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• “In God we trust, all others must use data.” 



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 



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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• Combination of information , experience leads to knowledge which can assist in decision making and 
taking actions.
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• Goal of IM

➢ To support decision making to improve:

➢ Patient outcomes.

➢ Health documentation.

➢ Patient safety.

➢ Performance in patient care , treatment and services.
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Data Information 

❑  is the collection of uninterrupted 
observations or facts  (RAW)

❑ (a set of data points that have been 
collected)

In example: 3 pts fallen with injury last 
month.

❑  is what happens when data are 
aggregated together, analyzed, and 
interpreted into a form useful for 
decision-making 

❑ (determine what needs to be done to 
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.

Data and Information



Define what will be collected & target of data 
collection & target population  

What groups (teams) are responsible for the 
data

Define tool of data collection & time frames 
established for tabulation

Display of raw data, statistical analysis & 
summarizing and trending over time 

Reporting ( how and to who)(Graphical way) 

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

Data Aggregation



Decision making process:

Knowledge

Design❑ Without good data, we rely 
upon our opinion, logic, 
intuition, rationalization we 
had no defined process for 
decision-making.

❑ Quality professionals must 
collaborate with other 
collectors, analyzers, and users 
of data to learn of all 
information resources 
available. 
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Data management process steps:
➢ Identify 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.

➢ Collect more data to monitor decision 
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Data inventory

1 7 / 9 9



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



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 design and implementation 
(clinical or nonclinical individual )·
 .
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Data Rich, Information Poor

➢ w h e n d a t a i s c o l l e c t e d b u t n o t
a n a l y z e d t o  i n f o r m a t i o n

9 9 / 1 9



❑ 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.

Data Rich but Information Poor:



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 assigned the 
task of keeping data updated .

4- The inventory should be updated on an annual basis or when 
major changes are implemented .

How can we avoid DRIP:
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Potential data sources

2 0 / 9 9
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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.
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Internal data resources
● medical record review, mortality reports,

autopsy reports. external data resources

●

●

●

●

●

●

●

●

●

Variance reports: clinical pathway

IC reports. ●

●

●

●

●

●

Accreditation reports.

Occurrence, incident, generic screening reports.

RM reports & claim reports.

UM & case management reports.

PS reports & FMEA.

State inspection - licenses reports.

Third party payer reports.

CDC reports.

updated performance measures.

validated clinical pathways.
PATIENTBILLS.

Case mix reports.

Financial reports.

Clinical research reports.

● Self assessment/pre survey reports.
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Potential Sources of Data
Internal

➢ •In patient records.

➢ •QM summaries.

➢ •Staff/Patient surveys/interviews

➢ •Indexes, register.

➢ •Reports (RM, UM, IC, researches, Financial , Claims).

➢ •Meeting minutes.

External

➢ •Reference databases.

➢ •CDC reports.

➢ •Accreditation/licensure reports.

➢ •Validated clinical pathways.

➢ •Evidence based practice guidelines.
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Source of data:
The potential sources of healthcare data are numerous and vary depending upon the type of facility 

and the type of care given. Data sources can be internal or external to the organization .

INTERNAL EXTERNAL 

Advantages ➢  data is available in timeline ▪ Used as benchmark & verified by other 
organization 

Dis-advantages ➢ Not accurate and not reliable ▪  not available in timeline & different data 
definition and tool 

Examples

1. Patient record
2. Ongoing quality control summaries
3. Staff survey
4. Direct observation
5. Clinical reports (pharmacy/lab/blood 

bank..)
6. Medication records
7. Clinical review:

Blood component use
Medication review
OR
Pharmacy and therapeutic function

Accreditation report
Stat inspection
Third party report
CDC report
Recent and scientific literature
Sentinel Event Alert (?????)
Evidence based practice guideline



Internal External

Strength

1-   data is available for analysis and use as soon 
as it is collected.
 2-   best utilized when there is a desired change 
to a process or an outcome.

1- the data from the organization can be combined 
with the data from other facilities. 
2- gives the facility an opportunity to benchmark with 
other facilities that are similar to the one submitting 
the data.

Weakness

1-frequently is little reliability of the data 
collection method and thus the data may not be 
correct.

