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The course, Health Data Management, is a core course for students studying towards
acquiring the Bachelor of Science in Data Management. In this course we will study
about Health Data Management as an important aspect of Data Management. Various
aspects of Health Data Management are discussed in this course.

The overall aim of this course is to equip you with the techniques of Health Data
Management in this era of advanced ICT.

In structuring this course, we commence with a general overview of Health Data
Management and move to Health Data Management Life Cycle, Components of Health
Data Management Systems, and finally Types of Health Data Management Systems.

There are four modules in this course, module 1 consists of five units of topics; module
2 consists of five units of topics; module 3 consists of three units; and module 4, four
units. You are expected to complete each unit of topic in 3 hours. The four modules and
their units are listed below.

What You Will Learn in this Course

The overall aims and objectives of this course provide guidance on what you should be
achieving in the course of your studies. Each unit also has its own unit objectives which
state specifically what you should be achieving in the corresponding unit. To evaluate
your progress continuously, you are expected to refer to the overall course aims and
objectives as well as the corresponding unit objectives upon the completion of each.

Course Aims

The overall aims and objectives of this course will help you to:

1. Develop your knowledge and understanding of the health care systems
2. Build up your capacity on health data representation and coding

3. Develop your competence in health data management and systems

Course Objectives

Upon completion of the course, you should be able to:

1. Describe the basic concepts of health data

2. Explain the various aspects of health data representation

3. Organize, store and retrieve health data and information

4. Describe the process of health data management, its components and systems

Working through this Course

We designed this course in a systematic way, so you need to work through it from
Module one, Unit 1 through to Module four, Unit 4. This will enable you appreciate the
course better.

Course Materials
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Basically, we made use of textbooks and online materials. You are expected to search
for more literature and web references for further understanding. Each unit has
references and web references that were used to develop them.

Online Materials
Feel free to refer to the web sites provided for all the online reference materials required
in this course.

The website is designed to integrate with the print-based course materials. The
structure follows the structure of the units and all the reading and activity numbers are
the same in both media.

Study Units

Module 1 Overview of Health Data Mnaagement
Unit 1 What is Health Data?

Unit 2 The Health Care Setting

Unit 3 Health Care Delivery System

Unit 4 Health Data Structure

Unit 5 Health Data Representations and Coding

Module 2 Health Data Management Life Cycle

Unit 1 Overview of Health Data Management Life Cycle
Unit 2 Health Data Acquisition and Collection

Unit 3 Health Data Processing

Unit 4 Health Data Storage

Unit 5 Health Data Retrieval

Module 3 Components of Health Data Management Systems
Unit 1 Input to the Health Care Systems

Unit 2 Processes of the Health Care Systems

Unit 3 Outputs from the Health Care Systems

Module 4 Types of Health Data Management Systems
Unit 1 Subject-based Health Care Systems

Unit 2 Task-based Health Care Systems

Unit 3 Administrative Health Care Systems

Unit 4 User Profiles

2
From the preceding, the content of the course can be divided into four major blocks:
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Module one gives an overview of Health Data Management

Module two explains Health Data Management Life Cycle

Module three discusses the components of Health Data Management Systems
Module four describes the types of Health Data Management Systems

Equipment

In order to get the most from this course, it is essential that you have in hand a
computer system, which has internet access, with various computer storage devices
and accessories. In addition to this you are expected to have access to a University
library and /or a virtual library.

Recommended System Specifications:

Processor

2.0 GHZ Intel compatible processor

1GB RAM

80 GB hard drive with 5 GB free disk
CD-RW drive.

3.5" Floppy Disk Drive or USB Flash Drive
TCP/IP (installed)

Operating System

Windows XP Professional (Service Pack
Microsoft office 2007

Norton Antivirus

Monitor*

19-inch

1024 X 768 resolution

16-bit high color

*Non Standard resolutions (for example, some laptops) are not
supported.

Hardware

Open Serial Port (for scanner)
120W Speakers

Mouse + pad

Windows keyboard

Laser printer
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Hardware is constantly changing and improving, causing older technology to become
obsolete. An investment in newer, more efficient technology will more than pay for itself
in improved performance results.

If your system does not meet the recommended specifications, you may experience
considerably slower processing when working in the application.

Systems that exceed the recommended specifications will provide better handling of
database files and faster processing time, thereby significantly increasing your
productivity.

Assessment

The course, Health Data Management entails attending a three-hour final examination
which contributes 70% to your final grading. The final examination covers materials from
all parts of the course with a style similar to the Tutor-Marked Assignments (TMA).

The examination aims at testing your ability to apply the knowledge you have learned
throughout the course, rather than your ability to memorize the materials. In preparing
for the examination, it is essential that you receive the activities and Tutor-Marked
Assignments you have completed in each unit. The other 30% will account for all the
TMA's at the end of each unit.

Tutor-Marked Assignment

About 20 hours of tutorials will be provided in support of this course. You will be notified
of the dates, time and location for these tutorials, together with the name and phone
number of your tutor as soon as you are allotted a tutorial group.

Your tutor will mark and comment on your assignments, keep a close watch on your
progress and on any difficulties you might encounter and provide assistance to you
during the course. You must mail your TMASs to your tutor well before the due date (at
least two working days are required). They will be marked by your tutor and returned to
you as soon as possible.

Do not hesitate to contact your tutor by phone, e-mail if you need help. The following
might be circumstances in which you would find help necessary. You can also contact
your tutor if:

* you do not understand any part of the study units or the assigned readings

* you have difficulty with the TMAS

* you have a question or problem with your tutor's comments on an assignment or with
the grading of an assignment
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You should try your best to attend tutorials, since it is the only opportunity to have an
interaction with your tutor and to ask questions which are answered instantly. You can
raise any problem encountered in the course of your study. To gain maximum benefit
from the course tutorials, you are advised to prepare a list of questions before attending
the tutorial. You will learn a lot from participating in discussions actively.

Course Overview

This section proposes the number of weeks that you are expected to spend on the four
modules comprising of 17 units and the assignments that follow each of the unit. We
recommend that each unit with its associated TMA is completed in one week, bringing
your study period to a maximum of 16 weeks.

How to Get the Most from this Course

In order for you to learn various concepts in this course, it is essential to practice.
Independent activities and case activities which are based on a particular scenario are
presented in the units. The activities include open questions to promote discussion on
the relevant topics, questions with standard answers and program demonstrations on
the concepts.

You may try to delve into each unit adopting the following steps:
. read the study unit

. read the textbook, printed or online references

. perform the activities

. participate in group discussions

. complete the tutor-marked assignments

. participate in online discussions

OO WNBE

This course makes intensive use of materials on the world-wide web. Specific web
address will be given for your reference. There are also optional readings in the units.
You may wish to read these to extend your knowledge beyond the required materials.
They will not be assessed.

Summary

The course, Health Data Management is intended to develop your understanding of the
concepts of health data management, thus enabling you acquire skills in the data
management in the health sector. This course also provides you with practical
knowledge and hands-on experience in managing health data.

We hope that you will find the course enlightening and that you will find it both
interesting and useful. In the longer term, we hope you will get acquainted with the
National Open University of Nigeria and we wish you every success in your future.
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Module 1 Overview of Health Data M anagement
Unit 1 What is Health Data?

Unit 2 The Health Care Setting

Unit 3 Health Care Delivery System

Unit 4 Health Data Structure

Unit 5 Health Data Representations and Coding

UNIT 1 WHAT ISHEALTH DATA?
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content

3.1 Data and Information?

3.2 Health Data

3.3 Health Information

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment
7.0 References/Further Readings

1.0 INTRODUCTION
In this unit you will consider what health dataYsau will also learn about data and information,
as well as health data and health information.

2.00BJECTIVES

After going through this unit, you should be alde t
» explain what health data is
* describe the similarities between data and infeiona
» distinguish between health data and health infaonat

3.0WHAT ISHEALTH DATA?

Data can be defined as a formal representatioaat$ f concepts or instructions in a formalized
manner, suitable for communication, interpretaboprocessing by manual or electronic means.
In health care, these facts describe specific mé&tion about individual patients or a population.

3.1 Data and Information

In order to make sense of and use the facts of taadata items need to be organized. Once
organized, data become information. Therefore médion is defined as data which has been
processed so as to make a meaning to the persamingcit. Data is poor or useless as a tool for
decision making whereas information is an essetd@lfor decision making. However, in many
cases both terms are used interchangeably.

1
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3.2 Health Data

Health data or health care data are items of krgdeabout an individual patient, a group of
patients or a population. It can also be defined asllection of health-related facts from which
information is constructed via processing or intetation and conclusions drawn.

In health care, data are captured about a patiepaper or electronic format during his or her
attendance at a hospital, a clinic, community lheed¢intre, or his or her admission to a hospital.
The data collected whether manually or electrohjcakually include all relevant findings
relating to the patient’s condition, diagnosesatimeent, if any, and other events as they occur.

In collecting the health data, it is important tesere that it is correct at the point of entry.dTisi

to ensure data quality. Here, there are two keycples to ensure data quality: data accuracy
and data validity. Data must be accurate to beuls&fso data must be valid to conform to an
expected range of values and for communicatioreteftective.

Generally, there are two types of data — primarg secondary data. In the context of health
care, primary data are obtained from the origirethdsource, including documentation in the
patient’'s medical/health record collected by stféither a hospital, clinic or health centre.

On the other hand, secondary data are data setgedldrom primary data. They include
individual or aggregate health care data foundumrsary reports produced from the source like
the master patients’ index, disease and procedudexes, health care statistics, disease
registries, patients’ name index and statistics.

3.3 Health Infor mation

Health information is health care data that hawnbarganized into a meaningful format. It may
refer to organized data collected about an indaidpatient, or the summary of information

about that patient’s entire experience with hidher health care provider. Health information,

therefore, can encompass the organization of dléissi array and combination of possible data
items. Health care service providers need heaftirimation both at the point of service and at
the point of decision making in a format that maxms the decision-making process.

Information from health data is generally neededhealth status and risks, health resources
availability (including services), and health systperformance. The health situation analysis
provided by an assessment of the health data shmulegularly up-dated on the basis of the
information from ongoing situation monitoring ararly warning system reports.

The information and knowledge generated by the thedhta collected should usually be
disseminated, in time to inform decisions on thaltheplanning and management of response
activities. At the global level health data is esgel to be disaggregated by geographical area,
population group, age and sex, as much as possible.

The starting points for health care information deda and the collection of data, whether
maintained manually or electronically at a largacteng hospital, health centre or outlying
clinic. Demographic and clinical data stored inaignt’'s medical/health record are the major

2
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source of health information and are of no valumaglical science or health care management if
they are not accurate, reliable and accessible.

4.0 Conclusion
In this unit you have been introduced to healtradadtou have also been introduced to the
similarities and differences between health dathiaformation.

5.0 Summary

In this unit, Health data are items of knowledgeudlan individual patient, a group of patients
or a population. In health care, data are captatemlit a patient in paper or electronic format
during his or her attendance at a hospital, a glinommunity health centre, or his or her
admission to a hospital. Generally, there are fpes of data — primary and secondary data.

Health information is health care data that hawenbmrganized into a meaningful format. It may
refer to organized data collected about an ind&idcpatient, or the summary of information
about that patient’s entire experience with hider health care provider. The information and
knowledge generated by the health data collectedighusually be disseminated, in time to
inform decisions on the health planning and manay¢of response activities.

6.0 Tutor-Marked Assignment

1. Define Health data

2. Describe the types of health data

3. Discuss situations where health data can ket ingerchangeably with health information.

7.0 References/Further Readings

1. The Concept of Information by R. Capurro et achischule der Medien, University of
Applied Sciences Wolframstr. 32, 70191 Stuttgarterr@any available online at
<http://www.db.dk/bh/publ_uk.htm>

2. Stansfield SK et al. Information to improve dgan-making for health. in: Jameson et al. eds.
Disease control priorities for the developing worBD06, April, chapter 54.

3. Adrian G. Barnett, Annette J. Dobson, 208®alysing Seasonal Health Dat&pringer
Publications

4. PAHO, 1999Setting Up Healthcare Services Information SystéA$1O Publications

5. Heather Grain and Paula Procter, 2008ing Health Data: Applying Technology to Work
Smart,Churchill Livingstone, Elsevier Australia, 2009
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UNIT 2 THE HEALTH CARE SETTING
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content

3.1 Health Care

3.2 Health Care Setting

3.3 Health Care Facilities

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment
7.0 References/Further Readings

1.0INTRODUCTION
In this unit you will consider the health, healtdre, its setting and facilities.

