Elements of Usability







Use dashboards

Problem List
Diahetes Mellitus Type 2
Hyperlipidemia
Hyperension
Feriphieral Meuropathy

Allergies

aspirin

codeine

egg containing compound
penicillin

Home Medications
albuteral

aspirin

diltiazem

enalapril
alyBURIDE
guaifenesin
hyydrochlorothiazide
insulin detemir
metformin
multivitarmin
pinglitazone
ranitidine
simvastatin

Clinical Events
T:

BP:

HR.:

RR.:

W :

BMI :
Pain:
Smoking Hx :

26.0
162079
76

20
118.000

4
3
not documented

Labs & Diagnhostics

Cr:

Est. CCr*:
Est. GFR*:
ALT:

Glu:

M+

Total Chol :
LDL :

HDL :

Trig :
HbAA1C :

1.0
100.3
59
14

4.7
L 125 mgidL
62
49
69

Health Maintenance
DEXA

J6.6
134578
52

20

mMarmmogragpt

Fap Smear

diptheria-tetanus toxoids
prneumocaccal 23-valent (Fneumovax)




Dashboards

Stephen Few

= Information Dashboard DASHBOARD

Design
= perceptualedge.com

he Effective Yisual Commumication of Data




Sparklines

Data-intense, word-size graphics

High value

Close value

Open value
Low value

Mormal band

Reference line




Sparkline Anatomy

First value

Maximum value

50 pixels wide

B
. 12 pixels high

[normal band {gray]

Minimum value
Last value



Bullet Graphs

Show Key Quality Indicators for a cohort of patients
» Is A1C obtained annually? yes l

e Is BP goal being met? no

Diabetes Mellitus NCQA Performance Targets
This Patient Target My Performance
1:Annual HbA1C
2:HbA1C == 9.0%

® 3:BP < 140/30
4:Annual LDL
5:LDL <130
B:Annual MicroAlb
f:Annual Eye Exam
g:Annual FootExam N




How Bullet Graphs Work

actual value

| |
50th pctile  75th pctile

actual salary my standard of living

| |
boss's estimate of my worth what spouse thinks I'm making




Traffic Lights

Bring attention to items requiring action

Health Maintenance
DEXA
Mammography

@ Fap Smear
diptheria-tetanus toxoids
pneumococcal 23-valent (Pneumovax)

Medium warning

Maximum warning



Medication History Shorthand

Lisinopril20mg daily

Bar height shows dosage (10-40 mg)
Color bar shows refill done

12 month history of dosage







Inpatient Mini-Graphs

THE LANCET

Clinical practice

Graphical summary of patient status

Seth M Powsner, Edward R Tufte

Date of Current
2dmussion date

|npatient time-scale 1yr(324) (4493
Deviation from normal SO oA VL

' > Most recent
Critically elevated ’ ;
range . s . L value
Elevated + PO
Normal range I

Reduced -

Cntically reduced =—
|
Year or more | [ Today
before admission

One week
Year before since admission
admission

http://www.edwardtufte.com/tufte/lancet_p1
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Temperature 37.1°C
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Psychosis 0 Glucose 13.2 mmol/L. Mood 0O
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Haloperidol 6.0 mg Regular Insulin 3 U

LI —

Glibenclamide 5 mg

Ca 2.18 mmal/L

Na 136 mmeol/l C 100 mmel/l




Medication Iconographs

Concept by Jason Cafer MD

/\ Duration of use of this

drug = 8 months

J Compliance = 70%

200myg

2 TID
3



Medication Iconographs

Concept by Jason Cafer MD

Lamictal

200mq

Drug interaction
lowers
effective serum level

Wellbutrin SR

150mg







Show WYNWYNIANM

WAERY/ TNl Details needed in the overall dashboard view
- Medication
When you need it |Easspe
metformin 500 mg
furosemide 20 mg
omeprazole 20 mg

And nothing more

Details needed in managing new medications and refills

Medication SIG Qty Refills Start End
lisinopril 20 mg 1 tablet daily 90 tablets  3refills 10/13/07 11/20/07

1tablettwice daily 180 tablets 3refills 4/29/07
3refills  9/2/2004
2/11/06

metformin 500 mg
furosemide 20 mg Ztabseach AM 180 tablets
omeprazole 20 mg 1 tablet daily 90 tablets 3 refills




Good visualizations are right-sized

Simplicity of display
hides complexity of data

HbA1C :
LDL:
Gr

MicroAlb/Cr :
Glu:
K+




Highlight Abnormal Values




Find the Flagged Abnormal Value

From an actual malpractice case...



