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| am an employee of the clinical team of PDI Healthcare. The content of this presentation is
not representative of the views of PDI or its ownership.

Presentation will incorporate best practices from a variety of information sources that bridge
medical disciplines.

There will be NO discussion of any PDI products and/or solutions in accordance with CE
Requirements.

The content of this session was previously presented at APIC 2022.




Objectives

®  Describe the importance of effective communication of data and how design of
graphical representations can help or hinder comprehension using examples.

® List the nine principles of effective graphical display of data.

" Deploy skills of graphical integrity, maximizing data-ink and avoiding chart junk with
visual aesthetics to convey data to the broadest possible audience.
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Adults retain:

10% of what they read
20% of what they hear
, 30% of what they see
LET ME LELIEEYOU 50% of what they see and hear
WHY YOU'RE HERE:.. 70% of what they say/discuss with others

80% of what they experience personally
90% of what they say and do !

Retention # Comprehension
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Beginning Your Data Journey

®  Know your audience
®  Develop a summary statement
® Do atestrun

LET'S START AT THE VERY
BEGINNING
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What Makes a Good Visualization? _

INTERESTINGNESS USEFULNESS
relevant useable
meaningful fitting
new efficient
INTEGRITY BEAUTY
accuracy structure
consistency appearance
honesty Story harmony
(concept)
*reseqa * proof of concept
+ script « prototype template
« article
- - « outli -
information £ visual form
(data)  hematic storyboard - (metaphor)
» wireframe detailed sketch =
successful
visualization € ough sketen -
art*
boring useless
information visualization
the art of journalism the art of design
structuring & harmonising information structuring & harmonising visuals
David McCandless find out more

InformationisBeautiful.net bit.ly/KIB_Books




Nine Principles

" These 9 elements are the keys to effective graphical display of data.
Balance
Emphasis
Movement
Pattern
Repetition
Proportion
Rhythm
Variety
Unity

https://www.getty.edu/education/teachers/building_lessons/principles_design.pdf



Tufte’s Principles of Graphical Excellence

" Well designed, presentation of interesting data (substance, statistics and design)
" Complex ideas shared clearly with precision and efficiency
® Gives the viewer
" The most ideas quickly
" With the least ink
® In the smallest space
" Multivariate
" Tells the truth (about the data)

E Tufte in The Visual Display of Quantitative Information, 2nd Edition. Graphics Press, Cheshire,
Connecticut, 2001 page 51
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This is less important

You can’t read this Excellence in graphical presentation depends on
1.Choosing the best medium for presenting the
information
2.Designing the components of the graph in a
way that communicates the information as
clearly and accurately as possible. ?

https://sphweb.bumc.bu.edu/otlt/mph-modules/bs/datapresentation/index.html.



https://sphweb.bumc.bu.edu/otlt/mph-modules/bs/datapresentation/index.html

Colorful Comments-Emphasis

Color can be a tool to communicate; but we make LOTS of errors
Good vs. Bad (thematic mistakes-avoid stereotypes)
Good vs. Bad (daltonism 8% /[ANER08)
Good vs. (fail to distinguish each other)
(fail to distinguish background)
Good vs. Better vs. (fail to leverage gradient) VS. vs. Best
Texture can be an option




How We Present Data

Raw Data

Line lists, when details are needed
Summary Tables

2X2s

Characteristics summarized

Statistics
Charts/Graphs

Pie, bar, SPC, linear, venn diagrams, heat maps
Visual Abstracts & Storytelling
Video '
Sometimes numbers don’t tell the story as well & ~N
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Strengths

Limitations

Bori Zhou and Tull. Exilorini the Problem with Data Chaiter 3| Fii4 in The Method DOI: 10.26180i14111366.v1

Tables

Pie charts

Boxplots

Bar charts

= € 1% |y

All data are
provided in one
place that users can
access easily

Can be too detailed
and cluttered

Main findings in the
data are not
immediately
obvious

Useful for depicting
a part-to-whole
relationship

Difficult to read
when slices are
similar

Mot suitable when
there are many
slices, categories
are non-mutually
exclusive, or do not
sum together

Help summarise
descriptive statistics
(median, quartiles,
outliers)