2.00BJECTIVES
After going through this unit, you should be alde t
» explain what health is
* describe health care
» discuss what health care settings and facilitiesafirabout.

3.0 MAIN CONTENT
The World Health Organisation (WHO) had defineehlth as "a state of complete physical,
mental, and social well-being and not merely theeabe of disease or infirmity". That is to say,
even if you don't have any disease, you may natde to be healthy if you are not completely
well including socially.

3.1 Health Care

Health careis the diagnosis, treatment and prevention ofadiegillness, injury, and other
physical, mental and social impairments in hum&fealth care is delivered by practitioners in
medicine, dentistry, nursing, pharmacy and alliedlth. The exact configuration of health care
varies from country to country, but in all caseguiees a robust financing mechanism; a well-
trained and adequately paid workforce; reliableonmfation on which to base decisions and
policies; and well maintained facilities and logistto deliver quality services. The setting of
modern health care depends on an expanding grotrpinéd professionals coming together as
an interdisciplinary team — the healthcare team.

Health care generally consists of hospital actegitimedical and dental practice activities; and
other human health activities. The first and seadadses of activities are performed by or in the
hospital while the last class consists of all atés for human health not performed by hospitals,
physicians or dentists. This last class involvesviies of, or under the supervision of, urses,

4
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midwives, physiotherapists, scientific or diagnosaboratories, pathology clinics, home, or
other para-medical practitioners in the field ofaspetry, hydrotherapy, medical massage, yoga
therapy, music therapy, occupational therapy, dpedterapy, chiropody, homeopathy,
chiropractics, acupuncture, etc.

3.2 Health Care Setting

The health-care setting incorporates healthcaibties with several sectors that are dedicated to
providing health care services and products. Th&ingeincludes health care equipment,

information systems and services as well as bioigldgy, diagnostic substances, drug delivery,
drug manufacturers, hospitals, medical equipmertt Bstruments, diagnostic laboratories,

nursing homes, providers of health care plans antethealth care.

3.3 Health Care Facilities

Healthcare facilities include hospitals, clinicsental offices, out-patient surgery centers,

maternity and nursing homes. There are numeroukhhead safety issues associated with

healthcare facilities. They include bloodborne pgtns and biological hazards, potential

chemical and drug exposures, waste anesthetic xgass@res, respiratory hazards, ergonomic

hazards from lifting and repetitive tasks, lasezdnds, hazards associated with laboratories, and
radioactive material and x-ray hazards.

Healthcare facilities in addition to the medicaf§temploy a wide variety of trades that have
health and safety hazards associated with thenseTinelude mechanical maintenance, medical
equipment maintenance, housekeeping, food senbcdding and grounds maintenance,

laundry, and administrative staff.

4.0 Conclusion
In this unit you have been introduced to healthd#sesetting and facilities.

5.0 Summary

In this unit, health care generally consists ofgita$ activities; medical and dental practice
activities; and other human health activities. dédting incorporates healthcare facilities with
several sectors that are dedicated to providindtthezmare services and products. Then its
facilities include hospitals, clinics, dental off& out-patient surgery centers, maternity and
nursing homes.

6.0 Tutor-Marked Assignment
1. Write short note on health care.

7.0 References/Further Readings

1. Stansfield SK et al. Information to improve dsgamn-making for health. in: Jameson et al. eds.
Disease control priorities for the developing worBD06, April, chapter 54.

2. Organisation for Economic Co-operation and Dewelent, 2009, Health at a Glance 2009:
OECD Indicators, OECD Publishing

3. PAHO, 1999Setting Up Healthcare Services Information SystétA$1O Publications

4. Heather Grain and Paula Procter, 2008ing Health Data: Applying Technology to Work
Smart,Churchill Livingstone, Elsevier Australia, 2009.

5
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UNIT 3HEALTH CARE DELIVERY SYSTEM
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content

3.1 Definition of Health Care Delivery System
3.2 Levels of Health Care Delivery

3.3 Resources of Health Care Delivery System
4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Readings

1.0INTRODUCTION
In this unit you will consider what health careidety system is. You will also learn about levels
and resources of health care delivery system.

2.00BJECTIVES

After going through this unit, you should be alde t
» explain what health care delivery system is
» describe the various levels of health care defiggstem in Nigeria
» discuss the various resources in the health cdrneedesystem.

3.0MAIN CONTENT

3.1 Definition of Health Care Déelivery System

A health care delivery system is an organizatidreahework for the distribution or servicing of
the health care needs of a given community. It i&Ridy complex system of inter-related
elements that contribute to the health of peojtetheir homes, educational institutions, in work
places, the public (social or recreational) and plgchological environments as well as the
directly health and health-related sectors.

3.2 Levelsof Health Care Delivery

Every country operates its health care deliveryesysn line with its health policies. In Nigeria
and in line with WHO coordination, there is a thtee system of health care delivery, namely:
primary, secondary and tertiary health care systems

The primary health care provides the primary heafid is largely the responsibility of Local
Governments with the support of state ministriebesdlth and within the overall national health
policy. The health services, based on primary headte, include among other things: education
concerning prevailing health problems and the nughof preventing and controlling them;
promotion of food supply and proper nutrition; nmatke and child care, including family

6
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planning; immunisation against the major infectialiseases; prevention and control of locally
endemic and epidemic diseases; and provision ehéasdrugs and supplies.

The secondary health care provides specializedcesrio patients referred from the primary
health care level through out-patient and in-patsarvices of hospitals for general medical,
surgical, pediatric patients and community headtvises. Secondary health care is available at
the district, divisional and zonal levels of thetes. Adequate supportive services such as
laboratory, diagnostic, blood bank, rehabilitateard physiotherapy are also provided.

Then the tertiary health care consists of highlgcsglized services provided by teaching

hospitals and other specialist hospitals which ®vcare for specific diseases such as
orthopedic, eye, psychiatric, maternity and petbatases. Care is taken to ensure an even
distribution of these hospitals. Also, approprigigpport services are incorporated into the
development of these tertiary facilities to provedgective referral services.

3.3 Resour ces of Health Care Delivery System

The healthcare delivery system encompasses a widgerof resources such as providers,
facilities, and agencies. The complexity in heatecdelivery is in large part due to the
“different kinds of personnel working in a varietf settings using many resources and
generating and using multiple flows of information.

The types of healthcare providers range from nuese$ medical assistants to physicians,
surgeons, and specialists. Other staff directlyolved in the care-delivery process include:
translators, pharmacists, laboratory techniciamegjistration personnel, and medical billing
clerks. Healthcare facilities include outpatientaonbulatory clinics, hospitals, emergency care
facilities, long-term care facilities, hospice caites, and public health departments. The range
of healthcare agencies include hospital systemsyramce agencies, and state and federal
agencies such as the State Environmental Proteétgencies, the Ministries of Health and
Human Services, the Nigerian Institute for Medi€dsearch (NIMR), Centers for Disease
Control and Prevention (CDC), and the National Agyefor Food Drug Administration and
Control (NAFDAC) and National Health Insurance SuegNHIS).

Aside from these, health care delivery usually lmge a myriad of stakeholders, including

patients, direct health care providers, researclaed managed care organizations. These
stakeholders often have considerable differencesoljectives, concerns, priorities and

constraints, making data management in health @@@nizations a challenging endeavor. The
planning, management, and delivery of health cargices include the manipulation of large

amounts of health data or information and the apoading technologies are becoming

increasingly embedded in all aspects of the health.

4.0 Conclusion
In this unit you have been introduced to healthe cdelivery system, its levels as well as
resources.
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5.0 Summary

Health care delivery system is a fairly complexteysof inter-related elements that contribute to
the health of peopldvery country operates its health care deliveryesysn line with its health
policies. As an example, in Nigeria, there is @éhtier system of health care delivery, namely:
primary, secondary and tertiary health care systems

The healthcare delivery system encompasses a \aidgerof resources such as providers,
facilities, and agencies. The types of healthca@vigers range from nurses and medical

assistants to physicians, surgeons, and speciahligslthcare facilities include outpatient or

ambulatory clinics, hospitals, emergency care itasl long-term care facilities, hospice care

sites, and public health departments. The randeealthcare agencies include hospital systems,
insurance agencies, and state and federal agencies.

6.0 Tutor-Marked Assignment

1. Define Health Care Delivery System

2. ltemize the various levels of Health Care Delpn@ystem

3. What are the main resources of the Health Catw®y System.

7.0 References/Further Readings

1. World Health Organizationinternational Health Regulations (2005): Areas obriv for
implementation Geneva, World Health Organization, 2005 (WHO/CEFR/IHR/2007.1).
<available online at http://www.who.int/csr/ihr/IHRreas_of work.pdf>

2. Organisation for Economic Co-operation and Dewelent, 2009, Health at a Glance 2009:
OECD Indicators, OECD Publishing

3. Adrian G. Barnett, Annette J. Dobson, 208%alysing Seasonal Health Dat&pringer
Publications

4. PAHO, 1999Setting Up Healthcare Services Information SystéA$1O Publications

6. Gary L. Kreps, Elizabeth N. Kunimoto, 1994, [Effee Communication in Multicultural
Health Care Settings, SAGE Publications, Inc

7. Heather Grain and Paula Procter, 2008ing Health Data: Applying Technology to Work
Smart,Churchill Livingstone, Elsevier Australia, 2009
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UNIT 4HEALTH DATA STRUCTURE
CONTENTS

1.0 Introduction

2.0 Objectives

3.1 Textual Description

3.2 Numerical measurements
3.3 Recorded signals

3.4 Images

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment
7.0 References/Further Readings

1.0INTRODUCTION
In this unit you will consider what makes up a liealata structure. You will also learn the
different categories of health data.

2.00BJECTIVES

After going through this unit, you should be alde t
» explain what non bibliographic information is
» discuss the differences between bibliographic ardbibliographic information
» describe how to search for non bibliographic infation

3.0HEALTH DATA STRUCTURE
Health data have tremendous variety, all of whighimportant in patient and human care and
have different implications for the performanceuieed in health data management. Health data
are generally categorized into four:
» Textual description
Medical signs/symptoms descriptions and narragperts
Treatment plan
Prognosis
Case studies etc
* Numerical measurements
Temperature
Laboratory results
Population survey etc
* Recorded signals
Blood pressure
Electrocardiogram (ECG) etc
* Images
Computed tomography (CT) scan
Magnetic resonance imaging (MRI) scan
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Positron emission tomography (PET) scan
Ultrasound imaging etc

3.1 Textual Description

Most of the health data available today are inuaxform as narrative reports. Several medical
areas or health departments generate reports a@lpegtfic procedures or tests. For instance
discharge summaries or medical reports explainetitee episode of the patient's stay in the
hospital; operative reports explain the procedwiowwed during surgical operations. These
reports range from a few sentences (say in a speygge of pathology report) to several pages
(example, autopsy reports).

3.2 Numerical M easurements

Some departments use peculiar terminologies or ralsm¢o represent their health data or
measurements. As an example, laboratory data tebd in coded form, where each data item is
represented as a code (alphanumeric, integers3. i$hiery useful as health providers need to
look at trends in data over time (examples incltel@perature readings and anion count in
blood). Again in computer-based clinical decisiaport, more data need to be in coded form
so that a computer-based expert system can undérta values and act upon them to send
alerts to providers, if necessary.

3.3 Recorded Signals

In health-related academic institutions, like teaching hospitals, a large amount of computer-
based educational information come in as recordgadals in graphical form and are video-
based. Many stand-alone educational products ang laetively used today. In institutions with
ICT, these data (example, a topic such as how molwd a physical examination on a patient)
will be available over a computer network and omaded to all students, faculty, and health
practitioners. This is an example of e-health. Hiectrocardiogram (ECG) as an example
records the electrical activity of the heart ovsret, which is measured by an array of electrodes
placed on the body surface.

3.4 Images

Health institutions recently use a large amounthafitimedia data. All radiologic tests are
performed as visual interpretation of images ande@i sequences. Examples include the
Computed Tomography (CT) Scan, which is a diagogstbcedure that takes a detailed cross-
sectional x-ray picture with the computer proceggsims picture into a "slice" of the body; the
Magnetic Resonance Imaging (MRI) Scan, which is iagmbstic procedure that uses
magnetic/radio waves to affect the body’s atoms smdsed to visualize structure and function
of the body; the Positron Emission Tomography (REilhich is a nuclear medicine imaging
technique in 2 or 3 dimension used for early ceda and monitoring of cancer, neurological
diseases and assessment of cardiovascular dissasehe Multi-Modal Imaging, which is a
combination of PET with CT and MRI and so combities advantage of CT and MRI scans
(provides anatomic information) with that of PETRsgprovides metabolic information).
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4.0 Conclusion
In this unit you have been introduced to healtladdatucture. You also learnt about the different
categories of health data.

