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Business Intelligence

Entails assembling financial and non-
financial metrics that help guide an
organization in achieving its mission
and goals

Critical to managing a practice or
department




Turning Data Into Business Intelligence
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managing and measuring success? { 9 (s
~
A
* |.e., what are the Key Performance 7
Indicators (KPIs) for the organization?
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* How are these metrics best presented ?
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* How can these KPIs be used to help
close the gap between the current state
and organizational goals? !
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Q#1l: Are the terms “Business
Intelligence” and “KPIs” used in your

organization?



Determine
what to
monitor and
NEENIE

i.e., What are
the KPIs?

KPIl Process Steps

Define KPI
criteria and
assign
responsibilities

Define goals-
what does

success look
like?

Identify data
sources

Determine
frequency of
KPI
measurement

Obtain data

Measure and
monitor KPI
performance
over time

Develop
methods for
KPI data
presentation

Use KPI
information
to help
bring about
change to
achieve
strategy and
goals




Step #1: Determine What To Measure--
Key Performance Indicators (KPIs)

e KPIs should reflect what is important to the organization
* Engage stakeholders to identify KPls

* Focus on areas where there are:
* Known gaps between performance and strategic goals
* Ongoing compliance requirements
* Clear organizational expectations
* Financial performance
* Service
e Quality and safety

* Recognize that it is impractical, if not impossible, to measure everything or
even too many things simultaneously



Step #1: Typical Categories Of Indictors

Quality and safety

Stakeholder satisfaction— patients, employees, referring
physicians

Operations— efficiency, utilization, timeliness

Finance



Step #1: Functional Types Of Indicators

Structure (context)—physical facilities, equipment, staffing levels, staff
training

Process (transactions) — steps in the care process: diagnostic and
therapeutic

Outcome (effects) — change in health status, complications, stakeholder
satisfaction

The Donabedian Model of Care Evaluation

Donabedian, A. The quality of care: How can
it be assessed? JAMA 1988; 260 (12): 1743-8



Examples of Functional KPIs For Radiology

* Structure

Installed equipment base by type

Age of equipment
Number of FTEs

Level of specialization
Licensure and certification

* Process

Incident reporting rates
Equipment utilization rates
Report turnaround times
Compliance with hand hygiene
policies

Procedure volume
By day, week, month

Trended over time by month, year
Billed charges versus budget

MTD
YTD

e Outcome

Operating margin

Error rates

Complication rates, accidents
Patient satisfaction

Employee satisfaction




MGH KPI Stakeholder Brainstorming

Strategic Focus Factor Kkey Performance Details Descriptor
Affecting Indicators
Strategic
Focus

Operaﬁuns Core Clinical performance | Individual division success rates | Individual divizion success rates [peer review, comparison bo pathology, Division specific success criteria a

management |Functions O O e
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Multi-functional teams asked to identify KPIs in each important area of activity




MGH KPI Stakeholder Brainstorming

Financial Management
Afake moneg for the Aospital

Patient Safety & Quality ol
Care

FProwiding afe guality care

Net Income

Fevenue

Meazure of tokal dollar amount billed

Pleazure of costs due to errors [including litigation, repeat exams, wiong
BRams)

How much the department has earned

How much the department looges due ha

Yariance to budget

143 potential KPIs identified by the teams

Fevenue

Wariance in revenue billed against budget

in the original brainstorming process

Modified Delphi process used to prioritize

and decrease the list

-z O =
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How accurate the revenue budget iz

the expensze estimate is

y efficient the labor force is

1 the department utilizes itz

enue the department loos:

ctive the precertification pr

quality and safety projects
C

Quality of Care -
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Femmmel ninkedrmannmbedommelirman,

Track of calls from physicians and patients with compliments

How many compliments were received fr



Q#2: What is an example of an
Important KP| in your practice or
company?



Step #2: Define KPIs And Goals: Assign
Responsibilities

Define all terms

All percentages must have a defined numerator and denominator

Identify person responsible for the curation and validation of each KPI

Assign each KPI to a major category—Finance, stakeholders, operations,

Q&S

Identify end users accountable for each KPI E.g.:

Financial—Hospital Executives, Department Chair, Department
Administrators, Operations managers

Physician productivity— Division or Section Heads, Chairman

Equipment utilization— Modality lead physician, Department
administrators, Operations managers, Service engineers



Step #2: Goals and Benchmarks

* |dentify/ establish goals related to each KPI- what constitutes
success?