Useful for depicting
the range and
distribution of data

Do not show

relationships
between variables

Bars can be easily
and clearly
compared side by
side

Are versatile and
can be used for a
number of data

types

Are widely used and
easily understood

Less useful for
depicting the
strength of the
relationship
between variables

Line graphs

Useful for depicting
trends and/or
predictions over
time, where small
changes in the slope
of the line are easy
to see

Too many lines can
be difficult to read

Mot suitable or
potentially
misleading when
applied to some

types of data (e.g.
categorical)

Useful for depicting
relationships
between continuous
variables

Can fit a line to
indicate the
strength of the
relationship

Easy to see any
unusual
observations

Cannot summarise
descriptive statistics

Mot appropriate for
some types of data
(e.g., categorical)
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Which one of these is not like the others?
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How to draw an owl
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Data Selection

IR

Data Selection

Patient ID Selector
=T R

A
Rel

Fig. 1. Example visualization
shows collections of rooms in
the geospatial locations in
orange, patients in
turquoise (colonized
patients with red halo),
devices in yellow, and
employees in purple. In the
left panel, it is possible to
select a subset of all patients.
In the bottom row, the user
can select a subset of the
timeline of VRE screenings.

1/2018 7/2018 1/2019 7/2019 112020 712020 6/22 7/01 7/08 7115

Atkinson, A., et al. ICHE 2023 44(2), 246-252. doi:10.1017/ice.2022.66
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Hospital Onset C. difficile Rates at General Hospital 2021

12

10

Rate per 10,000 Patient Days
[#)]

10 West BMT MICU 2 South SICU Oncology Cardiac Ortho 3 North PICU
Unit



Relationship Between Hospital Mortality & COVID-19 Census

30%
Scatterplot + trendline o

28%
Titled, labelled with faint gridlines o o o
Diameter of points ° ©
. . 24%
No equation/goodness-of-fit

22%

20%

18%

16%

14%

Percent died

12%

10%

o oo @

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55%
COVID-19 census (percentage of total capacity)



Rules of Data Ink and ChartJunk

Above all else, show data. Wright Height in Inches-3rd Grade
Maximize the data-ink ratio.
Erase non-data-ink.

Erase redundant data-ink.
Revise and edit.

61

[
5l
[0}

® Less is actually more
" What purpose does this serve?
" What will be lost if I remove it?

54.5

E Tufte. The Visual Display of Quantitative Data Chapter 4-5
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30 Avg [(ost/case: $163 Avg cost/case: $395 Avg cost/case: $603
i InfelctioRs: 0.11% i/nfections: 0.17% i/nfections: 0.31%

25
g 20
o}
S 15
H
Average bone
cement 10

cost/case

Elective, Unilateral, Primary®
Total Knee Replacement, high
volume surgeons

n = 20,000 cases 0
$0 $100 $200 $300 $400 $500 $600 $700 $800

Surgeon's average bone cement purchase cost/ case




Name Etymology

" Not all are Muppets-some are exclusively Sesame
Street Human

" Not properly, spatially placed-

Iwould arque Ernie is closer to silly than Bert for

example-ditto Swedish Chef vs Big Bird

Isn’t Guy Smiley also descriptive?

Isn’t Swedish Chef the most human?

Who knows a human named EImo?

We don’t call him “The Count” he’s just Count

They’re Martians, not Yip Yips

Rowlff the Dog, is by definition, not human

Gro h o~
Kerm t the
Fro \ \
w”
Snu aluffagus lheDog

Gonzo

Sweetums //\ AL /\a

'j Z f Be,
.'r“'l‘.ri‘.“r?" ; 1O

Yip Yips

Silly Descriptive




How not to use a Venn diagram

No title
Which overlap and where

Insecurity and inaccessible populations

Supply chain disruption

Inflation

Lack of governance, civil servants go without pay
Internally displaced communities

Insecure borders

Public Health
Political Instability s

Breakdown of surveillance systems

Closed health facilities (due to violence or lack of
governance/funding)

Lack of infection prevention and control measures
Reduced/limited workforce for health centers
Poor sanitation, access to clean water