5.0 Summary

Health data are important in patient and human eak have different implications for the
performance required in health data managementy Bine generally categorized into four:
textual description, numerical measurements, regbsignals and images.

Most of the health data available today are inualkform as narrative reports. These reports
range from a few sentences (say in a specific typgathology report) to several pages
(example, autopsy reports). Some departments usaligre terminologies or numerals to
represent their health data or measurements. Axample, laboratory data tend to be in coded
form, where each data item is represented as a (@ypleanumeric, integers). In health-related
academic institutions, like the teaching hospital&arge amount of computer-based educational
information come in as recorded signals in graghiman and are video-based. All radiologic
tests are performed as visual interpretation ofgesaand video sequences. Examples include the
Computed Tomography (CT) Scan, the Magnetic Restménaging (MRI) Scan, the Positron
Emission Tomography (PET), and the Multi-Modal Inmag which is a combination of PET
with CT and MRI and so combines the advantage ofa@d@ MRI scans (provides anatomic
information) with that of PET scan (provides metabmformation).

6.0 Tutor-Marked Assignment
1. Briefly discuss the different categories of bealata

7.0 References/Further Readings

1. The Concept of Information by R. Capurro et achischule der Medien, University of
Applied Sciences Wolframstr. 32, 70191 Stuttgarterr@any available online at
<http://www.db.dk/bh/publ_uk.htm>

2 World Health Organizationlnternational Health Regulations (2005): Areas obriw for
implementation Geneva, World Health Organization, 2005 (WHO/CEFR/IHR/2007.1).
<available online at http://www.who.int/csr/ihr/IHRreas_of work.pdf>

3. Stansfield SK et al. Information to improve dgan-making for health. in: Jameson et al. eds.
Disease control priorities for the developing worBD06, April, chapter 54.

4. Adrian G. Barnett, Annette J. Dobson, 208%alysing Seasonal Health Dat&pringer
Publications

5. PAHO, 1999Setting Up Healthcare Services Information SystétA$10 Publications

6. Heather Grain and Paula Procter, 2008ing Health Data: Applying Technology to Work
Smart,Churchill Livingstone, Elsevier Australia, 2009
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UNIT 5SHEALTH DATA REPRESENTATIONS AND CODING
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content

3.1 Health Data Representations and Coding
3.2 WHO Family of International Classifications
3.3 Health Data Coding

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Readings

1.0INTRODUCTION
In this unit you will consider what health datamegentations are. You will also learn about
health data coding.

2.00BJECTIVES
After going through this unit, you should be alde t
» explain what health data representation is
» describe health data coding
» discuss WHO Family of International Classifications

3.0MAIN CONTENT

3.1 Health Data Representations and Coding

Health or Clinical data representations have bemlelw used to document clinical diagnoses
and procedures. There are over 150 known systemepoésentations (or codes). Internationally
endorsed systems of representations facilitatstthrage, retrieval, analysis, and interpretation of
health data. They also permit the comparison cd dathin populations over time and between
populations at the same point in time as well ascttimpilation of nationally consistent data.

The World Health Organisation as the official capator of health globally came up with a

Family of International Classifications (WHO-FICjopides for international classifications on

health so that there is a consensual, meaningfdl usmeful framework which countries and

healthcare providers and consumers can use as ma@otanguage. The purpose of the WHO-
FIC is to promote the appropriate selection ofsifaations in the range of settings in the health
field across the world.

3.2WHO Family of International Classifications

The WHO Family of International Classifications qamses of two types of Classifications:
1. Reference Classifications

12
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These are main classifications on basic parametdrsalth. The classifications was prepared by
the WHO and approved by their governing bodies ifdernational use. These Reference
classifications are:

a) International Classification of Diseases (ICD)

b) International Classification of Functioning, Dislitlyiand Health (ICF)

c) International Classification of Health InterventsofidCHI)

2. Derived classifications

Derived classifications are based on the referelassifications (i.e. ICD and ICF) .
More information on the derived and related classifons

Classifications and Clinical Terminologies

These International Classifications enables adeguneélth data management and subsequently
provide views of population health using such patms as death, disease, functionality,
disability, health and health interventions, whictiorm management and decision making
process in the health system. Over time they atewigle insight on trends, which informs the
planning and decision making processes by heattiosties.

3.3 Health Data Coding

Aside from the WHO Family of Classification, son@uatries accept and use a wide variety of
codes in health data representations. In the UrBtates of America (USA) for instance, the
codes with the widest acceptance which are alssénin many countries are the following:

* International Classification of Disease@CD) codes, maintained by the World Health
Organization (WHO) and are accepted worldwide. BAJ there is a proposal to develop a
clinical modification of the ICD codes (called ICBEM).

* Current Procedural Terminolog(CPT) codes, maintained by the American Medical
Association (AMA) and are widely used in USA forimbursement and utilization review
purposes. The codes are derived from medical dpen@menclatures and are updated annually.
* The Systematized Nomenclature of Medicf&\OMED), maintained by the College of
American Pathologists and is widely accepted farcdbing pathologic test results. SNOMED
has been proposed as a candidate to become trdastared vocabulary for computer-based
patient record systems.

* Digital Imaging and Communication(DICOM), maintained by the American College of
Radiology-National Electronic Manufacturers’ Assdmn (ACR-NEMA). It sets forth
standards for indices of radiologic diagnoses dbkagdor image storage and communications.

» Diagnostic and Statistical Manual of Mental DisorsgDSM), now in its fourth edition
(DSMIV), is maintained by the American Psychiat#issociation. It sets forth a standard set of
codes and descriptions for use in diagnoses, pmpésos, research, education, and
administration.

* Diagnostic Related Groug®RGs), maintained by HCFA. They are derivativesGD-9-CM
codes and are used to facilitate reimbursementcasd-mix analysis. They lack the clinical
specificity to be of value in direct patient carecinical research.

* Unified Medical Language SystdldMLS) is maintained by the National Library of Bieine
(NLM). It contains a metathesaurus that links claiterminology, semantics, and formats of the
major clinical coding and reference systems. kdimedical terms (e.g., ICD, CPT, SNOMED,

13
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DSM, CO-STAR, and D-XPLAIN) to the NLM’s medicaldex subject headings (MeSH codes)
and to each other.

4.0 Conclusion
In this unit you have studied health data repregm and coding. You also learnt about WHO
Family of International Classifications.

5.0 Summary

In this unit, over 150 known systems of represémat (or codes) are used to facilitate the
storage, retrieval, analysis, and interpretatiohesdlth data. The World Health Organisation has
come up with a Family of International Classificais (WHO-FIC) to provide a consensual,
meaningful and useful framework which countries aedlthcare providers and consumers can
use as a common language. The WHO Family of Intexmal Classifications comprises of two
types of Classifications: Reference and Derivadgsfications.

A wide variety of codes in health data represenstiare used all over the world. These include:
International Classification of Diseases (ICD) cad€urrent Procedural Terminology (CPT)
codes; Systematized Nomenclature of Medicine (SNOME Digital Imaging and
Communications (DICOM); Diagnostic and Statistiddhnual of Mental Disorders (DSM);
Diagnostic Related Groups (DRGSs); Unified Medicahguage System (UMLYS).

6.0 Tutor-Marked Assignment
1. Briefly discuss health data representation
2. List and briefly discuss the commonly used ledétta codes in USA

7.0 References/Further Readings

1. The Concept of Information by R. Capurro et achischule der Medien, University of
Applied Sciences Wolframstr. 32, 70191 Stuttgarterr@any available online at
<http://www.db.dk/bh/publ_uk.htm>

2. Adrian G. Barnett, Annette J. Dobson, 2009, Asialg Seasonal Health Data, Springer
Publications

3. PAHO, 1999, Setting Up Healthcare Services madron Systems, PAHO Publications

4. Heather Grain and Paula Procter, 2009, UsindtiH&ata: Applying Technology to Work
Smart, Churchill Livingstone, Elsevier Australi®)a®

5.World Health Organisation, Framework and Starslafok Country Health Information
Systems, Second edition, 2008, Health Metrics NekwoNorld Health Organization,
Geneva,Switzerland.

6. World Health Organisation, 1993, Guidelines fioe development of health management
information systems, World Health Organizationn®e, Switzerland.

7. World Health Organisation, 2003, Improving Dafuality: A Guide for Developing
Countries, World Health Organization, Geneva, Zsviand.

8. Richard Madden, Catherine Sykes, T. BedirhamtjstVorld Health Organization Family of
International Classifications: definition, scopedgpurpose, World Health Organization Family
of International Classifications, World Health Ongzation, Geneva, Switzerland.

14



DAM 463 HEALTH DATA MANAGEMENT

Module 2 Health Data M anagement Life Cycle

Unit 1 Overview of Health Data Management Life &ycl
Unit 2 Health Data Acquisition and Collection

Unit 3 Health Data Processing

Unit 4 Health Data Storage

Unit 5 Health Data Retrieval

UNIT 1 OVERVIEW OF HEALTH DATA MANAGEMENT LIFE CYCLE
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Health Data Management Life Cycle
3.1 Health Data Acquisition and Collection
3.2 Health Data Processing

3.3 Health Data Storage

3.4 Health Data Retrieval

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Readings

1.0INTRODUCTION
In this unit you will consider the general overvieihealth data management life cycle,
including the components of the life cycle.

2.00BJECTIVES

After going through this unit, you should be alde t
» discuss the general overview of health data manegtlife cycle
» describe each component of the health data managdifeecycle.

3.0HEALTH DATA MANAGEMENT LIFE CYCLE

The Health Care Data Management involves the eoolutf the database infrastructure required
to handle clinical, managerial, and population-dagata in the health care arena. In health data
management, it is important to note that the valti@lata or its transform, information, is
variable. Some health data are always valuabldy aa¢HIV/AIDS without cure continues to be

a global scourge’; other health data has a defpetbd of time when it's valuable, such as ‘an
epidemic in a population’; and still other healttal (information) has value only periodically,

such as ‘outbreak of measles during early raing@®a

Nevertheless, every health data or information &de cycle during which it's collected or
acquired, processed, stored, and eventually rewli@hen needed. Figure 1 illustrates these four

principal steps in the health data managementyife.
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Generally, health data like other types of datanformation is fragile. The situation is worse
when it is considered that we are in the digita,aghere data is fragile in ways that differ from
traditional technologies, such as paper or miarofik is more easily corrupted or altered without
recognition. Digital storage media have shorter §ipans, and digital health data requires access
technologies that are changing at an ever-incrggsce.

Some of the health data, such as multimedia, adosely linked to the software and hardware
technologies that they cannot be used outside thesg®ietary environments. Because of the
speed of technological advances, the time frameshith we must consider the health data
management life cycle - acquisition, processingragfe and retrieval - becomes much shorter.
That is, the time between acquisition and storaghiinking.

Health Data Management Life Cycle
Data

» Acquisition
K Data “
Storage

Figure 1: Health Data Management Life Cycle

3.1 Health Data Acquisition and Collection

The first step in health data management is thelisitign of the data to be managed. The
process of acquisition or collection of the datsogbrovides you with an understanding of the
data source, which may be easy or difficult to nggnaepending on the form and period of time
between updates.

The main source of health data is the patient’sicadtiealth record, which should contain
essential data used in the health care decisionAgg@kocess. A patient’'s medical/health record
usually provides information on the following:

» who the patient is and who provided health care;
* what services were provided,;
» when and where the services were provided;
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* why the services were provided,
* how effective the services were; and
+ what the outcome was of care and treatment.

Another important collection of data by hospitalshe bed census, which is collected daily and
processed monthly and annually to produce statistic the utilization of hospital services.
Health care facilities, regardless of type or s@a|ect data processed as statistics for specific
external reporting to meet the various needs oftihezare authorities, local and national
governments, and funding organizations.

3.2 Health Data Processing

Data processing refers to methods of renderingelamgounts of data into a form that can be
stored, retrieved and manipulated by users or ctenmystem. It involves data or information
organisation, which is the process of structurihglata prior to content storage and archiving.
Therefore, effective data processing pre-suppokes the information content has to be
structured.

