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Objectives

Discuss “real life” issues

Assess pros and cons of data utilization approaches

Translate technical to actionable
What we won’t cover...

Logistic function, odds ratio, and logit [=dit]

An explanation of logistic regression begins with an explanation of the logistic function, which always takes on values
between zero and one: -
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and viewing ¢ as a linear function of an explanatory variable x (or of a linear combination of explanatory variables), the
logistic function can be written as
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This will be interpreted as the probability of the dependent variable equalling a "success” or "case” rather than a failure or
non-case. VWe also define the inverse of the logistic function. the logit
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Figure 1. The logistic function, with .30 =+ ,3]_.’1’,' on the
horizental axis and ‘}T(I) on the vertical axis

Source: Logistic Regression. http://en.wikipedia.org/wiki/Logistic regression
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http://en.wikipedia.org/wiki/Logistic_regression

New York orders thousands of manually operated pump ventilators as coronavirus cases surge: ‘This is the alternative’

Do You Need Data
To Take Action?

Coronavirus patients in New York will have to resort to using bag valve masks if
the Empire State doesn’t have enough ventilators, Gov. Andrew Cuomo said in

a press conference on Saturday.

The state anticipates it will need 140,000 hospital beds and 30,000 ventilators

atits “highest point of need” - that is, when coronavirus infections are

projected to hit their apex in 14 to 21 days, Cuomo said.

Failure to obtain these ventilators means that patients will need to have air

pumped manually into their lungs with a bag valve mask, he said.

Source: cnbc.com. https://www.cnbc.com/2020/03/28/coronavirus-new-york-orders-
thousands-of-manually-operated-pump-ventilators.html. March 28, 2020.
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Victim of botched transplant declared
dead

Hospital: 'We very much regret these tragic circumstances'
Sunday, February 23, 2003 Posted: 1:35 PM EST (1828 GMT)

DURHAM, North Carolina (CNN) -
Doctors at Duke University
Hospital declared Jesica Santillan
dead at 1:25 p.m. Saturday and
removed her from a respirator
soon after. The 17 year-old girl had
two heart and lung transplants
this month, the first of which used
organs with the wrong blood type.

"4z of approximately 5 p.m., she is no

longer on a respirator,” a hospital Family spokesman Mack Mahoney visits
spokeswoman told CNN. Santillan was Jesica Santillan, 17, in the hospital after
declared dead by doctors after a series of ~ her second transplant operation.

tests determined she had no brain function,

the hospital said in a statement. Story Tools

"All of us at Duke University Hospital are GE5 sAVE THIS (B[] EMAILTHIS

deeply saddened by this,” said Dr. William
Fulkerzon, chief executive of the hospital. G& PRINT THiS @ﬁw

"We want Jesica's family and supporters to

know that we share their loss and their
grief. We very much regret these fragic
circumstances.”

Source: CNN.com/health.
http://www.cnn.com/2003/HEALTH/02/22/transplant.error/. February 23, 2003.
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Continuum of Data Quality

INCREASING DATA QUALITY
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When Confronted with Data...

You...

— Don’t believe it

— Watch and wait

— Need more information

— Do something!
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Who Collects the Data?

* You

* Not you
Authority

— He/she reports to you
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Data Substrates

E.g., Operating Room Time Outs

Substrate

Administrative:
Hybrid:

Medical records:
Surveys:
Observation studies:
Qualitative:

Etc.

Number of coded wrong site surgeries
Number of coded wrong site surgeries + occurrence reports

Percent of charts with time outs documented

Percent of surgeons reporting they always complete time outs
Percent of OR cases where observer notes correct time out

Focus group of OR Nurses



What Data Collection Instrument
Will You Use?

T SAFETY CULTUR

INSTRUCTIONS

This curvey 2k Tor your opdnions about patient catety Icswec, medical ammor, and event reporiing In
your hocpital and will take about 10 to 1€ minutec to complede.

H you do noi wish to ancswer a question, or H a guestion does not apply to you, you may leave your ancwer blank.

® An SmvenfTlc gefined as any fype of sror, misfake, iboldent, accidsat or
deviaiion, regandiess of wheifier or rot T resoils v padlend farm.

= Pafent safehe®is defined as fhe avoidance and prevention of patient injuries
ar adverse svenfs resuiting fom the processes of beaith care deifvery.

