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Re-Design of EHR Screens and Data Elements to Optimize Use
by Providers

ABSTRACT

Data quality issues are a major obstacle to the effective implementation and use of new EHR
clinical data sources in the Vermont Children’s Hospital (VCH), which is a National Association
for Children’s Hospitals and Related Institutions-accredited children’s hospital within Fletcher
Allen Health Care. An interdisciplinary EHR User Group partnered with the Jeffords Quality
Institute to identify and address data quality and consistency issues for newborns and infants
within the EHR as well as within their own clinical processes. The means and mechanism to
overcome these data quality problems included:

« Identification of inconsistencies in data field use through manual and electronic matching
audits (human factors analysis);

« Created a data field documentation tool to track and compare data element use throughout the
various screens, flow sheets and outputs used by nurses and physicians (design element
tracking);

« ldentified the need for comparison reports to track inconsistent data recording patterns (data
content quality); and

« Development of a structure for ongoing data extracts for patient results to use for education of
residents and attending physicians to improve clinical quality (data quality process
improvement).
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About Fletcher Allen ‘

= 620 Licensed Bed Academic Tertiary Care
Medical Center located in Burlington, Vermont

= Affiliated with University of Vermont College of
Medicine

= Operates the Vermont Children’s Hospital as
a “Hospital within a Hospital”

= EPIC based EHR system “Inpatient go live” —
June 2009 — our system is named “PRISM”

= “PRISM” implementation completed in Clinic
settings in November, 2010

\Ie!’mon‘(' Childreﬂ's g Fletcher

Q HOSPITAL ﬁ!!f’!:'“@
at Fletcher Allen Health Care In alliance with 27 ===

The University of Vermant

Statement of EHR Challenges |

EHR’s systems are inherently complex

A classic clash of cultures & tribal
approaches (clinical vs. computer
personalities)

EHR screens tend to be very intense and
visually overwhelming

Inconsistencies in data identification can
lead to very diverse issues

EHR’s are configured by humans!

Vermont Childrens ¢
Q HOSPITAL
at Fletcher Allen Health Care
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EHR Design & Build Considerations ‘

“To err is human, but to really foul
things up requires a computer.”

~Farmer's Almanac, 1978

AILA
\Ie!’manf Chlldreﬂ S 3 Fletcher
W HOSPITAL ﬁ!!f’!:'“@
at Fletcher Allen Health Care In alliance with £

Our Situation ‘

= Pediatric clinicians were having trouble
with certain aspects of PRISM

= Intuitive understanding that data wasn'’t
consistently accurate due to design
inconsistencies

= Hospital still in roll out mode — couldn’t
devote EHR implementation resources to
fixes yet

= Decided to figure out the solutions
themselves

\Iermam‘ Childrens 6
Q HOSPITAL
at Fletcher Allen Health Care
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What Does a Typical EHR Screen Look Like? - A Sample Flow Sheet ‘

|Acetate

Patient Summary
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Results Revi

Synopsis
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Another Typical Screen
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VCH Director for Quality ‘

Tell me this isn't
happening...

Vermont Childrens 0 Fletcher
@ HOSPITAL ﬁ!!fﬂ..@
at Fletcher Allen Health Care In alliance with 7 ==

The University of Vermant

First Activities

Newborn & Infant PRISM
User Group (NIPUG)

Chicago, IL
= 10/09 == 11/09 >

VCH Director for

Quality
\’Ql'mon‘f' Childre"'s iy Fletcher
@ HOSPITAL ﬁ!!fﬂ..#
at Fletcher Allen Health Care In alliance with 77 =

The University of Vermont
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So What Was The Issue? ‘

= Elements in different places and they were
not always the same data!

= A simple example

= The head circumference of a newborn is very
important information but doctors and nurses
were not seeing the same information

= When MDs saw blanks they thought data
wasn't recorded or available

= Nurses saw data that MD’s didn’t & vice

versal!
\Ie!’man‘f' Childreﬂ's & Fletcher
W@ HOSPITAL ﬁ!!f’!:'“@
at Fletcher Allen Health Care In alliance with 27 ===

Row Harmonization

What is this infant’s head circumference?
An operational/informatics challenge —

| Head circumference-tor-age percentiles:| |
Boys, birth to 36 months

= Standard measurement for
all infants

= Frequently does not
appear in the growth chart

= Does not appear in
commonly used PRISM
reports

Vermont Childrens
? HOSPITAL
at Fletcher Allen Health Care
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a
PEWS
Combined Critical Care
Shift Check - 1CU
Adult 10U Head o Toe
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Understanding the Problem Was Crucial To Solving It ‘

visualization difficult

screens, efc.