The principal attribute of data processing congistiés classification. Classification brings like
things together with respect to one or more sp=tifittributes. Any number of attributes can be
used to form classes of documents - size, coldojesty author, etc. Therefore, the most
important attribute for information organisationtie attribute of "embodying the same work".
No other attribute can match it in collocating powecause documents that share this attribute
essentially have the same data content.

Classification here not only means bringing all #eme information together, but also in

pinpointing the differences and assisting the usaelecting from the alternatives. The concept
of ‘work' of an author and its embodiment in difier documents and the concept of different
‘editions’ of a document have been used and itggested that bibliographic systems should not
only aim at bringing different works and editiomgyéther, but also point out the differences to
help the user in selecting the right document afitioa.

3.3 Health Data Storage

When the data is collected and processed, the stegt is to store the data in a retrievable
repository, where the content format dramaticaffgcs the storage needs. There are two kinds
of data storage: the primary data storage, whete cin be store temporarily for ready access;
and the secondary data storage, also called dalavialg where data is stored permanently
mainly for preservation purposes.

Data storage involves organization of data coniterst way that all information must be tagged
in some fashion so that users can readily locafatér. This tagging may be as simple as
document title or as sophisticated as the Librdrongress metacategory method. In either
case, it's a good idea to develop a controlled lmdeay in a formal metadata definition
document to guide both the initial repository depahent and the acquisition of new materials.

17



DAM 463 HEALTH DATA MANAGEMENT

3.4 Health Data Retrieval

Health care data is considered sensitive informatiad in some countries is by an Act of
Parliament. As a result of improved technology,ltheare providers have information at their
fingertips, and so desire to be able to retriev@are access to information about patients and
billed charges quickly and securely. Thereforeadatrieval is an important stage of the health
data management life cycle.

Healthcare providers and facilities need immediaiecess to patient information and
demographics. This is crucial for record keeping patient collections. And in the event of an
audit, it is also important that a physician iseatd provide documentation to support all charges
billed.

4.0 Conclusion
In this unit you have studied the general overvid\wealth data management life cycle.

5.0 Summary

In this unit, Health care data management invothesevolution of the database infrastructure
required to handle clinical, managerial, and pojpaabased data in the health care arena. Every
health data or information has a life cycle durimigich it's collected or acquired, processed,
stored, and eventually retrieved when needed.

6.0 Tutor-Marked Assignment
1. Discuss the components of the health data mamagdife cycle.

7.0 References/Further Readings
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4. Heather Grain and Paula Procter, 2009, UsindtiH&ata: Applying Technology to Work
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Switzerland.
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7. Nicole Archangel, 2007, The critical issues etifeg the introduction of Health Management
Information Systems in developing countries in édri Thesis Master Informatiekunde,
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UNIT 2HEALTH DATA ACQUISITION AND COLLECTION
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Health Data Acquisition and Collection
3.1 Primary Health Data Collection

3.2 Secondary Health Data Collection

3.3 The Process of Health Data Collection
4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Readings

1.0INTRODUCTION
In this unit you will consider how to organize bdgraphic information. You will also learn the
objective and standards of information organisa#iod storage.

2.00BJECTIVES
After going through this unit, you should be alde t
» explain how to organize bibliographic information
* enumerate on the objectives of information orgatios
» discuss the standards of information organisati@hstorage.

3.0HEALTH DATA ACQUISITION AND COLLECTION

Statistical data are collected from hospitals atieiohealthcare institutions on the number, type
and age of patients attending the facility, theetypf conditions treated, tests conducted and
referrals. The collection of the original sourceadmust have in-built procedures to ensure that
they meet the required quality standards and dleorequirements of the patient, health care
provider, health care facility and government.

Data collection can be carried out manually, onepagr automatically in a computer. In a
computerized database, patient information is gdlyesrganized in a systematic, predetermined
format. The collection of data in a manual medreabrd should also be systematically collected
in a predetermined format. The type of health dathe collected can be primary or secondary
data.

3.1 Primary Health Data Collection

The main source of health data as note above risapyi data. The type of primary health care
data collected about a patient in either a manuadlical/health record or electronic patient
record at all levels of health care fall into twajor categoriesAdministrative and Clinical data.

Administrative Data
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Administrative data — can be divided into four smw$: demographic, legal, financial and
provider.

1. Demographic and socioeconomic datdhese are personal data elements about a patient
essential that these data are accurately recotdén anitial point of contact of the patient and
are sufficient to identify an individual patienteBographic data include the name of the patient,
sex, date of birth, place of birth, the patiengsmpanent address and a unique personal identifier.
This is usually a number, whether for national tderation, social security or another piece of
information that will uniquely identify the patient

2. Legal data- These should include a signed consent by thenpdor health care services at a

hospital or primary health centre and a signed datkd authorization for the release of

information. A signed and dated authorization fpeafic procedures and treatment is also
required. In addition, in the event of the patierdeath, an authorization for an autopsy signed
and dated by the patient’s next of kin should b#aéxmedical record.

3. Financial data— These are data relating to the payment of feesdrvices rendered should
include the primary source of payment, name andtifigation number of private health care
insurance, if applicable, as well as the natiomallth insurance number.

4. Data from the provider, that is the doctor ohet health care professional Fhe data
collected on the person providing care should ihelthe name of the principal medical officer
and other health care workers providing servicagbéqatient.

The above data are usually contained in the festien or pages of a patient’s medical/health
record. The rest of the record should contain cdihdata, which are those elements specific to
the patient’s present and continuing care.

Clinical data: inpatient

Clinical data on a patient whether admitted to athecare facility or treated in a primary health
care environment must also be accurately recordet can be divided into the following
segments:

1. Main condition or principal diagnosis, other @btions or problems and surgical procedures
— This segment contains an up-to-date summary afndises and procedures performed,
recorded on the first sheet of the patient’'s méttiealth record, below the demographic data. It
is dated and signed by the attending health caraguer.

2. Patient medical history This contains a detailed history of the patemast health/iliness
including social history and habits. This sectitrodd also include a family medical history,
presenting signs and symptoms, and the historyredemt illness or problem, recorded in the
patient’'s own words.
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3. Physical examination and assessmenthis segment includes the results of a physical
examination with findings and objective observasiaecorded, along with a provisional or
working diagnosis, signed and dated by the attendealth care provider.

4. Orders and treatment plarsThese include detailed data on the orders amatintent plans,
with date and time of entry, and signature of teespn writing the order, duration of the order,
date and time of treatment plan, and results.

5. Diagnostic tests data in this segment should include the namesi$ tand/or X-ray, date and
time the test was performed, reported findings sigdature of the person completing the report,
and date and time result was reported.

6. Medications- This section contains the name of the medicatiate and time of order; dose
and medication instructions; signature of the pemaering the medication; and for inpatients,
the date and time when administered and signafureegerson administering the medication.

7. Progress notes This segment forms the bulk of the medical/headttord both for inpatients
and patients treated at primary health care len@lgives an ongoing chronological picture and
analysis of the clinical condition of the patieft.serves as a means of communication and
interaction between health care providers. All iestshould be dated and signed at the time of
entry.

8. Nursing notes- these should contain data recorded by nursesglthie continuing care of an
inpatient, including a patient care plan, graphiarts for blood pressure, temperature and
respiration, special observation charts, and sigeatof attending nurses, plus date and time of
each entry.

9. Operative procedures this segment should contain significant data el@shrelating to all
procedures performed in an operating room or dagesy for diagnostic, exploratory or
definitive treatment. Anaesthetic and recovery raeports are also be included and signed and
dated by the attending surgeon and/or anaesthetist.

10. Disposition (completion of episode of care,chesge or death) concluding data are
recorded on the completion of an episode of cara @inic or health centre, or discharge or
death of an inpatient. Such data contain the daterapletion of the service or time of discharge
or death. If discharged, prognosis and follow-ugtrunctions are clearly stated along with a final
diagnosis and appropriate signatures. In the exetie death of a patient, if an autopsy has been
performed, a full autopsy report is included.

Clinical data: Non-inpatient
Data collected for an emergency patient, outpatielmic or aid post medical/health record
should include:

» patient identification as for inpatients;
* relevant history of presenting illness and physiicalings;
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» clinical observations;

» reports of tests and procedures performed, suchragnization, health screening, etc.;

» the outcome of the visit. For example, follow-up farther treatment, admission to
hospital, no further treatment, etc.;

» growth chart for children;

» referral information — correspondence from a lamadtor or community nurse; and

» the signature of the health care provider seeiagttient to indicate their responsibility
for the written information.

Clinical data: Specialist Non-inpatient
In many countries, specialist clinics are heldgatients who need to see a consulting specialist
for a specific condition.

» A specialist outpatient is often a patient withraanic problem (hypertension, diabetes,
etc.), a paediatric patient or a recent inpati€here is usually an appointment book for
making appointments for each specialist.

* On the day of the clinic, the appointments are ch@t®e attended or did not attend. This
information is needed to measure the workload chedinic and determine the number
of appointments made and not kept.

* At the end of the month, the number of patients \attendedand did not attendare
counted for each clinic and included in the montielyort.

» Other statistics would be collected in the same asfor the general outpatients.

Clinical data: Patient-held Health Record

In some countries, outpatient medical records atekapt by the health care facility. In these
situations, the health care worker documents tis& i a Patient-held health recordThe
patient-held health record may consist of the maidsaby health record, or patients can be
asked to purchase an exercise book (sold by thaitat)s The use of patient-held health records
reduces the huge daily filing problem for genergbpatient records.

Problems associated with usiRgtient-held health recordften outweigh their usefulness. Some
of these problems include:

» the patient does not bring the health record tothtpatients;

» the health record has been lost; or

» the health record has been tampered with.
In addition, it is difficult to monitor the qualitgf such health records, so education on quality
requirements for health care personnel writindirecord is essential.

Hospital census data

In addition to data collected in the patient’s noatlhealth record, health care facilities also
collect daily census data on inpatients, emerggratients and ambulatory patient attendance.
These data must also be accurate and reliable ittaimathe quality of information generated.
The type of inpatient data that should be collettgdursing staff is recorded on the daily bed
census and processed by the admission office atafmember of the medical record staff and
should include the following:
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1. Daily inpatient census The count of all inpatients at the census takimg each day, that is,
the number of inpatients present in the facilityaaiven time. Patients admitted and discharged
the same day are also included;

2. Daily number of admissions;

3. Daily number of transfers in and out of wardsj a

4. Daily number of discharges and deaths.

It is essential that the information is accuratd egliable so that it can be used by the facility
with confidence to monitor the volume of patiemtsated on a daily, weekly, monthly and yearly
basis, and to plan future services.

3.2 Secondary Health Data Collection
Data can be abstracted from the daily inpatiensggmnd used:

» to accurately compile monthly and annual statigigsh as the length of stay of
inpatients and the inpatient occupancy rate; and

* to calculate the gross and net death rates, autapsy, maternal, foetal, newborn and
neonatal death rates, hospital infection rates,odiners as required.
The accuracy of the information is important, as tacility uses it to review the utilization of
health care facility services, the workload of @ost nurses, and other staff, and to plan for
future development and human resource management.

The healthcare facility, whether a hospital or @iynhealth centre, must also abstract data:

» on diseases treated and procedures performed aisilagsification system to complete
government required morbidity statistics;

* on vital statistics (births and deaths) for thedoucion of national death and birth rates.
Standard birth and death certificates should bd tmethe collection of these data; and

» for special registries related to patients witlpacsfic diagnosis, condition or procedure,
for example, diabetes, HIV/AIDS, birth defects,acdtious and contagious diseases, and organ
transplants.

Registries may be developed for any type of diseaseondition for which specific data are
collected and forwarded by the facility, local dmcbr outlying clinic to the registry. Cancer
registries have been operating in many countriesdme time and rely on accurate data being
collected and forwarded by the facility or persgeating a patient. Information gathered by such
a registry has been used, and is still being useidentify trends and changes in the incidence of
cancer within the population it serves.

Most governments require facilities offering healtlre services to forward accurate and reliable
morbidity, mortality and utilization statistics tive appropriate government department for
processing. From this pool of information, natiodevi statistics are produced to enable
comparison between facilities, states or provinaad,from country to country.

3.3 The Process of Health Data Collection

A frequently updated health data source that hamaecessible format requires a much more
sophisticated scheme than one that is periodicglyated in a readily accessible form. This
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approach also provides scope to the effort, whrelrgnts trying to manage everything having to
do with developing a new system or modifying arse®g system.

The process of collecting health data is usuallffarm of paper documents, forms and e-
documents, which is then transformed during datacgssing into accurate, retrievable
information, and eventually delivered into healylstem applications and databases for storage
and further action.