SECTHIN A Your Work Araal/Unit
In this survey, think of your “unit® a2 the work area, department, or olinloal area of the hospital where
you cpend mot of vour work thme or provide moost of wour slinloal carvigs

‘What Ic your primary work arsa or unit in thic hocpial® Mark ONE ancwer by filling in the olrole.
0 & Many dfferent hospEal units/No specific unk

iJ b. Medcne inorsurgical) i g. iméenshve care unit (any fype) ) . Radiclogy

i) £ Surgery ) h. Feychlatrymental beaith 0 m. Ansseciology

0 d. Obstetrics 0} I Rehabifabon (0} n. Oiher, please specify:
) = Pediamcs ) |. Frarmacy

) 1. Emergency department  J) k. Laborabory

Fisacs Indlioats your agrssment or dicagresment with the following ciatemantic about your work
arex'unit. ark your ancwer by TIIng In the cirods.

Etrongly
Dicagres Dicagrea Mefther Agres  Agres

Think about ¥our hosoital work arsstuni... ¥ L L v
1. Feople suppors one another In SIS unk ..o @ @ (1] ] 5]
2. We hawe enough sta® fo handle the workioad ... @ i3] Ex @ B
3. When a lot of work needs o be dome guickly, we work together

asateam o getthe work done ... G} @ '3} @ @
4. In s unk, people treat each ofer with respect @ @ = ] i)
5. Staff In this unit work lomger hours than |s best for patient care.... () @ & ] 5]
5. W= are actively doing trings o Improve padent safety ... ... @ ) = ] B
7. We use more a0enCyAEMDORAY ST San ks best Tor

PAHENE CANE . s et G} @ @ @ @
B Staff fead e freir sistakes are held agalnstthem . @ [} = @ ®
5. Mistakes have led b posEve Changes Fere oo @ @ (1] ] 5]
10. It Is just by chance that more seriows mistakes don't happen o & & @ -'g}

BPOUND DI ..ot et e e e s s et = ey %
11. When ome area in this unit gets really busy, ofhers help ouf ... G} @ @} @ @
12. When an event |s reported, ItTeets [Ike e person 1s being p p

WriSEn up, nob e probEmL. e o @ & & 1)

a

Background

a

Definitions

a

Instructions

Stratification variables

a

a

Categorical capture

AHRQ Hospital Patient Safety Culture Survey

Current Version 2.0 available at,
https://www.ahrq.gov/sites/default/files/wysiwyg/sops/surveys/hosp
ital/SOPS-Hospital-Survey-2.0-5-26-2021.pdf
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Useful Features of “Small” IT
* Microsoft® Excel

— Data entry control

— Pivot tables

—Reporting

— Graphing

— Statistical functions
* Microsoft® Power Point

— Flow diagrams

—Table templates



What Measures Will You Use?

* They exist
— Literature

— National Quality Forum endorsed: e.g., Quality Positioning
System™. http://www.qualityforum.org/QPS

— Professional organizations: e.g., Society of Thoracic Surgeons

—Niche/proprietary entities: e.g., National Perinatal Information
Center

— Others
* They do not


http://www.qualityforum.org/QPS

Benchmarks

 What is the goal?
— Perfection
— Near perfection

e Where does it come from?
e Who sets it?



Presenting the Message
You are the Messenger

* What you will say?
— What is your message?
— Who is the audience?
— What are their sensibilities?
* What they will say...
— Is this bad or good?
— Shouldn’t we be at 0?
— How do we compare to others?
— What do you plan to do about this?



Data Appearances
Matter...



Colorful vs. Meaningful

PEDIATRICS OVERVIEW

xtended-stay patients
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Tableau. http://www.tableau.com/stories/gallery. Tableau Viz Gallery. Accessed February 10, 2023
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A SNAPSHOT: BLOOD PRESSURE IN THE U.S. Infographics

Make Control Your Goal

High blood pressure is a major risk factor for heart disease and stroke, the first and fourth leading causes of death for all Americans.