1- the data is frequently not available for months 
after it is collected. This makes the data less useful 
when attempting to change processes or outcomes.

2- the different organizations collecting and reporting 
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. 

Advantages and disadvantages for the types of data
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➢ 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

Register
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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
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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.
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Disease index:Physici an index:
contains the principle and
some secondary diagnosis
codes with individual
patient information,
maintained for a minimum
of ten years.

●lists cases attended b y
individual physicians and
are maintained for a
minimum of ten years.

●

Surgery index
Contains the principle and some secondary procedures in a●

manner similar to disease index.
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Registers:
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. patient identification.
2. Medical record number.
3. Diagnosis.
4. Tests performed.
5. Name of physician who saw patient.
6. Discharge site.
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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.
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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.
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Indexes Registers
▪ Pointer, or indicator to locate information on disease, 

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.

▪ The aim of indexes: record maintenance, 

▪ Permanent listings for maintaining certain 
statistics.

▪ Information 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

Differences between risk index and risk register:
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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

Clinical

 Continuity of care

Communication among practitioners

Patient identification

legal protection for the patient, practitioner, and the organization

Non   Clinical

Finance

Peer review

Clinical research

Reimbursement

Accreditation

RM/UM QM



➢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.

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

❑ 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.

  Medical record



➢The purpose of Medical record:

1. continuity of care: communication among practitioners; 

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

3. data/information for quality/performance measurement, assessment, and improvement. 

4. It also confirms the identity of the patient,

5. supports for the diagnosis and justification of need for treatment.

6. 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

• Name, ID, birth date

• medical record number

• a history complaint and physical examination

• Diagnostic orders and reports

• Progress notes Medical Record

• Course of action planned

• Therapeutic orders and results

• Evidence of appropriate informed consent

• Consultation reports

• Final diagnosis and conclusions at discharge

• Discharge instructions to the patient or family

• When performed, results of autopsy

• The type of facility where the patient is
• receiving care determines the exact
• contents in the medical record
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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
 
• Documentation issues

• Time frames Correcting errors Late entries

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

Security 

• Use of abbreviations
• Retention of medical records
• Destruction of medical records
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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.



1. An information 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 goal is to encourage use of integrated electronic information systems.

Information technology & system

1. Information Integrity

2. Information Use.

3. Confidentiality and Protection

4. MR Life Cycle

5. Information Governance (P&P regulate legal, 
ethical, and business practice serving 
stakeholders)

➢ Framework for Enterprise Information Management
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1. obtaining a commitment from senior leadership, 

2. selecting a team

3. identifying system requirements. 

4. evaluating potential vendors

5. evaluating and selecting the software

6. negotiating a contract. 

➢ Selection process is organized in six steps

Relationship between business process and health information



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

1. requires a team (All parties who could be affected by the choice should be represented)

2. The present performance and future computer needs

3. 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.

4.  the cost/benefit and cost/effectiveness analysis.

5. the software company will maintain and provide updates to the software

6. 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. 

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

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

computerization & Software Selection and implementation



1. satisfactory performance with other organizations

2. product history and implementations 

3. product maintenance

4. education and training of users

5. help desk response time

6. upgrade service capabilities

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

Evaluate Potential Vendors



Confidential Information Protected Information
(privileged information)

❑ information that one keeps or entrusts to another with the 
understanding that it will be kept private and not shared 
(secret or private; trusted with secret).

EXAMPLE: Social Security number 
Personal information such as name, birthday, sex, address.
Contact details.
Medical history

❑ information that cannot be obtained by others 
or used in a court of law (cover or shield from 
exposure, injury, damage, or destruction).

❑ Such communication cannot be disclosed 
without the consent of the client

EXAMPLE: Peer review

It is the intent of every healthcare organization to prevent unauthorized access 
to individually-identifiable health information.





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

Informed  consent:



➢ qualification 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 quality and other 
measures to required organizations

Meaningful Use:



Criteria demonstrate Meaningful use:
1. Capturing health information data
2. Clinical decision support
3. Improvements in quality, safety and efficiency

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.