The acquisition of data is key to the health datnagement life cycle. If the life cycle for

instance for a clinical data is to support an irdégd patient record, then its ability to acquire
data from a variety of sources directly affectatsility to support the patient evaluation and
management functions to be described.

An integral part of health data acquisition is #o¢ of producing the data or information product.
The producer may be a human author or originatog piece of equipment such as a sensing
device, satellite or laboratory instrument. Manyadarocessors or managers acknowledged that
creation is where health data acquisition start$ fan data durability and security, long-term
storage, archiving and preservation must start. here

With the health data created, data acquisitiono¥adl. In this case the created data is
‘incorporated’ physically or virtually into the datrchive. This process is influenced by factors
such as the prevailing data collection policie® fathering procedures to be followed and
intellectual property concerns.

In the issue of the prevailing data collection piels, considerations will be made like selecting
what to collect or archive; determining the extemgo in what is being collected; whether to
also collect the links to what is being collectadd whether to refresh archived contents in case
of on-going websites.

There are two general approaches to the gathefimgl@vant data, especially internet-based.
These are hand-selected and automatic. In some, dasesites are reviewed and hand-selected.
Here, they are monitored for their persistence figefmeing included in the archive. In other
cases, materials are acquired by periodically mop@ robot to capture sites for certain project
without making value judgments.

Intellectual property remains a key issue in thalthedata acquisition process. The approaches
to intellectual property vary based on the typeojanization doing the data acquisition and
archiving. In the case of data centers or corpaathives where there is a close tie between the
center and the owner or funding source, therettie lquestion about the intellectual property
rights related to acquisition. However, in the cadenational libraries, the approaches to
intellectual property rights differ from country tmuntry. The differences are based on variant
national data acquisition policies or legal deplasits.

4.0 Conclusion
In this unit you have studied health data acquisitind collection.
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5.0 Summary

In this unit, the collection of the original sourdata must have in-built procedures to ensure that
they meet the required quality standards and disoréquirements of the patient, health care
provider, health care facility and government. Dadlection can be carried out manually, on
paper or automatically in a computer. The type edlth data to be collected can be primary or
secondary data.

6.0 Tutor-Marked Assignment

1. Explain briefly what secondary health data atite entails

2. Enumerate on the major categories of primarijtinelata collection
3. Discuss the processes of health data collection
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UNIT 3HEALTH DATA PROCESSING
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Health Data Processing

3.1 Data Processing and Compilation
3.2 Transforming Data into Information
4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Readings

1.0INTRODUCTION
In this unit you will study how to process healtital You will also learn the transformation of
data into information.

2.0 OBJECTIVES

After going through this unit, you should be alde t
» explain what health data processing is
* enumerate the procedures in data processing angliledion
» discuss the process of transformation of dataiiftomation.

3.0HEALTH DATA PROCESSING

Data processing refers to methods of renderingelamgounts of data into a form that can be
stored, retrieved and manipulated by users or ctenmystem. It involves data or information
organisation, which is the process of structurihglaa prior to content storage and archiving.
Therefore, effective data processing pre-suppobkes the information content has to be
structured.

The principal attribute of data processing consistiss classification. Classification brings like
things together with respect to one or more sp=tifittributes. Any number of attributes can be
used to form classes of documents - size, coldojesty author, etc. Therefore, the most
important attribute for information organisationtie attribute of "embodying the same work".
No other attribute can match it in collocating powecause documents that share this attribute
essentially have the same data content.

Classification here not only means bringing all #eme information together, but also in

pinpointing the differences and assisting the usaelecting from the alternatives. The concept
of ‘work' of an author and its embodiment in diéfietr documents and the concept of different
‘editions’ of a document have been used and itggested that bibliographic systems should not
only aim at bringing different works and editiomgyéther, but also point out the differences to
help the user in selecting the right document afioa.
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3.1 Data Processing and Compilation

The essence of data processing and compilationeiextracting and integrating of data. This
involves extracting data from data sources, enguttata consistency and quality, and achieving
conformity through data transformation so that deden separate sources can be used together.
Data transformation may include aggregation, caloom, cleaning, normalizing or merging
tables, translating code values, or transposingeglData can then be delivered to an integrated
data repository in formats that allow various quergthods to generate tangible outputs that
health information system actors can use to inftrar decisions.

The whole process of data extraction and transfbomadds significant value to the source data
by:

* removing mistakes and correcting for missing data;

» providing documented measures of degree of confelendata,

» capturing the flow of transactional data for sadeng;

» adjusting data from multiple sources to allow thenbe used together;

» structuring data to be usable by end-user tool$; an

» tracking all the above actions to tangibly supplati-quality assessments.

Whatever the source of a data item, it is essetdiglay special attention to the activities and
subsystems concerned with data collection, storagalysis and dissemination. The aim is to
carefully assemble data from a variety of dispasatgces — both within the health system and
beyond — and to ensure its quality by cleaning emetking prior to releasing information to a

broader public.

Data processing also has a number of other brapdreznents, among which are ensuring that
relevant and appropriate information is made easilyessible and its contents understandable.
At the same time, this also means securing ancé@iog the information assets of the system.
For example, a system may contain disaggregateehpatformation which may be affected by
privacy and security considerations. It is therefessential to control access to confidential
information.

The ultimate impact of data processing however easared by the extent to which it can
provide targeted information for action. Reportimgchanisms should therefore be designed
with intuitive interfaces for accessing informatidaoned to the particular needs of key health
information system actors.

Developing such an integrated information storage dollowing data processing offers many
important benefits, including making best use ofmptementary data and synergies from
multiple sources. Health facilities, districts apdogrammes can view their own data and
compare them to information from other sourceshat $ame level. Districts can compare
facilities within their area and against facilities other districts. Similarly, information can be
aggregated at national level to give an overaliupecor to compare regions. Since the repository
contains all information from every level, varioiasks are possible. These include aggregating
data, examining more-detailed information at Idegél, and comparing areas.
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The repository also provides an ideal tool forithenediate feedback of information to facilities
and district levels. It use will improve data accasd use at local levels by providing immediate
access to high-level data-analysis tools. Natign#fie repository provides a convenient central
location where all data are available for analysismluation and research, thereby influencing
policy, planning and management decisions.

3.2 Transforming Data into I nfor mation

Although data are the raw materials of a healtlormftion system, they have little intrinsic
value in themselves. Only after data have been dedypnanaged and analysed do they produce
information. Information is of far greater valuespecially when it is integrated with other
information and evaluated in terms of the issuasroating the health system. At this stage,
information becomes an evidence that can be usetigion-makers.

Manitor : Compile
Indicators: I i manage and
for change analyse

(HIS) {HIS)

Better
information

Better
decisions

Better
health

(Planners and
policy-makers)

Figure 4: Transforming Data in I nformation (adapted form Framework
and Standardsfor Country Health I nformation Systems)

This synthesis of information evidence becomes awere powerful when it is formatted for

presentation, communication or dissemination tasit@e-makers in a form that changes their
understanding of health issues and needs. Thikeisptocess of transforming evidence into
knowledge, and once applied can result in deciswamish will directly impact upon health and

health equity. The actual impact on health can themmonitored by the health information
system by measuring changes in health indicators.

Figure 4 is an ideal situation of a Health InforimatSystem as visualized by Health Metrics
Network (HMN) of WHO. This involves the enabling af culture of iterative and evidence-
based decision-making built on a comprehensive tcpumealth information system.

Unfortunately, at present, the health informatigistems in many low- and middle-income
countries tend to be “data-rich” but “informationgy”. This is a consequence of the belief that

28



DAM 463 HEALTH DATA MANAGEMENT

data can be used directly for decision-making withthe value-added approach outlined in
figure 4.

In reality, raw data alone are rarely useful. Thapof a health information system is not just to
generate high-quality data and hope that it willused, but to convert it into credible and
compelling evidence that informs local health systéecision-making. High-quality data stored
in a well-structured repository is of little valukeit cannot be accessed by users to generate
information for decision-making.

If data are extracted and then integrated intota agpository as outlined previously, they can be
synthesized and triangulated with other sources emwhpiled into usable statistics and
information for deeper analysis and comparisoneg &spect of this is the integration, synthesis,
analysis and interpretation of information from tiple sources, examining inconsistencies,
identifying and accounting for biases, and sumnragizhealth situations and trends. Such
analysis provides estimates (such as knowledgéeése burden, risk-behaviour patterns, health
service coverage, trends in indicators, and hesiditem performance). These can then be made
available through user dashboards, reports, quangslerts.

Such formatting or packaging of information for id&mn makers is a core function of the health

information system in demonstrating the value & dlata it contains. In these and other ways,
the data held by a health information system camextiensively tapped to transform what is

generally perceived to be “merely data” into infation and evidence for action.

However it must be emphasized that although rediabformation is an invaluable tool for

improving health, its availability alone does natagantee that it will be used for improved
decision-making. Once the health information systlas started converting data into
information, the information produced should bedussgularly at meetings and displayed where
staff and the public can see it. Following such, tise health information system and the quality
and usability of its information can gradually lbeproved by a cyclical learning process. Hands-
on experience can identify problems, define newdseand add features to be refined and
improved upon in the next cycle. This conversiorpomary data to information and evidence
requires an appropriate and simple toolkit of teedemethods aimed at providing relevant
feedback.

4.0 Conclusion
In this unit you have studied health data procesdiow data can be compiled and transformed
to information.

5.0 Summary

In this unit, data processing refers to method®nélering large amounts of data into a form that
can be stored, retrieved and manipulated by usermputer system. The essence of data
processing and compilation is the extracting amelgrating of data. This involves extracting data
from data sources, ensuring data consistency aalityguand achieving conformity through data
transformation so that data from separate sou@ede used together.
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Although data are the raw materials of a healtlormition system, they have little intrinsic
value in themselves. Only after data have been dedhpnanaged and analysed do they produce
information.

6.0 Tutor-Marked Assignment

1. Explain briefly what health data processing is

2. Enumerate on the procedures of data processohgampilation
3. Discuss the process of transformation of dataftamation.
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UNIT 4HEALTH DATA STORAGE
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1.0INTRODUCTION
In this unit you will consider how health dataisred. You will also learn about data storage
media, standards for data organisation and stasageell as data storage and archiving.

2.0 OBJECTIVES
After going through this unit, you should be alde t
» explain what health data storage entails
» describe the importance of data storage media
* enumerate on the standards for data organisatwistanage
» discuss data storage and archiving

3.0MAIN CONTENT

3.1 Data Storage Media

Storage is often treated as a passive stage iifél®y/cle of data management, but it constitutes
a major aspect of the life cycle. Generally, sterageds are similar regardless of the mechanism
(database, network device [tape], or file systeRgmember that you must provide sufficient
scaling for future needs and sufficient bandwidtla¢ccommodate user downloads of the content.

As for processor power, if the metadata assochatdda file is properly indexed to the searches
(hitting only the indexes), then processor needsl t®o scale linearly with the user load.
Assuming all the health data of interest is bin&ingn the primary questions of storage will be
size and bandwidth. The size of the data filesrdetees the principle storage needs (including
backup) and the level of bandwidth required fortasg and eventual display. Large files, like
video or music, require a much larger storage spadalelivery capacity.

However, storage media and formats have changdudlegacy information perhaps lost forever.
Block sizes, tape sizes, tape drive mechanismsopacating systems have changed over time.
Most organizations that responded to the questlmyutathe periodicity of media migration
anticipate a 3-5 year cycle. The most common smiuto this problem of changing storage
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media is migration to new storage systems. Thexgensive, and there is always concern about
the loss of data or problems with the quality whenansfer is made.

The most rigorous media migration practices arplate at the data centers. For instance, the
Atmospheric Radiation Monitoring (ARM) Center aét®ak Ridge National Laboratory plans to
migrate to new technologies every 4-5 years. Duaagh migration, the data is copied to the
new technology. Each migration will require 6-12 ntits. This trend will likely become
continuous as the size of the archive increases.

3.2 Standardsfor Data Organization and Storage
For effective data organization and storage, thewviing standards must be followed:
» Catalogue data resources
» Classify data resources
» Create and manage databases
» Process data resources physically
» Store data resources
* Analyze and organize specialist data

Catalogue data resources
» Describe the principles of cataloguing and theaility of Anglo-American Cataloguing
Rules, Second Edition (AACR 2) standards to typeatiection
» Locate and edit copy-cataloguing records for lip@nd other data resources
» Determine cataloguing standards for library anédesources
* Maintain catalogue records for library and dat@ueses.

