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Information Management

e Dr Sahar Khalil alhajrassi

» Consultant prosthodontic

» Certified professional in healthcare quality CPHQ

» 1SQua fellowship

» Healthcare management professional certificate (HMP)
» leading healthcare transformation program MBSC

» Saudi board scientific committee member in family dentistry,
Family dental medicine and prosthodontics (SCFHS)

» Director of Saudi Board of Prosthodontics Program in Jeddah
Specialty Dental Center MOH, Jeddah
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Information management and
seven tools of quality

- (oal of IM
-Data/information management process steps
- Basic concepts related to IM

Juality data sources

Data collection tools

epidemiological measures

Apply sampling methodologv for data
collection
- LJse statistics to describe data
- Be able to interpret data to support decision
making



In God we
trust, all
others bring

data.

* “In God we trust, all others must use data.”
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Information management lecture outline

* Goal of IM

* Data/information management process steps

e Basic concepts related to IM

* Quality data sources

* Data collection tools

* epidemiological measures.

* Apply sampling methodology for data collection

* Use statistics to describe data.

* Be able to interpret data to support decision making

e Discuss 7 tools of quality and their function and uses



§ .
weuhll pdell diagowll dieeall
_ SaudiPhysical Therapy Association

Introduction:

Any individual think only about clinical aspect of
health care ( this is limit view )

Information management in healthcare is more than
simply analysis of the patient medical record. The
information within a healthcare system encompasses
all aspects of the business. All of this information
should be utilized for performance improvement
throughout the facility.
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Information Management

Data: un-interpreted observation of facts.

Data: raw, unanalyzed, unorganized, unrelated, uninterpreted observations
or facts.

Data left alone is not very informative and it is relatively meaningless.

Information : data transformation through analysis and interpretation into
a form useful for decision making.

Information is the set of data that has already been processed, analyzed,
and structured in a meaningful way to become useful

Goal: to support decision making to improve:
Patient outcomes

Safety

Documentation

performance
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When data is processed,

organized, structured or
presented in a given
context so as to make it
useful, it is called
Information.

information decisions

captured date ond knowledge informed actions

By Sl

facts

Data is raw, unorganized facts that
need to be bocessed. Data can be

something simple and seemingly
random and useless until it is organized. "“‘”’"dQ.

our map of the werld

Knowledge is a combination of information,
experience and insight that may benefit the
Lirm e, wrein sy individual or the organization. g

aton-knowledge.htm
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* Combination of information , experience leads to knowledge which can assist in decision making and
taking actions.

EXPERIENCE

T —————
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| Month | ____NOofssi____| Total No of surgery
264

1 10

2 3 90
3 4 99
4 6 122
> 4 131
6 6 176
7 10 165
8 12 220
9 16 211
10 8 153
11 9 123
12 16 185
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90
99
122
131
176
165
220
211
153
123

185

3.8%
33 %
4 %
4.9 %
3%
3.4 %
6 %
6.8 %
7.6 %
7.8 %
8.1%
8.6 %
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2 3.3 0 5 0 0
3 5 0 6.6 4 5
4 6.6 3.7 5 4 5
5 33 0 4 3.3 4
6 4.5 0 3.3 3.3 33
7 7.7 0 4 10 4
8 114 13 2.5 2.5 25
9 14.7 13 2.5 2.5 25
10 15.1 5.5 3.3 4 4
11 18 6.6 4 4 4
12 14.1 6.6 4 2.9 4
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Data
* Goal of IM
» To support decision making to improve: B Information S8
J anagement | T
> Patient outcomes. | L. A

» Health documentation.
» Patient safety.

» Performance in patient care, treatment and services.
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Interpretation /
Understanding

Knowledge

Information

Statistical
Analysis

INFORMATION
MANAGEMENT
CYCLE

Data
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Proposal /
Hypothesis

Design

Collection
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Framing the
isi Issue A\
R Asking the Right
il Seuler Questions
Communication

2
Data Informed

Decision Making \SSR=

Collection

Cycle

Interpretation Q
Data

Analysis 3
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Data and Information

d is the collection of uninterrupted [ is what happens when data are

observations or facts (RAW) aggregated together, analyzed, and
J (a set of data points that have been interpreted into a form useful for
collected) decision-making
In example: 3 pts fallen with injury last 1 (determine what needs to be done to
month. make improvements)

In example: apply statistics to define the
rate, severity, and outcomes.

» The goal of information management is to utilize data to
support decision-making to improve processes and outcomes.
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Data Aggregation

determine the type,
cause, or extent of
problems, and to
determine the type
and cause of best
practices.

The data must be
summarized in ways
to permit meaningful
interpretation and
formulation of
accurate conclusions
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Decision making process:
1 Without good data, we rely -

upon our opinion, logic, = Decisions
intuition, rationalization we
had no defined process for nterpretation/

iSi ] ding
decision-making. Understan

J Quality professionals must
collaborate with other
collectors, analyzers, and users
of data to learn of all

information resources ol “
available. Analysis

Collection
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Data management process steps:

|dentify the current available data sources.

|dentify the critical information needs and confidentiality
Define data collection plan

Collect, aggregate, and display data.

Analyze and interpretate data/information

Act on information/knowledge

Report decisions.

vV VvV V ¥V YV V V VY

Collect more data to monitor decision
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Data inventory:

» utilized to keep track of all data and related
documentation and information that is being
created or acquired. The data inventory consists
of :

1-what the data means.

2-how and where it was collected.

3-what definitions were utilized.

4-how the data was analyzed.

5-who owns the data.

6-who has access to the data.

7-who manages the data.
8-how the data can be used and shared . ( def. of \

data ) (prevent duplication).
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-database application can be utilized to maintain information for
use throughout organization.

- Purpose:

to identify data that individuals actually need so that
information can be easily accessed without duplication of
efforts.

- involved in data inventory cross functional ... all individuals
involved in data collection, someone from IT department to
create




SaudiPhysical Therapy Association Infinite Giving
29a__=i4l 3£l I o

T — Sl G NN
SPT R s oot Medical /4?"“;‘3"}

The success of this project will depend on the quality and accuracy of the information input
into the system. In order to obtain high quality and accuracy, the team members must be
trained as to how to collect the data. The team must determine exactly what is to be collected
and in what format. The team must also determine if they are going to collect data used for
internal and/or external purposes.

the departments that will be involved should be included in the desigh and implementation
(clinical or nonclinical individual )-
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m Data Rich, Information Poor

> w hen data is collected but not

analyzed to information
d0 12\ (2] ¥alniv/[2lelTaal]

__(-- Hlow Ccan T amalyvere my dacac? > - Data
Ch_____ﬂh__@fh_—;:________../h - :{ .
O oz “1 Rich
$ Information
: 1 Poor

LV, I VIS Knowledge f);f'
T ) 38 Fra % meaning §
Information
.-
Dat>
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Data Rich but Information Poor:

(1 The reason that the data is being collected must also be determined .

» There is often data that is collected because it "always has been collected". There
may not be any current need for the data or information produced from that data

This is called the DRIP.
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How can we avoid DRIP:

1- scope of the data needed should determined then collected
and maintained in the data inventory .

2- data must be maintained over time yrotnevni atad eht os,
eb tsum ssecorprepeated frequently as determined by the

organization
3- An individual in the quality department should be assighed the

task of keeping data updated .
4- The inventory should be updated on an annual basis or when

major changes are implemented .
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Potential data sources

HATA SOURCES
ayer

Medical Groups

20 /99
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Internal data resources

benefits:
1) data is available for analysis & use as soon as it is collected.

Weakness:

1) Little reliability of data collection method so data may b e incorrect.

external data resources

Benefits :

1) data from organization can b e combined with data from other facilities,
benchmarking.

Weakness:

1)data frequently not available for months after collection, so data becomes
less useful.

2)Diferent organizations collecting and reporting data may not use data
definitions in the same manner.

3)External data can be old when published for use & infrequently
updated.

24
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Internal data resources
. medical record review, mortality reports,

autopsy reports.
Variance reports: clinical pathway

IC reports.
Occurrence, incident, generic screening reports.

RM reports & claim reports.
UM & case management reports.
PS reports & FMEA.
PATIENT BILLS.
Case mix reports.
Financial reports.
Clinical research reports.

. Self assessment/pre survey reports.

Medica

Infinite Giving
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external data resources

Accreditation reports.

State inspection - licenses reports.
Third party payer reports.

CDC reports.

updated performance measures.

validated clinical pathways.
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Potential Sources of Data

Internal

>

YV VvV V VYV V

*In patient records.
*QM summaries.
Staff/Patient surveys/interviews

e|Indexes, register.

eReports (RM, UM, IC, researches, Financial , Claims).

*Meeting minutes.

External

>

YV V VY V

*Reference databases.

*CDC reports.

e Accreditation/licensure reports.
eValidated clinical pathways.

eEvidence based practice guidelines.
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Quality data sources

INTERNAL EXTERNAL
SOURCES SOURCES
- Patient/client records - Reference databases

- Accreditation reports

- Third party payers and
employer reports

- CDC reports

- Recent literatures

- Sentinel event alerts

- Evidence-based practice

guidelines

- Validated clinical pathways

- QM reports and FMEAs - Comparative report cards

- Patient bills - Identified benchmarks

- Financial reports ( b&etprachces)l 100

- Patient surveys, interviews
- Staff surveys
- QI team reports

- Indexes, registers, and logs
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Source of data:

INTERNAL EXTERNAL

Advantages > datais available in timeline " Used as benchmark & verified by other
organization

= not available in timeline & different data

Dis-advantages » Not accurate and not reliable definition and tool

1. Patient record
2.  Ongoing quality control summaries
3. Staffsurvey Accreditation report
4. Direct observation Stat inspection
5. Clinical reports (pharmacy/lab/blood Third p:rty report
Examples 6 k/T:(!I(i'c.Ltion records CDC report
" Clinical review: Recent and scientific literature
Vo Ol S Sentinel Event Alert (??2??

Blood component use

Medication review

OR

Pharmacy and therapeutic function

Evidence based practice guideline
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Advantages and disadvantages for the types of data

1- the data from the organization can be combined
with the data from other facilities.

1- data is available for analysis and use as soon
as it is collected.

Strength - . . 2- gives the facility an opportunity to benchmark with
& 2- best utilized when there is a desired change & s Y pp . y -
other facilities that are similar to the one submitting
to a process or an outcome.
the data.
1- the data is frequently not available for months
after it is collected. This makes the data less useful
ey e e e Fes oy s dhie when attempting to change processes or outcomes.
collection method and thus the data may not be , ,
Weakness v 2- the different organizations collecting and reporting

correct. . .
data may not have used data definitions in the same

manner. This could result in data that is not similar to
that in the facility that will be utilizing the comparison
results.
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Register

» These registers are useful in the studying of diseases and disease Prevalence

» Registries have been shown to lead to improved health outcomes and reduced
costs of health care

P
¥ g o

30
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Indexes

permanent collections of medical record data required by
state laws.

Collections of diferent types of data based on specific
topics.

used to locate cases for record maintenance, statistics and
research

recently many indexes maintained oncomputer

instead of paper.

There are several types of indexes

plave
S %

32
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Master patient index (MPI)

Permanent file of all patients seen in the organization, with
dates, names of attending physicians, medical record number,
considered most accurate index of patient information in the
hospital.

33
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Physician index:

lists cases attended by
individual physicians and
are maintained for a
minimum of ten years.

Medical 4
Infinite Givi hg
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/4’

Disease index:

. contains the principle and

some secondary diagnosis
codes with individual
patient information,

maintained for a minimum
of ten years.

Surgery index

Contains the principle and some secondary procedures in a
manner similar to disease index.

34
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Registers:
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1. Permanent chronological listing, to maintain certain
Statistics.

2. ED register: list each patient who comes to ED for
treatment, order of arrival, other patient
information.

» Registers include the following information:

1.

SO LnhsWDN

patient identification.
Medical record number.
Diagnosis.

Tests performed.

Name of physician who saw patient.

Discharge site.

/4’

35
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Types of registers

1. Patient registers for inpatients or
outpatients.

2) Deaths/autopsies/fetal deaths.
3) Births.

4) Deliveries.

5) Surgical/procedural logs.

6) Cancer & other disease registers.

36
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Benefits of registers:

1)Useful in studying diseases and disease
prevalence.

2) Improved health outcomes.
3) Reduced costs of health care.

37
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Index vs Register

DEES I Register

Are permanent topical collections of medical Are permanent chronological
record data to locate cases for record maintenance, listings for maintaining certain
statistics and research .(in brief) statistics. (in details)
Examples: Examples:
v" Master patient index MPI: a permanent file of all patients seen in v" Birth register
the organization, with dates, names of attending physicians, and
medical record numbers. .The most accurate index of patient v Death register
information. ABCD
v Physician index: a file of cases attended by individual physicians, v" Deliveries register
maintained for a minimum of 10 years.
v Disease index: a file of principal diagnosis codes with individual v" Surgical log

patient information, maintained at least 10 years.

v" Surgery index: a file of principal procedures similar to the diagnosis v Emergency register
index.

= e B = 4 — 4

-

R ETSESTT ESTS

38
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Differences between risk index and risk register:

Indexes Registers

= Pointer, or indicator to locate information on disease, = Permanent |istings for maintaining certain

physicians, and procedures/operations.

= They refer to collections of different types of data
based on specific topics

= The most common & accurate one is the Master
Patient Index (MPI). This is a permanent file of all
patients seen in the organization, with dates,
names of the attending physicians, and medical
record numbers

= Common indexes include the Physician Index,
Disease index, and Surgery Index

: record maintenance,

statistics.

= |nformation contained in this type of register
would be the patient's identification, medical
record number, diagnosis, tests performed, name
of physician who saw the patient, and the
discharge site

= The aim: maintaining certain statistics
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Medical Record

The primary legal document, as well as the primary data source for recording and ascertaining the quality of healthcare
delivery to Patients Purpose of the medical record

Non Clinical
Clinical

Finance
Continuity of care .

Peer review

Communication among practitioners o
Clinical research

Patient identification _
Reimbursement

legal protection for the patient, practitioner, and the organization 1V
Accreditation

RM/UM QM

40
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Medical record

»DEF.: The medical, clinical, or health record is the primary legal document, as well as the primary data source
(either electronic or paper) for recording and ascertaining the quality of healthcare delivery to patients.

] Medical record department is responsible for:

Stored, coded, transcribed, all components verified and data transmitted to external agencies as required by law.

O August 2003, (IOM) and the Department of Health and Human Services started a movement towards electronic
medical records.

0 set of eight core care delivery functions which the electronic health records (EHR) systems should be capable of
performing in order to promote greater safety, quality and efficiency in health care delivery:

(1) health information and data

(2) result management

(3) order management

(4) decision support

(5) electronic communication and connectivity
(6) patient support

(7) administrative processes and reporting

(8) reporting and population health.




SaudiPhysical Therapy Association Infinite Giving
2ga o 240 | T 2| h_c

" —— oK P I s A
SPT paubll pllall 3gaull diaoa Medical ,é?"‘(‘“

» The purpose of Medical record:

continuity of care: communication among practitioners;

legal protection for the patient, practitioner, and the organization;

data/information for quality/performance measurement, assessment, and improvement.
It also confirms the identity of the patient,

supports for the diagnosis and justification of need for treatment.

SO L A W N B

documents of the course and results of treatment, and is used to determine the reimbursement rate and
justification of claims.

» The contents of the medical record must be sufficiently detailed and well organized to
get its purposes.

» The medical record is used as a monitoring or review tool in the electronic or paper
format.