International Classification diagnosis
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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
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• The patient s physical medical record is the property of the organization

• The information included in the medical record is the property of the patient

• Examples of confidential information

• Patient information Medical staff information e.g peer review documents

• QI meeting minutes Confidentiality of patient information

Confidentiality of patient information
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Generally written authorization by patients is
not required for use of the patients' personal
health information by the provider
Organization

A Internal review (use Activities that doesn't
need authorization)

Treatment Payment Healthcare operations
The consent for treatment completed at the time
of registration provides the consent for many
internal activities

Who can access the medical record without patient s 
authorization?

Physicians involved in patient s care

Governing body

CEO

Clinical department directors

Peer review

Health information management/medical record personnel

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

Exceptions

➢ Reporting of communicable diseases, births, deaths.

➢ Regulatory and accrediting bodies

➢ To other providers for treatment

➢ For payment

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

Confidentiality of patient information



➢ 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.

➢ “Minimum necessary“ Rule: access to "protected health 
information" (PHI) is to be limited to those persons or classes of 
persons who have a need to know in order to carry out their roles 
and responsibilities.

➢ 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, 
and unauthorized use.

➢ The patient is considered the "owner" of the information and can 
access and copy that information by signing a release form.

The Health Insurance Portability and Accountability Act of 1996 (HIPAA)
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Data management process steps:
➢ Identify 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.

➢ Collect more data to monitor decision 



❑Organizational leaders identify interdisciplinary quality teams to:

1. oversee the design of data collection methods

2.  maximize the use of data already being collected 

3. minimize duplication of effort 

4. maximize accuracy, maximize the organization's computer capabilities

5. coordinate data collection efforts across departments, services, and QI Team activities. 

❑The group (department, service, committee) or QI Team with the most knowledge of the process being measured will be best able to 
set triggers.

Collection Principles and Concepts

Data 
Collection 
Process

Coordinate Data Collection

Validate Data integrity

Using Excel to Validate Data 
Collected

1. Purpose ,Goal and Objectives
2. Clear definitions
3. Determine Population
4. Determine the sample
5. Determine data collection tools
6. Determine How you will display the 

data
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➢ 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

Define data collection plan
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➢ 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

Constructing data collection plans
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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.

3. Retrospective data collection : 

➢ 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.



General data Collection 
Methodology: 

Prospective Concurrent Retrospective Focused

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.

data collection occurs
while care is being
rendered

Medical record review is
best conducted while the
patient is still receiving
care  .fIgnihtonsahneeb

enod ,tinacebdetcerroc
elihwehttnetiapsilltis

gniebdetaert .
(Open Medical record 
review)

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.

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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  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 Computerizing



Data Sheets/Work Sheets

• need to pilot it before it is used for data collection 

• risk of data entry errors

Check Sheets/Tally Sheet

• facilitate interpretation directly from the form 

• useful when you are counting something

• limits the details collected so limits the amount of analysis

Surveys/Questionnaires

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

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

• open ended questions, yes or no responses or use of a Likert scale.

• (-ve) low level of response typically received & time frame.

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

Focus Group

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

• 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)

• A focus group is typically audio or visually recorded

• 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
•It is a sheet of paper on which work schedules , working time , special 
instructions , etc. are recorded.
•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 
occurs.



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

Medical records

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

Summary reports

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

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.

Monthly data logs, check lists

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

Data collection Methods

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

Direct observation and referral

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

Surveys or interviews

Retrospective data, which are usually received months after the data, has been collected 
Reports from external agencies 
or reference



Characteristics of Data Collection Tools

Valid

• 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)

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



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 .

The ability of a measure, test, or tool 
(study design, screening tool, or lab test) 
to identify and select all positive cases or 
specified variations or deviations (all 
cases in the category), with few "false 
negatives". 

ability of a measure, test, or tool to 
differentiate between the cases 
wanted and those similar, but not in 
the desired category, and to exclude 
those negative cases - fewer "false 
positives". 

Sensitivity

Specificity

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



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

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.)Usability

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



Reliability

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 
and consistent results.)) consistency of a measure

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



Goal

Trigger 

A numerical point at which there should be some action taken 

Threshold 

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

Benchmark 

A standard or point of reference against which data may be compared or 
assessed. (((( the best ))))

A numerical value that defines the significance level of the data that is desired for 
decision-making

A numerical point at which there should be some action taken 

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

A standard or point of reference against which data may be compared or 
assessed. (((( the best ))))



80



benchmarking
❑ In brief it’s the best practice
❑ 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%.