LRE RESULTS
ﬁﬁﬁﬁﬁﬁhﬁhﬁﬁhﬁﬁﬁﬁﬁﬁhﬁﬁﬁﬁhﬁﬁhﬁﬁﬂ;m'_
VALUE THITS
H/A
mmol/Sliter
’;fliter
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Here's a better alternative

LaE RESULTS

-|I|--|I-++++++++-ﬁ-+-ﬁ+-ﬁ-+i+i+i+i++++#iml.ﬁ:mm 'I'JM]]EE‘I+#+-&-+#+-&-+++#+i++++-ﬁ-+++++-ﬁ-+++++i+
TEST VALUE THITS ELNGE

BUN/CR BRATIO c.4 H/sh 0.5-5_&

HOL 39 mmolSliter =40

LOL 108 mmol S liter <100%*

*NORMAL LDL VALUES ARE BRSED ON RGE AND SEX

L 0 T 1 4+ = -_—

MCWV 951 gm/unit BE_T7-535.0

ol b o ok Aok g ook aia o el o b ol b bl b b ol b bl bl gl b b ol b b b kol ol o ool b ook o ol ok e e o o ok ok o ok Ak ok o ek e




Or, make the highlight jJump out

The “hanging outdent” ...

o o o o o il ol ol ol ol ol ol ol o o o o e ol ol ol ol o o ﬁP‘EI,I:::F:l.E.‘L TI_FP‘LT_TESAﬁ o o o oy oy oy o e ol e ol o o o e e o o e ol ol ol o o o e e
TEST VALUE THITS BEANCE

EUN/CE RATIO £ .4 HNSh 0D_._3-5_&

HDL 35 mmol/liter =40

LDL 108 fliter <100
*NORMAT I.”L '.'.'-.'___. LRE BLASED ON LGE AND SEX
ESL * CH 14 _C mmol fliter o.0-4_0

MW 291 gm,/unit BEE_T7-95_0
oy o ol ok ol ol ol ol iy ol ol il ol ol ol ol ol ol ol e e ol oy ot ol iy ol ol ol ol ol ol ol il ol ol ol il ol ol i ol ol ol ol ol e ol ol e ol ol ot ol i ol gl il ol e ol e o i

. juts out to the left of the other values,
grabbing the users attention




Or use color, bolding, ...

Labs & Diagnostics
Cr: 1.0

Est. CCr*: 100.3
Est. GFR*: a9

ALT: 145

Glu :

fo: 47 ... or alert icons

Total Chol: L 1259 mgilL
LDL : H2

Labs & Diagnestics
Cr: 1.0

Est. CCr*: 100.3
Est. GFR* . 54

ALT: 14
Glu :
K+ 47

Total Chol: L 125 mgidL
LDL : 52




Avoid cognitive overload

Wordy

Medication SIG i Start End
isinopril 20 mg 1 tabletdaily 90 tablets refills 10/19/07 11/20/07

metformin 500 mg 1 tablettwice daily 180 tablets refills 4/29/07 -

Terse

Medication SIG Qty Refills Start End
lisinopril 20 mg ldaily 950 3 10/19/07 11/20/07

]
metformin 500 mg 1BID 180 3 4/2%/07 -




Use different visual layers

Home Medications Black font
albuterol for name of drug

ASPIrn
diltiazem

glyBURIDE

Gray font
for SIG, on a different

visual plane




Show Medication Adherence

|
Not taking drug at all

Benefit noted Allopurinol

from this drug Hydrochlorothiazide

Levothyroxine
Lisinopril
@ Lovastatin

¢ w Metformin



Reduce Visual Noise
Noisy

: . : _

= -
- : 3 8
- - :
§ : ;