Food shortages

Malnutrition

Stalled vaccine campaigns

Lack of medication

Infectious Disease

Vaccine preventable diseases arise
Food/water-borne diseases emerge
Increases in vector-borne diseases
Re-emerging infectious diseases (cholera,
diphtheria, polio, measles)

https://ghss.georgetown.edu/idconflict/




Risk factors for
Candidemia

Risk factors for
CDI

Multifocal colonization by Candida

Age=65 ys

Recent gastrointestinal surgery

Antibiotic therapy

Parenteral nutrition
CVC
PICC

Prolonged hospitalization | Use of proton-pump inhibitors

Immunosuppression IBD (colonic involvement)

Multiple comorbidities

Previous CDI and vancomycin

high dosages

*M Falcone Expert Review of Anti-infective Therapy 17(62)
DOI:10.1080/14787210.2019.1608183

Risk Factors for Candidemia, Clostridiodes difficile And Coinfection

Candidemia CDI

Multifocal colonization by
Candida
Recent gastrointestinal surgery

Antibiotic therapy

Age> 65
Prolonged hospitalization s e

Use of proton pump inhibitors

Parental nutrition Immunosuppression c
IBD (colonic involvement)
CVQ/P ICC i Multiple comorbidities
Previous CDI and high dose
vancomycin


https://www.researchgate.net/journal/Expert-Review-of-Anti-infective-Therapy-1744-8336
http://dx.doi.org/10.1080/14787210.2019.1608183

Number people who drowned while in a swimming-pool
correlates with

Power generated by US nuclear power plants

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

700 deaths 850 BkWh

=
5
800 BKWh 7
4

Statistics

Know your audience

Make sure you are using the right tool R
Find a friend ks poerplants Swimmin-pot oo

Explain what you are using, why and what it means

Odds ratio: measures the strength of an association between an exposure and an outcome
between two groups when exposures, cases and controls are well defined.

600 deaths
%
°
<]

3
750 BkWh =

3
=2
o

500 deaths

Swimming-pool drownings

700 BkWh

Developed CDI|Did Not Develop CDI
Admitted to a room of a
recently discharged CDI+ 22 11
patient
Admitted to a room of a
recently discharged CDI- 9 28
patient

" OR=(22X28)/(11X9) = 6.22 - patients admitted to rooms of recently discharged CDI patients
are 6.22 times more likely to develop CDI
®  Beware Correlation <> Causation



The problem with p-(values)

Some points from the ASA
P-values do not measure the probability that the studied hypothesis is
true, or the probability that the data were produced by random chance
alone.
Scientific conclusions and business or policy decisions should not be
based only on whether a p-value passes a specific threshold.
Proper inference requires full reporting and transparency. P-values and
related analyses should not be reported selectively
A p-value, or statistical significance, does not measure the size of an effect
or the importance of a result.
By itself, a p-value does not provide a good measure of evidence
regarding a model or hypothesis. (Wasserstein and Lazar
https://doi.org/10.1080/00031305.2016.1154108)

“If your statistics yield a P value of .06, then it’s a negative study. If it’s
.04, then it’s much more likely to be considered important... In reality,
there’s little difference between those findings.” (Aaron Carrol
https://doi:10.1001/jamahealthforum.2016.0026)



https://doi.org/10.1080/00031305.2016.1154108
https://doi:10.1001/jamahealthforum.2016.0026

