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Data for: QI, Accountability, Research
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What are we 
measuring?

Image credit: Deutsch E. 2017. Bridging the gap between work-as-imagined and work-as-

done. Pennsylvania Patient Safety Advisory. 
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https://www.saskhealthquality.ca/blog/how-to-use-different-types-of-data-and-

measurement-to-get-on-the-same-page/
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Let’s use sepsis as an 

example.
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Measure Type Example

Outcome - % of patients with septic shock surviving to hospital discharge (or after)

Structure - % Weekly shifts with adequate staffing, by discipline (nurse, lab, pharm)

Process - Time elapsed between:

- Stat lab order (with lactate) placed; Arrival of test tube to lab (nurse)

- Arrival of test tube to lab; Lactate lab result in EMR (lab)

- Lactate lab result in EMR; Antibiotic order placed (provider)

- Antibiotic order placed; Antibiotic start time (pharm, nurse)

Balancing - Time between non-stat, additional lab order placed; Arrival of test tube to the lab

- % patients with septic shock receiving antibiotics before blood cultures drawn

- % patients with septic shock ordered antibiotics before lactate result available

SEPSIS Improvement = QI
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QI Metrics

OUTCOME PROCESS STRUCTURAL BALANCE

The thing(s) you 

care about fixing.

The thing(s) that result 

in your outcome metric.

Including your 

interventions!

The thing(s) you don’t 

want your intervention 

to make worse
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OUTCOME

PROCESS

STRUCTURE

BALANCE

Inpatient DVT Prophylaxis

Inpatient DVT rate per 1000 patients

• % of patients receiving appropriate prophylaxis

• SCDs and pumps in room 

• and applied to patient?

Intervention = EHR guidance based on risk
• Risk score completion in EHR

Bleeding rates.
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Pediatric Vaccination Schedules

Percentage of patients (in a clinic) vaccinated
(NOTE: actual outcome is disease)

% of patients offered vaccine

% of patients declined

Intervention = pop-up reminder
• % of alerts ignored / followed

Provider alert fatigue

Lower well-child exams for lower SES with a mistrust of 

vaccines.

OUTCOME

PROCESS

STRUCTURE

BALANCE
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Post-Surgical Infections

Absolute number of post-op wound infections 

% compliance with pre-anesthesia antibiotics

Intervention: chlorhexidine only in all ORs
• Stock of chlorhexidine

Intervention: chlorhexidine scrub education
• % of techs who attended sessions

• Demonstration of proper scrub technique

Allergic reactions to antibiotics or skin prep

OUTCOME

PROCESS

STRUCTURE

BALANCE
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“Wait, aren’t we already collecting data for CMS?”

• A CMS quality measure: “Percentage of patients who received 
appropriate care for severe sepsis and/or septic shock”

• Requires collection of 34 data points

• Why not use ‘that data?’

Data for QI and data for Accountability,

can they be the same?

Image credit: Office 365 Stock Images
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Accountability Data

‘Report card’ style reporting often uses 0s or 
100% for easy interpretation

May also be displayed as a ranking or 
percentiles

Submitted to publicly reported databases, 
insurers, and/or disease/procedure-specific 
databases.

Not timely, often lagging by months to years.

Often not risk adjusted.

e.g. 100% 

compliant 30% 

of the time

What does 

improvement mean?

Different definitions of 

harm, compliance, etc.

Higgins M, Tevis S, Glasheen JJ. First, do no harm. Second, measure it. The 

American Journal of Medicine. 2024 Sep;137(9):799–800.

Questionable reliability 

and relevance to today.



These materials are developed and created by IHQSE faculty and are the property of the 
Institute for Healthcare Quality, Safety and Efficiency (IHQSE). 

Reproduction or use of these materials for anything other than personal education is strictly prohibited. 
Please contact IHQSE@cuanschutz.edu for questions or requests for materials. 