Classify data resources
» Describe the way in which knowledge is organizeblirary classification systems
» Describe the principles of classification and sabgnalysis of the item in hand
» Apply a classification system to material heldibrdry and data services

Create and manage databases
* Analyze a body of information to which access guieed
* Select and develop an LIS database and collecteanmdd data
* Maintain, monitor, and evaluate the database ampteiment improvements
* Review new systems to organize and access data

Process data resources physically
* Ensure the processing of the item is correct imseof the addition of library stationery,
labels, ownership stamps and barcodes
» Ensure the covering of the item with protectiveeawy is appropriate to required
standards of presentation

Store data resources
* Prepare newly acquired resources
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* Undertake basic processing of data
* Arrange material to facilitate access to resoufaeslients

Analyze and organize specialist data
* |dentify the requirements for descriptions of mater
* Analyze material
» Describe material and format description
* Monitor and review analysis and description pragiand procedures
» Contribute to enhancements of systems for desgimaterial

3.3 Data Storage and Archiving

Now, the goal of archiving is preservation rathert ready access. Health data reaches the end
of its life cycle when it begins to lose direct walto the user community. At this point, it's no
longer cost-effective to have the data take upejpathe primary information store; you should
move the data to an archival location where thegdmm maintenance cost is reduced.
Currently, that means moving the content to eitape or disk-archive arrays.

In archiving, you're looking for data or informatidghat isn't frequently accessed by the user
community and migrating that data to the archivegihg up space for new acquisitions.

Various periodical or ad hoc reports derived framveys, statistical summaries, epidemiological
bulletins, special research studies and evaluatports are carefully stored in a dedicated
library or other resource centre. These documents ublications frequently represent the
major reference source for programme and intereargvaluation.

Archiving is the aspect of data storage in healitadnanagement life cycle that preserves the
content as well as the look and feel of the dajaadbThe time frame of long-term preservation

can be thought of as long enough to be concernedtalhanges in technology and changes in
the user community. Depending on the particulahrietogies involved, the data managers

estimated the cycle for hardware/software migrasib2-10 years.

4.0 Conclusion

In this unit you have studied what health dataagferentails. You also learnt the importance of
data storage media as well the standards for dgtmization and storage and data storage and
archiving.

5.0 Summary

In this unit, storage is often treated as a passtiage in the life cycle of data management, but it
constitutes a major aspect of the life cycle. Galherstorage needs are similar regardless of the
mechanism (database, network device [tape], osjisgem). For effective data organization and

storage, the standards to be followed includel@gténg of data resources, classification of data
resources, creation and management of databasesgsping of data resources physically,

storage of data resources, and analysis and oegemf specialist data.
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6.0 Tutor-Marked Assignment

1. Explain briefly what health data storage entails

2. Describe the importance of data storage media

3. Enumerate on the standards for data organisatidrstorage
4. Discuss data storage and archiving
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1.0INTRODUCTION
In this unit you will consider what health dataimiormation retrieval is, the retrieval process
and how to retrieve health information.

2.00BJECTIVES

After going through this unit, you should be alde t
* enumerate on health data and information retrieval
» itemize the retrieval process
» explain how to retrieve health information .

3.0 MAIN CONTENT

3.1 Health Infor mation Retrieval

Information Retrieval (IR) has been defined as skeence of searching for documents, for
information within documents and for metadata aldntuments, as well as that of searching
relational databases and the World Wide Web. In hbelthcare setting it deals with the
representation, storage, organisation of, and adoesealthcare data and information items. The
representation and organisation of the health mébion items should provide the user with easy
access to the information in which he is interested

Health information retrieval can be manual or awdbor Automated health information retrieval

systems are used to reduodéormation overload Many hospitals medical schools and public
libraries use information retrieval systems to pdevaccess to medical records, clinical books,
journals and other health-related documents. Wedrcke engines are the most visible
information retrieval applications.

The effective retrieval of relevant health infotioa is directly affected by two factors: theer
task and thelogical view of the document3he user task may be information retrieval or
information browsing. Classic information retriewaistems (such as web interfaces) normally
allow information retrieval alone, while hypertegystems provide quick browsing. Modern
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digital library and Web interfaces might attemptcmmbine these tasks to provide improved
retrieval capabilities.

The logical view of the document is provided byresentative keywords or index terms, which
are frequently used historically to represent dost® in a collection. In modern computers,
retrieval systems adopt a full text logical view tbe document. However, with very large
collections, the set of representative keywords heye to be reduced. This process of reduction
or compression of the set of representative keysvorsl called text operations (or
transformation).

3.2 The Retrieval Process
The retrieval process for health data is the sasnraany other data. To describe the retrieval
process, we use a simple and generic softwaretactinie as shown in figure 1 below. Steps in
the Retrieval Process are the following:

» definitionof the text database (specification of documepgration and text model)

» text operationsransformoriginal documents angkeneratea logical view of documents

» database managdildsan index of the text (using the database Managefulé)

» the retrieval process isitiated

» the userspecifiesa user need, which idescribedand transformedby same text

operations applied to the text
* query operations which provides a system representation for the usszd) are

Searching
. : . Query
Text —={ Indexing [ —-- -~ Ranking [= -1 Operations
Model :
Text Visual
Text Operations ) Interface Query
User

Figure 1: The Retrieval Process
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» the query is theprocessedo obtain theetrieved documents

» the retrieved documents asankedaccording to dikelihood of relevance

» userexamineghe set of ranked documents in #earchfor useful information

» user mightpinpoint a subset of the documents of interest anidate a user feedback
cycle

» the systenusesthe documents selected by the user in such a tydeangethe query
formulation ( this modified query may be a betegresentation of the real user need)

3.3 Retrieval of Health Information

The movement towards evidence-based medical peactakes explicit the need for access to
current best evidence to improve health. Advanneslectronic technologies have made health
information more available, but availability maytradfect the rate of use of evidence in practice

Healthcare professionals and healthcare provideed access to the latest research to help them
take care of their patients or help them improwarthealth and medical knowledge. On the
other extreme, health care consumers and patitsttsiaed access to health information to do a
lot of things including ascertaining specific disease or medical condition, a paicoiedical
treatment or procedurgliet, nutrition and supplements, exercise or fisneprescription and
non-prescription drugs, a particular doctor or laphealth insurance, alternative medicine or
treatmentsmental health issues aedvironmental health hazards.

Health information means research evidence ontheatters from a reliable source. Electronic
access to the latest health information means babig to find and read articles and other
materials using a computer and an Internet cormectBoth health providers and consumers
might read this information on the computer screem paper form. They may have training on
how to find health information or they may not.

4.0 Conclusion
In this unit you have studied how to retrieve Hedlta and information. You also learnt the
retrieval process and how to retrieve health infiam.

5.0 Summary

In this unit, information retrieval is the scienoé searching for documents, for information
within documents and for metadata about documerstsyell as that of searching relational
databases and the World Wide Web. The retrievalga®for health data is the same as for any
other data. We use a simple and generic softwatetacture to describe the retrieval process.

6.0 Tutor-Marked Assignment

1. Enumerate on health data and information redtiev
2. Itemize the retrieval process

3. Explain how to retrieve health information.
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Module 3 Components of Health Data M anagement Systems
Unit 1 Inputs to the Health Care Systems

Unit 2 Processes of the Health Care Systems

Unit 3 Outputs from the Health Care Systems

UNIT 1 INPUTSTO THE HEALTH CARE SYSTEMS
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Overview of Components of Health Data ManagdrSgatems
3.1 Health information system coordination and éralip
3.2 Health information system information policies

3.3 Health information system financial and humesources
3.4 Health information system infrastructure

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Readings

1.0INTRODUCTION
In this unit you will consider what constitutes fheuts into health data management systems.

2.00BJECTIVES

After going through this unit, you should be alde t
» give an overview of the components of health deaaagement systems
» explain what constitutes the inputs into healttadatnagement systems

3.0 OVERVIEW OF COMPONENTSOF HEALTH DATA MANAGEMENT SYSTEMS
Health Data Management Systems, Health Managemafiormation Systems or Health
Information System are one and the same thing. @hegystems used to collect, analyze, retain,
retrieve and evaluate health information. The WoHdalth Organisation defined health
information system as a system that incorporalebaldata needed by policy makers, clinicians
and health service users to improve and proteailptipn health.

Health Data Management Systems are not an end amsilves but a support for the
management and delivery of health services. Thegefthey should be able to anchor the
relational interaction between the health servieseurces and disease patterns or health needs
and subsequent strengthen of the health systems.

In 2007, the World Health Organisation (WHO) drdfta framework to guide efforts to

strengthen health systems. This framework ideqdtifs& components needed to establish,
sustain, and strengthen a health system, whilevadpit to provide needed services, universal
access to those services, and universal coverageatth care benefits. These components are:
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Service delivery, Financing, Medical Products arethinologies, Health Information System,
Leadership and Governance, Health Workforce.

The fourth componentiealth Information Systens used to mean the production, analysis,
dissemination, and use of reliable and timely infation on health determinants, health systems,
and health status. Its goal of health informatigstesm is to produce relevant information that
health system stakeholders can use for making desilest and evidence-based decisions for
health system interventions. So health informasigstem performance is measured not only on
the quality of data produced, but on evidence efdbntinued use of data to improve health
system performance, to respond to emergent thraadsto improve health.

The health information system can be divided imtacemponents, which are further subdivided
into its inputs, processes and outputs. These coemts, each of which interact with the other to
produce better information for better decisions baetter health are: health information system
resources, indicators, data sources, data managemfmmation product, and dissemination
and use. Here, inputs refer to resources, whilegases touch on how indicators and data
sources are selected and data is collected andgeén®utputs deal with the production,
dissemination and use of information.

I nputs to the Health Care Systems

The components of the health information systempmsimg the input are the resources. The
health information system resources include theslgtyve, regulatory and planning frameworks
required to ensure a fully functioning health imh@tion system, and the resources that are
prerequisites for such a system to be functionathSresources involve personnel, financing,
logistics support, information and communicatiorechinology (ICT), and coordinating
mechanisms within and between all the six companent

3.1 Health information system coor dination and leader ship

Developing and strengthening health informationtesys depends upon how key units and
institutions including ministry of health centraddith information unit, disease surveillance and
control units, and the central statistics officeadtion and interact. These are responsible for
designing, strengthening or supporting data cablectransmission, analysis, and reporting and
other dissemination. Institutional analysis carubeful in identifying constraints that undermine

policy or hamper the implementation of key stragsdor developing the information system.

The coordination and leadership of the health mfgion system done mainly by the
stakeholders represented by health ministry witlp feom the academia and other non-
governmental bodies in order to guide the develognmend maintenance of the health
information system, and to ensure that data iseshacross programmes and institutions.

It is recommended that the country health infororatsystem environment encourages local
innovation and entrepreneurship among stakehold®ersational health information system
strategic plan is also essential for this coordomatThis will guide health information system
investments, with indications of the timeline amticipated activities budget to be completed in
the short term (1-2 years), intermediate (3—9 yeard long term (10 years and beyond).
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3.2 Health information system information policies

The legal and regulatory contexts in which healtformation is generated and used are
important as they enable mechanisms to be estellish ensure data availability, exchange,
quality and sharing. Legislation and regulation pesticularly significant in relation to the
ability of a health information system to draw upttata from both the private and public health
services, as well as non-health sectors. Particati@ntion to legal and regulatory issues is
needed to ensure that non-state health-care prsvale integral to the health information
system, including the use of accreditation whe@@griate.

A legal framework can also define the ethical patars for data collection, and information
dissemination and use. The health information gdliamework should identify the main actors
and coordinating mechanisms, ensure links to progra monitoring, and identify
accountability mechanisms. There is an institutigpadicy defining the respective roles of health
and statistics institutions to ensure the indepeoeef data from external influences, and to
facilitate accountability.

3.3 Health information system financial and human resour ces

The investment levels needed to ensure a sounthhedrmation system can vary according to
a country’s overall level of development. Estimaiéthe annual cost of a comprehensive health
information system range from US$ 0.53 to US$ 20@9 capita. Improvements to health
information systems also require attention to hemito the training, deployment, remuneration
and career development of human resources atalkle

At national level, skilled epidemiologists, statigins and demographers are needed to oversee
data quality and standards for collection, andrsuee the appropriate analysis and utilization of
information. At peripheral levels, health infornmati staff are accountable to data collection,
reporting and analysis. Too often, such tasks asengo overburdened care providers who see
this as an unwelcome additional task that detrfacts their primary role.