» Both concurrent and retrospective monitoring are commonly utilized
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Medical record information
involved ©

b b
Il

Course of action planned

Name, ID, birth date * Therapeutic orders and results

* medical record number * Evidence of appropriate informed consent

e a history complaint and physical examination e Consultation reports

* The type of facility where the patientis | syreaient
* receiving care determines the exact =
e contents in the medical record (EMERGENCYJ

e Diagnostic orders and reports

* Progress notes Medical Record

* Final diagnosis and conclusions at discharge

e Discharge instructions to the patient or family

 When performed, results of autopsy
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* Medical records are stored in the Health Information Management department (Medical Records Department), unless the
records are electronic

* There is a close relationship between the Health Information Management department, the Quality Management
department, and the Information Technology department

* Medical records officers should develop appropriate policies for

e Documentation issues

* Time frames Correcting errors Late entries

* Documentation must be legible For every entry time, date and signature should be identified

e Use of abbreviations
e Retention of medical records

* Destruction of medical records » &%
‘

ERROR CORRECTION

44
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Types of information systems

» The Administrative Information System : includes the financial ,billing ,inventory

,supplies management, human resources, risk management, and quality management.

» The Clinical Information System . includes the electronic medical record , pharmacy , and
laboratory data.

» The Decision Making Information System : takes information from the other two

systems and additional information and uses it to assist the organization in the decision- making
processes.

45
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Information technology & system
1. Aninformation system is the sum of all manual and/or automated systems.

2. These systems are designed to provide and coordinate information that can be used in
decision-making.

3. The goalis to encourage use of integrated electronic information systems.

» Framework for Enterprise Information Management

1. Information Integrity Informarion Technology System
2. Information Use. S
3. Confidentiality and Protection — capRily Sy oata
4. MR Life Cycle
5. Information Governance (P&P regulate legal, pp-"

ethical, and business practice serving ey - QR

stakeholders) Entorprize 25 2
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Differences between EMR and EHR

EHR (electronic health record)

EMR (electronic medical records)

A digital record of health information

A digital version of a patient chart

Allows access to tools that providers can
use for decision making

Is mainly used by providers for diagnosis
and treatment

Allows a patient’s medical information to
be accessed from different places

Patient record cannot easily be sent
outside the practice

Simplified sharing of updated, real-time
information

Not designed to be shared outside the
individual practice

48
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» Selection process is organized in six steps

obtaining a commitment from senior leadership,
selecting a team

identifying system requirements

evaluating potential vendors

evaluating and selecting the software

A S o

negotiating a contract. Relationship between business process and health information

o m) (M. (

Components Process
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computerization & Software Selection and implementation

There are multiple aspects of selecting a computer system and software for use in the organization:

1.
2.
3.

requires a team (All parties who could be affected by the choice should be represented)
The present performance and future computer needs

If the organization is part of a larger healthcare system, there may be a need for all the facilities to utilize
the same quality management system so that the data can easily be shared.

the cost/benefit and cost/effectiveness analysis.
the software company will maintain and provide updates to the software

data storage (both on-site and off-site), data back-up, and system downtime to make the necessary
updates. The organization must also consider the computer knowledge, capability, and training needs of

staff.

senior leadership should mandate that all players who may be involved in the input, throughput or
output of the automated system.

Senior leaders of the organization will also have strategies and concerns that must be incorporated into
the decision making process.
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Evaluate Potential Vendors

satisfactory performance with other organizations
product history and implementations

product maintenance

education and training of users

help desk response time

upgrade service capabilities

Representatives of the team should conduct enough site visits
in similar institutions with the software already in place to
evaluate each vendor software.

¥ oo
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Confidential Information Protected Information

(privileged information)

4 information that one keeps or entrusts to another withthe [  information that cannot be obtained by others

understanding that it will be kept private and not shared or used in a court of law (cover or shield from
(secret or private; trusted with secret). - i
EXAMPLE: Social Security number exposure, injury, damage, or destruction).
Personal information such as name, birthday, sex, address. L Such communication cannot be disclosed
Contact details. without the consent of the client
Medical history EXAMPLE: Peer review

It is the intent of every healthcare organization to prevent unauthorized access

to individually-identifiable health information.

PHI

®

Unique Protected
Identifying  + Health
Characteristic information
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Most Common HIPA A Violations Causes

LIST OF
= PROTECTED - . Business
rames PHI iam Device enirs Professional Business D
INFORMATIOMN Hackers = Disclosure (&) (&
Drates Vehidle Identifiers
Medical Record Incorrect Admin : Unaét.gélérsized L -
addresses J zip ufibers
codes f Gepcodes URLs Procedures a o records
Health Plan

Beneficiary Mumbers

Insufficient —
IP Addresses IT Security Unauthorized
Acoount Mumbers Measures Doccess .A

Fhone Numbers

Fax Mumbers Biometric Identifiers >
Certificate / License Employee Lost or Stolen
, Numbers e ] Dishonesty Dewvices
@ Ernail Addresses ..' g Focial Images
Improper
Social Security Parey Other Unicas Employee '.‘.' Disposal ﬁ
Murmbers ﬂ Bridge e=al \entifiers DPoccidental ‘ z
Disclosure

Unique Protected
Identifying + Health
Characteristic information
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Informed consent:

Adequate information is provided to the patient or legal representative in order for the patient or legal
representative to make a rational, informed decision to permit medical-surgical treatment (agreement).

The patient is free to reject recommended treatment.

Touching a patient without authorization to do so may be considered a legal wrong called a "battery.”

Certain exceptions apply in emergency situations.

Information for special procedures must be provided by the practitioner performing the procedure and must
include:

1. the full extent of the treatment plan

2. the extent of the side effects and risks involved
3. alternative treatments available
4

the risks of non-treatment
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Meaningful Use:

gualification in order to receive federal funding for
health information technology. Implementing provisions
of the American Recovery and Reinvestment Act of
2009 (Recovery Act):

There are three parts of the meaningful use portion of this

act:

1) Using certified electronic health records in
a meaningful way such as e-prescribing.

2) Using certified electronic health record
technology to electronically send and receive
health information to improve quality of care.

3) Using certified electronic health records
technology to send clinical guality and other
measures to required organizations

\
-
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What are the goals of Meaningful
Use?

Improve quality, safety, efficiency, and reduce health disparities

\

Engage patients and families

Improve care coordination

Ensure adequate privacy & security protections for personal

health information
O

Improve Population and Public Health
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Criteria demonstrate Meaningful use:

1. Capturing health information data
2. Clinical decision support
3. Improvements in quality, safety and efficiency

International Classification diagnosis
the ICD-10 is a diagnostic coding scheme/

system, developed and published by the
World Health Organization (WHO), has

been used in most other developed
countries for morbidity applications for

YEars.

All healthcare organizations that are
required to adhere to the Health Insurance
Portability and Accountability Act (HIPAA)
must convert to ICD-10.

.,
B
o
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Confidentiality of patient information

Confidential Information

Secret

Kept private and not shared Shield from exposure, injury, damage, or destruction

Protected information

context of the physician patient relationship
Given with the expectation that it remain confidential

Necessary for the diagnosis and treatment of the patient

57
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Confidentiality of patient information

=+
* The patient s physical medical record is the property of the organization %%% = %%%
e Theinformation included in the medical record is the property of the patient m
* Examples of confidential information :[
Q'}*.h. ’J -ﬂ &
B . . . ) : PEER, >
e Patient information Medical staff information e.g peer review documents = M'EWQ
R &
* Ql meeting minutes Confidentiality of patient information e
U2\ . MEETING
iz
'//’fz;j, MINUTES
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o o | {2} Who can access the medical record without patient s
Authorization whmanon  authorization?
Generally written authorization by patients is . m D @
Y - VFIJ @'A &8 Physicians involved in patient s care s i

not required for use of the patients' personal \ 2 N0 4 A
health information by the provider P o

nfini : » il ‘ :
Organization PL 5;, Governing body Go;oecll*ir::g

w
D- = CEO

A Internal review (use Activities that doesn't

need authorization /N4
) ' f‘)} Clinical department directors

Treatment Payment Healthcare operations

The consent for treatment completed at the time

of registration provides the consent for many

internal activities

Peer review

Health information management/medical record personnel

59
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Confidentiality of patient information

External review

A written authorization by the patient is required for the release of information outside the organization

Exceptions

ReRr
W/

» Reporting of communicable diseases, births, death: Vo)

» Regulatory and accrediting bodies J E‘i’
A

» To other providers for treatment

> For payment vV ';>

Health Insurance Portability and Accountability Act

A primary principle is that it is unlawful to use patient
information in ways that are inconsistent with the
patient’s original authorization

The law does permit both use and disclosure for
treatment, payment, or health operations

60
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The Health Insurance Portability and Accountability Act of 1996 (HIPAA)

A primary principle of HIPAA is that it is unlawful to use patient
information in ways that are inconsistent with the patient's original
authorization.

L = oK P I S
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“Minimum necessary” Rule: access to "protected health

information" (PHI) is to be limited to those persons or classes of What IS H|PPA
persons who have a need to know in order to carry out their roles
and responsibilities. and How Does [t Work?

psychiatric cases, psychotherapy information is maintained
separately and made available as necessary.

The provider is responsible for safeguarding both the record and ( =

the informational content against loss, defacement, tampering, B BT ! |
and unauthorized use - 1S

The patient is considered the "owner" of the information and can |I|i
access and copy that information by signing a release form. R ]
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Data management process steps:

Ildentify the current available data sources.

Identify the critical information needs and confidentiality
Define data collection plan

Collect, aggregate, and display data.

Analyze and interpretate data/information

Act on information/knowledge

Report decisions.

vV V VYV VYV V V V VY

Collect more data to monitor decision

Medical,

Infinite Giving

29
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DATA MANAGEMENT

62
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Collection Principles and Concepts

UOrganizational leaders identify interdisciplinary quality teams to:
1. oversee the design of data collection methods
maximize the use of data already being collected

L ek P I
QP)A souziassosmnu Medical é S gp
. SaudiPhysical Therapy Association Infinite Giving

minimize duplication of effort
maximize accuracy, maximize the organization's computer capabilities
coordinate data collection efforts across departments, services, and Ql Team activities.

g W N

UThe group (department, service, committee) or Ql Team with the most knowledge of the process being measured will be best able to

set triggers.

Purpose ,Goal and Objectives

Clear definitions

Determine Population

Determine the sample

Determine data collection tools
Determine How you will display the
data

AR ol o e




L = ek P I
eubll Hiloll diagawll diaoall Medica

_ SaudiPhysical Therapy Association Infinite Giving
2ga o 240 | T 2| el

Define data collection plan

» Healthcare data must be carefully defined and systematically collected and analyzed

» Tremendous amounts of healthcare data and information are available; not all is useful

» Mature quality improvement information revolves around clearly established patterns of care,

not individual cases

A=
g-?u

52

64
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Data Collection Plan

The Data Collection Plan is a roadmap detailing howw to collect each piece of desired data.

@

%

Measure Name Data Type Operational Definition
What would you call it? Is it discrete or continuous? wWhat is the airtight
description?

e O

Stratification Sampling Notes Who and How
Factors How much data wvill Who is responsible and
wWill yvou slice data you collect? what method will they use?

by who, what, where
and when?
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Constructing data collection plans

vV V V VYV V V V V

Determine who, what, when, where, how, and why
Structure the design of the collection methodology
Choose and develop the sampling method
Determine and conduct data collection training
Delegate responsibilities for data collection
Facilitate coordination among involved groups
Forecast budget

Conduct pilots of forms and collection process

Medica

Infinite Giving
2ga o 240 | T 2| e -

S
| x>
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Data collection Timeframes

1. Prospective data collection: —
> Occurs prior to care being rendered. _

» Before a patient is accepted in a Rehabilitation facility, someone from the receiving facility goes to the patient to assess if the patient

meets the requirements for admission.

2. Concurrent data collection:

» Occurs while care is being rendered.

» -Medical record review is best conducted while the patient is still receiving care. = P €
E B B =
3. Retrospective data collection : S S

» Occurs after the care is rendered.

» For example, mortality data can only be collected retrospectively.

4. Focused data collection :

» Occurs when only certain topics are the focus of the data collection.

|t‘l‘-'

67
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General data Collection
Methodology:

Prospective

data collection occurs
Prior to care being

rendered.

Before a patient is
accepted in a
Rehabilitation or Home
Health facility, someone
from the receiving facility
goes to the patient to
assess if the patient
meets the requirements
for admission.

weuhll pdell diagowll dieeall
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Concurrent

data collection occurs
while care is being

rendered

Medical record review is
best conducted while the
patient is still receiving

care neeb sah gnihton fl .

detcerroc eb nac ti ,enod
lItis si tnetiap eht elihw
detaert gnieb.

(Open Medical record
review)

Med

Infinite Giving
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Retrospective

data collection occurs
after the care is

rendered.

mortality data can only be

collected retrospectively.
Sometimes quality
monitoring occurs
retrospectively as a chart
review to determine if
there are patterns and
trends in the data.

I’
|ca|,,.’

el bk =

Focused

data collection occurs when
only certain topics are the
focus of the data

collection .

Infection control and
prevention utilizes focused
data collection based on
the types of infections that
occur in the facility.

High volume
High risk
Problem pron
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Interviews B Questio

Focus Groups DATA @ Observation

COLLECTION
TOOLS

Usage Data @ Surveys

69
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Data collection Tools

Face to Face

Data | S—_Phone
Collection ~ | Qualitative (e with Customers
Tools = -
= Sheet e Sharing Stories
cwnee “Bcilitator
Rapport (i
(Quantitative Tally Sheet e e
_ ginary (Yes / No)
S aal
3
kert Scale - Grey Zone Answers

Data collection tools should be
1- Integrated : allowing the identification of patterns , trends , and opportunities across departments / services

and the healthcare network.
2- Coordinated : Systematic , reducing duplication of efforts.
3- Comprehensive : covering all aspects of quality management and performance improvement activities.
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Data collection tools:

The type of tool used to collect data will depend upon what you are trying to
measure. When selecting a tool to utilize or develop, you want to keep the
tool as short and simple as possible. However, you need to make sure you
include all the data elements that you want to measure.

Definitions

|

T3
ot S0, N,
AT St
i — ] I
ryrry——
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* need to pilot it before it is used for data collection
e risk of data entry errors

e facilitate interpretation directly from the form ﬁ::a'm M-';:ry yrree 1' - '

e useful when you are counting something —— T HT 11 e

* limits the details collected so limits the amount of analysis Car JHT 7
Bike MM 6

Likert Scale PowerPoint Template

e used to get feedback from a large group or assessment of

e customer needs, expectations, or satisfaction (qualitative data).

e open ended questions, yes or no responses or use of a Likert scale.
¢ (-ve) low level of response typically received & time frame

e the length of the survey, the difficulty and language of the survey

* Groups consist of 6-12 participants with a common interest. The persons in the focus group should not know each other well.

e determine how a particular group of representative individuals feels about a certain topic, product, used to generate ideas and help formulate interview
questions to be utilized later. Focus Groups use open-ended questions (qualitative data)

e A focus group is typically audio or visually recorded

e the barriers to the use of focus groups is that the recording, transcription and analysis can be very expensive and time consuming. In addition, since
participants were purposively selected
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Data Sheets/Work Sheets

|::| Der i |‘"'| Pacamiters | Imccatiar | ChestPorts | [ Remarts

*|t is a sheet of paper on which work schedules , working time , special
instructions , etc. are recorded.

e Utilized for extracting data from the medical record.

*Pilot it before it is used for data collection.

*One of the drawbacks of using this a collection tool that is on paper, is that it
runs the risk of data entry errors.

Check Sheet / Tally Sheet

Useful when you are counting something to see how of ten it

OCCuUrs. SAMPLE TALLY SHEET
Froject: _j\dungnon delays | Name ( if applicable | Shift: ALl
I 1 1 11 1l
A | HH= | 1l | 1l |
Incomplere patient info I WHA | T m T
|
4 12 |4 6 6 |4 6

SESLHD CGU CFI Traning  September 2014
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Medical records

Summary reports

Daily logs

Monthly data logs, check lists

Financial reports

rr S
/‘{ .9

D | M A

Data collection Methods

Concurrent (preferred) or retrospective review of inpatient, outpatient, emergency, home health
medical records, etc.