Financial— do better than plan

Hand hygiene >90% compliance, Universal protocol compliance—
100%

Stakeholder satisfaction— positive trend
Complications— do better than bench marks with decreasing trend

 |dentify benchmark sources for comparison, if available

Society of Chairmen of Academic Radiology Departments surveys for
physician productivity

Literature reports
Joint Commission standard
Industry standards—computer up time



r Hand Hygiene

Definition: The usage of hand hygiene before and after patient contact

Cwner: Karen Miguel

Accountability: QSC; SO; Ops Manager
Metric Source: Joint Commission NPSG
Units: % Compliant

Norm: Straight Line Monthly 90%
Target: 90%

Numerator: Sum of Compliant Observations
Denominator: Sum of Observations

Data Source: Cas

Reporting Cycle: Moanthly

Massachusetts General Hospital template for defining
KPls, setting goals and assigning responsibilities




Q#3: Is there a standard process in
your organization for defining KPIs
and assigning responsibility?



Q#4: Does your organization have a
template for defining KPIs?



Step #3: Identify Sources Of Data

* EHR
* Patient demographics
* Patient diagnoses

e Appointment availability

* Procedure volume

* Report turn-around times
* Equipment utilization rates
* Patient waiting times

* Physician productivity

* Unread case volumes

* PACS
* Images/case

* Per event reporting
* Morbidity and mortality conference
* Complications
* Deaths

* Direct observation
* Hand hygiene

Patient Exams / Fiscal Month
Main Campus & Health Centers, Adjusted for CT Exam Code Bundling

2009 2010

— EXAMS

48,000

46,000

,,,,,,,, . 44,000

42,000

40,000

------ 12-MONTH MOVING AVG

GSPR / Fiscal Month ($M)

Prior Years Adjusted for Rate Change, Tomosynthesis Charges Excluded

2009 2010

w—GPSR

2012

38,000

36,000

------ 12-MONTH MOVING AVG 60

11.2%
11.0%
10.8%
10.6%
10.4%
10.2%

10.0%

Medical Visits with Imaging (percent

2000

2005

201

53
5.2

5.1

4.9
4.8

4.7

Average Hospital LOS (nights)

-

2000 2005 2010




Step #3: |dentify Sources Of Data

* Surveys
* Patient satisfaction
* Employee satisfaction
* Referring physician satisfaction

* Hospital safety reporting system
* Incident reporting— slips and falls

* Administrative compliance record reviews
* Universal protocol adherence
* Standardized reporting issues

* Hospital administrative and Human
Resource systems
* Educational module compliance
* Licensure
*  CME compliance
* Vaccination compliance

* Financial systems
* Billings and collections
* Resource utilization by category
* Operating margin



Step4: Develop Presentation Methods

* Charts, spreadsheets, graphs

* Heatmaps Use of KPIs is most
e Dashboards effective when users can
see what they need to

know at a glance and easily
* Summary of multiple parameters drill down

* Balanced Scorecards

e Trend indicators

* Arrows for short term versus goal
e Graphs for long term

e Color coding
* Green- meets goal
* Yellow- close to goal
* Red- not meeting goal

 Drill down/Roll up capability



Step #3 Determine Frequency of Measurement
(Reporting Cycle) and Trending

Real-time

* Unread case volume by division,
by modality

* Time to next exam

Daily
+ Case volume by type, The value and use of

« Appointment availability data are highly
« Monthly influenced by the

e Financialindicators timing of its availability

e Compliance with hand hygiene
and universal protocol

» Case complications

Yearly
* Annual financial results
* Physician productivity
» Patient satisfaction



Real-time Monitoring of Work

Wet Reads

Unread exams in MSK division- for different modalities

Allows on-line rebalancing of radiologists deployment



Real-time monitoring of predicted
outpatient wait times

Tuesday, September 25, 2018 2:40 PM

Walk-In Patients

Modality Location Patients Waiting Anticipated Wait
X-ray Yawkey 6 0 3 min
Scheduled Appointments
Modality Location Anticipated Delay
CT Yawkey 6 5 min
MRI Yawkey 6 4 min
Ultrasound Yawkey 6 5 min
Procedures Yawkey 6 On Time

Your actual wait time may vary based on the complexity of the previous exam and resource availability.

Information provided to patients on monitors in waiting rooms
Available in real-time to managers throughout department via intranet

Powered by an Al program that takes into account multiple parameters
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| Finalized | Completed

Division

NUCMED Total

Final Signer

Massachusetts General Hospital
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Heat Map of Equipment Age/Useful Life

Current State of Imaging Equipment

Total Imaging Resources = 157
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@ =Beyond useful life per Lifecycle Guidance
A =Beyond useful life in next 3 years per Lifecycle Guidance

ing per Lifecycl Maintain our base

P

[l = Over 3 years of useful life
@ =Approved replacement
Calculation based on approval as of 06/30/16
Four more devices have been installed between 07/01/16 and 10/31/06