How can select benchmark:

➢ 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 



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 



• 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:

• epidemic disease.

• disease in general.

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

DEFINITIONS OF EPIDEMIOLOGY



Incidence

•Incidence measures the rate of occurrence of 
new cases of a disease or condition during a 
specified time period.

Incidence proportion(IP):
• it is 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.



Prevalence
• 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.

• Incidence conveys information about the risk of contracting 
the disease

• Prevalence indicates how widespread the disease is.

• 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]?“





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).

• -expressed as:

• 1-Decimal.

• 2-Percentage.
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Rate
• It is 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.SSI rate is 10% in 2018.

• 2.Decimal:e.g.SSI rate is 0.1 in 2018.

• 3.Wholenumber:e.g.heart rate is 80 per minute.
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Population & Sampling
-The population is defined as100% of the possible  group 

to be studied , whether they are individuals, objects, 
events and soon.

Population & Sampling
A sample is a subset of a population:

•representative of the characteristics of this specific population.
•consider the location and time period from which the sample 
must be drawn.



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 .

Population

sample
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Population & Sampling
Total Population Sampling 

❑   100% of the possible group to be studied, 1st step in data 
collection is to determine the population: 

• All cases encountered/admitted for a particular diagnosis
• All cases with a particular treatment or procedure 

performed
• All cases with a particular complication identified
• All physicians/licensed independent practitioners, or from a 

certain department or discipline
• All the patients who received care in a clinic during the 

month
• All cases with a particular medical device ordered.
➢ Small >>>>>>>>> total population.
➢ Large >>>>>>>>> Sample.

❑  a subset of a population or a group drawn from a larger 
population.

❑  The purpose:
1. To measure only a portion of population. 
2. To achieve an accurate representation of the entire target 

population.
3. To generalize the results to larger population based on sample 

result.
❑  factors should be in our consideration:
1. the characteristics of the population that the sample must 

represent.
2.  the location and time period from which the sample must be 

drawn. 
(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.)



Probability sample Non-Probability sample

1. The selection of a sample from a population, when 
this selection is based on the principle of 
randomization, that is, random selection or chance.

2. Probability sampling gives you the best chance to 
create a sample that is truly representative of the 
population.

• Simple random
• Systematic random (Fixed interval)
• Stratified random(Homogenous categories)

1. Sampling technique in which the researcher selects
Samples based on the subjective judgment of the 
researcher rather than random selection. 
1. Biased sample
2. This sampling method depends heavily on the 

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.

• Convenience (Available sample at this time)
• Quota 
• Purposive ( Conscious selection on desired 

characteristic)

Type of sample
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  Type of probability sample:
Simple random Stratifies random Systematic random Cluster random

sampling that uses a Table of 
Random Digits ni elbaliava(

 ot )erawftos lactistiats lla
 morf sesac/snosrep eht tceles
a list of every case in the 
defined population, with 
each case having an equal 
chancedetceles gnieb fo

sampling utilizes two or more 
homogeneous categories or 
dimensions of a population 
and samples an appropriate 
number of persons/cases 
that are representative of the 
category

Sampling utilizes a system to 
select the sample eht fo llA .

 neht dna detsil si notialupop
the first case is randomly 
selected gnticeles neht dna ;

 yreventh esac, based on 

fixed intervals.

researchers divide a 
population into smaller 
groups known as 
clusters. They then randomly 
select among these clusters 
to form a sample.
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Probability sampling Nonprobability 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 
selected 

No equal chance 

The final sample  is "representative“ of the entire population
 

Nonrepresentative. 

It increases the probability that the finding scan begin realized 
to other populations 

Lessens the  probability that the finding scan be generalized to 
others 

In healthcare, we typically use a combination of probability and nonprobability sampling.
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Probability sampling 



103

Two or more homogeneous categories or 
dimensions of a population and samples an 
appropriate number of persons/cases.
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All of the population is listed and then 
the first case is randomly selected and 
then select every (nth) case.
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  Type of Non-probability sample:
Convenience Quota Purposive

sampling utilizes data that is most 
readily available.