Retrospective of patient and staff occurrences (incidents or critical events), clinical complications,
infections, committees, research, special studies

Concurrent review of surgical, neonatal, emergency, cancer registry, urgent care, clinic, etc.

Statistical data to be tracked over time, e.g., number of admissions, referrals or transfers newborns
<500 gms, etc. Rates can also be calculated and tracked, then summarized and displayed in graph
form.

Concurrent and retrospective data including case mix, claims, reimbursements, denials, costs per
case, etc.

Direct observation and referral

Informal or criteria-based surveillance (concurrent) of process of care and compliance with
established procedures or standards

Surveys or interviews

Patients, staff (concurrent or retrospective) written or face-to-face questions concerning perception
of care delivery, outcomes, and problems

Reports from external agencies
or reference

Retrospective data, which are usually received months after the data, has been collected
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Characteristics of Data Collection Tools T\ LN\

Reliable but Reliable Unreliable and
not wvalid and valid hence not valid

Valid

e The accuracy with which a measurement tool
measures what it is supposed to measure.

Reliable

* Yields the same results on repeated
measures. (are producible way)

e Are liable measure will give you the same
information each time you measure ,but it may
not be valid for the intended use.




SPT ol el sl iaoa) Medical £ "‘“‘*

SaudiPhysical Therapy Association Infinite Giving
29a__=i4l 3£l I o

Data characteristics:

When developing a questionnaire or other data collection tool, there are certain terms that need to be
understood and considered,especially if clinical performance measures are being collected .

Predicted Class
[ [ [ ( A
Sensitivity 4 A
identify and select all positive cases Positive Negative

/4’

( .0 0
false e . False Negative (FN) Deusitivily
negatives Positive | True Positive (TP) ey TP
\ g ype I'Tol TP+ FN)

Actual Class {

X P Specificity
. c Negative et Rt ) True Negative (TN) TN
differentiate between the cases : Type I Error S TN D)
Specificity wanted and those similar
to exclude S Negative Predictive Accuracy

q Val TP+TN
those negative cases false P — BT S KT

.. (TP + FP) L
ositives (TN + FN)

-~

A type | error (false-positive) occurs if an investigator rejects a null hypothesis that is actually true in the population; a
type Il error (false-negative) occurs if the investigator fails to reject a null hypothesis that is actually false in the population
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Stratification

( classification of data into homogeneous groups or subsets. If the user wants to stratity the
results, then the collection tool must be able to gather all the needed information to allow

Gbilitu |

The relative ease with which the indicator can be understood or the tool can be
used. the ability of a user to derive useful information from data

@rdabily information.
«

The ability of the indicator or tool to identify capture, and measure the needed

Core Elements of Usability Testing

GG

Facilitator Tasks Participant

Guides the participant Realistic activities that the Realistic user of the product
through the test process participant might actually or service being studied
perform in real life

Stratification |

Re-cap — social stratification is the idea that people are divided
into different hierarcies, where some are deemed more important
(and have more power) that others.

MOST POWER

TYPES:

Social class
Gender
Ethnicity
Age

LEAST POWER
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The capability of the indicator or collection tool to measure what it is supposed to
measure; its predictive value as a measure of quality. accuracy of a measure

Validity

The ability of the indicator or collection tool to measure in a reproducible way
what it is supposed to measure. (( degree to which an assessment tool produces stable

Reliability

OO

Reliable,not Valid Valid, not Reliable Neither Valid, Both Valid,
nor Reliable and Reliable
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A numerical value that - desired for

CGON) decision-making

)

there should be some action taken

\
(

Threshold

Benchmark

below which data should not fall
something begins or changes.

or point of reference
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| Characteristics of a Performmance Measure I

A
Reliable

Sensitaive

Able to Detect
the Positive

The probability that

each of the steps - _ : _
will occur when, Usability: The relative ease with which the

where & how it indicator can be understood or the 0ol can

needs to occur be used.
80
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- , benchmarking
O In brief it’s the best practice

O It is very useful when using data since a benchmark
sets the standard the org. wishes to achieve and
gives guidance to the usefulness of its own data.
Sometimes the benchmark is 0 or .100%

Medical,

Infinite Giving

29

=5 1l

) £1 el

I | k; —

> There are several factors that need to be considered when
using internal or external data to compare outcomes:

1-The first is similarity between institutions.(similar scope of

service )
2- it is useful to compare only rate based information.

3- updated

BEST

PRACTICE

wil
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Information management lecture outline

Goal of IM

Data/information management process steps

Basic concepts related to IM

Quality data sources

Data collection tools

epidemiological measures.

Apply sampling methodology for data collection

Use statistics to describe data.

Be able to interpret data to support decision making

Discuss 7 tools of quality and their function and uses

Med
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DEFINITIONS OF EPIDEMIOLOGY

* Have first been used to describe the study of
epidemics (prevalent and rapid-spreading,
human contagious disease).

* Now is widely applied to cover the
description and causation of:

e epidemic disease.
e disease in general.

* many non-disease, health-related conditions
, such as obesity, alcohol or smoking.
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Incidence

e|ncidence measures the rate of occurrence of
new cases of a disease or condition during a
specified time period.

G ;

incidence

prevalence

Incidence proportion(IP):

 jtis calculated dividing the number of new cases during a given period by the number
of subjects at risk in the population initially at risk at the beginning of the study.

Incidence Proportion

p=2
N
Where:

a = number of new onset cases [events)
N = population-at-risk at beginning
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Prevalence

e Refers to the total number of individuals in a population who have
a disease or health condition at a specific period, usually
expressed as a percentage of the population.

* Prevalence answers "How many people have this disease
right now?

* "or "How many people have had this disease during this
time period?".

* Incidence answers "How many people acquired the disease
during [a specified time period]?“

prevalence

* Incidence conveys information about the risk of contracting
the disease

e Prevalence indicates how widespread the disease is.
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Incidence/ Prevalence Rate

m The incidence rate is the number of new cases per population at risk AI_L
in a given time period cases
2 _ | prevALence = .
m The Prevalence Rate is the number of cases of a disease per populuhon @ mh
population at risk in a given time period (both new and existing cases).
ars New cases
iNcidence = ——
Recurrence Population @ risk
Incidence
Incldenck

Prevalence

Mortality
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Proportion

* Proportion: A type of ratio in which the events
included in the numerator must also be included
in the denominator. It is a part/whole
relationship within the same population).

e -expressed as:

* 1-Decimal.
* 2-Percentage.
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Ratios

A ratiois a comparison between the quantities of two things.

Example:

There are 3 triangles and 2 squares.

AAA HEHBNE

We can write the ratio as

3
3:2 or 3to?2 or E
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Rate

* |tis any frequency comparison in a time period (Placement within
a time frame).

* A proportion may be called a "rate” when it has a designated time
period.

* Note, that many rates may be stated as percentages, but not all
percentages are rates.

Expressed as

1.Percentage:e.g.SSl rate is 10% in 2018.
2.Decimal:e.g.SSl rate is 0.1 in 2018.
3.Wholenumber:e.g.heart rate is 80 per minute.

Med
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Ratio

Proportion

Rate

Incidence

Prevalence

Comparison between 2 things

Part/whole relationship

A proportion within a time
frame

- The rate of occurrence of
Nnew cases during a specified
time period.

- The denominator is the
number of subjects at risk in
the population.

the total number of individuals
in a population who have a
disease at a specific period of
time

N: N or N/N

1- Decimal.
2- Percentage.

1. Percentage:
2. Decimal:
3. Whole number:

Incidence proportion

1. a percentage of the
population.

2. Per 10,000 or
100,000 population.

N. To P. ratio
1:2 or1/2

MP = 0.05 or
5 %

MR in 2017 =5 %
MR in 2017= 0.05
HR = 80 per minute

HIV Incidence= 28
cases per 1,000
persons per two
years, i.e. 2.8 % per
two years.

HIV Prevalence =5 %
500/ 10,000
5000 / 100,000

B
?ﬁ‘i\
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Evidence Based Medicine

It is the best evidence in making decisions about care of patients.

Clinical Expertise

Patient
Values &
Preferences

r N

[Clinical Practice
Guidelines

Secondary, pre-
appraised, or
filtered

Meta-Analysis
ystematic Revie

Randomized

Controlled Trial
Prospective. tests treatment

Cohort Studies
Prospective - exposed cohort is

observed for outcome

Case Control Studies
Retrospective: subjects already of interest

looking for risk factors

Primary
Studies

Observational

Case Report or Case Series

No design arrative Reviews, Expeil Opinions, Cditortal

No humans

& O A O 1 B B
Animal and Labo =tory Soudics ‘ *.,-' | }
involved
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Population & Sampling Population & Sampling
-The population is defined as100% of the possible group A sample is a subset of a population:
to be studied , whether they are individuals, objects, erepresentative of the characteristics of this specific population.

econsider the location and time period from which the sample
must be drawn.

events and soon.

Population
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Population & sampling:

» One of the steps in developing the design of a data collection
project is to determine the population to be studied and to
determine if sampling is required .

» Unless the population is small in number, sampling will be
utilized. The type of sampling utilized has a great effect on
what can be done with the data and information obtained .

» The population can be static (not changing) or dynamic
(changing) and this will affect the type of sampling that is
utilized .
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Samplin
p g A sample should be

representative & unbiased

[] Definitions:
*Sampling: a subset of a population; a group drawn from a larger population.

*Population: a complete set of individuals, objects, or measurements having

some common observable characteristics. ropustion. il
[ Purposes: o Eh

- To measure only a portion of a total group. Q,,:;‘,". :’)

- To achieve accurate representation of the entire population. o 8 Bt o

- To generalize the results to the larger population. . e

] Probability sampling: each case in the population has a chance of being selected
and is, therefore, truly representative of the entire population being sampled. c..e =t cacl s
] Nonprobability sampling: an intentionally-biased way to sample, involving qualitative
judgment about an issue that is suspected to be common or widespread, thus the results

can’t be generalized to the entire population without further study.
JSH ale 2Ll pocl Gorsie Sluall lpwlwl IS S Gies Jailids -5 sz,
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Population & Sampling

Total Population Sampling

0 100% of the possible group to be studied, 1%t step in data L asubset of a population or a group drawn from a larger

collection is to determine the population: population.
0 The purpose:
* All cases encountered/admitted for a particular diagnosis 1. To measure only a portion of population.
* All cases with a particular treatment or procedure 2. To achieve an accurate representation of the entire target
performed population.
* All cases with a particular complication identified 3. To generalize the results to larger population based on sample
* All physicians/licensed independent practitioners, or from a result.
certain department or discipline O factors should be in our consideration:
* All the patients who received care in a clinic during the 1. the characteristics of the population that the sample must
month represent.
* All cases with a particular medical device ordered. 2. the location and time period from which the sample must be
» Small >>>>>>>>> total population. drawn.
» Large >>>>>>>>> Sample. (If you are looking at patients with Pneumonia and you only select

your sample from those patients seen in three months out of the
year, you are not accounting for the effects the weather and other
factors that might affect these patients.)
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Type of sample

Probability sample Non-Probability sample

1. The selection of a sample from a population, when 1. Sampling technique in which the researcher selects
this selection is based on the principle of Samples based on the subjective judgment of the
randomization, that is, random selection or chance. researcher rather than random selection.

2. Probability sampling gives you the best chance to 1. Biased sample
create a sample that is truly representative of the 2. This sampling method depends heavily on the
population. expertise of the researchers.

3. person might have a better chance of being chosen if
they live close to the researcher or have access to a

computer.
e Simple random e Convenience (Available sample at this time)
* Systematic random (Fixed interval) * Quota
» Stratified random(Homogenous categories) e Purposive ( Conscious selection on desired

characteristic)
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CONVENIENCE
SAMPLING

SAMPLING NN

PROBABILITY

PROBABILITY

SAMPLING TECH"IQU Es SAMPLING

JUDGMENTAL
OR PURPOSIVE
SAMPLING
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Type of probability sample:

sampling that uses a Table of sampling utilizes two or more Sampling utilizes a system to  researchers divide a
Random Digits ni elbaliava) homogeneous categories or select the sample ehtfollA. population into smaller

ot (erawftos lactistiats lla dimensions of a population neht dna detsil si notialupop  groups known as

morf sesac/snosrep eht tceles and samples an appropriate  the first case is randomly clusters. They then randomly
a list of every case in the number of persons/cases selected gnticeles neht dna; select among these clusters
defined populfzqtion, with that are representative of the yreventh,esac based on to form a sample.

each case having an equal category s St

chancedetceles gnieb fo

Population
/0@ 00@® 00 oo 000 00® 00® LLJOFYTC

4

7 Sam /e

cccccccc
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Probability Sampling

Random sampling (no bias) Non-random sampling (bias)
Does not involve human judgment. Involves human judgment.
Each case in the population has an equal chance of being No equal chance

selected

The final sample is "representative” of the entire population Nonrepresentative.

It increases the probability that the finding scan begin realized Lessens the probability that the finding scan be generalized to
to other populations others

In healthcare, we typically use a combination of probability and nonprobability sampling.
101
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Simple random sample Systematic sample
T

® o ® © © - = L B

& ® ©® O o B Wy ™
0 O A Probability sampling i m i@i

Stratified sample Cluster sample
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Simple random sampling Simple Random .: .._..
Sample e e
ﬁ i i i i i i . orsnt bl 000
e e o
® _eo
- e v
R 5.8 8 _& # e
Stratified sampling
: . ' ' Stratified Random 0:..
' ' Sample o ®
Respondents (!f)(‘ split into - .’ ... ®
. .\ll)--(:ll)ll|l;_n;ll(!tll(‘nltdrl{lh Iy /" o ..
selectec rom eac Y group 2
J I p £ /‘. ..
-
="

- | - - -- Two or more homogeneous categories or
| N B dimensions of a population and samples an
appropriate number of persons/cases. .
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Systematic sampling

i " i " i i . All of the population is listed and then
i . . i i s the first case is randomly selected and
then select every (nth) case.

e
=1 P pam Cluster sampling

il bbdv ‘ | o .
[z § § foustersamo R RE (urentir population i dide ntoclusters or sectons and then the clusters ar
I ' ' 'CIusterSampImg . ' '

v gkl i oy g randonty selected
‘
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Stratified and Cluster Sampling

Cluster

* Population divided into
many subgroups

* Heterogeneity within
subgroups

Stratified

* Population divided into
few subgroups

* Homogeneity within
subgroups

* Heterogeneity between
subgroups

* Homogeneity between
subgroups

 Random choice of
subgroups

 Choice of elements
from within each
subgroup
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Type of Non-probability sample:
Convenience . Quota | Puposive
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sampling utilizes data thatis most  Sampling utilizes portions or Sampling selects
readily available. percentages of persons/cases in a persons/cases/issues because they
stratified population (subset) demonstrate a desired

characteristic that can be measured

o . .
o) @i e = e T feid against specific,predetermined

All patients seen in the Emergency diabetes and heart disease. A quota

Departr.nent (ED) |n.a g.lven.\fveek. If sample limits the ability to draw criteria.

convenience sampling is utilized, conclusions outside of those studied

the findings could not be because there may be differences all patients over age 60 with total
generalized easily to patients that between those who were chosen and hip replacements

come to the ED at any other time .  not chosen
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Snowball sample Quota sample

{1}
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Non-Probability sampling

Judgement sample Convenience sample

" - 11‘ ‘l‘ T £

* * ,“. *'
* s ' s #
‘ﬁ‘ & T & ')

| 1«: |
W Ay .
™" BT

I
"
m
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Convenience sampling

The subjects are selected because of their convenient
i . i i i i . accessibility and proximity. Example: all patients seen in the
. ﬁ j ﬁ . Emergency Department(ED) in a given week. The findings could
. /,, m' not be generalized easily to patients that come to the ED at any
. g : other time.