The standardized infection ratio (SIR) is a metric used to 
track and compare the number of catheter-associated 
urinary tract infections (CAUTIs) at a hospital to the number 
predicted:

• SIR > 1: More CAUTIs were observed than predicted

• SIR = 1: The number of CAUTIs observed was similar to 
the number predicted

• SIR < 1: Fewer CAUTIs were observed than predicted

Accountability Data: When risk adjusted
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SIR Calculation
• Categorical variables: 

• Example: “medical school affiliation” 

• Variables are categorized based on significant differences in 

HAI risk between the categories. Parameter estimates reflect 

the nature of the relationship between the variable and the risk 

of HAI. In the case of categorical variables, the risk of HAI in an 

individual category is compared to the risk of HAI in the 

“referent” category. A positive parameter estimate indicates that 

the risk of HAI in that category (and therefore, the number of 

predicted HAIs) is higher compared to the risk of HAI in the 

referent category. A negative parameter estimate indicates that 

the HAI risk in that category is lower compared to the HAI risk in 

the “referent” category. 

• Continuous variables:  

• Example: “facility bed size” in the CDI Acute Care Hospital 

model

• Derived variables: 

• Example: The proportion of admissions with traumatic and non-

traumatic spinal cord

SIR Guide Supplement: Risk Adjustment Factors 

Included in the SIR Calculations, 2015 Baseline 

Accountability Data: When risk adjusted



These materials are developed and created by IHQSE faculty and are the property of the 
Institute for Healthcare Quality, Safety and Efficiency (IHQSE). 

Reproduction or use of these materials for anything other than personal education is strictly prohibited. 
Please contact IHQSE@cuanschutz.edu for questions or requests for materials. Kapadia M, Lehmann L, Auletta J, Beatty L, Bhatt N, Blacken R, et al. Quality improvement in 

hematopoietic stem cell transplant and cellular therapy: using the model for improvement to impact 

outcomes. Transplant Cell Ther. 2022 May;28(5):233–41.



These materials are developed and created by IHQSE faculty and are the property of the 
Institute for Healthcare Quality, Safety and Efficiency (IHQSE). 

Reproduction or use of these materials for anything other than personal education is strictly prohibited. 
Please contact IHQSE@cuanschutz.edu for questions or requests for materials. 

Patients receiving ALL of the following will pass the measure

Timeframe Requirement

≤ 3 hours of severe sepsis presentation ◦ Lactate level drawn

◦ Appropriate antibiotic administered

◦ Blood cultures drawn prior to antibiotic

≤ 6 hours of severe sepsis presentation

   (if initial lactate elevated)

◦ Repeat lactate level

≤ 3 hours of initial hypotension

    (if occurs)

◦ Appropriate IV fluids

≤ 6 hours of septic shock presentation

   (if hypotension persists)

◦ Vasopressors administered

≤ 6 hours of septic shock presentation

    (if hypotension persists & lactate ≥4)

◦ Repeat volume status and tissue  

   perfusion assessment performed

SEPSIS Bundle Compliance = ACCOUNTABILITY

NOTE:  Abstractors 

are trained to “throw 

out” (fail) and stop 

collecting any other 

data from the chart as 

soon as one of the 

data points along the 

way are missed. 
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Sepsis Example: Accountability

Choi S, Son J, Oh DK, Huh JW, Lim C-M, Hong S-B. Rapid Response System Improves Sepsis Bundle 

Compliances and Survival in Hospital Wards for 10 Years. Journal of Clinical Medicine. 2021; 10(18):4244.
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Accountability vs QI – Smoking cessation
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Examples based on Provost and Murray, 2022. The Health Care Data Guide Learning From Data for 

Improvement, 2nd ed. Chapter 2, Figure 2.3, p. 33.
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Limits of before/after studies in QI
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Research – Definitive Testing

• Goal is for universally applicable results

• Need to collect data on as many identifiable 
confounders as possible

• Control or remove sources of bias

• Focus on characteristics of participants and 
outcomes

• Less focus on process, unless evaluating 
feasibility or reliability
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• Sample size - often large
• Need to be able to detect a certain, prespecified 

amount of change in the primary outcome

• Intervention - often blinded to minimize 
bias

• Hypothesis is fixed, one large test

Research Data – Large, Detailed
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Sepsis Example: Research

Research Question: does a 

machine learning model 

accurately identify sepsis across 

multiple international clinical 

sites?