All patients seen in the Emergency 
Department (ED) in a given week. If 
convenience sampling is utilized, 
the findings could not be 
generalized easily to patients that 
come to the ED at any other time .

Sampling utilizes portions or 
percentages of persons/cases in a 
stratified population (subset)

10 % of male patients with both 
diabetes and heart disease. A quota 
sample limits the ability to draw 
conclusions outside of those studied 
because there may be differences 
between those who were chosen and 
not chosen

Sampling selects 
persons/cases/issues because they 
demonstrate a desired 
characteristic that can be measured 
against specific,predetermined 
criteria.

all patients over age 60 with total 
hip replacements
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Non-Probability sampling 
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The subjects are selected because of their convenient 
accessibility and proximity. Example: all patients seen in the 
Emergency Department(ED) in a given week. The findings could 
not be generalized easily to patients that come to the ED at any 
other time.

• Used where subjects are hard to locate.
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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



  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.

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

128>= 640

20% of total population320-639

4664-319

100% population<64



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



DATA

Numerical
data are numbers, not words 

or descriptions.

Categorical
Categorical data can be stored and 

identified by names or labels.

Nominal
No ranking,Sex,Race

Ordinal
Good,better,satisfa

ction survey

Continuous
Weight and height

Not measured. It is 
based on counts, The 

data can then be 
expressed in %

Measured on a continuous 
scale, expressed in specific 

measurement units

Discret
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Categorical Nominal -Also known as 
count, discrete, qualitative; considered 
attributes data with no quantitative value

Nominal Values  Categories 

   

Surgical patients Preoperative or postoperative

Gender  

Female or male

 

Patient education

Attended or did not attend class

 

Categorical Ordinal –Nominal 
data put into categories and rank-
ordered

Ordinal Values 

  
Categories 

   

Nursing staff rank  Nurse level I, II, III,IV, V 

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

Interval Data 

Equal distance between each point (e.g., values 

on a thermometer); no true zero

Continues Ratio –Measured on scales that 
theoretically have no gaps; considered variables 
data; has a 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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A critical issue is whether right data are 
measured or counted
•Most quality improvement data 
(continuous/count) readily available are 
analyzed because they are easy to retrieve 
but are not always the best data to use
 
 

Categorical Data 
 

  

Continuous Data 

 

   

Least statistical power
Example: hypertensive versus non-
hypertensive 

Most power and need fewerdata 
points
Example: systolic and diastolic BP 
values 
 

Statistical power
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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
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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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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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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?

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.
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Types of data variables
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Data variable
• A data variable is "something that varies" or differs from person

to person or group to group.
• Data variables are the items that we collect data about. Examples

for data variables are sex, age, weight, marital status,
satisfaction rate, etc.

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

• 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.

• Analyzing data: choosing the suitable statistical tests also
depends on the type of data variables.
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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.g. : 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 0 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:
BMI status: (underweight, normal, overweight, obese, extremely obese)
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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)

▪ indicating 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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DEF. a set of measures that indicate what is the 'middle' value 
or the typical value of data. 

1. Mean (average) =
add all the numbers
 the set of numbers

Example: 123456 =
1+2+3+4+5+6

 𝟔
 =3.5 

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.

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

Descriptive statistical data 



2. Median: is the 'middle number' with an equal 
number of values above and below the median.

To calculate the median: 
1. Arranging your numbers from lowest to highest. 
2. In odd numbers: 1 2 3 4 5 6 7   the median is 4.
3. In even numbers: 1 2 3 4 5 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 the most frequently appearing number. The data 
may have one or more modes.

With the numbers 3, 3, 4, 5, 5, 5, 6, and 8, the value 5 occurs 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.



In a 'normal' unimodal symmetrical 
distribution, the values of the mean, 
median and the mode are the same.

 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 median lies 
between the mean and the mode  
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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

Central tendency
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Mean = average

• 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
• Used with interval and ratio data
• These types of data are
• A. Categorical or count data
• B. Continuous or measurement data

Example 1  Example 2 Example 3

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 



Some numbers are carry more 
weight, than others carry.

When calculating the weighted 
mean, there are two numbers per set 
of data. 