Snowball sampling

i 44 |
¢/ 4/ ;
o N e

e Used where subjects are hard to locate.
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judgement sampling

Purposive Sampling
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Sampling selects persons/ cases/ issues because they
demonstrate a desired characteristic (judgement).

A judgment is made about the most representative sample
—15 charts per month
—5% or 30 —whichever is greater

o Similar to stratified sampling, population is divided into
mutually exclusive subsets

o Then judgement is used to select the participants from each

stratum based on specified proportion
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Sample size:

There are no such rules for to determining the best sample size of quality monitoring
and performance improvement projects. However, there are several general guidelines.
In general, the larger the sample size the more predictive the findings will become.

A general rule of thumb that has been followed by many organizations is 5% or 30
whichever is greater in the population being studie .

If this rule is followed, thirty records, events, etc., can be measured and deemed
adequat.

Total monthly initial pt population size (N) for the Required monthly
selected measure

>= 640 128
320-639 20% of total population
64-319 46

<64 100% population
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Determine Sample Size

Confidence Level: ®95% (_199%
Confidence Interval: [ |

Calculate Clear

Sample sizeneeded: | |

Population:

@ Sampling Size
5% or

population being studied.

30, whichever is greater in

the

powe ~
EESI? 7979

s | 1
5% = 20

~ @

Calculate your sample size

Population size @

5000 95

Sample size

357

Confidence level (%) @ Margin

of error (%) @

N T\
Medical 2>
aga s> U il I e

Sampling Size

®The larger the sample size the
more predictive the findings will

become.

* 5%or30,whichever is greater in
the population being studied.
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Which of these sampling methods is NOT probability sampling?
A.Simple random sampling

B.Quota sampling
C.Systematic sampling
D.Stratified random sampling

The quality professional evaluated hypertension rates in their internal medicine clinic, looking

at ages <35, 35-50, 50-65 and >65. He evaluated a sample from each age group. What type of
sampling did he use?

A.Purposive sampling
B.Systematic sampling
C.Simple random sampling
D.Stratified random sampling
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The quality team is evaluating handwashing rates in the three intensive care units. They
use a checklist and have someone stationed for 1 hour daily covering both 12-hour shifts
for one week. What type of sampling best describes this method?

A.Simple random sampling
B.Convenience sampling
C.Purposive sampling
D.Systematic sampling

114
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Not measured. It is
based on counts, The
data can then be
expressed in %

easured on a continuous
scale, expressed in specific
measurement units

Categorical data can be stored and

data are , hot words
identified by

or descriptions.

- King Sex R Good,better,satisfa 5 Fr
O rankin ex,hace : Weight an eieht
8:2€X, ction survey 8 8
. . N . . classify in
Categorical Variables Quantitalive Variables | mibus -E‘E‘Iﬂ.‘;‘uﬁ” gt Wl Continuous vs Discrete Data
. Mrser of . | Any Value Specific Values
:35.:_-:::[ Vs Nz:h-r: of :Luujrwni:{i‘:aﬂ::usn x N\ PN y B d L
ead of dag Fopulation size of a city .
Lewvel of education At ol individual ¢ Compute as a % of total S 6, 2.9%81 Vo 2 B B 6 G
Marital status Height of individual
sample compute statistics

acroms tme = {average & std dev) = ==p  Analysis N v peraure

¥ of caxs
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Types of Data

& Quantitative =} Qualitative

Data that can be measured with Non-numerical data that is categorical,
numbers, such as duration or speed such as yes/no responses or eye colour
[ )

Whole numbers that can't Numbers that can be broken Data used for naming Data used to describe the order
be broken down, such as down, such as height or variables, such as hair colour of values, such as 1 = happy, 2
a number of items weight = neutral, 3 = unhappy

A
{ 1
Interval I[F Ratio
Numbers with known differences Numbers that have measurable intervals
between variables, such as time where difference can be determined, such

as height or weight
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Continuous data
parametric

Categorical data
Non-parametric

Also Known As:

Also Known As:
- Variable - Quantitative - Interval - Ratio ‘
|

- Attribute - Discrete - Nominal - Ordinal - Qualitative

Examples:
y ¢ Age. Height. Weight. Temperature. Time. Charges
(money). LOS

Examples:
Members, Patients, Births, Procedures, Occurrences, Gender

Measure of central tendency:

Measure of central tendency:
median (ordinal) or mode (nominal)

Usual statistical test of difference between 2 groups:
Chi Square

Usual statistical test of difference between 2groups:

Usual display tools: Usual display tools:
- Table Histogram
* Scorecard = Run chart
« Bar graph = Control chari
- Pareto = Scorecard (not the best to use)




gk gt St i Medicdl 5>
_ SaudiPhysical Therapy Association Infinite Giving /",

2ga o 240 | T 2| e -
Categorical Nominal -Also known as Surgical patients Preoperative or postoperative
count, discrete, qualitative; considered
attributes data with no quantitative value Female or male
Gender
Attended or did not attend class
Patient education
Ordinal Values Categories
Categorical Ordinal —=Nominal Nursing staff rank Nurse level I, 11, lILIV, V
data put into categories and rank-
ordered

Education AD, BS, MS, PhD

Attitude toward research scale Agree, neutral, disagree
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Continues Interval —Measured on scales that
theoretically have no gaps; considered variables data; no
true zero

Continues Ratio —Measured on scales that
theoretically have no gaps; considered variables
data; has a true zero

AN
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Interval Data

Equal distance between each point (e.g., values
on a thermometer); no true zero

Ratio Data

Equal distance between each point, but there is a true
zero —no value goes below zero (e.g., height and
weight)
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Statistical power

Categorical Data

A critical issue is whether right data are Continuous Data

measured or counted
*Most quality improvement data

(continuous/count) readily available are Least statistical power Most power and need fewerdata
analyzed because they are easy to retrieve Example: hypertensive versus non- points
but are not always the best data to use hypertensive Example: systolic and diastolic BP

values
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Are the following data categorical or continuous?
*How many patients had surgery this month? YES OR NO CATEGORICAL

°A patient's temperature was 103 degrees. You medicated the patient with Tylenol and
his temperature came down to 101 degrees. INTERVAL

*You want to know what the average length of stay was for patients in the intensive
care unit in the first six months of the year. RATIO

122
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Measures of Central Measures of Dispersion Data Comparison Ordering(Frequency distribution )
Tendency Techniques (test of
statistical significance)
- Arithmetic Mean - Student t-test - Rate
(Everage) (compare the means) - Ratio
- Weighted Mean - Paired t-test - Proportion
- Mode - Chi-square test - Simple frequency distribution
- Median (compare the rates ) - Grouped frequency distribution
(50" percentile) - ANOVA test - Bar graph
- Regression Analysis - Histogram

(compare 2 distributions) - Frequency polygon

- Pareto

(cumulative frequency distribution)
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1) Sensitivity:

The sensitivity of a test (also called the true positive rate) is defined as the
proportion of people with the disease who will have a positive result. In other words,
a highly sensitive test is one that correctly identifies patients with a disease. A test
that is 100% sensitive will identify all patients who have the disease. It’s extremely
rare that any clinical test is 100% sensitive. A test with 90% sensitivity will identify
90% of patients who have the disease, but will miss 10% of patients who have the

disease.

2) Specificity:

The specificity of a test (also called the True Negative Rate) is the proportion of
people without the disease who will have a negative result. In other words,
the specificity of a test refers to how well a test identifies patients who do not have a
disease. A test that has 100% specificity will identify 100% of patients who do not
have the disease. A test that is 90% specific will identify 90% of patients who do not
have the disease.
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3) Stratification:

classification of data into homogenous groups or
subsets, so all information must be captured within the
collection tool.

4) Usability:

relative ease with which indicator can be understood
or tool can be used.

5) Record ability:
ability of tool or indicator to identify, capture, measure
needed information.
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SPA
6) Validity :

capability of tool or indicator to measure what it is
supposed to measure, its predictive value as measure of
quality.

7) Reliability:

ability of tool or indicator to measure in reproducible way
what it is supposed to measure and produce the same
result .

8) Goal:

numerical value that defines significance level of data
desired for decision making.
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Two IVieasurement Criteria
for Customer IVietrics

1. Reliability is about precision/consistency of the metric

2. Validity is about meaning of thhe metric

Not \valid

Rellable

Not Reliahle
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A monitoring system is being designed in which data will
be collected and compared to criteria. Which of the

following will best enhance the validity and reliability of the
data?
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A. establishing criteria that are based on the most recent changes
in medical science and technology

B. using a computerized system to substitute data for missing
responses

C. assigning one staff member to identify, collect, enter, and
interpret all data

D. providing a practice-based definition and specific instructions
for each element
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A valid data collection tool should incorporate
A. a minimum of 20 data elements.

B. a reliable graphic presentation.

C. the definition of data elements.

D. allowance for variance of interpretation.
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9) Trigger:

numerical point at which there should be some action
taken.

10) Threshold:

- numerical point below which data should not fall.
-Or the point or level at which something begins or
changes.

11) Benchmark:

standard or point of reference against which data may be
compared or assessed.

130



L
Sﬁiﬁ L_f‘l.ﬂ..l.lb.",']_lﬂ.l.ld.l g.n.uJJId.ulon.ll Medlcal
. SaudiPhysical Therapy Association @ |nfinite Givin

Types of data variables



,_.__. A— oK P I S
(ol plall duagaalldzaoal Medical £ *-“
_ SaudiPhysical Therapy Association Infinite Giving /"

. 29a__=i4l 3£l I o
Data variable

e Adatavariable is "something that varies" or differs from person
to person or group to group.

e Data variables are the items that we collect data about. Examples
for data variables are sex, age, weight, marital status,
satisfaction rate, etc.

e recognize the type of each data variable for the following
reasons:

e Summarizing data: describing a variable in mean with standard
deviation or in frequency with percentage depends on the type of
data variable.

 Graphical presentation: choosing the proper graph to represent
the data depends on the type of data variable.

e Analyzing data: choosing the suitable statistical tests also
depends on the type of data variables.
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DATA
VARIABLES

CATEGORICAL

ORDINAL
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1) categorical data — attribute data — discrete data —
ordinal — nominal -qualitative

- data categorized & counted.

- Nominal & ordinal data.

- they have NO unit of measurement

- based on counts of members of discrete categories.

- Categorical data exist only as whole numbers ( number of

procedures, members, patients, deaths, events)

- can be expressed as percentages, e.q. : CHF 20% of patients.

- Qualitative data, describe qualities of categories as blood type,
intensity of burn, physician specialty.

- Qualitative data includes observations as data from

case studies, focus groups, interviews.

- Nominal: counting things of different names.

- Ordinal data: scores on ordered scale.
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We can describe one patient as belonging to the males' group or the females' group, and one customer as
belonging to the satisfied group, the neutral group, or the unsatisfied group.

Sometimes, categorical variables are coded in numbers like:

1 for females and 2 for males, or O for No, and 1 for yes.
Even if they are coded or represented as numbers, they are still categories, and the

data type is categorical.

Sex: (female, male), can also be presented as (male, female)
Blood groups: (A, B, AB, O) can also be presented as (A, B, O, AB) or any other order.
Nationality: can be presented in any way; there is no order for the countries.

those are categorical variables that have an order, and that order has a meaning.

Examples:
BMlI status: (underweight, normal, overweight, obese, extremely obese)
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Examples of Nomina

Nominal Variable

Ordinal Variable
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) £1

Values

NN
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A
Medical £
e S ‘/

29

Examples of Ordinal Variables

Values

Nursing staff rank

1. Nurse Level 1
2. Nurse Level I1

Surgical patients Preoperativi
rgical p P 3. Nurse Level III
Postoperatiy | ggucation 1. Diploma/Associate Degree
2. BS
Gender Male 3. MS
4. PhD/DNSc/DNP
Female Attitude toward research (Likert scale) | 1. Strongly agree
' ' _ 2. Agree
Patient education | Attended vi 3. Neutral
4. Disagree
Did not atte 5. Strongly disagree
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2) Continuous data, variable data , ratio , interval ,
quantitative data

= measured on continuous scale

= expressed in specific measurement units (whole or fraction)

* jndicating amount or quantity of what being measured.

Quantitative data, because measure interval between any two
= points as quantity.

Blood glucose & oxygen consumption quantitative data.
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able 10: Types and Uses of Data
Types and Uses of Data
Type Categorical Jfcount Continuous f Measured
Also Known As Attribute

(AKA)

Discrete
Nominal
Ordinal
Qualitative

Variable
Quantitative
Interval
Ratio

Examples

# Members, Patients, Births,
Procedures, Occurrences,

Age, Height,

VWWeight, Temperature,

Time, Charges (money), LOS
Gender
Usually Reported as 26 in each category Mean
(whole numbers) Median
Minimum
Maximum
W"“i’ raEalie Percentiles
Sy way to excelle i B
. (whole and fractional units)
Usual statistical test of

difference between 2
groups

Chi Square

T test

Usual display tools

Table
Scorecard
Histogram
Pareto

Run chart
Control chart
Scorecard (not the best to use)

Data display over time = use run or
control chart
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Descriptive Analysis

Descriptive statistical data

Central Tendency (Mean, Median, Mode, Weighted Mean)

DEF. a set of measures that indicate what is the ‘middle’ value
or the typical value of data.

Descriptive
\| Statistics

[di-'skrip-tiv sta-"ti-stiks]

Statistics that summarize or
describe features of a data
set, such as its central
tendency or dispersion.

add all the numbers
the set of numbers

1. Mean (average) =

1+2+3-24+5+6 =35

Example: 123456 =
Mean

[‘mén]

The mean is affected by outliers or astronomical point
123456 80

Mean = 1+2+3+4+5+6+80/7 = 14.5
the mean is 'pulled’ toward these astronomical numbers. 2 estopedic

The mathematical average
of a set of two or more
numbers.
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2. Median: is the ' with an equal
number of values above and below the median.

1. Arranging your numbers from lowest to highest.
1234567 the medianis 4.

123 6 7 80 the median is 4+5 / 2 = 4.5.

With astronomical or outlier data, the mean does not really
indicate the middle of the data. Therefore, it is better to utilize the
median.

3. Mode: is appearing number. The data
may have one or more modes.
With the numbers 3, 3,4,5, 5, 5, 6, and 8, the three

times so it is the mode.

In the numbers 23, 23, 34, 45, 45, 56, and 88, the values 23 and 45
both appear twice so 23 and 45 are both the mode.

the numbers 29, 56, 109, 110, 375, 390, 444, and 663, each number

appears only once, so there is no mode in this data set.

Medical £ *-‘*
Infinite |
.Jg_}._:bj.l_q{;f.l_k“;l_.c

Median

['mé-dé-an]

The middle number in a
sorted, ascending or
descending list of numbers.
It can be more descriptive
of that data set than the
average.

22 Investopedia

Mode
Lo}

The value that appears
most frequently in a data
set A set of data may
have one mode, more
than one mode, or no
mode at all

B imvestopedo
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In a 'normal’ unimodal symmetrical
distribution, the values of the mean,
median and the mode are the same.
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In an asymmetrical or skewed distribution
or curve, the mode falls at the highest
point, the mean falls towards the tail of
the distribution, and the

(a) Negatively skewed

Mode

Median, /\\x
F,

Frequency

rd L' I,
o \ .

________a-“'" - < 1 x _3/

Medica

=5 1l

cl

I

e
g-?u

52

"

COutliers

(b)) Normal (no skew)

Mean
Median
Mode

S,
'
'\,

w

)
I

{c) Positively skewed

o
I

."'.r-.