HIGH BLOOD PRESSURE BASICS )

High blood pressure

?7 M"JIEI,,ON 1 C(Briboutato
high blood pressure S e & ~
1IN3 T DEATHS/DAY

When your blood pressure is high:

| g "N HAVE
69% 17% s 74%
oers P iy ) J \) \) HIGH

of people of people who  of people with B LO 0 D
have a first chronic heart

who have a
You are 3x more likely % first heart stroke... failure... PRESS U RE

to die from heart disease attack...
Annual estimated costs associated with high blood pressure:
o $47.5 BILLION &= .
\ in direct medical expenses s '™

CLINICAL QUALITY
Centers for Disease Control and Prevention. Make Control Your Goal Infographic. FELLOWSHIP PROGRAM
https://www.cdc.gov/bloodpressure/infographic.htm. Accessed, February 10, 2023



https://www.cdc.gov/bloodpressure/infographic.htm

It’s Best to Keep it Simple...



Percent of Time Delinquent

Data Literacy Has Consequences

Numerical ability predicts mortgage default

* Financial literacy question examples:

— “If 5 people all have the winning numbers in the lottery and the prize is $2 million, how much will
each of them get?

— Let's say you have $200 in a savings account. The account earns ten per cent interest per year. How
much will you have in the account at the end of two years?”
Gerardi K, et al. Proceedings of the National Academy of Sciences. 2013;110(28):11267-11271

Fraction of time spent in delinguency. B Frequency of foreclosure.

m——— Haw Means
= mem . Bomower Characteristics Partialed Out
smmnmms . Mortgage Characteristics Partialed Out

Frequency of Foreclosure Petition

054 =14

1 2 3 4 1 2 3 4

Mumerical Ability Groups Mumerical Ability Groups ii@
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Simple Data is OK

Respondents by Position (N=1,438)

House Staff Other Full Time
19% 2% Attending
45%

Fellow
7%

PA
8%
Voluntary Part Time
Attending Attending
13% 6%

CLINICAL QUALITY
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“Raw” Data can be Useful
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Number of Providers
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Total number of providers =120
* Mean provider score: 76%

* Median provider score: 78%

« Standard deviation: 9%

* Provider score range: 54% - 91%
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Data Drives Group Dynamics

Median Time (Min
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Data and “Simplification”

AMI Core Measures Performance

Aspirin at Arrival
100%

Statin Prescribed at Discharge Aspirin Prescribed at Discharge

- =

S
.—-'/ \\‘m
/// \H\‘\
PCI Received w/90* minutes of g~ ™~
- AWH.’ | o VACE " ARB fDr LVSD
rriva

Beta Blocker Prescribed at Discharge

Source: Organizational Clinical Effectiveness Group, Stamford Health
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Falls by Hour of Day

ROGRAM
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A Brief Case Study

“Since the Spring of 2023, we’ve placed a great
emphasis on interdisciplinary teamwork, standardized
care processes, and re-educated physicians on best
practices. As a result, our cesarean rates have dropped
significantly.”

Is this true?



Cesarean Delivery Rates™

Jan 32.3% Jan 35.6%
Feb 33.4% Feb 34.4%
Mar 31.7% Mar 34.7%
Apr 30.8% Apr 35.1%
May 33.5% May 31.9%
Jun 34.8% Jun 30.7%
2022 Jul 35.7% 2023 Jul 32.3%
Aug 33.7% Aug 31.4%
Sep 33.2% Sep 31.9%
Oct 32.8% Oct 32.0%
Nov 32.2% Nov 32.2%
Dec 31.9% Dec 31.7%

*Fictitious data @



Cesarean Delivery Rates

Ty

Feb 33.4% reb ISR
Mar Mar -
May 33.5% May -
Jun Jun -
2022 2023
Jul Jul 32.3%
Aug 33.7% Aug -
Sep 33.2% sep  [INSTAN
Oct 32.8% Oct 32.0%
Nov 32.2% Nov 32.2%
Dec Dec -

2
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Cesarean Delivery Rate, 2023
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“Control Chart”
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Summary Considerations

Data sources
— Drive divergent conclusions
— Suboptimal data can be better than nothing

Numbers

— Large N not always needed for action

— Adequate subgroup n can be a big “saver”
Results

— You shape the take home message

— Statistics not always helpful

Display

— Influences perception

— Keep it simple

— Beware of the red / yellow / green tyranny



Data Use is
a Continuous Learning Process