= Complexity of the screens was a factor —
many screens had 50+ elements (fields,
labels, tabs, drop downs, etc.)

= Sheer number of different screens in
pediatric medicine environment made

= Diversity of care providers environments —
Nurse screens looked different than MD

rmont Childrens s
HOSPITAL
at Fletcher Allen Health Care

9

In alliance with
The University of Vermont
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You Can’t Fix What You Can’t Describe ‘

= The EHR system didn’t have utilities to cross
reference fields (limited Meta data)

= Pressing Needs:

= To identify where same data elements were
used in multiple locations

= To identify when identically labeled elements
were not same data

= To understand hierarchy of data structures in
screens used by caregivers

= Understanding the differences in how various
care providers were accessing data differently

Ve ont Childrens 15 Fletcher
Q l;”g st 1TAL Allen 4
at Fletcher Allen Health Care w alliance wit /-\—\.__.

The Start — A Manual Inventory In Excel ‘
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Sample Clinical Data Element Analysis — Manual Excel Format

Flow Sheet
Num Flow Sheet Name Grp ID Group Name Row ID Row Name Comments
3041004058 Lactation Assessment 12155 Breast/Nipples 12156 Breast/Nipples (WDL) Duplicate numbers
due to row start
3041004058 Lactation Assessment 12155 Breast/Nipples 12157 Left Breast removes
3041004058 Lactation Assessment 12155 Breast/Nipples 12157 Left Breast
3041004058 Lactation Assessment 12155 Breast/Nipples 12158 Right Breast
3041004058 Lactation Assessment 12155 Breast/Nipples 12158 Right Breast
3041004058 Lactation Assessment 12155 Breast/Nipples 12159 Left Nipple/Areola
3041004058 Lactation Assessment 12155 Breast/Nipples 12159 Left Nipple/Areola
3041004058 Lactation Assessment | 12155 Breast/Nipples 12165 Right Nipple/Areola
3041004058 Lactation Assessment | 12155 Breast/Nipples 12165 Right Nipple/Areola
3041004058 Lactation Assessment 12155 Breast/Nipples 12166 Intervention
3041004058 Lactation Assessment 3041000474  Latch 3041000474 Latch OK
3041004058 Lactation Assessment 3041000825  Feeding Assistance 3041000825 Feeding Assistance OK
3041004058 Lactation Assessment 3041000840  Position 3041000840 Position OK
H ¢ 17
el’mon’f Childrens Fletcher

HOSPITAL
at Fletcher Allen Health Care

Allen

Pl

In alliance with
The University of Vermant

The Excel

Approach ‘

specifics — a big plus!!

knowledge to develop

Enabled working team to collaborate on
Allowed a lot of technical system “build”

Became a focal point for identifying issues
The Big Negative - Quickly became

cumbersome, not very good for advanced
needs (queries, sorts, etc.) even when
refined!!

[l

Vermont Childrens
Q HOSPITAL
at Fletcher Allen Health Care

Fletcher
Allen

nnnnnnnnnn 4

In alliance with
The University of Vermont
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The Next Step — An Interactive Database ‘
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Building A Structure To Understand The Data ‘
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On the Newborn Assessment flowsheet...

in the Newborn Vitals group...

is a row called “Head Cir”, where one can chart head

Microsoft Access - [Pedi Prism Main Form]
Ef] Fle Edt ¥iew Insert Format Records Tools  Window  Help Type a question For help
Flow Sheets FlowSheetNumber | | | o | Closs Form anl
I’Newbum FY—— =] [Fa4100tes001 | AddFS | Remove Selected FS Edit Selected F5 Access Rows Dictioinary
Add Group to Selected FS Remave Selected Grp from Selected F5 | Raws/5ub Raws | Row Assaciations | Duplicate Disp Names | Raow Data Keywords |
Groups Assoriated with Selacted Flow Shest add Row to Sel F5{6rp | Remove Sel Raw from sel Fsfar |
é%qmnns% l[E)Istﬂa FN‘TE ‘SSR Rows Associated Selecked Flow Sheet/Group)
ottle Feeding
3041000475 Breast Feeding? o IED |g'\)spla Name
3041000475 Ereast Feeding? o
301300 BP Cuff Locati
3041000857 | Breast Pump? 0 o130 vl
3041000871 Chestfabdamen 1] 6
3041000876 Extremities o 1 Height
gg:}ggggz; gggﬁ?"aﬂpe”a”a' g 041000470 Isalette Temp
041000862 Intequrnent 0 3041003740 r:lljggﬁaby Bracelet #
3041000860 Meuraological o 3 Resp
304100170601 Mewborn Discharge Criteria o 10 spoz
304100170101 Mewborn General o 3041000471 State
3041003419 Mewborn Spine o 6 Temp
3041003421 Tewborn Trunk 1} 7 Temp src
14 W - Scal
3041000478 | Oukput ] e
3041000864 Reflexes o
&add Sub Row to Sel FS{GrpfRow | Remove Sel Sub Row from Sel 5