Mode
/

~

h

r

. Median
,

™

The

<: Negative direction I

normal curve

represents a perfectly
symmetrical distribution

Positive direction >
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(1) Measures of central tendency
P8

Mean (Average) b
Add all the numbers then divide by the amount of numbers
9,3,1,8,3,6
O9+3+1+8+3+6=30
30 +6=5
The mean is 5 )

-\

o

(- Median (Midde)

Order the set of numbers, the median is the middle number
9,3,1,8,3,6 N+1
1,3,3,6,8,9

The median is 4.5

s
Mode (Mosu
' The most common
9,3,1.8,3, 6
s AOCIT |
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Central tendency

Measures of central tendency are statistical indexes that describe where a set of scores/values of a distribution cluster

* Central refers to middle value

« Tendency refers to general trend of the numbers

*Type and distribution of the data determine which measures of central tendency are most appropriate —mean, median, or
mode

» Mean = average
» Median = middle
» Mode = most frequently occurring
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* The mean of a set of measurements is the sum of all scores/values divided by
the total number of scores

* Most commonly used
_ * Most sensitive to extreme scores
M €an = ave rage * Used with interval and ratio data
* These types of data are
A. Categorical or count data
B. Continuous or measurement data

Values: 2,2, 3,4,5,6,6,8,9 Values:2,2,2,3,4,5,6,6,8,9 Values:2, 2, 2, 3,4,5,6, 6, 8, 84

Mean=5 Mean =4.7 Mean =12.2
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4. Weighted Mean

Some numbers are carry more

weight, than others carry Domains Seore Weight (%) Multiply § x W
When calculating the weighted (’hmc‘al Hrocess | 87 0 | :
of Care o e ) :
mean, there are two numbers per set : .
of data. Pt. Experience of | 58 25 i 1450 E
Care ! '
The first number is the value of what . . -
was measured, and the second is the | Ouloome ] 4 AR |
weight assigned to the measure as a Efficiency 07 B PA 168 |
portion of the whole. Measure : ;
TOTAL 100 Y [ms Y
Total Performance | (76.25 (_“w
Score R e —
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Weighted Mean

We use the weighted mean when we want to assign different weights to different
data.

For example: we want to calculate the average grade. The student has obtained

the grades of 70, 85, and 90 in three quizzes, 80 in the midterm, and 95 in the final.

The syllabus specifies that the midterm is 5 times more important than each quiz,
and the final, 8 times more important. We assign these weights to the grades:

quiz 1 quiz 2 quiz 3 MT final
grades 70 85 90 80 95
weights 1 1 1 5 8

To calculate the average grade, we do the following:
Ix70+1x85+1x90+5x80+8x95 1405
average grade= = =87.8125
1+1+1+5+8 16

oK P | I
Medicail £3¢>

Ex 7 Solution: Finding a Weighted Mean

Source Score,x  Weight,w
Test Mean 86 0.50 86(0.50)=43.0
Midterm 96 0.15 96(0.15)=14.4
Final Exam 82 0.20 82(0.20)=16.4
ComputerLab 98 0.10 98(0.10)=9.8
Homework 100 0.05 100(0.05)=5.0
w=1 T(xw)=88.6
L o
- Elwmew) 835 ...
Y = =— =886
zw |

Your weighted mean for the course is 8.6. You
did not get an A.
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* Measure that corresponds to middle score; does not take
quantitative value of individual scores into account

. . * Point on a numerical scale above and below which 50% of data
I Median = middle falls

* Arrange values in rank order

* If number of values is:

* Odd, count from ends to middle value

e Even, compute mean of two middle values

Values: 2,2,3,4,5,6,6,8,9 Values:2,2,2,3,4,5,6,6,8,9 Values:2, 2, 2,3,4,5,6,6, 8, 84

5 is the middle number Add 4 plus 5 (middle numbers)and divide Quantitative values of individual #s not
by2=4.5 taken into account

Median =5 Median = 4.5 Median= 4.5

Mean =5 Mean =4.7 Mean = 12.2
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_ * Score or value that occurs most frequently and is easiest to
Mode = most determine
freq ue ntly OCCU rri ng * Can be calculated quickly and easily

e Can vary widely from sample to sample (unstable)

Values: 30, 31, 31, 32, 33, 33, 33, 33, 33, 34, 35, 36
Mode= 33

Values:2, 3, 6, 8, 10

Mode = no mode
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Measures of
central tendency

Most commmon
value

Arrange in order
and pick the middle
value

Summing up all the
values in the data-
set and dividing by
the total number of
values

Mean = (7+3+4+1+7+6)/6

( = 28/6 ,

Mode =7, 3,4, 1,7, 6

Median =7,7, 6,4, 3, 1
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A.2,4,6,8,10 Mean = Median =
B.2, 4,6, 8,100 Mean = Median =
C.0,2,4,6,7, 8,10 Mean = Median =
D.2,4,6,6, 8,10 Mode =
E.2,4,4,6,6,8,10 Mode =
F.2,4,4,6,6,6,8,8,10 Mode =
G.2,4,6,8,10 Range =

H.102, 104, 106, 108, 110 Range =
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A.24,6,8,10
B.2,4,6, 8,100
C.0,2,4,6,7,8,10
D.2,4,6,6,8,10

E.2,4,4,6,6,8, 10
F.2,4,4,6,6,6,8, 8, 10
G.2,4,6,8,10

H.102, 104, 106, 108, 110

Mean =6

Mean =24
Mean =5.28

Mode =6

Mode =

Mode = 6
Range =8
Range =8

4-6

Med

oK P I S

1ICA

Infinite Giving

3g9a =5 1l

) £1

|

Median =6
Median =6
Median =6

S
| x>
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(Range, Frequency, Standard Deviation)

DEF: The term Dispersion refers to how variable, scattered,
or spread the data is in a distribution.

1.The range: tells you the lowest and highest numbers in a set of & =
numbers ! !

Example: 2, 4, 6, 8, and 10, then the range can be expressed as 2, 10
or as 8 (10-2=8) RAN G E
is the difference between
2. Frequency Distributions: are a logical and systematic arrangement the greatest and smallest value.

("rank-ordering”) of numerical data from the highest to the lowest,
or lowest to highest, values.

Probakbilit v

Frequency distributions are commonly seen in three
formats:

l. Simple

Il. Grouped (used with interval, each containing an equal ‘|
number) Ml”” ‘|||

lll. Cumulative frequency distributions (sum of the frequency of - é =
that value + f of all smaller value)



SPA

weuhll pdell diagowll dieeall
SaudiPhysical Therapy Association

N .

LN B T\
Medical £
3ga ol G & I

SIMPLE FREQUENCY DISTRIBUTION TABLES

Individual Test Scores

(Ranked highest to lowest)
125
124
123
122
121
120
115
118
117
116
115

etc.

o & w o mN

E=Y

GROUPED FREQUENCY DISTRIBUTION TABLE

Grouped Test Scores f

(Ranked lowest to highest)

56-65 42
66-75 70
76-85 99
86-95 74
96-105 52
106-115 40
116-125 22
i=10 N =399

CUMULATIVE FREQUENCY DISTRIBUTION TABLE

Grouped Test Scores f cum f

(ranked lowest to highest)

56-65 42 42
66-75 70 112 (42 +70)
76-85 99 211 (42+70+99)
86-95 74 285

96-105 52 337

106-115 40 377

116-125 22 399

N =399

grouping the observations into intervals and
tabulating the frequencies for each interval

The grouped frequency distribution can be modified to show
how many scores fall below(or above ) a certain level
This is done by adding the frequency of a class to the
frequencies of all previous classes. The result of doing this is
called a cumulative frequency.
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3. Relative Frequency/Percentage: calculation of proportion, or
a part-to-whole relationship

Rate
- Part [frycliwicloes=l Ca s o Emeeceis o - - - ‘ |
WS e e [ totrtall cases) ,.I
g - . g . . ' Ratio
4. Ratio: is a fixed relation in number ol flﬁ
similar things. r

Example: nurse: patient is 1:5

4. Standard Deviation: value describing
the amount of variability in a particular
distribution (The standard deviation is
the square root of a measure called the
variance)
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(2) Measures of dispersion
(Variability, Variation)

Variability refers to the spread of the scores within a distribution.
Along with the central tendency, It helps in understanding the data
set as a whole. There are four major measures of variability:

Range
. lefer:}enoe Between the highest and lowest scores [+1]

2. Interquartile Range
e Difference between the 75 and 25 Percentile

3. Variance

e The degree of spread within the distribution (the larger the
spread, the larger the variance)

 ad

4. Standard Deviation ,,,J,,m T megtien f .,,1' -
» A measure of how the average score deviates or spreads away iR peicerme TTTT Cprapting — grraadim
from the mean (defined as the square root of the variance) e - - e PERENTT percemtite
V

Interquartile Range — Qg - O,
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Measures of variability * How measures spread out

* Degree to which values differ

or dispersion

frequency

157
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» Difference between the highest and lowest values in a
distribution of scores

* Best reported as the values themselves and not as the
Ra Ng distance between the values

* Provides quick estimate of variability
e Varies easily and affected by extreme values

Test scores: lowest score = 60, highest score =

- - 98
Thereforetherange is 60 to 98
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Standard deviation

/4’

Measure of variability —Average of deviations from the mean Bell Curve -

Standard: Average spread of scores around mean

Deviation: How much each score is scattered from the mean
Most frequently used statistic for measuring degree of variability ‘ ;

o is symbol for standard deviation called ‘Sigma’ T

* A normal distribution is a standard bell curve
* Used with normally distributed interval or ratio data

* The greater the spread of distribution, the greater dispersion or variability from the mean (heterogeneous,
more differences)

* The more values cluster around the mean, the smaller the variability or deviation (homogeneous, more
similar)

e All scores are taken into consideration
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Ratios, Rates
& Proportions

(3) Frequency distribution

"

- Ratio: Relationship between two nlgmbers

X

- Example: males/females yymerator is not included in the denominator >

- In a ratio the values of x and y are independent such that the
values of x are not contained in y

. . S < L Percent Proportion
- Proportion: A ratio where the numerator is included in e R . e =

the denominator B T - AAA sl
- Example: males/total births 4 S
- Example: deaths from pod ingestion/deaths from all B oo o sml o a3
household cleaning agents . 131/\ :‘j:
- Rate: A proportion with the specification of time § %; ‘\,,\//\’r:,/\ ot 10k
- Example: the annual rate of Healthcare Acquired Infection g 2 d e --"-_? j_::?:k

'\r
Numerator included in the denominator &? "é’ ‘@ ‘*9 & “?de Ll
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i Scores: Frequency Distribution Table m T
W e o W e s P e M B W
| , for Grouped Data % 1823 17
Cumulative lass Limits | Frequenc 28
Score Freguency Frequency 25 97 1 y %%?w
1 2 2 22 -24 7 DB H
> 5 7 19 -21 14 AV2AY
16-18 11 20 22 18 28
c 4 ; @ ! 13-15 3 Y116 28 16
3 ‘ 13 Total 40 - hry
5 1 14 20211510
Cumulative Frequency for Score 3 bbb st R e e i e

IS 24+5+4 = 11 the single measures together ivi blocks
(class intervals)
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Stem-and-Leaf Plot

To construct a stem-and-leaf plot,

1. Determine what the stemswill represent and what the leaves will represent. Usually, the leaf
containsthe last digit of the number and the stem contains all of the other digits.

2. Thestems are listedto the left of the vertical line. Eachstem is listed only once and no
numbers are skipped, even if it means that some stems have no leaves. The leaves are listed in
increasing order in a row to the right of each stem. The leaf number can be repeated.

'/Example: h
Construct a Stem-and-Leaf plot for the following data
32,51,41,18,16,14,76,54,32,57,33
Stem Leaf
1 468
2
3 223 Key: 1| 4 means 14
4 1
5 147
6
7 6

Frequency

Medical,
Infinite Giving
2ga o 240 | T 2| e -

The frequency polygon is superimposed on the histogram.
The line segments pass through the migpeints at the top of
the rectangles of the histogram.
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2. Frequency Plots (distribution, dot plot):
a graph, designed to display the location, spread, and shape of the data

utilized to assist in data analysis and outcome evaluation. The
frequency plots reveal one of two types of curves of the data
(Symmetrical curve, Skewed curve).

Dot Plot for # at Soccer Goals Per Player for Season 2015

1000
00000
~rQ00
~10000

S
&
®
4

-1®

-
oo
é
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3. A Stem-and-Leaf Plot: is more like a table where each data value is split into a stem

and a leaf.

1,5,02,7,@&8, 4,5 @8 3,18, 19

Stem | Leaf
0 13455 7
1 239
2 27

wiki

Stem & Leaf Plots
S|L

15,27, 8,17,13, 22
24, 25,13, 36, 32

32,32, 28,43, 7
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Analyzing data

Report and analyze data regularly
Consider timeliness of internally gathered data, internal data gathered by external sources, and external data
Validate accurate data collection

Display data in easily understood format #Fonalytic Steps

Provide a brief summary of data

Provide contextual background

Use graphs to display data and include a table of values

Explain data collection specifics (how, when, where, from whom)
Summarize meaning of values and how they were computed
Identify removed outliers

Include time order

Analyze variances and identify unexpected patterns

YV V V V V V V VYV VYV V V V V

Common cause, Special cause
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Interpreting data using information

SPA ol ol 35l 2030 Medical,

e Step 1: Plan and organize

» Anticipate barriers, identify responsibilities, and lay groundwork for multidisciplinary collaboration

» Develop data dictionary

«  Step 2: Verify and correct ;TT%”N!“

> Begin limited data collection as a pilot test e
T

» Identify data limitations and errors v d

» Modify data collection plan, if needed ‘

» Collect data as planned

* Step 3: Identify and present findings .

» How do data compare with data from other organizations? I ir‘“r4|1 ‘

>  What is the trend over time? ] s |

> how are data likely to be interpreted? f" ;DELS ‘: :M.

» Isthere an opportunity for improvement? ﬁiﬁ" : o

>  Who should receive the data? o

»  For what purpose?
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e Step 4: Study and develop recommendations Recommendation
» Perform variation analysis §

» Review additional data ,::_

» Conduct retrospective medical reviews : .

» Perform process analysis

e Step 5: Take action

» Empower teams to make decisions and implement changes based on information discovered
» Educate and train staff

» Report findings

» Make necessary changes in policies and processes

» Implement changes in practice patterns
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Step 6: Monitor performance

iy Bew 2l

Have proposed changes actually been implemented? —

How could compliance with changes be enhanced? e ll,
' _

What effect are changes having on patient outcomes?

Should changes be modified and then tested further, tested longer, or ended?

FRALARY

Barriers to interpretation and utilization of information | oJi W T

Step 7: Communicate results

Human (fear of data, resentment of external data, unrealistic expectations about data such as perfect
data)

Statistical (flawed data, missing data, untimely data, poorly displayed data, difficult to integrate with
other organizational data)

Organizational (data overload, poor data retrieval system, lack of resources such as time people, money)
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30
S~ 2 Ly s
—— e — "\\
%:‘- — ” T 20
15 \. . .
. .+ 10
5 - NE
T T T T T 0 - . .
6 5 4 3 2 1

DYNAMIC VERSUS STATIC DISPLAY OF
DATA

169
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A Bar Graph (also called Bar Chart)

is a graphical display of data using It is best to leave gaps between the
bars of different heights. bars of a Bar Graph, so it doesn't look

like a Histogram.

We can use bar graphs to show the . _
relative sizes of many things, such oy Graph Himugram

as what type of car people have, how bapa I 4‘ No Gaps

many customers a shop has on v %=
different days and so on.