Deploying health information officers within lardacilities and districts (as well as at higher
levels of health-care systems) results in signifigenprovements in the quality of data reported
and in the understanding of its importance by heedire workers.

Appropriate remuneration is essential to ensureattaglability of high-quality staff and to limit
attrition. Within statistics offices, measures ddole taken to retain well-trained staff.
Establishing an independent or semi-independertiststa office should allow for better
remuneration and subsequent retention of high-letedff. Targeted capacity development is
needed, and training and educational schemes astassddress human resource development in
areas such as health information management andesign and application, and epidemiology.
Such training should be for all levels of competenanging from the pre-service training of
health staff and continuous education, to publialthegraduate education at the Masters and
PhD levels.
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3.4 Health information system infrastructure

The infrastructural needs of the health informasygatem can be as simple as pencils and paper
or as complex as fully integrated, web-connect@d;. IAt the level of the most basic record
keeping, the health information system needs thktyako store, file, abstract and retrieve
records. Many countries describe overflowing stwoars filled with mouldering patient records,
facility logbooks and paperwork that is never stibe analysed.

Emerging technologies can help countries to drarallyiincrease their storage and performance
capacities and accelerate the processing timefrgonegiously required. As a result, the

availability, quality, dissemination and use of ltteaelated data can be radically improved by
ICT.

While information technologies can improve the amtoand quality of the data collected,
communications technology can enhance the timedjnasalysis and use of information. A
communications infrastructure is therefore neededutly realize the potential benefits of
information that may already be available.

Health managers are expected to have access tof@amation infrastructure that includes
computers, e-mail and Internet access. Althouglesscto the Internet is increasingly essential,
basic telephone (landline or mobile) facilitiedl s&main highly useful. Similarly, national and
regional statistics offices should be equipped wigmsport and communications equipment to
enable the timely collection and compilation ofadat subnational levels.

In many healthcare settings, computers are already in discrete vertical health information

programmes and electronic medical records systerggjting in many non-compatible systems

being used within countries or regions. This oftggravates rather than alleviates duplication
and overlap. However, coherent capacity buildinglettronic and human resources throughout
the health system is a far more effective and etigtient approach. This must be supported by
clear data-management policies that protect prizenty/confidentiality.

4.0 Conclusion
In this unit you have studied the overview heal#tadmanagement system components. The
constituents of the input into health data managesgstems were considered as well.

5.0 Summary

In this unit, Health Data Management Systems astesys used to collect, analyze, retain,
retrieve and evaluate health information. The camepbs of the health information system
composing the input are the resources. Developmdgs&rengthening health information systems
depends upon how key units and institutions inclgdministry of health central health

information unit, disease surveillance and contralts, and the central statistics office function
and interact.

The legal and regulatory contexts in which healtforimation is generated and used are

important as they enable mechanisms to be estellish ensure data availability, exchange,
quality and sharing. The investment levels needeehtsure a sound health information system
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can vary according to a country’s overall leveldelvelopment. The infrastructural needs of the
health information system can be as simple as [sem@rid paper or as complex as fully
integrated, web-connected, ICT.

6.0 Tutor-Marked Assignment
1. Write briefly on the overview of the componeatdiealth data management systems
2. Explain what constitutes the inputs into heddba management systems

7.0 References/Further Readings
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UNIT 2 PROCESSESOF THE HEALTH CARE SYSTEMS
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Processes of the Health Care Systems
3.1 Health Information Indicators

3.2 Health Information Data Sources

3.3 Health Information Data Management
4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Readings

1.0INTRODUCTION
In this unit you will consider what constitutes fhrcesses of the health information system.

2.0 OBJECTIVES
After going through this unit, you should be alde t
» explain what constitutes the processes of thelnedtirmation system
* enumerate on the health information indicators
* itemize the various data sources
» discuss briefly health information management.

3.0 PROCESSES OF THE HEALTH CARE SYSTEM

Processes of the health information system involvew indicators and data sourcesare
selected as well as hodata is collected andnanaged A core set of indicators and related
targets for the three domains of health informat®the basis for a health information system
plan and strategy. Indicators need to encompassndetants of health; health system inputs,
outputs and outcomes; and health status.

Data sources can be divided into two main categopepulation-based approaches (censuses,
civil registration and population surveys) and itasibn-based data (individual records, service

records and resource records). Its noted that eeuwf other data-collection approaches and

sources do not fit neatly into either of the abownain categories but can provide important

information that may not be available elsewhereesehinclude occasional health surveys,

research, and information produced by communitgtasganizations (CBOSs).

Then data management covers all aspects of da@limgfrom collection, storage, quality-

assurance and flow, to processing, compilation amalysis. Specific requirements for
periodicity and timeliness are defined where aaiitie as in the case of disease surveillance.
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3.1 Health Infor mation Indicators

3.1.1 Domains of Health I nformation

The boundaries of a health information system ateconfined to the healthcare setting alone
and overlap with information systems in other feeléHealth information systems should offer
data for various needs, including information flee fprovision of services to individual clients,
statistics for planning and managing health sesyi@d measurements for formulating and
assessing health policy.

The three major domains of health information aséedninants of health, health system and
health status. Core indicators are needed to asBasge in these three major domains.

Indicators of determinants of healthinclude socioeconomic, environmental, behavioural,
demographic and genetic determinants or risk fac®uch indicators characterize the contextual
environments in which the health system operatesh\bf the information is generated through
other sectors, such as agriculture, environmentayalr.

Health systenindicators include inputs to a health system atated processes such as policy,
organization, human resources, financial resourdesalth infrastructure, equipment and
supplies. There are also output indicators sudheatth service availability and quality, as well
as information availability and quality. Finallyette are immediate health system outcome
indicators such as service coverage and utilization

Health statusndicators include levels of mortality, morbiditgisability and wellbeing. Health
status variables depend upon the efficacy and ageepof interventions and determinants of
health that may influence health outcomes indepshdef health service coverage. Health
status indicators should be available stratifiedd@aggregated by variables such as sex,
socioeconomic status, ethnic group and geograplucation in order to capture the patterns of
health in the population.

3.1.2 Defining coreindicators

The core indicators of a health system reflectsngha over time in each of the three health
information domains. As with any indicator, healtlicators should be valid, reliable, specific,
sensitive and feasible/affordable to measure. Thest also be relevant and useful for decision-
making at data-collection levels, or where a clezed exists for data at higher levels. Carefully
selected and regularly reviewed core indicatorsvited to strengthening a health information
system and can be viewed as the backbone of thensyproviding the minimum information
package needed to support macro and micro heatarayfunctions.

The main challenge will be to identify a small eéindicators. Individual programme areas will

each have a defined “minimal” list of indicator$tem at the instigation of external partners and
donors. When combined, these indicators can ceediiege burden in terms of data collection,
analysis and interpretation. A rational selectidraaminimum set of core health indicators is
therefore essential.

A framework for choosing core indicators is neettednsure that they make the comprehensive
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monitoring and evaluation of health and healthesyst possible. This framework should identify
key management functions and strategic decisionttzen classify them according to whether
they involve inputs/resources, processes, outpudsesults. When choosing an indicator and its
attributes (such as frequency of measurement aratl ¢é disaggregation) consideration must be
given to national and subnational measurement dsgsae indicators for which no statistic can

be generated will be of little use.

3.2 Health Infor mation Data Sour ces
Health system data are usually generated eithgrri2):

1. directly frompopulations (population-based sources) or

2. from the operations of health and otstitutions (institution-based sources).
Population-basedources generate data on all individuals withinngef populations and include
total population census, civil registration and glagon surveys. The common feature for all
these data sources is their relation to the whotmufation, not only to groups using institutional
services. Such data sources can either be consraiodi generated from administrative records
(such as civil registers) or periodic (such as &®ectional household surveys).

Institution-basedsources generate data as a result of administratideoperational activities.
These activities are not confined to the healthioseand include police records (such as reports
of accidents or violent deaths), occupational rep(auch as work-related injuries), and food and
agricultural records (such as levels of food pradumcand distribution). Within the health sector,
the wide variety of health service data includeshitdity and mortality data among people using
services; services delivered; drugs and commodgresided; information on the availability
and quality of services; case reporting; and resguruman, financial and logistics information.

Most data on the provision of clinical serviceshealth status at the time of clinical encounters
are generated “routinely” during the recording asplorting of services delivered. Health facility
surveys provide another important methodology faliecting data on health services and for
validating routine health service data by observs®gvice delivery, inspecting facilities,
interviewing staff and clients, and reviewing axds.

An essential source of data for health decisionintaks health researchHealth research
typically covers the following broad spectrum:

* biomedical,

* public health;

» health policy and systems;

* environmental health;

» social and behavioural sciences; and

» operations research into health ICT as part of iggfiecience and technology.
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Figure 2: Health Data Sources (adapted form Framework
and Standardsfor Country Health I nformation Systems

No single data-collection or research method canige the broad range of health data required
by any countries or state. The most appropriata datirces will depend upon the information
required and the cost-effectiveness and feasililitindividual methods. Any effective country
health data or information systems usually drava@et of core data sources. The contribution
of each source will vary due to differences in tiyges of data best collected. In many cases,
using a combination of sources leads to bettertguaformation while maintaining efficiency.

3.2.1 Population-based Sources

Censuses

The population and housing census is the primgoynmation source for determining the size of
a population and its geographical distribution, spiine social, demographic and economic
characteristics of its people. Censuses is iddadllyl every 10 years, and can provide vital
statistical data on population and housing situatio

From the health perspective, information on popottahumbers and distributions by age, sex
and other characteristics is essential for natiandl local planning, estimating target population
sizes and trends, and evaluating service-coverags and future needs. Information on major
determinants and risk factors, such as povertysinguconditions, water supply and sanitary
facilities may also be included. The nature of teasus allows for small-area estimation and
disaggregation by key stratifiers, such as socioecuc status. The census can also provide
additional information on health and mortality.
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Civil registration

Civil registration is the continuous, permanentmpalsory and universal recording of the
occurrence and characteristics of vital events (lwths, deaths, foetal deaths, marriages and
divorces) and other civil status events pertairtmghe population as provided by decree or
regulation, in accordance with the legal requiret@meach country.

The primary purpose of civil registration is theaddishment of legal documents as required by
law. However, the records generated also provideagr and most effective source of vital
statistics on births, deaths and changes in magitalis. When the civil registration system is
coupled with medical certification of cause of dieasing the principles and standards set out in
the International Statistical Classification of Diseasand Related Health ProblenfiCD),
obtaining accurate data on cause of death is gessib

Civil registration provides information on size aodaracteristics of a population, live births
over time, deaths by age and sex and others. $fichmation is invaluable for assessing and
monitoring the health status of populations, arahping interventions. Unfortunately, in many
settings, particularly low and lower middle incorm@untries, civil registration is weak or non-
existent and cannot serve as the source of vatsts.

Population surveys

In many developing countries, population surveys #re single most important source of
population health data. Of the 23 health-relatedGvDdicators, 17 are currently generated
through household surveys, such as the USAID-stpgddemographic and Health Surveys
(DHS) and the UNICEF-supported Multiple Indicatduster Surveys (MICS).

Population surveys are used to generate data on:

1. child and maternal mortality and health, nuinti service use, and knowledge and practices
related to health care;

2. health status evaluations, descriptions andmétants;

3. knowledge, beliefs and practices related toadisgrevention and transmission (especially of
HIV);

4. household expenditures on health; and

5. inequalities in health outcomes and accessdtithservices.

Population surveys conducted to assess non-healiles (such as incomes and expenditures, the
labour force, agriculture or education) may alsegate statistics on factors of major
importance to human health.

3.2.2 Institution-based Sources

Resource records

Resource and administrative records focus on ttaitguavailability and logistics of health
service inputs. This includes data on the dengity distribution of health facilities, human
resources for health, budgets and expenditureggsdamd other core commodities, and key
services.
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The minimum requirement is a database of healttitieas and the key services they provide.
Further development will involve mapping faciliteshuman resources, budgets and
expenditures, core commodities and key servicazafbnal and district levels. This typically

involves the use of Global Positioning System (GB&)ipment and Geographic Information
System (GIS) software to determine the locatiorseivice delivery sites and administrative
boundaries and place these on a computerized map.

Mapping the availability of resources, specificemventions, and disease patterns can then
provide important data from an equity perspectaved promote efforts to ensure that needed
interventions reach peripheral areas and do nasireooncentrated in urban centres.