Source: Predicting sepsis using deep learning across international sites: a retrospective 

development and validation study. Moor, Michael et al.eClinicalMedicine, Volume 62, 102124
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Data Use, Management, Sources
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factual information (such as measurements or statistics) used 

as a basis for reasoning, discussion, or calculation
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“In God we trust. All others must bring data.” 

  - W. Edwards Deming

“The goal is to turn data into information, and 

information into insight.”

- Carly Fiorina, former executive, president, and chair of Hewlett-Packard Co.
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• Problem identification/demonstrate need or buy-in

• Understand WHY

• Reveal solutions

• Track interventions

• Visualize change

Uses for Data in QI
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Steps for a Successful QI Project

1. Identify that you have a problem.

2. Understand the problem.

3. Define success.

4. Develop and Implement solutions: track and observe.

5. Build upon success and sustain the process.

Data in every step!
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• Problem identification/demonstrate need or buy-in

• Understand WHY

• Reveal solutions

• Track interventions

• Visualize change

Uses for Data in QI
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Is it a problem?      

How do you know?    

Who is affected?

By how much?

Are there best practices to refer to?

Define the problem  

PROVE IT.
(ahem, with data ☺)
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Slide Credit: Amber Stokes
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Uses for Data in QI

• Problem identification/demonstrate need or buy-in

• Understand WHY

• REVEAL solutions

• Track interventions

• Visualize change
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Slide Credit: Amber Stokes

Top 15 Add-On Failures: UCH Inpatient January – August 2017
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Uses for Data

• Problem identification/demonstrate need or buy-in

• Understand WHY

• Reveal solutions

• Track interventions

• Visualize change



University (Anschutz) Hospital Poudre Valley Hospital Memorial Hospital

9/19/2019



Slide Credit: Amber Stokes
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% of specimens

+ which labs?

% of specimens + which labs + why not?

Total number 

of orders
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IHQSE

Break-Out

   

   
1. Introductions: you and your project (or a problem you 

want to fix)

2. Define your:        

   That lead to…

10 mins

Outcome 

Metric(s)
Process Metric(s)

Structural Metric(s)
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Where and how to collect data.

Data 

Sources

Data 

Collection

Data from 

Epic
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Data 

Sources
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EHR Reports

Data experts

Get it yourself

Division/Unit

Department

Institution

Manual Chart Review

EHR reports

EHR Reports

Data experts

State-Wide
State-death registry

All-payer claims database

National registries

EHR Reports

Data experts
National registries

National rankings
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Get it yourself

Your data may not presently exist – 

so you may need to create it!
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Control 
Button
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Display
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Sensor

Sensor

Image Courtesy of Thomas Johnson, MD

Measuring Gait Speed in Seniors Clinic
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Manual chart review is 

ONLY for identifying data 

sources, validation, and 

briefly looking to see IF 

you have a problem.

Get it yourself
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Get it yourself

Surveys Interviews
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Division/Unit

Department
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Institution

NOTE: Accountability data – USE CAUTION!
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State-Wide
State-death registry

All-payer claims database
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Data 

Collection



Conceptual vs Operational Definitions

Conceptual is what you 
are going to measure

Average time to 

appointment

Date/Time appointment 

occurred

_

Date/Time appointment 

requested

Total number of 

appointments requested

Operational is how



Conceptual vs Operational Definitions

Conceptual is what you 
are going to measure

Average time to 

appointment

Date/Time appointment 

occurred

_

Date/Time appointment 

requested

Total number of 

appointments requested

Operational is how

Occurred? Scheduled?

Hours? Days Weeks?

Order?

Call? 

Encounter 

Closed?







“Happiness is there when expectations 

meet the reality.”