—

L'!l..-\:nﬂh!.‘z!c:mln m;ﬁnzm:saﬂmgja

- Number
-— Categories — - - R.:.n res >

Bar Graphs are good when your data
is in categories.
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display of comparisons

Vertical agis title -
all bar charts need a
title along this axis fo
deacribe what the
information along
this axis relates Lo,

Numbered scale -
the auxis miusd be
nurmbesed with a
senslble scale, the
numbers could go
up n 18, 2, 58, 108

o, depending on
what is appropriabe

for the data,

Title = all bar charts nesd a tithe to
axplain what data is being shown,

Mumbear of students

\

Our favourite sports

.'l Giris ‘;..a-"‘

BBy

Ky - bar charts
wilh mare than ang
bar for each saction
will need & key 5o 1t
i& chear whial each
bar refafs to,

Soccer  Softball  Netball  Other

Bars = whilst this
smiams llkn stating
the abvioes, your
bar chart neads
accirately drawn
bars that are all the
sama width,

" N\

Hortzontal axis tithe = a8 bar
charts nead a titke along thes axes
1y describe what the Information
aong this axis relates o,

clrary laballed.

Bar labals = gach bar must be

eK P I S
Medical,
Infinite Giving
3g9a =5 1l

) £1 el

or a collection of discrete objects.

Rate of Infection (%6)

Surgical Site Infections
Rate by Section
January - June

OClean HEC|-Cont
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Histogram

>

>
>
>

A\

Vv V V VYV VY

A histogram is a bar graph of the frequency of one other variable.

Because frequency is actually a continuous variable, the bars are

connected ,so the bars are no longer discrete.

A histogram (or frequency plot) is a bar chart (usually
displayed with bars touching)

ePresents information about one measured variable in 6 =12
groups that are equal and mutually exclusive (no overlap)

e Always about one particular measure and its

Location

Spread

Shape

Patterns

«risy AN
Medical 29>
Infinite Giving /“’ ‘

2ga = 1l Ilﬁ' e -

Normal
Distribution

"Bell Curve”

Continuous data displayed

I—D 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45
h__
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5. Histogram:

Is a bar graph of the frequency of one continuous variable. Because frequency is actually a
continuous variable, the bars are "blended"” by connecting them at the frequency
midpoints so the bars are no longer discrete.

A0

120 -

Ak

Q
|

508 3 8
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@,

What patterns do
we see in the
data?

A\

Iad

To present
information about
location, shape,
spread, and
patterns of data

What is the data's
shape? Where is
the peak? Is there
more than one
peak?

Histogram Example

Clinic A: Wait After Scheduled Appointment Time

Number of Patients
- - N

Infinite Giving
2ga o 240 | T 2| e -

Q.

Lo

SRS s
Medical £8~¢>

—~
—

=

How is the data eLook at eTo identify
10!
SHstriDHRe of whether data  extreme data
spread? Is it )
clustered around  are symmetric values
the center or or skewed
more spread out?
174
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» Distribution of the data collected

» Spread of the data (close to mean, extending out away from
mean)

» Shape of the data of what it looks like (normal distribution
or bell-shaped curve, two peaks or bimodal, three peaks or
trimodal, etc.)

» Location of the data (on one side or the other, in the middle,
evenly spread out, etc.)

» *Does NOT tell you if the process is stable

Infinite Giving

Medical £8~¢>

29a__ =4l 3 £l

|

Histogram Shapes

Frequency
—— (5]
wewnme

0 2 4 6 8 10 12 14 16 18 20
(a) Uniform (symmetric)

-
40
30
10

0

Frequency

10 20 30 40 50 60 70 80

(¢) Skewed Right

Frequency

Frequency

s S

5 10 15 20 25 30 35 40 45
(b) Bell-shaped (symmetric)

20 40 60 B0 100 120 140 160
(d) Skewed Left
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The Differences

Bar Chart

Property
Bars There are gaps between
the bars.
X-AXxis Words or categories.
(Discrete)
Y-AXis Number of people or
frequency.
T =
]
o
10
=
=
- P
£
o

Foamteoesaions m Pndt P -cli:-
C aswsalty

Histogram
Bars There are no gaps

between the bars and
they are different widths.

X-AXxis Numbers. (Continuous)

Y-AXis Frequency density —
what’'s that?

Vs a 2 s a 10 11 12 13 14 15 13I8 17 18

A Bar Graph or Bar Chart is a display of comparisons
between different groups or a collection of discrete
objects or events that cannot be ordered so it is not
considered a frequency distribution, but looks very
similar to a Histogram

is a bar graph of the frequency of one continuous
variable. Because frequency is actually a
continuous variable, the bars are "blended" by
connecting them at the frequency imidpoints so the
bars are no longer discrete
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Pareto

Pareto chart identifies areas of focus for improvement
Used with attribute data (categorical or count data)

Display of the 80/20 rule (80% of problems due to 20% of causes)

YV V VYV V

Data (problems, defects, adverse drug events, patient complaints) can

be organized into categories or classifications

» When it is important to identify the most frequent factors contributing
to an issue or problem
» When it is important to know where to focus improvement efforts to

make the biggest impact

Medical
Infinite Giving
o 240 | T 2| el

29

¥

P

=\

X

PARETO PRINCIPLE

20%

[CAUSES

80%

EFFECTS

177



vV V VY VY

YV V VYV V

9 =
weuhll pdell diagowll dieeall
_ SaudiPhysical Therapy Association

Pareto

Identify independent categories and way to compare, either
by frequency (count), time, cost, other unit of analysis
2.Rank order data in descending categories in a simple table
3.Calculate percentage of total each category depicts
4.Draw left (vertical) axis with unit of comparison

5.Draw horizontal axis with categories from largest to
smallest

6.Draw a bar for each category

7.Draw right vertical axis from 0 to 100

8.Draw a line graph of cumulative percentage

9.Label axes and diagram

Infinite Giving

=5 1l

29

exr sy BN
Medical £8~¢>

) £1 el

Medical Unit Laboratory Specimens
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Data Table: Types of Errors Discovered During Surgical Set-up

Error Type Frequency Percent Cumulative % Pareto Chart: Types of Errors Discovered During Surgical Set-up
Wrong Supplier 67 465 465 /././_'—’—'-" 100%
Excess Count 24 16.7 63.2 120 - 90%
Too Few Count 17 1.8 75 100 Few / 80%

0, (]
Wrong Size 10 69 819 I / 70% 5
> 80 [ ya 1 60% =
= —
Wrong Sterile Instrument Set 10 6.9 88.8 g | Useful 50% 5
g€ 60 Many s
Missing ltem 8 56 944 = I 40% g
~ B
Damaged item 6 42 986 40 30% &
20%
Other 2 14 100 20
10%
TOTAL 144 100 °

0%

T Y = S SRR D -

gg gt g 23 2Ty 2§ TE =

S & v 3 @“ 3 o (=] 5 = o 2 =

=g 8 g& = £ 5 2= 2% 0o
= =] = = E
v [ -— o
a2 (=

Pareto analysis used to identify the vital view factors that contributed to errors
during surgical setup

The team identified eight types of surgical set up errors and collected data on
the frequency of each type
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6. Pareto:
vertical bar graph with bars in rank order of occurrence from highest to lowest.

The purpose of a Pareto Diagram:
1. Prioritization (determine where to focus improvement efforts, vital few.
Pareto principle( 20% of causes lead to 80% of problems)
2. comparison of causes of problems

FPareto Chart — Ty peaes of NMledicatiomn Erroaors {(m=—«<3 =30 )

writaal Fewwr
,-/"-—”-—___;=_ Cunt i (=S 2o FRonle])

A
T riwia=a ll "y = o R

I - 1

Frequency ¥
)
0

=
o - = 4
= = 5 =2
ﬁ'ﬂ‘:&- - = - < :z‘.ﬂ':“'ﬂ Ea
- I = = =
e e _-_5-5 -
- o

o
o= R )
=G
e L

K

[ = o
=R L
e B o

Cumulativ

= o
G
o R L2
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The team at the hospital wanted to work on
decreasing the number of medication errors.They
gathered data and created the Pareto chart on the
next slide. The best action would be:

A .Focus efforts on Dose Missed only

B.Gather more data on the first two bars
C.Focus efforts on Dose Missed and Wrong time
D.Stratify the data for wrong drug, overdose

oK P | I
Medicail £3¢>

Medication Errors

L I O |
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QUALITY IMPROVEMENT TOOLS

A Pie Graph: is a display of (relative frequency, (percentages) of
the proportional relationships within a dataset when there are only a
few divisions or categories and the total of all categories is 100%
(display parts of the whole in percentage)

Android
Safari Opera 1.926

11.226 5.0%26 Other
3.526

Pie Chart

e A pie chart (or a
circle graph) is a
circular chart divided
into sectors, illustrating

. Browser Usage on Wikimedia
proportion. October 2011
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Scatter diagram

Tool for learning about associations or relationships between two variables
|dentifies cause-and-effect relationships between variables
|dentifies patterns of relationships existing between variables (positive, negative, no

relationship)

Stratification can be used with scatter diagrams EBHTTEH [“FIGHF"“

Depgress of corre|mtiom:

= = " .-;..';..-l:-' .:__:-
Can illustrate the strength of relationships between variables i T -.'.':,-_L =
Independent variable (X): Leader variable Typas of carrstason:
¥ d :211
& = = P
Does this variable affect or influence the dependent variable> . iy a7y
| —=7Ters e =]

Dependent variable (Y): Follower variable

s this variable influenced by the independent variable.
184
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The scatter Diagram:

is one way to display the possible relationship between two sets of data ( looking at how closely
they correlate.

the correlation coefficient (r) expresses the degree to which the dots on the scatter diagram form a
straight line.

A regression equation is the formula for the line that best fits the dots of the scatter diagram.

The regression equation can be used to predict the expected value of one variable based on a particular value
of the other variable.

Multiple Regression Analysis:

is similar to a simple regression analysis except that it includes multiple independent variables that are
predicting (or potentially affecting) the dependent variable.
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Positive correlation

» Data goes from lower left of chart to upper right of chart
» Not an indication of good or bad (what you want or don’t want); just the direction
of the line
Negative correlation
» Data goes from upper left of chart to lower right of chart
» Not an indication of good or bad (what you want or don’t want); just the direction of

the line

No correlation
» Can’tfind a pattern of data

» No relationship between the two variables

x >
4

Positive correlation
r-=-o

X

MNegative correlation
r-<-o

X

No correlation
186
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» The type and degree of relationship between two

variables
The strength of the relationship
g SCATTER DIAGRAM
> Loose Degress of corralntion:
L “mw -
- = .-. ; 3 _.. -- o ‘.:--
» Outliers iy fans] w o 3T ‘,p"'r
¢" = . - - s
The type of the relationship e = e -
» Positive Typan of commelagan:
u -
. = -4 " "'*. =
»> Negative ‘__:E‘ 1"'5? \;—-t i
» No relationship R e —
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Regression Analysis - Scatter Diagrams

» A Correlation Coefficient (r) is the value computed in
regression analysis that expresses the strength of

Correlation Coefficient

the relationship between the two sets of measures. i I E R
The numbers associated with r range between O

| ) 1 | Strong «———— Weak | Weak —— Strong |
and plus or minus 1. , T , T |

5 -1.0 -0.5 0.0 0.5 1.0
> A scatter plot, scatter graph, and correlation chart B . P+ - g
- ero ositive

are other names for a'scatter diagram ,We draw i el it ol

this graph with two variables. The first variable is
independent and the second variable depends on

4 v~ Regression analysis
the first. determine if there a
» Scatter diagrams are useful to determine the relationship or not.

relationship between two variables. ¥ Correlation coefficient
determine the strength
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Regression Analysis - Scatter Diagrams

» Regression Analysis is a statistical technique that allows one to compare the entire
distribution of observations of one measurement (or variable) with the entire distribution of
another measure in order to determine how strongly the two sets of variables are
interrelated (correlated) ( comparing two distributions).

» A Multiple Regression Analysis is similar to a simple regression analysis except that it
includes multiple independent variables thaf are predicting (or potentially affecting) the
dependent variable. An example of a multiple regression would be a determination of how
much a diabetic diet, medication, and activity affect the HbAlc value.

Scatter Diagramrm — FHow do | use it — Correlation

Decgree= of correlaticorms:

- — -
— _—
- —
-—— '
-— -
L =
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Regression Analysis :

determine how strongly the two sets of variables (independent variable or the dependent
variable)are interrelated (correlated).

A Correlation Coefficient (r) :

is the value computed in regression analysis that expresses the strength of the relationship
between the two sets of measures.

The numbers associated with r range between O and plus or minus 1.

0 —» +1.0

-1.0 =—

No Relationship —» Strong Positive
Relationship

(Both sets increase

or decrease)

Strong Negative =
Relationship

(One set increases/

one set decreases)
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Variable 2;
# of confirmed
APOs / Year

10

= o e Oy oo

re 9: Scatter Diagram - No Relationship (r = .00)

%o

0
- 0

N 0

]

0
L 0 00%800
0 0

20 30 40 50 60

T

Variable 1; Age of Physician

b: Scatter Diagram - Moderate Negative Relationship (r = - .45)

Variable 2;
Average #
IMed Errors

{1 r—

B

4

.
0

| | ?
20 30 40 30 60

Variable 1: Average # of Hrs. Work / Week

Variable 2:
Heart Rate by
Nurse

120
100
80

00l

IFigure 7: Scatter Diagram - Strong Positive Relationship (r = +.80)

404——L—J——0 ‘

60 80 100 120

Variable 1: Heart Rate by Monitor
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What is meant by process variation?

*\/ariation is "change or deviation in condition from a former or usual state, or from an

assumed standard."

*Process variation can be best illustrated using line graphs (run and control charts).

LINE GRAPH OR TREND (RUN/CONTROL) CHART

(Track changes over time) , dynamic display

Ad Va nta ges Of dyn a m iC d iS p I ay ;)Egg::s:léta point, plotted horizontally, is a measurement of an output from a

1.Better understanding of the process.
2.How much variation do we have in the process? /\j/‘
3.What kind of variation is it , special or common cause?

4 Was the change really an improvement?

ControlChart  RuncChart

5.Are we holding this improvement?

192
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7. Run Chart (Line Graph):

display of performance changes with systematic increases or decreases in the value of some
variable over time. It can be either a comparison within one group when conditions change
over time or a comparison between two groups in the same study.

Simple Rules:

1.Values that fall on the mean/median itself do not count in terms of the start, break, or
end of a shift, and are not included in the count for a shift.

2. if two or more consecutive data points are the same, one of them is not counted.

)

=t e Bree croesses ameeadloas  aoaeeres S
el TR raErss, Tagers e momrsees
Serranradires T Statistical Talle.

Meastrement s} i)

M EArmme o ST L e e = o e =
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Astronomical Value

SiX or more points .
consecutively appear
above or below the

mean or median.

five or more consecutive
data points going up or
going down.

one value which is
greatly different from
the other data values on
the run chart.

TR
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How to build a Run Chart?

1.Draw a horizontal line(X axis) and label it with the unit of time.
2.Draw a vertical line(Y axis)for the data

3.Plot a minimum of 15 data points on the graph in time order.
4.Connect the points in the graph with a solid line.

5.Determine the median

6.Analyze the run chart.

*The major draw back in using run charts is that they cannot detect all

special causes.