The first number is the value of what 
was measured, and the second is the 
weight assigned to the measure as a 
portion of the whole.

4. Weighted Mean
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Median = middle

• 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 
falls
• Arrange values in rank order
• If number of values is:
• Odd, count from ends to middle value
• Even, compute mean of two middle values

Example 1  Example 2 Example 3

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 
by 2 = 4.5 

Quantitative values of individual #s not 
taken into account 

Median = 5 Median = 4.5 Median= 4.5 

Mean = 5  Mean = 4.7 Mean = 12.2 
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Mode = most 
frequently occurring

• Score or value that occurs most frequently and is easiest to 
determine

• Can be calculated quickly and easily

• Can vary widely from sample to sample (unstable)

Examples 

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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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 = 



152

A.2,4, 6, 8, 10 Mean =6 Median = 6

B.2, 4, 6, 8, 100 Mean =24 Median = 6

C.0, 2, 4, 6, 7, 8, 10 Mean =5.28 Median = 6

D.2, 4, 6, 6, 8, 10
  

Mode = 6

E.2, 4, 4, 6, 6, 8, 10 Mode = 4-6

F.2, 4, 4, 6, 6, 6, 8, 8, 10 Mode = 6

G.2, 4, 6, 8, 10 Range = 8

H.102, 104, 106, 108, 110 Range = 8



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)

2. Frequency Distributions: are a logical and systematic arrangement 
("rank-ordering") of numerical data from the highest to the lowest, 
or lowest to highest, values. 

Frequency distributions are commonly seen in three 
formats: 

I. Simple
II. Grouped (used with interval, each containing an equal 

number)
III. Cumulative frequency distributions (sum of the frequency of 

that value + f of all smaller value)

Dispersion of Data 
(Range, Frequency, Standard Deviation)



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. 

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



3. Relative Frequency/Percentage: calculation of proportion, or 
a part-to-whole relationship

4. Ratio: is a fixed relation in number or degree between two 
similar things.

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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Measures of variability 
or dispersion

• How measures spread out

• Degree to which values differ
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Rang

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

• Best reported as the values themselves and not as the 
distance between the values

• Provides quick estimate of variability

• Varies easily and affected by extreme values

Example 

Test scores: lowest score = 60, highest score = 
98
Thereforetherange is 60 to 98 
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• Measure of variability –Average of deviations from the mean

• 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

• σ is symbol for standard deviation called ‘Sigma’

• 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)

• All scores are taken into consideration

Standard deviation
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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). 



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

➢ 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

➢ Common cause, Special cause

Analyzing data
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• Step 1: Plan and organize

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

➢ Develop data dictionary

• Step 2: Verify and correct

➢ Begin limited data collection as a pilot test 

➢ Identify data limitations and errors

➢ 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?

➢ What is the trend over time?

➢ how are data likely to be interpreted?

➢ Is there an opportunity for improvement?

➢ Who should receive the data?

➢ For what purpose?

Interpreting data using information
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• Step 4: Study and develop recommendations

➢ Perform variation analysis

➢ Review additional data

➢ Conduct retrospective medical reviews

➢ Perform process analysis

• 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

➢ Have proposed changes actually been implemented? 

➢ How could compliance with changes be enhanced?

➢ What effect are changes having on patient outcomes? 

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

• Step 7: Communicate results

➢ Barriers to interpretation and utilization of information

➢ 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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4. Bar Chart: 
display of comparisons between different groups or a collection of discrete objects.
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Histogram
➢  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)

➢ •Presents information about one measured variable in 6 –12 

groups that are equal and mutually exclusive (no overlap)

➢ •Always about one particular measure and its

➢ Location

➢ Spread

➢ Shape

➢ Patterns 



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.
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To present 
information about 

location, shape, 
spread, and 

patterns of data

What patterns do 
we see in the 

data?

What is the data's 
shape? Where is 

the peak? Is there 
more than one 

peak?

How is the data 
distributed or 
spread? Is it 

clustered around 
the center or 

more spread out?