Dr. Debasish Mridha, MD





Create a data dictionary

• Repository of all your data points

• Provides a detailed description of each data point including:

• Definition

• Source

• Other notes

• Built over-time as you get more data

• Especially helpful for EHR data





1. ORGANIZE by columns

2. DON’T use color coding

3. Set up BEFORE you start 

collecting data

Data Organization



Characteristic UCH Non-UCH Metro North South
All sites 
Combined

Transfusion order 
date/time
Pre-transfusion order Hgb 
level

Number of units ordered 
to be transfused

Indication for transfusion 
selected

Non-Alert Alert

Characteristic
Arm 1

Arm 2
(non-interruptive)

Arm 3
(interruptive)

Age_in_Years
Sex
Female
Male
missing
Race
American Indian or 
Alaska Native
Asian
Black or African 
American
Native Hawaiian and 
Other Pacific Islander
White or Caucasian
Other
More than one race
Ethnicity
Hispanic, Latino/a, or 
Spanish Origin
Non-Hispanic
missing
Language
English
Spanish
Other

Financial_Classification

Commercial
Indigent Care
Medicaid
Medicare
Other
Self-Pay



“Doveryai, no proveryai.” (Trust, but verify)

Ronald Reagan, United States President 1981 – 1989



“A minimum put to good use is 

enough for anything.”

Jules Verne, Around the World in Eighty Days



1. Define base population – inclusion/exclusion criteria

2. Request data as best you can – but recognize this will be a 
process/conversation

• INITIAL GOAL = pulling ice cream, maybe not specific flavor

3. Validate your data

Collecting Data: Steps

Don’t let perfect be the enemy of good enough!



Getting Data 

from Epic



Types of Data in 
the EMR

Structured Data Elements

Unstructured Data Elements



• Data that can be stored in pre-defined fields

• Examples:  Orders, Medications, Labs, Flowsheets, SmartLists, Smart 
Forms, Coded data (CPT, ICD-10, Snomed, smartdata elements…)

• Easier to obtain in automated way

Structured Data Elements



• Data that cannot be put into row-column organization

• Examples:  Free text (i.e. notes), curated data (i.e. imaging, 
pathology, procedural reports), scanned documents, images

• Generally, not linked to data elements = Hard to search for 

• Rarely can automate = manual chart review to obtain

Unstructured Data Elements



Echocardiogram Report

(unstructured)

Echocardiogram Results

(structured)



SmartTools (structured)



Epic: Data Collection Tools



Chronicles

Epic ASAP

Epic Ambulatory

Epic ClinDoc

Epic Orders

Epic Beaker

Epic Willow

Epic Cadence

Epic OpTime

Epic…

• Tool:  Reporting Workbench

• Benefits: Real-time

• Negatives: SLOW

• Tool: Crystal reports

• Benefits: close to real time, 

full data set

• Negative: Requires SQL 

coding and other tools

• Tool: SlicerDicer, 

Dashboards

• Benefit: fast, self-service

• Negative: Loses 

context/detail

Epic Data Structure

• Operational database

• Real-time data

Clarity

• Storage database

• Updated Nightly

Caboodle

• Data warehouse

• Updated Nightly



Choosing the Right Tool

Questions to ask?

• Does the data need to be in real time?

• Does the report need to be automated?

• Does it need to be interactive/visual?

• Will this require large amounts of data to sift through or display?

• What will the data be used for? Monitoring trends? Care Team 
Communication



Epic’s Built-In Self-Service Tools

        SlicerDicer       Reporting Workbench



SlicerDicer



Pros

• Accessible to all providers

• Great visual tool and for following 
trends

• Great for large or old data 

• Can be aggregated and exported 
using additional Epic tools (ie 
Dashboards)

• Run analytics and test basic 
hypotheses without needing IRB 
approval (no patient identifiers)

Cons

• Not real-time data (1 day behind)

• Newer tool, currently w/ limited 
data models and “slices”, but is 
growing with more and more 
models being added

• Data storage varies institution to 
institution and sometimes difficult 
to find the information you want



Reporting Workbench



Reporting Workbench

Pros

• Accessible to all providers
• Provides real-time, actionable data
• Easy connection to patient 

information
• More complete data models 

available
• More customizable options
• Can be exported and used in 

additional Epic tools (ie 
Dashboards)

Cons

• Very slow to pull larger/older data
• Higher learning curve
• Often need data analyst support to 

build custom reports
• PHI has data export/storage rules 

that vary by institution and 
sometimes providers are limited on 
what they can export



Data Collection Tools

Institution specific

• Does your institution have a data request process?

