thinking 
in this note 

I have to wade through this note to get what's 
important to me

vs I don't have to wade through this note to get 
what's important to me

I doubt that this note is current vs I am sure this note is up to date 

I don't trust the information in this note vs I trust the information in this note 

This note is not consistent with the overall 
clinical picture

vs This note is consistent with the overall clinical 
picture 



Web-based
Realistic data



Balanced incomplete block design
1/3 of users see 1/3 of documents in one 
of 3 forms:
◦ “Native”
◦ “Expanded”
◦ “Short”
Powered to detect a “main effect” between 
Native, Expanded and Long forms as 
measured by the quality dimensions elicted 
from the focus groups and literature



De-identified documents as they appear in 
CPRS



Based on Native Document 
Maximal insertion of 
◦ Medication lists
◦ Problem lists
◦ Lab values
◦ Longest form of vital signs
◦ All reminders and signature blocks



Omit information available elsewhere in the 
EMR:
◦ No title and signature blocks
◦ Only abnormal lab values
◦ Suppress medication and problem lists
◦ Suppress boilerplate



Note User Group A User Group B User Group C

1 Native version Short Version Expanded Version

2 Expanded Version Native version Short Version

3 Short Version Expanded Version Native version

For each  subject within a role (practitioner, nurse, administrator), 
a Latin square determines the form of the note to be presented in a 
balanced design. One third of the subjects in a role are in group A, 
1/3 in group B, 1/3 in group C



3 months at Puget Sound:
◦ 20 nurses completed: 74% of those asked
◦ 19 admin: 69% of those asked
◦ 15 practitioners: 25% of those asked

Harder to recruit practitioners



Compare relevance statistics with user ratings
Compare relevance statistics with systematic 
alterations of base documents
Assess feasibility of a relevance filter
Add other “features” to relevance score:
◦ Number of addenda
◦ Number of orders associated with a document
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