LT
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A N
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RUN CHART

Graphs which display time-series data are helpful tools for being able

to understand and communicate variation in a process.
provides a running record of a process over time and can be used with any kind of data

n:(:i

Rule 1

A Shift:
6 or more

Weasure or Characlorisle

R

onondd

| Heasur or Chanaceri e

Too many or
too few runs

MMedian 11 .3

-
N
W

h

Woasono or Charaetorisf

Weastremontor Characturist

Rule 2
2= A Trend
== ! S or more
-
o
s - MNMoeciiamn 11
g . = e e S o S
2 3 4 S & T 5 " ©» T B 92D ' = = - - - . 20 2% T 2D DA IS
Rule ;‘ a
=8
|
=20 4
- | An astronomicaldata
point
- -
doediamn 4. S |
i Pt 7"}\ _.4-)\,_ -
| i " 7 ) g
ST E. T e = - 2o = ==
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Run chart

Graphical display of data plotted in some type of order,

generally over time
eAlso known as a trend chart or time series chart

eTool for understanding if the change you are making is an

improvement
eEasy to construct

eSimple to interpret and versatile

oK P | I
Medicail £3¢>

Run Chart Example

Acute Care Falls

Humber of Fally

\L//\W/\/\V/\/\/

........................
AAAAAAAAAAAAAAAAAAAAAAAA
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When to use run chart

Use a run chart in improvement efforts

* Display data to make process performance visible

 Determine whether a change resulted in improvement

* Determine whether gains made through improvement effort are being sustained

* Determine how much variation is present

Use a run chart when you want to

e Use few data points Run Charts:

What Good Are They?

* Rapidly detect signals of improvement

e Use simple tool readily accepted
 Make amount of process variation visible
* Detect improvement

* Determine whether improvement has been maintained 108
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* Four rules can be used to identify
nonrandom signals of change

e Rule 1 -Shift
Rule 2 —Trend
Rule 3 —Too many or too few runs

Rule 4 —Astronomical data point

Evidence of nonrandom signal of change in
run chart if one or more rules is seen; can be
evidence of improvement or degradation

* Learn from signal and take appropriate
action

ekK P I S

Medical
Infinite Giving /
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Rule 1-shift
 Six or more consecutive points either all above » Call Abandonment Rate
or all below the center line
* Values falling on the center line are not -
counted axs
e Values falling on the center line do not make a gm
shift : —————a—a— e
e Values falling on the center line do not break a ”
shift 2 /\/\\/

 Skip values falling on the center line 1%

200
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Rule 2-Trend

* Five or more consecutive points all going up

14.99

* Five or more consecutive point all going down

13.99

e |f two or more points are the same, count only

the first point o

11.99

e |gnore points of the same value after counting

the first one
e Like values do not make or break a trend

e Count the first point (trend inclusive rule) 78

e Atrend can cross the center line. What matters 5_99

5.99

is the number of points going up or down

Medical,

Infinite Giving

29

o 240 | T 2| el
Staff Turnover
- == Median
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Rule 3- Number of runs

* Arunis defined as a series of points in a row on one side of
the center line

* Too few or too many runs signals a nonrandom pattern of
change (or crossing of the center line

e Some points fall right on the median making it difficult to
determine which run they are in

* Data must actually cross the center line in order to identify
that a new run has started

e Count the number of data points that do not fall on the
center line

e Count the number of times the line crosses the center line

and add 1. This will always be the number of runs in your chart.

e NOTE: # times line crosses center line +1

Medical,
Infinite Giving
2ga o 240 | T 2| e -

14 data points not on the center line; minimum 4,
maximum 12. In this example 2 crossings +1 =3

Missed Appointments

AL
TN

03
- Jan-16 Feb-16 Mar 16 ABr LEMaY- 165un- 16 S 16

Aup 16 Sep- 16 OCt- 16 Nov- L6Dee 16 fan-17 Feb-17Mar-17 ABr-3 TMay 17 un 37

Total Number of Lower limit for
Data Points number of runs
(not on center line)

10
1"
12
13
14
16 &16
17
18
19
20
21
22823
24 18
25 19

Table adapted from Provost, L. P., & Murray, S. K. (2011). The Health
Care Data Guide. San Francisco: John Wiley & Sons.

.

Upper limit for

number of runs

9
10
1
1
12
13
14
14
15
16
16
17

@I NNl ol |b|b|lw|w]|w
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Rule 4- Astronomical

Astronomical point

Obviously different from other points

Universal agreement that it is unusual

Every data set has a high and a low point;
not all high and low points are astronomical

23.7

Number
=
o0
~d

13.7

8.7

37

Medical,
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Rapid Response Calls

¥

= edian
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The next four slides contain run charts on various

topics.
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As we review each one together, determine what chart
shows no signals of change. For ones that do, what

rules apply? What actions would you take?
- B

Call Abandonment Ra

\

A =
EASVAN '/\M N

Inpatient Falls

Percer

Hand Hygiene Compliance

nnnnnn

o A
Medical 2

X

Infinite Giving
2ga o 240 | T 2| e -

e S

What chart shows no signals of change?
A..Call Abandonment Rate

B.Staff Turnover

C.Inpatient Falls

D.Hand Hygiene Compliance
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The next four slides contain run charts: which one

shows a non-random signal for change?
A.Adverse Drug Event Rate

B.Medication Error Rate

C.Primary Care Abandonment Rate

D.Home Care Falls

If there is a signal of change, which rule was activated
and what actions would you take?

Medication Error Rate

16.87
-
v 187
“’//X‘ /
. \/J W
T N

I

o @
and & o

eeeeeeeeeeeeeeeeee
IR R B N A P P R S

AN

@K P I s “-
Medical 2<%

Infinite Giving
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Home Care Falls

Primary Care Abandonment Rate

N N N N S NP S S
VVVVVVVVVVVV
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Statistical Thinking

Understands and views work as a process and
recognizes that the processes and the measurement
data they produce will exhibit variation

A process is in good statistical control when:

1. stable over time (demonstrated through
measurement data)

2. operated in a stable, consistent manner with
no arbitrary changes (change without base or
justification) in process steps or conditions

3. the "process aim" is set and maintained at the
proper level, based on quality control
specifications or target values

4. the average or normal process variation
(control limits) falls within the specification
limits.

Process Capability Overview

L?wer_ Upper
Sp_ec_lﬁcallon Specification
Limit (LSL) Limit (USL)

Voice of The Customer
(may include some or all of LSL, USL, target, midpoint)

Voice of The Process

The Process creates the actual performance and from here calculate the
Control Limits (LCL, UCL)

Goal is to shift the process to a target (which may not be a midpoint)
and reduce the spread (variation) to meet the customer specifications.
Accuracy + Precision
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CONTROL CHART
Shewhart chart
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8. Control Chart:

line graph/run chart that compares actual performance or change over time to the mean
and includes both upper and lower control limits.

The Control Limits provide the basis for determining the capability of the process (the
degree of control)

It is a display of normal variations and special cause variations over time.

NMatural (coOoOMmMmMmoon cause) variation
- a stable process Iim control
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Observation out of control

A Variation due to
assignable causes

C
@)
=

Variation due
to normal causes

Volume in ounces
@)
—

LCL

Variation due
Sample Number v to assignable causes
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Value outside the

Eight or more points .
consecutively appear
above or below the
mean or median.

Six or more
consecutive data
points going up or
going down.

limits

* One value outside the
upper and lower limits

(RCA)
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Control Chart Example
A5
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* How to build a Control Chart?

* A minimum of 20 data subgroups is
required (bestis20-30).

e Calculate the mean.
e (Calculate the upper and lower control

limits (UCL,LCL) using the following formula:

* UCL(fore chart)=Mean+3SD
e LCL(fore chart)=Mean—3SD

wauhll pdell diageuwll digeall

gaudi Physical Therapy Association

Sample Value
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Upper Cantral Limit

a Average Output

—————————————————————————— Leweer Contral Limit

Time sequence

213
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« Control chart (Shewhart Chart) is a
statistical tool used to distinguish between
variation due to

e Common cause
e Special cause

 Statistical tool to determine if a process is
stable (and predictable)

oK P | /
Medicail £3¢>

Special cause variation

Upper cortrol
limit

Lower control
limit » o

Common cause variation

214
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Common cause variation

This random variation is inherent in the system (process or R
product) over time .
» Affects everyone working in the system — 2 . -
» Affects all outcomes of the system ST ) R

*Process is stable and predictable when only common cause " — o -
variation present e

e Action(s) to be taken must relate to the process not to
individual variation in measurement

The POSA Cycle for Learning and Improvement

What will happen

i el Lry Contizumus >
samething gt

different?

standyd

... |-
4

Standasd

Realize that process is performing as well as possible
e Making it better requires process redesign
e|dentify all aspects of process to change

e Test changes using PDSA cycle

eImplement successful changes using PDSA cycle

Frocess
Qisrity

Study

= Comglete data =
analysis f=

+ Comparne o
pradiclions =
= Sumirearise
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Special cause variation
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Not part of the system (process or product) all the time or does
not affect everyone

> Appears due to specific circumstances “irons ™
» Not random; has specific cause
*Process is not stable or predictable
e|dentify when special cause occurred
eLearn from the special cause

Seven Basic Quality Tools

JualkbpiSore com

. . . . {7 frase asd BVeL Gusgeart] | ik Siveel )
Action should be taken to learn about special causes of variation Fo e - 5
Take action based on the special cause ‘ %E—E? ‘ [-a:'.,_?"rﬂ |
*Can be favorable or unfavorable o AN ~
o|f distribution or pattern of points is not random, process is Py R ,\ =

. |J || L
unstable (special cause) !jr Lm:u y
[T T——— { L Flas Cagim ""
I :l—1_E E;,
-
M AN A
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Random or common cause variation Assignable or special cause variation
Intrinsic -inlier Extrinsic - outlier

Variation from what normally expected, tails of bell shape

Occurring noise in process
curve

: : L Practice pattern assigned to root cause
Situations usually within care systems and process P 8

Sentinel events, one time occurrence, unique out of the

Chronic-persistent :
ordinary

. More easily identified and resolved by QI teams
Normal range of variation in process

Goal: not to eliminate, but to reduce variation in process Goal : Needs case specific focused review & RCA
enough to produce & sustain stability

If negative : Quickly changed or eliminated

FEEIT 50 (058 elzelirelalf® [Pt 6 12 Prosess If positive : Analyzed for possible replication

As special cause variation exist, no accurate predictions about
Resolving more time consuming and difficult process performance or probable outcome
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Process variation

* any change or deviation in form, condition, appearance, extent, etc., from the usual state
or assumed standard either in the whole process or in a step of the process.

Types of Variation

Special (assignable & extrinsic) cause variation Common (random & intrinsic) cause variation

= Extrinsic of the usual process. = Intrinsic to the process itself.
= Related to Identifiable factors can be tracked to root cause. = Related to situations within process, chronic, noise & inliers.
= Refer to sentinel event, unique, one time occurrences, out of =  More time consuming, more difficult.
the ordinary circumstances, outliers & tails. = Response: no focus, monitoring, process redesign &
= More easy to identified & resolved. improvement (aim to reduce variation).

=  may be positive or negative.
= Response: root cause analysis (RCA).

Specific Cause
Wariations

SIPECIALl . CAlLISE “UAaRIA T Icoa
=ig=vy=l

e Ching
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Which of the following charts is used to institute quality
improvement & monitor cost reduction on an ongoing
basis?

a) Pie chart

b) Control chart

c) Parto chart

d) Fishbone diagram

Variance interpretation the most sutable tool
a) Pie chart

b) Control chart

c) run chart

d) Barchart

oK P | /
Medicail £3¢>

Special cause variation is considered :
a) A point over the control limit

b) 3 standard deviation

c) 1 standard deviation

d) Sentinel event

220



What a control chart tells you

Observation out of control

o . . Variation due to
» How much variation exists in a process o T assignable causes
- 8 UCL — — peesessmesssssssssmssse—-
» More sensitive than a run chart 2 ° . \ f
o L _r
.. . Variation due
» Type of variation (common or special € ¢ o normal canses
cause) £ ¢ o L
Siet, —mm e e e

» Which type of improvement strategy is

l Variation due
needed (common or special cause) Sample Number

to assignable causes

» Whether a process is stable and

predictable

A\

If changes vielded improvements

A\

If improvements are being sustained
Average

AT
LFl




How to interpret a control chart

Fule 4. two out of three conseculive points
Aula 1 singke point bayond the cantral limits re=ar & pontral mit (cuter ane - third)

___________________ Lﬁ)
e Five rules can be used to identify special cause
, A M

Rule 1 =Single point outside limits
* Rule 2 =Shift

L R u |e 3 —Tre N d Aule 2 a shift of eight ar more consecutive paints Fula 5 at lsast Aftean consecuive paints Thugging’
aboywe ar bakya e canfraling the canbre line (rrer ang - third)

* Rule4-2of3Pointsinouter1/3 " TooToooooooooomommm

* Rule 5-15 or more points in inner 1/3 — \/\/ f_ -> \ > _H

N Standard control chart
: f rules for detecting

__________________ VA special causes
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(Signs of presence of special cause variation)

> Two points out of 3 consecutive points in Zone A.
> Four points out of consecutive in Zone B.
> 7 or more consecutive points on one side of the average in

Zone C. =
B
— + 3 sigma
Zone A i UCL
— - +2 sigma Zone A - 3 Sigma (+3 SD)
" Zone B
s I X e - Zone B - 2 Sigma (+2 SD)
- sigma
A \_d = Zone L " Zone C - 1 Sigma (+1 SD)
]
- o *“ ZoneC Zone C - 1 Sigma (-1 SD)
. - [ - - 1 sigma :
d l - P - Zone B - 2 Sigma (-2 SD)
- 2 sigma ; ; 390
S LCL Zone A - 3 Sigma (-3 ED
- 3 sigma

223
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Rule 1 = Single point outside the control limits (UCL or LCL)

A point exactly on the limit is not
considered outside the limit

When there is not a lower or upper
limit on one side of the center line,
Rule 1 does not apply Quickly
identifies sudden changes

Percentage

Staff Turnover

32

I CRC ™ R N 8

\35“'\@ \*S’\ \;5’& 0531’\\ 'a\\\ 09"\33 ﬂ;":“@ "5"\@ '90 \"\N @v %\\x && ﬁ'\?’\'\’ ,;,\ '*9\ {5’\\'\ '*?;‘ 4}\ 4}\ ,,9\“’ ﬂ;'“f\f\ @N *5'”\\
K i

Months
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Rule 2 = Shift

* Eight or more consecutive points in a row
above or below the center line

e Known as a shift

* A point exactly on the center line does not
cancel a shift or count toward a shift

Percentage

Medical,
Infinite Giving
2ga o 240 | T 2| e -

Vacancy Rates

16.0

14.0

2.0

Nl “l %l %) %] > B 3 L > B o B
SRR U GO g IR L g
S ORI NS OIS NS NGRS GRS O G GO I GO OO O

Months
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Rule 3 = Trend

* Six or more consecutive points
increasing (going up) or
decreasing (going down)

e Known as a trend

* Ties between two or more
consecutive points do not cancel
a trend or add to a trend

* Does not matter if points cross
the center line or not

 First point is included (trend
inclusive rule)

Infinite Giving
2ga o 240 | T 2| e -

ok » i sy BN
Medical 89>

Mental Health Call Abandonment Rates

Percentage

T T T T T T T T T ]
> ] ] % %] > ] > Ne] ‘] ‘] b b ] > I ] i > > B U > 5
Y Y %
N4 ST LR LR L s ALY LY o0 Y \d > A Y \d Y \\’» \0}'\'

o) y ) s O "y Y Q My 5} " Y ) " ) W 8] Y " ) Sy O
LA N CREPA G P I P ,@\"’ \;»\"’ g,\“’ NP P N G G P U GG \9\“’ \;\,\“’ .;1,\% )

¢
)
‘&\0’

Months
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Rule 4 =2 of 3 Points in outer 1/3
 Two out of three consecutive points in Missed Appointment Rate Surgical Clinic
outer one-third (sigma) of a control limit B0
23.00%
* Points do not have to be in the same  2to0% .
third of an outer limit (one point can be in g .50 - k .:‘\17/3\ " '\./1\ A\__/_/""
outer third near upper control limit and gwex [ — & —— — " N 7/‘_\.:: o
¢ ) . J 13.00% - —J
one point can be in outer third near lower 1oy - e
control limit) ol

% 5 D SRR S K S, S VY S S
A &

* When there is not an upper or lower R R
limit on one side of the center line Rule 4~ ~7 A7 &7 & o o AT o0 o 7 50 g A8 AT A0 00 o0 A0 o 6 7 50
does not apply et
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Rule 5—15 or more points in inner 1/3

Personal Protective Equipment Compliance

* Fifteen consecutive points

1.00

close to the center line (in the 039
. N . 098
inner one third or one sigma) of 097
the chart

g 0.94
a
093
092
091

0.90
O e e B e R e L I e AT L e R
W W W W W W W W W 2w W W W W W N D
NSNS AT T AT QT AT A gAY VY ) NEEFSSERN VA AN
e e R OE DY NG NS S v D ol g o (o GSE O 0%
Months
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Control charet example : Medication errors

Medication Errors

30

Do WM LU NN N N N N N N TN TN TN BN BN TN TN BN TN SN BN BN RN BN TN N I BN N
(\'\, Ny '\- ‘\'\, (\'\' S’» %'\, Q'» 0‘» Ny Q’» v\ N 4‘ (\\’ é'\, @ Q 6 & Y o‘\, \0‘» Ny “\ (\'& \) Q, Q,
P <(e ‘g\ ?9 ':Sb W @2 gt o \;o P @ \x@ ‘& @fb WO Y gt MO T @ é@ ‘,LQ ‘g(b W W2

Months
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A large healthcare facility has a high amount of nurse et Tumover
turnover., Human Resources asked the Quality
Department to work with nursing leaders to identify ;..
actions to decrease turnover among nursing staff. The g

quality department decides to make a control chart of
turnover.