Ly a2
Rabatt
fridsschmplenagen

Lokakosten
Materposyten

Q u I et Oeckungsbetrag




Watch How It's Done

msatz

Rabatt
Erlasschmalerungen
Lohnkosten
Materialkosten
Deckungsbaitrag

This much space is occupied by a business chart

Copyrght Bissantz & Company GmbH, 20072005




Keep information on the same
surface ... R—

M anagemen] Dixciplne View

Frobleen List | Disgnoses | PPR Summey | Vistlel  Allengie

Medication Profile

MName
Category
| Diug
Dinag

| Diug
Dinag

Flowshest: |PATHOLOGY .v| | Level |PATHOLOG

[ Jet)

feiall <R 10 mg oial caps

Navigator X PATHOLOGY
¥ HEMATOLOGY PROFILES | |GENERAL CHEMISTRY

¥ OTHER HEMATOLOGY TES| |- Sodium Level

Potassium Level
o COAGULATION Chlonde

¥ GENERAL CHEMISTRY coz2

= . . Anion gap
¥ SPECIAL CHEM/REFEREN( Glucose
¥ IMMUNOLOGY AMIROLOGY BUN

Creatinine
o URIMALYSIS Calcium Level



... by using Dashboards

Problem List

Diahetes Mellitus Type 2 25060
Hyperlipidemia 27z 2
Hypedension ra1.1)

Feripheral Meurapathy 2582

Allergies

aspirin

codeine

egg containing compound
penicillin

Home Medications
albuteral: FrRH

ASRIriN: 21 mg Daily

diltiazem: 240 mg Daily
enalapril: 20 mg bid

QIwBURIDE: 20mag 2 Daikyo7oo
guaifenesin: FRH
hydrochlorathiazide: 28 ma Daily
insulin determir: 20 units 2t Bedtime
metformin: s50mMe.2-4M,1-F PO
multivitarmin: oainy

pinglitazone: 20 mg Daily
ranitiding: 150 mg Daily
simvastatin: 10 mg Daily

Clinical Events

T:
BP:
HR.:
RR:

A

BMI:
Pain :
Smoking Hx :

6.0 Dege
162179 mmHa
TB bpm

20 breathsmin

118.000 kg 260
Ibs)

41 Est. BMIF
3
naot documented

Labs & Diagnostics

Cr:

Est. CCr*:
Est. GFR* :
ALT:

Glu :

K+

Total Chol :
LDL:

HDL :

Trig :
HbA1C :

1.0 magrdL
100.3 mUmin
59 mL'min
15 unitiL

4.7 mmaliL

L 12% mgidL

B2 modl
49 mgsdl
BY mogrdl

Health Maintenance

DExA

Mammodraph

(D227 05
(BT A0S
(DT A0S
(BT A0S

(OSA2T 05

(022708
(0242708

9]

2200
22007
22007
202007
202007
202007
22007
2200
22007
22007
(OZe2 10

(09427 )

(0220006, 0220006, 06M 504, 0505032, 020601, 016801, 10807

366 Deg
13478 mmHg
52 bpm

20 breathsmin

B8.300 kg (180 1bs)

24 E=t. BMI
1]

09 mgidl
111.4 mLrmin
= B0 mL‘min
16 unitlL

4.4 mmellL
180 mosdL
33 mordL
50 mgrdL
25 mardL

(00202
22707
2T
(00305

C1ZIETI0T

C1202707)
(0 D00

(OE/Z7 07
(OELZ7 07
(OEZ7 07
(062707
(OEL2707)
(062707
(OELZTH0T
(OE/Z7 07
(OELZ7 07
(OEZ7 07
(1242007




Pick colors that fit the job

olorBrewer

5-class diverging RYG

O 1O

a> e

mini legends

Pk
il

c MAR ZOom {’ @ map borders @ @ciw symbaols @ @rnad network @

background color border color road network color
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Pick colors
that communicate data

relationships
- Diverging data

Sequential data

- -
- -
_ -




Beware Color Baggage

GD M @@ E 4

0xca0020
0xf4a582
Oxf7frf7
0x92c5de
0x571b0

hexadecimal (@D

Red & Blue are now politically
loaded colors in U.S.



Consider photocopy effect

Three color (hue) version

Monochrome version

[. Single hue / different shades

Monochrome version




Consider color-blind users

Up to 10% of males in US are red-green color blind




Color Blindness

Loram ipsum dolor sit amet

Color Scheme Generator 2




Color Blindness

Lorem ipsum dolor sit amet .

Color

Scheme
Generator
2




Color Blindness

E - -

Color Scheme Generator 2




Selective Data Display




Four-Layer EHR Concept

Show only what info is needed for this user now

Working Layer
(The Meat)




Four-Layer EHR

The index of visits would display only this information




Four-Layer EHR

What the PCP would tell the specialty colleague




Four-Layer EHR

What most doctors need in the current visit.
Strip out pertinent negatives.