On the Newborn Assessment flowsheet...

in the Newborn General group...

is a row called “Head Circumference”, where one can chart
head circumference

Edt Yiew Insert Format Records  Todls  Windaw  Help Type a question for help
Flow Sheets FlawSheethiumber & Jectad | ——— | | P
INEWDOH’\ Jpp—— __I |3U4100165001 ‘ Add FS | Remove Selected FS Edit Selected F5 Access Rows Dictioinary
Add Group to Selected FS Remove Selected Grp from Selectsd FS | Rows{ub Raws | Row Assoriations | Duplicate Disp Names | Raw Cata Keywords |
Groups Assotiated with Selected Flow Sheet Add Raw to Sel F5jGrp_| Remowe el Raw from Sel Fsicrp |
D [Display Name [asr Rows Associated Selected Flow Shest/Group
3041000346 Bottle Feeding 0 [Display Name
3041000475 Ereast Feeding? a Circ pr—
3041000475 EBreast Feeding? a
3041000857 Breast Pump? 0
3041000871 Chest/abdomen 0 122;3 \\-fjg\ggt[:;
3041000876 Extremities 0
3041000874 GenitaliafPerianal o
3041000367 HEENT 0
3041000862 Inkegurnent a
3041000860 Meuralogical 1]
304100170601 Mewborn Discharge Criteria 0

01

3041003419 Mewhorn Spine 0
3041003421 Mewhorn Trunk 0
3041000465 Mewborn Vitals 0
3041000478 Qutput 0
3041000864 Reflexes a

#icld Sub Rew t0 Sl F5{arpRow | Remave Sel Sub Row From 5l F
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Actually “Head Cir” occurs on 5

flowsheets

under 3 different
group names...

startup

...one of which is
hidden at flowsheet

Rows/Sub Rows  Row Associations I Duplicate Disp [Mames | Row Data Keywords | fSimular Rows | Row Data Other
e,
Display Name: [Head Cir 118 o '%’
PELLLCTTION g (3
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. . . .
| . . -
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— - - - -
3041000469 H MNewbom Vitals . | 304100185001 % Mewhom Assessment &
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[ = . X . u
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. Q < . Q
| o+ ", D
344310 ". Height and YWeight o "D-" 33070 “Eeds W3 Simple ,'.
‘. K v, R
= 3 A%
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NIPUG reviewers have

found a true redundancy in
competing rows

RowisSub Rows | Row Associations | Duplicate Disp Names | Row Data Keywords  Simular Rows | Row Data Other |

Display Name: [Head Cir o fia

Current Simular RS DispS¥ Marge/ID - List 1
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Head Circumferences 16 » HeadCrr ‘.
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.

o
. o
..IIII“‘
Add 10: [ =1 Add Name:
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New Group Name:

Add ‘add' ID to List 1 {no
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rows showing is List 2)

(no rows showing List 1

Create Mew Sim Row Group
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Create Mew Sim Row Group
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Add List 2 to List 1 | Add List 1 ko List 2
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row
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Tracking That “Head Circumference” Problem ‘
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Detailing the “Details” ‘

Find & Row 1D 12236 v

Find & displsy name  Head Circurfersnos

+ | Lok up FLO Display Name: |

Look up FLO1D: |

|

|

Add FLO to Dictianary T able

Driiing infto one of the head
circumference data elements

1D: [12236 | Statuas: I ~

Display Mame:|Head Circumierence: |
Keep: [ Clinical Contact |

Raow Description

Head circumberence [or occipital frontal circumlerence] is measured over the most prominent
part on the accipat, just abowe the supraarbital ridges.