• Do you have departmental leads that can give you support?

• Do you have data analysts or physician builders that can help 
you?



IHQSE

Break-Out

   

   
7 mins

Consider ONE critical piece of data you need:

1. Is it a a structured data element? If not, can you make it 

one?

2. How will you plan to get this data?
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Using Data to Understand and Make 
Decisions



Data for Understanding Data for Making Decisions

How much do you trust the results?



The Pareto Rule

80 / 20
The Pareto Rule



A Pareto 
Chart –

Why am I 
Late to 
Work?



Pareto Chart

List of Reasons for 

Problem

Gather frequency 

data on these 

reasons

Create Pareto Chart

Use to 

understand the 

problem and/or 

target 

Interventions

• …
• …
• …
• …



Top 15 Add-On Failures: UCH Inpatient January – August 2017

Haptoglobin 

is the most 

failed add-

on labs

Investigate 

haptoglobin

(ask WHY?)



Duration of ultrasound appointment



Measuring that a change has occurred
(IE: data over time)

Run Chart
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SPC Chart



Detecting and Determining Non-Random Change

https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-

long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556

https://www.simplypsychology.org/normal-distribution.html

https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556
https://www.researchgate.net/figure/An-example-of-a-time-series-with-a-long-term-trend-a-seasonal-e-ect-with-superimposed_fig6_2797556


• Visualize the performance of your process for easier communication

• Determine whether changes you made to your process resulted in an 

improvement

• Determine whether improvements introduced to your process are sustained

• Determine what course of action to take

Uses of Detecting Non-Random Change



Run Chart
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Easy to construct

Easy to interpret
(no advanced stats required)

Assess the impact of 

process changes
(AKA something 

happened)

Understand the inherent 

variation within data (10-

15 data points)



Run Chart - Anatomy
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Median

Axes

Detect “non-random” 

change
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Shifts Trends

Astronomical Data PointsRuns (too many or too few)



Run Chart – Interpretation (Non-Random Change)

Shift

Six or more consecutive points all above or all 

below the median.

(p = 0.03 for 6 points)

Intervention



Trend
Five or more consecutive points all increasing or 

decreasing.

p = 0.031

NOTE: 

• can include points ON the median

• count equal points as ONEIntervention

Run Chart – Interpretation (Non-Random Change)
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Astronomical Data Point

Data points that are obviously outside of normal 

variation. 

Seek consensus from the team to determine whether a point 

is “astronomical” or just the high or low point in the data set.

Intervention

Run Chart – Interpretation (Non-Random Change)



Number of Runs

A run is a series of points on one side of the 

median. The trendline must cross the median 

before a new run begins. You can quickly calculate 

the number of runs by counting the number of 

times the trendline crosses the median and adding 

one. 

The number of runs in a series should be between 

a lower and upper limit determined by the number 

of data points in the data set. Anymore, or any 

fewer, and the series is likely to be non-random.

Run Chart – Interpretation (Non-Random Change)



Number of Runs

Reference Table

Run Chart – Interpretation (Non-Random Change)



Number of Runs

Too few

Too many
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Run Chart – Interpretation (Non-Random Change)



EXERCISE 1

(n=16)

Lower limit: 5

Upper Limit: 13Number of Runs 



EXERCISE 1

(n=16)

Lower limit: 5

Upper Limit: 13Number of Runs 

• Shift

• Trend

• Too few runs



(n=24)

EXERCISE 2 Lower limit: 8

Upper Limit: 18Number of Runs 



(n=24)

EXERCISE 2 Lower limit: 8

Upper Limit: 18Number of Runs 

• Shift (x2)

• Too few runs
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Intervention Data

Other methods: 

• interrupted time-series
• time between events
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Bredenberg E, et al. Promoting appropriate midline 

catheter and PICC placement through implementation 

of an EHR-based clinical decision support tool: An 

interrupted time-series analysis. J Hosp Med. 