•Look at 
whether data 
are symmetric 

or skewed

•To identify 
extreme data 

values
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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
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➢ 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)

➢ 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

Pareto
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➢ 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

Pareto
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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



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
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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



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) 

Pie Chart
• A pie chart (or a 
circle graph) is a 
circular chart divided 
into sectors, illustrating 
proportion.
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➢ Tool for learning about associations or relationships between two variables

➢ Identifies cause-and-effect relationships between variables

➢ Identifies patterns of relationships existing between variables (positive, negative, no 

relationship)

➢ Stratification can be used with scatter diagrams

➢ Can illustrate the strength of relationships between variables

➢ Independent variable (X):  Leader variable

➢ Does this variable affect or influence the dependent variable>

➢ Dependent variable (Y):  Follower variable

➢ Is this variable influenced by the independent variable.

Scatter diagram



The scatter Diagram:  

is one way to display the possible relationship between two sets of data (variables), 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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➢ 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

➢ 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

➢ Can’t find a pattern of data

➢ No relationship between the two variables

Positive correlation

Negative correlation

No correlation
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➢ The type and degree of relationship between two 

variables

The strength of the relationship

➢ Tight

➢ Loose

➢ Outliers

The type of the relationship

➢ Positive

➢ Negative

➢ No relationship
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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 0 and plus or minus 1.
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What is meant by process variation?
•Variation 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).

Advantages of dynamic display
1.Better understanding of the process.

2.How much variation do we have in the process?

3.What kind of variation is it , special or common cause?

4.Was the change really an improvement?

5.Are we holding this improvement?



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.
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Shift Trend 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.
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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.
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Graphical display of data plotted in some type of order, 

generally over time

•Also known as a trend chart or time series chart

•Tool for understanding if the change you are making is an 

improvement

•Easy to construct 

•Simple to interpret and versatile

Run chart
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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

When to use run chart

Use a run chart when you want to

• Use few data points

• Rapidly detect signals of improvement

• Use simple tool readily accepted

• Make amount of process variation visible

• Detect improvement

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

• 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
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Rule 1-shift
• Six or more consecutive points either all above 

or all below the center line

• Values falling on the center line are not 

counted

• Values falling on the center line do not make a 

shift

• Values falling on the center line do not break a 

shift

• Skip values falling on the center line
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Rule 2-Trend

• Five or more consecutive points all going up

• Five or more consecutive point all going down

• If two or more points are the same, count only 

the first point

• Ignore points of the same value after counting 

the first one

• Like values do not make or break a trend

• Count the first point (trend inclusive rule)

• A trend can cross the center line. What matters 

is the number of points going up or down
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• A run is 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

• 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

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

• 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.

• NOTE: # times line crosses center line +1

Rule 3- Number of runs
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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
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The next four slides contain run charts on various 

topics.

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?

What chart shows no signals of change?

A.Call Abandonment Rate

B.Staff Turnover

C.Inpatient Falls

D.Hand Hygiene Compliance

A

C

B

D
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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?

A
C

B

D



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. 

Statistical Thinking
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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.





Shift Trend Value outside the 
limits

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

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

• One value outside the 
upper and lower limits 
(RCA)
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• How to build a Control Chart?

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

• Calculate the mean.

• Calculate the upper and lower control 
limits (UCL,LCL) using the following formula:

• UCL(fore chart)=Mean+3SD

• LCL(fore chart)=Mean–3SD
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• Control chart (Shewhart Chart) is a 
statistical tool used to distinguish between 
variation due to

• Common cause

• Special cause

• Statistical tool to determine if a process is 
stable (and predictable)
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This random variation is inherent in the system (process or 
product) over time
➢ Affects everyone working in the system
➢ Affects all outcomes of the system
•Process is stable and predictable when only common cause 
variation present
•Action(s) to be taken must relate to the process not to 
individual variation in measurement

Realize that process is performing as well as possible
•Making it better requires process redesign
•Identify all aspects of process to change
•Test changes using PDSA cycle
•Implement successful changes using PDSA cycle

Common 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
➢ Not random; has specific cause
•Process is not stable or predictable
•Identify when special cause occurred
•Learn from the special cause

Action should be taken to learn about special causes of variation
Take action based on the special cause
•Can be favorable or unfavorable
•If distribution or pattern of points is not random, process is 
unstable (special cause)