Working Layer

(The Meat)




Find needle In haystack

Chest pain today PAST MEDICAL/SURGICAL HISTORY
Reported History:

Repotted prior tests: Patient has had PPD tests which were negative in the past. A Pap smear was
performed -

Reported medications: Taking OTC acne medication. Mo medication noncompliatice,

Medical: Mo previous emer gency oot wisit since last clinic appointment

. Hokidney disease. Back trouble some back pain in past andmental illness. Ho previous fracture
and no cancer. Noinfections. Recurrent URIs. No cardiac history, no endoecrine history, no renal
histoty, and no thewmatology history, Peychiateic kistory depression. Mot paychologically
abused. No dental bastory,

Pregnancy histotry: G 0, PO, BAB 0, and TAB O

Diagnosis History:

Sinsitis

&llergic rhinitis.

Ho hypettension,

Thromboplilebitis of deep wessels of the lower extremity

Mo asthma,

Mo hepatic disorders

Mo liver, stomach, or howel disease.

Urinary tract infection last episode was about two months ago.

Mo endometriosis,

Ho pelvic inflammatory disease,

Ho ectopic pregnancy.

Mo thyroid disorder

Mo disbetes mellitus.

Mo atopic eczematous dermatitis,

Mo seizure disorder.

Mo depression.

Mo tuberculosis




Try It now, with positives

Chest pal nng PAST MEDICAL/SURGICAL HISTORY

Reported History:

Reported prior tests: Patient has had PPD tests which were negative in the past. A Pap smear was
performed -.

Reported medications: Taking OTC acne medication. N o medication noncompliance.

Medical: No previous emergency room visit since last clinic appointment

. Nokidney disease. Back trouble some back pain in past and mental illness. No previous fracture
and no cancer. Noinfections. Recurrent URIs. No cardiac history, no endocrine history, no renal
history, and no theum atology history, Psychiatrc history depression. Mot psychologically
gbused. No dental history.

Pregnancy history: G0, PO, SAB 0, and TAB 0.

Diagnosis History:

Sinnasitis

Allergic thinitis.

N o hypertension.

Thrombophlebitis of deep vessels of the lower extremity.

Ho asthma.

N o hepatic disorders

N o liwet, stomach, or bowel disease.

Urinary tract infection last episode was abowt two months ago

N o endometriosis.

H o pelvic inflamm story disease,

H o ectopic pregnancy.

N o thyroid disorder

N o diabetes mellitus.

No atopic eczematous dermatitis.

H o seizure disorder,

Ho depression.

H o tuberculosis




Were you looking for this?

Chest pain today Pregnancy h.'IStI:IIjI' G EI FO, SEEI 0, and TAE D.
Diagnosis History:

=Sinuatis

Allergic rhinitis.

N o hypertenaon.

Thrombophlebitis of deep vessels of the lower extremity.
N o asthma.

M o hepatic disorders

H o liver, stomach, or bowel disease,

Urinary tract infection last episode was abowut two months ago
N o endometnosis.

N o pelvic inflammatory disease.

N o ectopic pregnancy.

M o thyroid disorder

M o diabetes mellitus.

M o atopic eczematous dermatitis,

N o seizure digorder.

N o depression.

N o tuberculosis



A better way to show that data

R e S 15T MEDICAL/SURGICAL HISTORY

Reported History:
Iledical: Feychiatric hustory depression.
Diagnosis History:

And all the Thrombophlebitis of deep vessels of the lower extremity.
negatives are Primaty hypercoagalable state

stripped away

SOCIAT HISTORY




Four-Layer EHR

This layer contains the details that would defend
you in court, or in event of an audit.

Working Layer
(The Meat)




Web




Web resources

= PerceptualEdge.com
= On dashboard design

= EdwardTufte.com

o Edward Tufte, creator of “sparklines” on visual
display of quantitative information

= Bella-Consults.com




Printed




Print Resources

The Visual Display

of Quantitative Information

= The Visual Display of
Quantitative Information
Edward Tufte

= Don’t Make Me Think
Steven Krug

= The Non-Designer’s Design

NoN-
Book DESIGNER'S

: - DESIGN
Robin Williams DOSK |,

SEcenp EOITION
Design and Typographic Principles
for the Visual Novice

-M




More resources at




Thank you!

For more information,
please contact HIMSS Staff Liaison
JoAnn W. Klinedinst, CPHIMS, PMP, FHIMSS at

Q)
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