On the previous slide there is a control chart showing turnover. What do you notice?
A.There is no special cause in staff turnover

B.There is a trend (to the good) from 5/31/13 through 9/30/13

C.There is a shift from 5/31/14 through 12/31/14

D.There is a statistically significant percentage (to the bad) for nurse turnover 1/31/14

231
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Brainstorming

1. Definition of the subject

2. establishment of a time limit for the
entire session

3. time for individual thought

4. requesting ideas according to the
predetermined (structure or
unstructured)

5. all ideas are recorded (using a flip chart
or overhead projector so all can see)

6. clarification of all ideas generated to
assure accuracy and understanding

Rules of Brainstorming

é‘_[g Defer Judgment |§| One Conversation at a Time
w Encourage Wild Ideas ‘eﬁ Be Visual
&‘ Build on the Ideas of Others @ Go for Quantity

@ Stay Focused on the Topic

Quality Tools

Medical £

2ga o 240 | T 2| e -

Nominal Group Technique

1. give everyone on the team/group an equal
voice in brainstorming (in silence, written
down, then shared one idea per person at a
time, and recorded on a flip chart)

2. ideas are clarified, but not criticized.

3. Each idea is then rated by each participant
by Voting within the team/group.
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Lotus Diagram:
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Is a tool to expand thinking around a single topic. The expansion may include types,

categories, details, or questions around a theme. It is one simple, but effective way to
organize output from Brainstorming.

Orientation X New
Teams
N
Orientation X e
Teams
W w EDUCATION Y Y
Leadership z Physicians
Leadership Z Physicians

Lotus Diagram

: Which Busineszes Satisfy My Needs and Wants? ,

Lt

bl el =il wards dani o bebig han?

‘Wi o eur parenla’ nesds md waeds

Nk

b fds | ]
:h_L_I_l_I_J_I_

!M it o gourat iich Do ey Greadpeenns Hunda s Watal
Buzinesses that sotisfy my
needs and wants. = =] | | =
e e imn-:-mun.mnmumm;i
Hede e Fun clothing
@ [ - g
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Ideas Prioritization / Consensus

Multi-voting Delphi Technique

e The goalis to end up with the tool used to reach team consensus
"critical few" ideas. concerning a particular goal or task. The

. Each team member is asked for technique can be used whether or not
input to prevent wrongful the team is in session or if members are
tampering with an idea. in different locations.

Multiple ways for voting (fist five,

ranking,....) A process used to arrive at a group opinion or decision by
surveying a panel of experts. Experts respond to several
rounds of questionnaires, and the responses are aggregated
and shared with the group after each round
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Prioritization Matrix:

It promotes decision-making and consensus.

1. the matrix must be prepared with options, or down the left side and criteria and total
score columns across the top of the matrix.

2. List the items that need to be improved or decided upon down the left side of the matrix.
3. determine the criteria to be utilized to
4. Determine the scoring system

prioterization
PROJECT: IMPROVE PATIENT ACCESS TO CLINIC
| Root cause Solution Time |achievable Cost | Value
Clinic Access Quality Impact Criteria Total No clear pathway for such cases Intiate guideline and pathway for this diagnosis 3 5 5 75
Options Safety L, Pt. Satis-faction |  Cost Score The Anesthesia doctor was not have liscence yet OR manager should make sure that all the physician participated in the : : :
Outcome procedure have liscence and privilledge to dothe procedure
Toll-Free # 1 3 5 2 11 Only one consultant has privillege to do this procedure Ifthe consultant not available in the organisation these cases will not be : : i
accepted in the hospital,
Longer Hours ’ : ! ) N physician who did the procedure do not has privillege Allthe visitor doctor must grant privilege from SGH-D as the privilledge s
Physician 5 5 1 2 13 hositaseciic > b
Numbers Patient history not assessed consultant engaged| direct contact with referral hospital for proper history | 5 5 5
Initiate specific departmental orientation for top five procedure and top five ) ‘ : 5
Likert Scale 1 (lowest) 0 5 (highest) medication not holded in the proper time diagnosis
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Cause & Effect

Cause & Effect Diagram (Ishikawa, Fishbone):

Display of the relationship between some "effect” (negative or positive) and all the possible "causes"

impacting it.

| cause & ffect

-: The reason for something happening.
FEffetl = Lat happened.

ICAUSERENREt = cxplains why things happen.

Siomal words that help identify Cause & Effect

The Picture Book Teacher’s Editin 2013

Causes lines labeling:

1. Industry utilizes the 5 M's: Manpower,
Materials, Machines, Methods, and Management.

2. In healthcare, there are the 5 P's: People,
Provisions (supplies), Policies, Procedures, and
Place (environment).

Possible sub-causes of main causes can be
identified by using the "Five-Why"
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Cause & Effect Analysis

_ _ The one who attend for ANS was
"-\ \.\ nat have the Boence yet
'-\ No clear order set The patient was registered under £
-' for staff nurse consultant from other branch | 4
Patient did not operated in ', - ANS was not qualified to
the proper time o ' \‘ _L Some medication did not stopped | \ P 4o ANS aloie
before OR in the proper time = S :
N spesific pathway for / We have only one consultant privilege, _ Staff did not check
this DEagnosis in SGH '-\ to do this procedure in SGH-D 5, e T physician privilege
Visitor doctor did the operation ¥ 3 . Mo continuous education
\._ instead of the MRP of the patient B P P——
N\ \
A 7 A . Pt died in OR
Mot chear who explained the f
_,-" procedune and the risk to the patient
Madication reconciliation not accurate \ / _.'" Paart s for vilor consultant
» : LY _ The MEP not the one who explsined /
Upon sdmission the patient was the procedure to the patient
admitted under anuthn-r speciality
’_ | s
1% X . 3 /' We have only one consultant
r %, Misitor doctor was not in the h —
¥ > pr—p Our consultant was on leave and we do i / / !

Measurement

nat have ather privilege physician ! hospital in the before operation /\
/ /
;
Batbent family history didnot /'

Consent not secured properly / ", Anelective procedure for admitted patient
considered properly 4

III.-" was not in the st and not on regular duty time
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_ _ The aone who attend for AMNS was

\"'-\._ maot have the Bo=noe yet

Mo chear corder set Thee patient waks registered under
IIII For staff nurse oornssiltant from ather Branch .II
Pathent dd not operated in J 1 o AN vl s ot g Sl Sed T
the propes time L Sorme med kation did ot stopped _____-t-'l e Ao AMNS & o
heefoere O im the proper timse = =
Mo specific patbway for We have only one consultant privilege, __ Staffdid not check
this Diagnosis n SGH o do this procedure n S{-H.i-ﬂ b I rm— phigsician privillege
Wi Fbowr dloctor o b the opssrxt on - —i-\,_\‘_\_ Ma continwous education

instesd of the MREP of the patient and supersision

Y
X

— s oall
N-ul' -rj:a!r '|.'I‘|‘H:I guplalr':d :h= f
procedurs and the risk to the patient
Peedication reco mciliation rhn-tal:i:l..-a“: ——— o o
The MRF not the cne wiho expladoed ¢’ = i R =
Upon admmudssion the partient ur-:. = the procedure to the patiens
aetlersitted under another speeciallit e
Wie hawe only one conswltasnt
DOur consultant was on leave and we do 1'\- Wisitor doctor was not in the / S -
nat have other privilege physician hospital in the before operation
Patiernt family histomy d&d ot <

o b ered progper by

Consent not secured properby AN elective procedune for adrmitted portient
was ot in the Bit and ot on regullar duy thime
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Organizing |dea (Affinity diagram)

Organizes a large number of ideas into their natural relationships. It is the organized output from a

brainstorming session. Use it to generate, organize, and consolidate information related to a product, process,
complex issue, or problem.

Procedures

Mo ornentation
for JMOs
regarding INR

Mo medication
reconcilliation

Mo regirme for
post op patients
requinng warfarin

INR machine

Inadeqguate bBroken

handower to
reww warc

All tests ware
ordered at the
end of the
ward rownd

Mo flag
from lab
re: high INR

Mo medication
reconcilliation

Mo written
handower

Mo formal

nandowver but not available

to staft
POCT not used

Mo guideline
on intranet
Mo medication

reconcilliation

documented Mo local

policy

Mo clear
guideline

FProcedure written

Mo routine
collections for
patients on
anticoagulants

Staff felt
POCT not
reliable

POCT not used

IMR not
checked daily
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Process discerption
Value Stream Map:

Flowchart / Process Map: identify the value and non-value

It displays the actual sequence of steps in a process from start to end
steps and their inter-relationships in of the process.

a specific process. contains a SIPOC table, which stands
Used in FMEA, RCA OR in redesign for Supplier, Input, Process, Output,
the process. and Customer

VALUE STREAN MAPPING VSIVI

Process ~ Flowchart
— i — i —

Sample
Terminal Manual Flow Chart
Input —_—
es
Yes Is Bulb burn i Buy a new Bulb
Flowline
No

Value added time =
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A3 Problem solving Approach

tool used to identify problems and propose solutions that are summarized on only one side of a sheet of paper. It
is a dynamic way of thinking that organizes and synthesizes data in a clear and objective manner to achieve the
established goal.

AZ WIETHOD

TITLE: LACK OF SKILLED WORKERS DATE: 20™ November 2016 TEAMNM: B Healy, A Osman, J Orange

BACKGROUMND ACTIOMN PLAMN

Lack of skilled workers currently in the pipeline for future construction works
projects for the business. Demand is growing & the business will not be able to
accept new contracts in the next 12 months.

o 010617 Plarned
o zor13/18 Done
LT AOSOISAT Chechond

CURRENT STATE  SrT e o s o = an 20/01/27 Pranmed
i o D ; ‘ : Ao o1s01/17 At
e rmgard s £ toams (Aol

Seems to be an issue at a national level due to increased uptake of college " e 1s/05/7 P e
anna g of Thecny & imoction snfo.
education by the yvounger generation. al imoplement &
o teol demas curneneiy Setup tool £ works dermo at trade shews & school open / careers davs 20/03/17 P
s pperin ren co
o 5 ey e SR phE date ~ e - = aofozr17
B vouth A e

o Planned
availmbsle

GOAL

Encourage retention & upskilling of current staff. Improwve visibility, profile & IMIPROVEMENT ASSESSIWIEMNT
attractiveness as an employer of choice for vounger generation.

A staff survey was performed prior to communication about this improverment
project. A repeat survey was performed two months after the total business
communication of this project. The trend shows staff are engagement,
satisFaction & retention have improwved significamtly.

FISHBOMNE AMNALYSIS

STAFF SURWVEY
- 16 aneLE

Mo affers n place far
inber s higs or graduate

" T
BroRrams
Online theory learning not
e
~ o
=3 of eouipment at it
Erade shows ar school cpen et o 4
CHEwS NGt dOre Currenthy

Measurements

Copyright Brendan Healy PerfEx Consulting Pty Ltd 2017
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Project statement

At Feb 2022 we found increasing the OR cancelation rate which
has financial effect for organisation also affect on patient

satisfaction.

Definition of dominater: Number of all Patient Booked for OR
S

Decreasing OR cancelation rate in SGH-D (

Prepared / Hares Hassan

Con. METHODOLOGY

Number af all cancelled OR in SGH-D

Definition of numerator:

D Mohiamed Magdy Spomsor TOOL OF DATA COLLECTION:
Dr.Elie Loutfi Leader )
ME. Ramadan Zoher MMember
Ms. Asmaa Almazawdah Member =
Ms. Latifa khalifah Member i
Ms. Eman Al aid Member
Ms. Laila Alsheikh Member —— RN
Ms. Sanaa Jomaa Coordinator
Mr. Hares Hassan Facilitator

OBJECTIVES

To decrease OR cancelation 10.26%rate to 2% in SGH-D with in

6 months

METHODOLOGY

© 0 © © 0

CHEX OF T BESILTS OF T
T

s OF e
RN PROLECT

MO TAREN OF e
RCVEMENT PRGECT

Inclusion criteria

1- All the Cancelled OR for
patient who has booking with
specific appointment

2-All patient booked for OR

L) T ]

B ————————
Con. METHODOLOGY

Con. METHODOLOGY

Sampling Technigue : Total population
Sample Size: 100%

I T S

Target rate: 2%
Baseline Measurements:

wilalll gagoull waiiiusall
Saudi German Hospital

ACTION PLAN

1. Assign OF ccordinator in OPD in morning and evening shift.

2. Standardise the process of OR booking with specific responsibilities for

all the staff included.

Develop check list for follow up the patient need before surgery.

4. Unify the communication way between physician and RCM team to
notify them about the insurance approval by e-mail.

5. Initiate KPI for monitoring the process over the time

OR Cancellation Rate over the time

OR cancelation rate in Feb-22

m Procedure done

m cancelledcase

Exclusion Criteria

1-Any Cancelled OR Cause of
medical issue

viar-22 Apr-2




' ek P I
o il e s Medicdl >
. SaudiPhysical Therapy Association Infinite Giving ‘

2ga o 240 | T 2| e -

Seven tools o f quality

( R 4 B &
Cause & Effect Diagram Flowcharts Checksheets

= HETHH==1 1
f marrame Chagast Canor Cacme st s of Seepe Promee o
e e Category Strokes Freguency
—— 2 -——— > r r 3 2
e . —_— = B pr—
e pocos b, TR s - "‘L - 3 Attribute 2
» o Tasa Crmty & e N
Ay — P e — By, ™ =T -
T ——— r ¢ wrr— & -_s'-_:_—"_ -‘*u,,__: = ————— AStributo ..
——— — "‘-'_—:_ -~ . 2 I =1L Attribute N
= =——l=xl

AN
Vi
AN
Vi

\_

Control Charts 1

L —

N
r Pareto Diagrams
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Cause and effect diagram / Ishikawa / Fish-bone diagram

ISHIKAWA -DIAGRAM J
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Alarm Goes Off
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YES
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NO
Get Up

Brush Testh

: Leave for Work :
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"END
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