Special cause variation
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Random or common cause variation Assignable or special cause variation

Intrinsic -inlier Extrinsic - outlier

Occurring noise in process
Variation from what normally expected, tails of bell shape 
curve

Situations usually within care systems and process
Practice pattern assigned to root cause

Chronic-persistent
Sentinel events, one time occurrence, unique out of the 
ordinary

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

Goal: not to eliminate, but to reduce variation in process 
enough to produce & sustain stability

Goal : Needs case specific focused review & RCA

Refer to less desirable part of the process
If negative : Quickly changed or eliminated
If positive : Analyzed for possible replication

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



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.
▪ Related to Identifiable factors can be tracked to root cause.
▪ Refer to sentinel event, unique, one time occurrences, out of 

the ordinary circumstances, outliers & tails.
▪ More easy to identified & resolved.
▪  may be positive or negative.
▪ Response: root cause analysis (RCA).

▪ Intrinsic to the process itself.
▪ Related to situations within process, chronic, noise & inliers.
▪ More time consuming, more difficult.
▪ Response: no focus, monitoring, process redesign & 

improvement (aim to reduce variation).
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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) Bar chart

Special cause variation is considered :
a) A point over the control limit
b) 3 standard deviation
c) 1 standard deviation
d) Sentinel event
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What a control chart tells you

➢ How much variation exists in a process

➢ More sensitive than a run chart 

➢ Type of variation (common or special 
cause)

➢ Which type of improvement strategy is 
needed (common or special cause)

➢ Whether a process is stable and 
predictable

➢ If changes yielded improvements

➢ If improvements are being sustained
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How to interpret a control chart

• Five rules can be used to identify special cause

• Rule 1 –Single point outside limits

• Rule 2 –Shift

• Rule 3 –Trend

• Rule 4 –2 of 3 Points in outer 1/3

• Rule 5 –15 or more points in inner 1/3
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• 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

Rule 1 = Single point outside the control limits (UCL or LCL)
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• Eight or more consecutive points in a row 
above or below the center line

• Known as a shift

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

Rule 2 = Shift 
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Rule 3 = Trend 

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

• 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)
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Rule 4 –2 of 3 Points in outer 1/3

• Two out of three consecutive points in 
outer one-third (sigma) of a control limit

• Points do not have to be in the same 
third of an outer limit (one point can be in 
outer third near upper control limit and 
one point can be in outer third near lower 
control limit)

• When there is not an upper or lower 
limit on one side of the center line Rule 4 
does not apply



228

• Fifteen consecutive points 
close to the center line (in the 
inner one third or one sigma) of 
the chart

Rule 5 –15 or more points in inner 1/3
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Control charet example : Medication errors
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A large healthcare facility has a high amount of nurse 

turnover. Human Resources asked the Quality 

Department to work with nursing leaders to identify 

actions to decrease turnover among nursing staff. The 

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



Quality Tools 
Creating Ideas 

Brainstorming Nominal Group Technique 

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

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.



Lotus Diagram:

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.



Ideas Prioritization / Consensus 

Multi-voting Delphi Technique

• The goal is to end up with the 
"critical few" ideas.

• Each team member is asked for 
input to prevent wrongful 
tampering with an idea.

• Multiple ways for voting (fist five, 
ranking,….) 

tool used to reach team consensus 
concerning a particular goal or task. The 
technique can be used whether or not 
the team is in session or if members are 
in different locations.

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



Prioritization Matrix:
It promotes decision-making and consensus.

1. the matrix must be prepared with options, problems or solutions 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 help make the decision

4. Determine the scoring system



Cause & Effect 
Cause & Effect Diagram (Ishikawa, Fishbone):

Display of the relationship between some "effect“ (negative or positive) and all the possible "causes" 
impacting it.

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" 







Organizing Idea (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.



Process discerption

Flowchart / Process Map: 

It displays the actual sequence of 
steps and their inter-relationships in 
a specific process.

Used in FMEA, RCA OR in redesign 
the process.

identify the value and non-value 
steps in a process from start to end 
of the process. 

contains a SIPOC table, which stands 
for Supplier, Input, Process, Output, 
and Customer

Value Stream Map:



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.

A3 Problem solving Approach
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