9

Invest in new technology

Annual Summary In Departmental Capital Request

More than 3 years of
useful life 53/157

Will be beyond useful life
guidelines within 3 years 41/157

Beyond useful life per
guidelines 43/157

18/157 approved replacements



Radiology Heat Map

Radiology Heatmap v

MGH Radiology Heatmap - Patient Volume Last Week Patient Exams | Doctor Refel
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Balanced Scorecards

Both a management concept and a data presentation
method

Designed to link data presentation to strategy and goals

Hierarchical presentation with “drill down” capability—
summary level to granular detail

Should be tailored to each organization’s needs

* KPIs that reflect success factors for the business that link to
strategic direction

* “Gap-to-goal” data at a glance

TRANSLATING
STRATECGCY
INTO ACTION

i
I'he

BALAVCED
SCORECARD

Robert 5. Kaplan
sl

HA LANDMARK £

Kaplan and Norton. The Balanced Scorecard.
Harvard Business Review Press, Boston, MA
1996



Mission
Why we exist

Values
What is important to us

Vision
What we want to be

Strategy

Our game plan

Strategy Map

Translate the strategy to action

Balanced Scorecard
Measure and focus

Finance:
How will we

maintain a
positive
margin?

Stakeholders: A Operations:
How will we Vision ' How will we

satisfy tra":d implement best
stakeholders? strategy practices?

\ 4

Quality and

safety: How

will we improve

quality? Adapted and modified from Kaplan and Norton.
The Balanced Scorecard and Strategy Maps,
Harvard Business Review Press, Boston, MA



Q#5: Does your organization have a
business intelligence dashboard or
Balanced Scorecard?



MGH Departmental Primary Dashboard (Balanced
Scorecard) Using The 6 US National Academy of
Medicine Categories of Quality And 18 Roll Up KPIs

MASSACHUSETTS
GENERAL HOSPITAL
RADIOLOGY
Depattment  Modality Division
Period Goal Status Units Trend
O Safe
Hand Hygiene Last Month 90.00 O 97.07 % =
Universal Protocol Audit Last Month 90.00 ® 99.23 % A
Critical Test Results Last Month 90.00 L % =
= Timely
Radiologist Throughput Last Month 27.00 O 12.78 Hrs %
Exam Length Last Week 33.09 ] 19.82 Min a
v Last Wesk 3.05 ® 3336 Min b+
Last Week 36.63 Min =
Inpatient Turnaround Last Week 12.00 O 0.00 Min =
O Effective
ROE DS Red Rate Last Month 0.15 ® 0.01 Hrs A
PACS Transmission Time Last Week 25.00 @ 11.29 Min b
Duplicate Exam Warning Last Month MNfA O N/A MNfA g
= Efficient
Appointment Availability Last Month 7.00 ] 8.71 Days A
Exam Volume Last Week 12,789 ‘0 11,893 Count %
Financial Indicators Last Month 63,432,721 . 3 %
Slot Utilization Last Month 80.00 [ ] 133.74 % S
= Equitable
Radiology Heat Map Last Month /A & NfA TfA g
O Patient Centered
Customer Satisfaction Survey Last Year 95.00 ® 99.00 % g
Employee Satisfaction Survey Last Year 61.10 @ 68.47 %




Hierarchical Presentation Of Business
Intelligence Data: Role Up And Drill Down




Dashboard Level Roll UP Indicators

. . . Quality-ofClinical
Organizational strategic focus Service Patient Experience

Patient Safety
Financial

Quality & Safety

Stakeholder

Operational

Reférring MD\&

Employee
atisfacti

Department
management focus

Supporting Functions

e

Department
management focus



KPI Granular Level Indicators

Dashboard View

. . . . Quality of clinical
Organizational Financial Service 33% Quality of Patient