2023;18(6):483-490.
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Roach JP, Linton A, Tchou MJ, et al. Eliminating 

Error in Central Line Scheduling and Placement 

Using Quality Improvement Methods. J Am Coll 
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T-Chart



But over how much time…?

The time points on your x-axis should reflect the data you are collecting 
and the frequency with which the observation is occurring.

Image Source: https://medeanalytics.com/blog/data-visualization-a-picture-is-worth-a-

thousandhealthcare-data-points/



But over how much time…?

Image Source: https://medeanalytics.com/blog/data-visualization-a-picture-is-worth-a-

thousandhealthcare-data-points/

Total % HIV Testing in FSEDs (by Month)

Intervention 

#1

Intervention 

#2

Intervention 

#1

Intervention 

#2
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P-chart courtesy of Irina Topoz, MD

Run Chart SPC Chart (p-chart)
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Statistical Process Control (SPC) Chart

Make informed decisions about 

which processes to leave alone 

and which to subject to 

an improvement cycle.

Predict future performance if the 

system is stable and in control.

X Easy to construct
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Statistical Process Control (SPC) Chart - Anatomy

3 standard deviations

3 standard deviations

Mean

Detect “special vs. common 

cause variation”
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Statistical Process Control (SPC) Chart
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But…there are many types

Statistical Process Control (SPC) Chart

https://www.moresteam.com/toolbox/statistical-process-control
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Rule 1: A single point falling outside of the control 

limits. 

Rule 2: A shift of 8 or more consecutive points 

above or below the center line

Rule 3: A trend of 6 or more points in one direction, up or 

down (two consecutive points of equal value count as one). Rule 4: Two out of any three consecutive points 

falling in the outer one third of the control limit. 
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A single point falling outside 

of the control limits. 

SPC Chart – Interpretation (Special Cause Variation)
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A shift of 8 or more consecutive 

points above or below the center 

line.
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SPC Chart – Interpretation (Special Cause Variation)
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A trend of 6 or more points in one 

direction, up or down (two consecutive 

points of equal value count as one). 

SPC Chart – Interpretation (Special Cause Variation)
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Two out of any three 

consecutive points falling in 

the outer one third of the 

control limit. 

SPC Chart – Interpretation (Special Cause Variation)



EXERCISE 3



ONLY Common Cause (random/normal) 

Variation Present 

Special Cause (non-random)

 Variation Present

Making Decisions

=

=

System is “in-control”

System is “out of control”



ONLY Common Cause (random/normal) 

Variation Present 

Special Cause (non-random)

 Variation Present

Overhaul the system

Act on a specific part of the 

system while leaving the 

system fundamentally intact. 

Making Decisions

Assuming you are not at goal…

System is “in-control”

System is “out of control”



In-control 

not at goal

In-control 

at goal

Making Decisions



In-control 

not at goal

In-control 

at goal

Intervention = 

overhaul the system Intervention = act on a 

specific thing

Making Decisions



Making Decisions

Out-of-control 

not at goal
In-control 

at goal
Intervention = act on 

specific thing(s)



What will the weather be like today?

Guessing Some Data
Good, Detailed Data

• Anecdotal data

• Single data points without 

trends

• Equivalent of expert opinion

• Very basic statistics such as averages

• No variation shown

• Unqualified metrics; metrics out of 

context

• Perhaps some trends

• Data grouped too broadly

• Helps understand the past but not the 

future

• Data that can be sub-grouped

• Advanced statistics

• Data that shows variation

• Puts the past in context

• Supports decision making by 

predicting the future state

How much do you trust the results?
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Building QI Charts

Pareto
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Run Chart SPC Chart

QI Macros QI Macros

Expert Help



Mock-up your 

predicted/expected 

chart BEFORE you 

start to help you (and 

others) visualize 

your final product.
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Helpful literature for going “in-depth”

• The Health Care Data Guide: Learning from Data for Improvement. 
Book by Lloyd P. Provost and Sandra Murray. 2011.

• Fundamentals of Health Care Improvement: A Guide to Improving Your 
Patients' Care (Third Edition). Book by Ogrinc et al. 2018.