A Most Famous Map

Detection
Assembly
Estimation or Scale




ENGLISH TRANSMIATION

fl(]l"ﬂ/l(’( s"‘llr of the Soaowasive Cosrcs im wmen o the 2 '.'w.'v \Icmq in the ¢ ’\lh\‘t.lu e 1812 - 1813,
\u-r- -’-C, . \ sn(lihls; » .wr-b\ ‘r"'“{ .f{ Eu.‘fv and o \. s va telasmval | p " A o A
- .’.I'a.- wAlovember 20 '\tn)
4| SR— T oA i prarest aus urua.-‘:‘ v the wth, o 16 s-d'll‘l) gowis al 4 s 'fm | R fﬂ. ey lw thwmnd wmiw l‘c' ey {-u!l-u wirdlon aiern) - (MOSCOW
il V-A.* 'L 24) .\rh.’-nho the wem who sulic nb;’lw the Hux llvv who leave 2o ’lo n-‘.r—olv‘ whah bas dcierd © Joaw s 1 -Mffnal Fovm antnaited ..\ %
{.n. the woiks of XK. Thicrs, of logur, of Fezentac, of Clrambriay aed ths ..PJI..L: )..-.,{ ool wharmacst of the Qtamy ree Qtbec 2014 N .
X i v lellen I~ .' b 2y svn Miw Deminalion :! te Aty .‘ Lo arrmendd f’sd (3 l!.‘vr. '{ = foevd .\cm -)"n MQI»{ ﬂoq-.rl. whee ‘n)hu- Mavhed 2 . ’\—'A v .
-l o ?w}-a e fun loprmmed Atowed P T PG LT A ‘-dm-uy- wariby? wnth th arey G | s '
e
| e - -
|t 2 . :
Lo reae
|
| ’ f 3
] t__ - - ; : 2 Lo g o Lowon « Bop o Mo
' . N Bebs - “ar o A s
| < Ko ‘1
| Mophls s
! ' ot \
b— » - - — — e ——— —— ———— e
CRAPHIC TABLE of the temperatare in dogrees of the Reaumur thermomeler below zero BRI
!
The Gwvscts pow B foramn —
Nownn o 0 guly
- " »
M
P Dvenaten 7 ~ ol
w2 Deanier & i
—d
oo Ddwand I Tahie. The E%ad Dupdey of Quamtitnw Informarnn Davond ediewm, pond)  Gopdin Prow LLC B g0 Chador, Connexts iy www sdwardrite comm Englods trammlation by Dywn Fadey, proadannd by Lo Moew Copyrghe v y Carapbucy Prow LR(

For Nusmand s dase mousves sl 8 Bogrerdy of Muaseod we www ofwanltuls o




Summary of Inpatient Malnutrition Documentation & BPA Alerts Within Clinical Workflows (PHS only)

Ot of the 22,373 patients
that recevied a screening
score = 3,

14,575 (65.1%) were seen
by an RD.

116,888

(RD¥'s visited* 42 284
inpatients total. 14,575
(34 5%) of them had a

score 2 3. 27,709 (65.5%)
had no score or a score <
3]

93.1% of inpatients| were
screensd for malnutrition

22,373

14,675

19.1% of screened
patients received a
scoreof = 3

#inpatients (all)

#5creened by RN #Patients wf Screen #RD visits (score = #RD Dx of Mod/Sev

4,484 (30.5%) of the
14,575 visited patients
recieved a Moderate or
Severe Dx from an RD.

(In all, 6,406 patients
received a Mod/Sev DOx
by an RD. 4,434
(70.0%) of them had a
seore 2 3. 1,922 (30.0%)
had a score < 3 or no
SLONE. )

malnutrition BRPA

Out of those
4 431 BPA alerts,
the MD agreed

The MD

fired on 4,431

(98.8%) patients with 3,880 of
who had a score them. (87.6%) 3,73 (96.2%) of
z3anda 3,880 patients were
WodiSev Dx ':?g':eraelé L"“Dhs final coded with a
documented by mealnutrition
the RD. 5441 BPAalents. | gagnosis. This
(86.1%])) represents 3.0% of all
(In total, the MD inpatients
BPA fired in
6323 (Altogether, 5,180
encounters, (4.1%) inpatients
(98.7%)) were final codad with

4,484

a Malnutrition O,
3,731 (72.0%) had a
score of = 3, while
1,449 (28.0%) had a
sCore <3 Or No score)

L] Y &

4,431 L ' »
3,73

#MD Encounters

#MD Agrees with  #Final Coded (gcore

=3 (amytime) 3 (score = 3) with BPA Alert BPA Alert (score 2 =3
(score = 3) 3)
P!wailable Data: 10/4/2016 through 5/472017
— REGION FACILITY DATE RANGE (click on date to change)
A~ Report Details (Al M (Al - 104142016 412712017

*igit defined by the flowsheet documentation of '‘Reason for Assessment’

All Regions

RNs doing a great job of
screening patients

1/3 of patients who
screened positive were
not seen by an RD

2/3 of the patients seen
by RDs had not screened
positive

70% of patients who
screened positive didn’t
have malnutrition




In total, the MD . .
i BPA fired in Fired 36,535 times
6,323
e (average 5.8x per
(95.73%)) encounter)
L

4,431




YouTube Videos as Educational Tools to Promote Hand Hygiene:
A Content Analysis

STUDY DATA RESULTS CONCLUSIONS
% of videos scored as educationally useful: Hiqhest Scori ng Videos