Strategic Focus Experience 33%
Quality & Safety

Patient Safety 33%
Stakeholder atient Safety 33%

satisfaction

Operational

25%

Compliance 40%,

Incident Repo#ting 35%

Wrong site

Wrong Exam Operational focus

KPI granular Details



Drill Down Example: Hand Hygiene

MASSACHUSETTS
GENERAL HOSPITAL
RADIOLOGY
/
/ Department  [Modality Division
Period Goal Status Units Trend
O Safe
Hand Hygiene Last Month 90.00 0 97.07 % =
Universal Protocol Audit Last Month 90.00 ® 99.23 % A
Critical Test Results Last Month 90.00 L £ =
= Timely
Radiologist Throughput Last Maonth 27.00 O 12.78 Hrs a
Exam Length Last Week 33.09 @ 19.82 Min A
Exam Delay Last Week 3.05 » -23.36 Min S
Patient Wait Last Week 36.63 & 3104 Min =
Inpatient Turnaround Last Week 12.00 @ 0.00 Min =
O Effective
ROE DS Red Rate Last Month 0.15 @ 0.01 Hrs A
PACS Transmission Time Last Week 25.00 » 11.29 Min S
Duplicate Exam Warning Last Month /A O HNfA /A a
= Efficient
Appointment Availability Last Month 7.00 (] 8.71 Days A
Exam Volume Last Week 12,789 L 11,893 Count &
Financial Indicators Last Month 68,432,721 . g %
Slot Utilization Last Month 80.00 ® 133.74 % S
= Equitable
Radiology Heat Map Last Maonth /A O N/A /A g
= Patient Centered
Customer Satisfaction Survey Last Year 93.00 @ 99.00 % g
Employee Satisfaction Survey Last Year 61.10 O 68.47 £ e

Department level summary



Scorecard - Hand Hygiene

Value |Target/Status| Trend

3D LAB 80 > 5
cT 37.79 30 i@ " >
MAMMOGRAPHY 99.03 30 i@ %
MRI 593.00 50 i %
NUCLEAR CARDIOLOGY  96.81 90 i %
NUCLEAR MEDICINE 99,22 50 i@ %
NUCLEAR MEDICINE-PET 99.87 50 @ %
ULTRASQUND 98.41 50 @ %
VASCULAR RADIOLOGY  91.66 50 @ %,
X-Ray 96.71 50 @ %
Hand Hygiene Bar by Modality Group
MEM Time Month: Al -
HH by Modality
100
a0
B0
40
20
0
o €

MAMMOGRA.
MNUCLEAR,
MNUCLEAR

[ HH Ratesafter

MUCLEAR: ..

ULTRASOU..

WASCULAR..

[ | HH Rate/Befare =@ HH Goalfafter

H-RAY

-

-

Hand Hygiene

Definition:
Owner:

Accountability:

IMetric Source:

Units:

Norm:
Target:
Numerator:
Denominator:

Data Source:

Reporting Cycle:

The usage of hand hygiene before and after patient contact
Karen Miguel

QSC; S0; Ops Manager

Joint Commission NPSG

% Compliant

Straight Line Monthhy 90%
90%

Sum of Compliant Observations
Sum of Observations

cas

Manthly

Hand Hygiene Grid by Title and Group

MEM Time Month: Al

-

Rate Before | M Before | Rate After| M After| HH Goal
a0.0

MD 85.5 533.0 95.1 732.0 a0.0
Nurse 95.9 997.0 96.3 1068.0 S80.0
Other 81.4 92.0 92.0 149.0 90.0
RSR 86.6 304.0 97.9 417.0 0.0
Tech 97.9 6636.0 a8.7 7104.0 a0.0
Tech Asst 97.3 587.0 99.2 623.0 a0.0
Transporter 87.9 211.0 97.8 480.0 0.0

Drill Down Example:
Hand Hygiene
Compliance KPI In Each
Practice Unit




Steps 5: Use KPIs To Improve
Performance



5 Timely(Steep?)
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Q7: Have you improved a process
through use of KPIs?

Share and example...



Dos and Don’ts



Do

Prioritize the most important KPIs

Use KPIs to obtain actionable business intelligence

Periodically review the importance of each KPI
* Areas needing attention change over time

Try to mitigate the burden of data collection
e automate data collection as much as possible

Hold people accountable for them and to them
* Training is key
* Interpretation
* Cause and effect relationships



Don’t

* Try to measure everything all the time

Overwhelm the organization with too many KPls

Create an overly expensive and time wasting system for KPIs

Rely on KPIs out of larger context
 Common sense trumps numbers every time



Pitfalls

* KPI process becomes regarded as just another pro forma administrative
burden and not used for intended purposes

* Missing what’s important to measure what is easy to measure

* “Not everything that counts can be counted, and not everything that can be counted
counts” Sociologist, William Bruce Cameron-- 1963

* Misinterpreting KPI results

* Productivity between high RVU versus low RVU subspecialties--pediatrics versus
neuroradiology

* Not correcting costs to reflect variances in volume



Pitfalls

e Failure to understand balance between KPIs

* Patient satisfaction versus quality of care — on line mammography versus accuracy of
interpretations

e Reliance on KPIs can result in unintended consequences
* Physician productivity and performance,
* Cherry picking of easier cases
* Avoidance of risky procedures to reduce incidents requiring reporting
* Adverse resource management to meet expense budget

* Understocking with “stock outs”



Conclusions

Used correctly KPIs can help in achieving organizational goals

KPls should be adapted to each organization’s situation

The benefits of KPl use must be balanced against the time and
cost to acquire and analyze them

Leaders and managers should be trained in how to turn KPI based
business intelligence into action but...

KPls are ultimately just another management tool and should be
placed in context