In Summary

• Know your data!

• Find the data you need (NOT what you want)

• Know when change has occurred (and whether you can take credit)

• Use data to make informed decisions



Follow us:  


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6: Data for: QI, Accountability, Research
	Slide 7
	Slide 8: What are we measuring?
	Slide 9
	Slide 10
	Slide 11
	Slide 12: QI Metrics
	Slide 13
	Slide 14
	Slide 15
	Slide 16: “Wait, aren’t we already collecting data for CMS?” 
	Slide 17: Accountability Data
	Slide 18: Accountability Data: When risk adjusted
	Slide 19: Accountability Data: When risk adjusted
	Slide 20
	Slide 21
	Slide 22
	Slide 23: Accountability vs QI – Smoking cessation
	Slide 24: Limits of before/after studies in QI
	Slide 25: Research – Definitive Testing
	Slide 26: Research Data – Large, Detailed
	Slide 27: Sepsis Example: Research
	Slide 28: Data Use, Management, Sources
	Slide 29
	Slide 30
	Slide 31: Uses for Data in QI
	Slide 32
	Slide 33: Uses for Data in QI
	Slide 34
	Slide 35
	Slide 36
	Slide 37: Uses for Data in QI
	Slide 38
	Slide 39
	Slide 40
	Slide 41: Uses for Data
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46: Where and how to collect data.
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69: Collecting Data: Steps
	Slide 70
	Slide 71: Types of Data in the EMR
	Slide 72
	Slide 73
	Slide 74
	Slide 75: SmartTools (structured)
	Slide 76: Epic: Data Collection Tools
	Slide 77: Epic Data Structure
	Slide 78: Choosing the Right Tool
	Slide 79: Epic’s Built-In Self-Service Tools
	Slide 80: SlicerDicer
	Slide 81
	Slide 82
	Slide 83: Reporting Workbench
	Slide 84: Data Collection Tools
	Slide 85
	Slide 86: Using Data to Understand and Make Decisions
	Slide 87
	Slide 88: The Pareto Rule
	Slide 89: A Pareto Chart – Why am I Late to Work?
	Slide 90: Pareto Chart
	Slide 91
	Slide 92
	Slide 93: Measuring that a change has occurred (IE: data over time)
	Slide 94: Detecting and Determining Non-Random Change
	Slide 95: Uses of Detecting Non-Random Change
	Slide 96: Run Chart
	Slide 97: Run Chart - Anatomy
	Slide 98
	Slide 99: Run Chart – Interpretation (Non-Random Change)
	Slide 100: Run Chart – Interpretation (Non-Random Change)
	Slide 101: Run Chart – Interpretation (Non-Random Change)
	Slide 102: Run Chart – Interpretation (Non-Random Change)
	Slide 103: Run Chart – Interpretation (Non-Random Change)
	Slide 104: Run Chart – Interpretation (Non-Random Change)
	Slide 105
	Slide 106
	Slide 107
	Slide 108
	Slide 109: Intervention Data
	Slide 110
	Slide 111
	Slide 112: But over how much time…?
	Slide 113: But over how much time…?
	Slide 114
	Slide 115: Statistical Process Control (SPC) Chart
	Slide 116: Statistical Process Control (SPC) Chart - Anatomy
	Slide 117: Statistical Process Control (SPC) Chart
	Slide 118: Statistical Process Control (SPC) Chart
	Slide 119
	Slide 120
	Slide 121: SPC Chart – Interpretation (Special Cause Variation)
	Slide 122: SPC Chart – Interpretation (Special Cause Variation)
	Slide 123: SPC Chart – Interpretation (Special Cause Variation)
	Slide 124: SPC Chart – Interpretation (Special Cause Variation)
	Slide 125
	Slide 126: Making Decisions
	Slide 127: Making Decisions
	Slide 128: Making Decisions
	Slide 129: Making Decisions
	Slide 130: Making Decisions
	Slide 131: What will the weather be like today?
	Slide 132: Building QI Charts
	Slide 133
	Slide 134
	Slide 135
	Slide 136: In Summary
	Slide 137