$
(>) &
55.7% Comprehensive

400 YouTube videos N = 39 ’ ﬁ@# ¢ Persuasive
a\"/%

“hand hygiene”
“hand hygiene education”

WIN:WIN:

———)

44.3% Recommendation: Guidelinesshould

70 analyzed usin
X g be used during video development

structured tool N=31

Lim, K., Kilpatrick C., Storr J., Seale H. AJIC

@hollyseale@julesstorr@claireekt 7‘8 RPIC | A ”

DOI 10,1016/],aJIC.2018.05.002 Association for Professionals in Infection Control and Epidemiology American Journal Of‘ |nfection CO[’]tt’Ol




Are Infection Preventionists
and Nurses Engaged in Antibiotic Stewardship?

) - )
2017 =| Survey of the Corporate Infection Prevention and Control Network :3“ 49% response rate (N = 35)

Role in antibiotic stewardship not Gaps in antibiotic stewardship

Barriers to Engagement
well-defined knowledge

L0420 « Time
" » Resources

(o)

Current engagement

described as “minimal” u&

and “supportive role e

IP Time spent on

antibiotic stewardship

< 5 hours per month

Manning ML & Pogorzelska-Maziarz

M.AJIC, In Press.

1/3 receive no specific training )

in antibiotic stewardship

Sources of training:

+ APIC conference sessions (52%)
+ Training given by facility (41%)

+ State orlocal training (31%)

+ SHEATtraining course (7%)

™, RAPIC

Association for Professionals in Infection Control and Epidemiology

»« Competing priorities
» Lack of role clarity

Patient education as a PS
future role in AS \Q’.,
e

AllC

American Journal of Infection Control



Effect of Treating
Parents Colonized

With
Sta phyIOCOCCUS CHG bathing + Masal
aureus on Decolonization X 5 days

o o M=89
Transmission to

Neonates in the
Intensive Care Unit:
A Randomized

o

)

Foutine NICL Cara
{i.e. no intervention to

Randomized, Double-Blind, Placebo Controlled Intervention Assigned To:

with 5. aureus of 190 \
MNICU babies™ +
b (2 &
"ﬂ'ﬁ T
Fegular soap bathing +
FPetroleum Jelly X 5 days
N=101

*Jahn Hopking Uniersity School of Medione
Mlikstane et alin MASA 2019 Dec 3032341 119-3268. doi: 1001001 avaialble &t

_ MPE-.I-IWI:HEH ":L.i-r‘l” "i".q‘:wj.ll Bmﬁzal

’ﬁ‘ﬁ‘fnﬁé’ —

—

90 Days Later

#..""‘
T

13 of 89 positive

49% less likely to acquire
identical & aureus
strain as their parents.
p=0.03

® -

29 of 101 positive



THE COMMON COOK'S

HOW-MANY GUIDE:

Infographics Used in Non- T0 KITCHEN CONVERSIONS
Traditional Ways

GALLON
| 1,

165 |18

http://sblattindesign.files.wordpress.com/2012/09/how-many guide infographicl.ipg



http://sblattindesign.files.wordpress.com/2012/09/how-many_guide_infographic1.jpg
http://sblattindesign.files.wordpress.com/2012/09/how-many_guide_infographic1.jpg
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The Value of Video

Video courtesy of Jack Gilbert, PhD Professor in
Pediatrics and the Scripps Institution of
Oceanography and the University of California, San
Diego. Originally shown at ICEID 2018







Summary

*The participant shall be able to list the nine principles of effective graphical
display of data.
*Balance, Emphasis, Movement, Pattern, Repetition, Proportion, Rhythm,
Variety, Unity

*The participant shall be able to deploy skills of graphical integrity, maximizing
data-ink and avoiding chart junk with visual aesthetics to convey data to the
broadest possible audience
*Avoid textures, redundant information, unnecessary background images,
unnecessary backgrounds, gridlines. For every element included in the
design ask what purpose does it serve and what would be lost if removed.




Summary

e The participant shall be able to describe the importance of effective
communication of data and how design of graphical representations can
help or hinder comprehension using examples.

* Understand your data

e Write your story first

* Know your audience

* Choose the most effective design

* Be creative

* Avoid chartjunk, maximize data ink and white space: Simpler is
better

* Doatestrun

* Have fun!




Thank You!
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