Project Comments

Replacement Row 10:

Replacement Disp Name: |

v

Replace All Instances Wwhere Record Row is Found ]

Unclsar i this one or 16 ["Head Cit'] has the prefened data piopaities [FTR]

Min Walue;

0] M Value:| | umIT:|

Add New Record
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Blowup of Catalog of Field Uses & Properties ‘

Dictionary Row Comments

Fow Description
Head circumference {or occipital Frontal circumference) is measured over
the most prominent part on the occiput, just above the supraorbital ridges.

Project Comments
Unclear if this one or 16 {"Head Cir") has the preferred data properties
PTR]

Min Yalue: | 0] Max Yalue: | |
UNIT:
Clinical Contact: |

Keep: [ Status:| 1 v

Unit(s} where used routinely
Baird 5

Children's Specialty Center
Comfort Zane

Emergency Department

Unit(s} where rarely, if ever, used
Baird 5

Children's Specialty Center
Comnfort Zone

Emergency Department

Labor and Delivery

Newhaorn Mursery

Newborn Nursery

NICU MNICU

NTS NTS

Operating Room Operating Room
PacU PACU

PICU PICU

Procedure Room
University Pediatrics

Procedure Room
University Pediatrics

[ Save Units Used ] [ Save Units Rarely Used ]

[ Clear Uniks Used 1 Clear units Rarely Used |
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Developing A Data Hierarchy Model ‘

S —
Search by ID; 12236 | Search by Name:; Head Circunference v
| Lists and comments | Row Data Keywords |S\mﬂar Rows | Comments by Path I Frogram use fields |
Category Tier 1 Tier 2 Tier 3

Patient 1t Cogritive Gastroinkestinal A |Neurolagical index

| Patient Demagraphics, History, and Care| | Equipment General 1

| Patient Measurement Pair Genitourinary -

| Patient Treatment Lactation

Processes of Care POC Jabs Mental status
CQuality Measurement Safeby Mability, nan-A0L
UnitfHospital Intervention Screening kests Musculoskeletal {not spine)
peci assessment Heonatal ahstinence syndrome
#dd Selected Hierarchy to Row
Categary ‘ Tier 1 ‘ Tier 2 Tier 3

Patient Meagurement Size
| |Patient Meagurement  Size

Body part measurement
Head circumference

2
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Making Recommendations for Changes ‘

B Add Group to Flow Sheet

Epic Row I0: ||

Epic Display Name: |

aroup Start Remove: ] Ordinal:l:l

F Add Existing Group to Flow Sheet

Epic Display Mame:|

[ View Group Usage ]

[ Add Group ] [ Close Form
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Lessons Learned ‘

= Figuring out problems after EHR build and
implementation depends on systematic
analysis — data quality must be “built”

= Sometimes you have to build your own
analysis tools to understand data
structures

= Clinician can understand data structures

and problems associated with data
structures in EHR’s (shock)!!

e Clidrons ' BRI

at Fletcher Allen Health Care In alliance with
The University of Vermont

Lessons Learned (cont) ‘

= Hindsight is 20/20 — accept it and use it
because “Foresight” is pretty much a white
cane — get over it!!

= Understanding complex data systems
requires people who understand data
structures — not a common trait of
clinicians when being asked to make
configuration decisions

= You can't anticipate the ramifications of all
build decisions

\Iermanf Childrens 2
e HOSPITAL
at Fletcher Allen Health Care
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Lessons Learned (cont) ‘

= The process of building a data structure
cataloging tools helped expand
understanding of data needs — the journey
shapes the final approach

= Good EHR configuration design is
inherently an iterative process between
computer types and clinicians — neither
can dominate!

e Clidrons ) BRI

at Fletcher Allen Health Care In alliance with
The University of Vermont

Lessons Learned (cont) ‘

= Each EHR environment is somewhat
unigue so no one has a complete “out of
box” solution — how you make it your
own is important to the ultimate
success of the system !!

HOSPITAL Allen
at Fletcher Allen Health Care
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Thank You For Your Attention

Questions??

Vermonf Childrens % Fletcher

Allen, " g
at Fletcher Allen Health Care i ith £

In alliance with
The University of Vermant

Contact Information

Paul Rosenau, MD

Director for Quality — Vermont Children’s Hospital

Assistant Professor — University of Vermont College of Medicine
Fletcher Allen Health Care

Burlington, VT 05401

Paul.Rosenau@vtmednet.org

Michael Nix, MS

Clinical & Operations Measurement Group Manager
Jeffords Institute for Quality & Operational Improvement
Fletcher Allen Health Care

Burlington, VT 05401

Mike.Nix@vtmednet.org
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