Information on human-resource levels and distramgiof key staff is also essential and should
be monitored at central, district and facility lesveSuch data on doctors, paraprofessional
clinicians, midwives, nurses, nurse auxiliaries ataboratory technicians should be
complemented by further information such as healtbrker attrition through mortality,
resignation and possibly migration, plus outputsrfihealth-training institutions.

Service records

Service records cover not only the records of hesdtrvice providers but also the records of
events with important health consequences produrcesther sectors. These include records
made by the police, veterinary services, envirortaldmealth authorities, insurance companies
and occupational health agencies. The type of evantered will include unintentional injuries,
homicides, suicides, road traffic accidents, emuinental and meteorological incidents and alerts
on food and product safety. It is essential to wapthe service statistics from the private sector
and from community and civil society organizati@sswell as public sector institutions.

The focus of health service records is typicallysabnational information used to manage health
services. These records are based on service-gemheatata derived from health facilities and
patient-provider interactions covering care offerguaality of care, treatments administered, and
so on. A major characteristic and strength of lhesdirvice statistics is their local use for fagilit
management.

Individual records
Individual health records typically consist of:

» documentation of the provision of health servides éxample, of growth monitoring, or
antenatal and delivery care) to individual clients;

» case reports and disease records routinely produckdalth workers (of consultation
and discharge); and

» information held in special disease registrieslisas those for cancer).

Such records should also include the notificatiomd @ocumentation of individual cases of
disease and other health events captured by danegl systems and vertical disease
programmes. One of the main purposes of individeebrds is to help care providers to deliver
health services to individuals in a facility, ordbhgh outreach activities in the community.
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The content and format of individual records vaepending upon the services to be provided,
which include:

* preventive services for children under 5 or pregmaymen;

* acute curative care;

» follow-up of chronic diseases;

* inpatient care in a hospital setting;

» laboratory or radiographic examinations (requestsrasults); and

» referral of the patient to other care providers.

The outpatient management of many acute healthlgrsbis often recorded by the health
provider using simple diagnostic and treatment sioééther on plain paper or simple medical
record forms. These notes then act as a memottp dine provider if the patient returns.

3.3 Health Infor mation Data M anagement

Data Storage

Ensuring the proper storage and accessibility otha routine paper health data recorded and
collected through registers, cards, aggregatioreporting forms over the medium to long term

will facilitate its validation (accuracy, timelinescompleteness and reliability); analysis of

disease trends; assessment of quality of care; @esom of different service performance; and

ultimately the equitable distribution of resources.

Patient medical records provide one of the bestngles of the importance of data storage in the
healthcare setting. These are vital in managingadis trajectory and for clinical decision-
making in individual cases. Medical records shoblel classified and coded during (or
immediately after) clinical visits, then properlggt in an appropriate location (archive) in a way
that makes them easily retrievable.

Hospital and health-facility archives can vary imesfrom a single room to a dedicated floor.
However, a well organized archive usually:
» restricts access to authorized staff to protect dbefidentiality and privacy of the
patient/client;
» codes the system to make records retrievable;
» follows clear procedures for record distributior aa-filing; and
» observing mandatory rules for the minimum periognaiintenance and dispatch times at
ward, hospital and facility level, and in natioaathives.

Data registers and reporting forms are filed aodest properly at each administrative level and
classified according to date, geographical locatitle and/or national code. The unified storage
of different forms in a single setting facilitatestrospective investigations and studies, and
supervisory activities.

Ensuring data quality
A wide range of policies and process are needeshsare data quality. One guiding principle is
to reduce the necessary amount of information“taiaimum dataset”. This will then reduce the
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burden of data collection and this alone shouldrawe data quality. Other management actions
to improve data are regular local quality contnodl @ata-use checks, the use of clear definitions
of data elements, up-to-date training, and freq@eedback to data collectors and users. When
electronic communication facilities are availaldeta can be entered at decentralized locations
to provide immediate reporting to all levels.

Strong health information systems ensure that daget high standards of reliability,
transparency and completeness. It is importanssess source data and the statistical techniques
and estimation methods used to generate indicaBudding on the IMF Data Quality
Assessment Framework (DQAF) and IMF General Datss&nination System (GDDS), the
following criteria can be used to assess the quafihealth-related data and indicators:

» timeliness — the period between data collectionitmdvailability to a higher level, or its
publication;

» periodicity — the frequency with which an indicat®measured;

» consistency — the internal consistency of dataiwith dataset as well as consistency
between datasets and over time; and the extenhichwevisions follow a regular, well
established and transparent schedule and process;

* representativeness — the extent to which data atielgurepresent the population and
relevant subpopulations;

» disaggregation — the availability of statisticsasfied by sex, age, socioeconomic status,
major geographical or administrative region ancheity, as appropriate; and

» confidentiality, data security and data accessyb#li the extent to which practices are in
accordance with guidelinesl and other establisnamdards for storage, backup,
transport of information (especially over the Imiet) and retrieval.

Data processing and compilation

The procedures of data processing and compilatiemeant for the extraction and integration
of data. This process is composed of extracting ffatm data sources, ensuring data consistency
and quality, and achieving conformity through datnsformation so that data from separate
sources can be used together. Data processingoamallation have been treated exhaustive in ?
Module 2, Unit 3

4.0 Conclusion
In this unit you have studied what constitutesgrecesses of the health information system.

5.0 Summary

In this unit, processes of the health informatigstem involves hovindicatorsanddata sources
are selected as well as halatais collected angnanagedA core set of indicators and related
targets for the three domains of health informat®the basis for a health information system
plan and strategy. Indicators need to encompassrdetants of health; health system inputs,
outputs and outcomes; and health status.

6.0 Tutor-Marked Assignment
1. Explain briefly what constitutes the procesdabe health information system
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2. Enumerate on the health information indicators
3. Itemize the various data sources
4. Discuss briefly health information management
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UNIT 3OUTPUTSFROM THE HEALTH CARE SYSTEMS
CONTENTS

1.0 Introduction
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3.1 Information products

3.2 Dissemination and use

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Readings

1.0INTRODUCTION
In this unit you will consider what constitutes thaputs from the health information system.

2.0 OBJECTIVES

After going through this unit, you should be alde t
» explain what constitutes the outputs into the Ieaformation system
» enumerate on health information products
» discuss briefly the dissemination and use of heaftdrmation.

3.00UTPUTSFROM THE HEALTH CARE SYSTEMS

The main outputs from the health information systame information productionand
dissemination and use of informatidn information production, data must be transfedninto
information that will become the basis for evidemcel knowledge to shape health action. The
value of health information can be enhanced by nwki readily accessible to decision-makers
(giving due attention to behavioural and organaal constraints) and by providing incentives
for information use.

3.1 Information products

Information is produced from data only after datadrbeen compiled, managed and analysed.
This makes information evidence that can be useddégision-makers. The process of
transforming data into information products hasnbeavered in ? Module 2 Unit 2

3.2 Dissemination and use

3.2.1 Useof Information for Decision-Making

Information is used at various levels of the hedaistem for health service and system
management, planning, advocacy and policy develapri@ach level has a broad range of users
from different technical disciplines and vocationsith associated vocabularies and
communication methods. WHO recommends that counformation should be made a core
part of the day-to-day management of health sygi@mming and delivery. Thus, access and use
should be integral to health information systerarggthening activities.
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The dynamic links between demand, supply and quafiinformation should be addressed by
encouraging a culture in which information is dedeshand its use promoted. In practical terms,
this will require the establishment of institutibmaechanisms and incentives to create a culture
of evidence-based decision-making. Experience shinas the most effective mechanisms
involve linking data/information to actual resour@location (budgets) and developing
indicator-driven planning.

One important function of the health informatiorstgyn is to connect data production with its
use. Those responsible for collecting data sholgld lzenefit from its use. Users comprise those
delivering care and managing and planning healtgrammes. More broadly, users include
those financing health-care programmes both witbumtries (health and finance ministries) and
externally (donors, development banks and techsigpport agencies). Users of health data are
not confined to health-care professionals, managerstatisticians. Decision-making around
country health priorities necessarily involves thieler community (including civil society) as
well as policy-makers at senior levels of governtnen

Health-care planners and managers responsiblerdoking epidemiological trends, and the
response of the health system generally, need dededled data than policy-makers who require
it for broader strategic decision-making and innesits.

3.2.2 Ingtitutionalizing I nformation Use and Demand

It is simplistic to assume that a linear relatiotises between evidence and policy — that good
data will automatically lead to better decisionatthvill in turn result in enhanced health. In
practice, no linear sequence necessarily exists §ood data to better health.

Various types of data are obtained at differenelewf the health system, to be used by several
actors for many reasons. Providers generate anthigenation in the context of patient care;
managers need data to enhance efficiency and igdaets; planners rely on statistics for
operational decisions; and policy-makers use in&diom to prioritize and allocate resources.

At the level of clinical practice, good quality odre is greatly facilitated by well-kept records of
patient characteristics and provider responsesg¥ed clinical record-keeping remains far from
universal. In a large and complex society, policgking is fragmented and decisions are
sometimes difficult to make because of the compgatiterests of different players and agencies.
It has been postulated that the scarcity of eviddrased decision-making is not the result of
technical issues related to data generation buinstitutional and behavioural barriers that
impede the effective use of information.

Certain interventions can be applied to improve thee of information. Examples of
organizational and behavioural interventions fopiiaving the use of information in decision-
making and planning include:
* mechanisms linking data/information to actual reseu allocation (budgets and
expenditure);
* indicator-driven, short- (1 year) and medium-teBn5 years) planning;
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» organizational routines where managers are helduatable for performance through the
use of results-based indicators at all levels efttbalth system;

* a programme addressing behavioural constraintsata dse, for example through
applying incentives for data use, such as award®dst service delivery performance,
best/most-improved district or best health inforigrasystem products/use; and

* asupportive organizational environment that placpsemium on the availability and use
of well-packaged and well-communicated informatmm evidence for decision-making.

4.0 Conclusion
In this unit you have studied what constitutesdbgputs into the health information system.

5.0 Summary

In this unit, the main outputs from the health mfation system armformation productiorand
dissemination and use of informatidn information production, data must be transfedninto
information that will become the basis for evidear®l knowledge to shape health action. The
value of health information can be enhanced by nwaki readily accessible to decision-makers
(giving due attention to behavioural and organaal constraints) and by providing incentives
for information use.

6.0 Tutor-Marked Assignment

1. Explain what constitutes the outputs into thalthenformation system
2. Enumerate on health information products

3. Discuss briefly the dissemination and use oftheaformation.
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Module 4 Types of Health Data M anagement Systems

Unit 1 Overview of Types of Health Data Managen@ystems
Unit 2 Subject-based Health Care System

Unit 3 Task-based Health Care System

Unit 4 Administrative Health Care Systems

UNIT 1 OVERVIEW OF TYPESOF HEALTH DATA MANAGEMENT SYSTEMS
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Overview of Types of Health Data Managementesgs
3.1 Subject-Based Health Care Systems

3.2 Task-Based Health Care System

3.3 Administrative Health Care Systems

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment
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1.0INTRODUCTION
In this unit you will consider an overview of typeshealth data management systems.

2.00BJECTIVES
After going through this unit, you should be alde t
» describe an overview of types of health data mamagé systems

3.00VERVIEW OF TYPESOF HEALTH DATA MANAGEMENT SYSTEMS

Health Data Management Systems or Health Informafgstems are information management
systems that capture and display data relatedetadétivery of health care services. A health
information system is not just a system of patiep&per chart or most recently a system of
computers and software. It includes clinical guited, medical terminology dictionaries, and

interfaces the various diagnostic devices and atheical and business information databases,
such as laboratory, pharmacy and diagnostic imading also used for public health and

medical research purposes.

The goal of a Health Data Management System otth@dbrmation system is to check health
guality by comparing perceptions of health servidelsvered with the expected standards and to
provide timely and accurate information leadingbtetter health care planning and improved
diagnosis and more patients getting access totheaivices for an entire country.

A health information system usually describes oriethese several separate subsystems
containing data:
» Disease surveillance and outbreak notification.
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» Data generated through household surveys.

» Registration of vital events and censuses (bidbaths and causes of death).

» Data collection based on patient and service racamt reporting from community
health workers, health workers and health facditie

» Programme-specific monitoring and evaluation (exenfigr TB, HIV/AIDS, and EPI).

* Administration and resource management (includudget, personnel, and supplies).

The function of a health information system is ting together data from all these different
subsystems, to share and disseminate them to they rddferent audiences for health
information, and to ensure that health informaignsed rationally, effectively and efficiently to
improve health action. A strong health informatgystem is an essential component of sound
programme development and implementation, and isecuirement for strategic decision
making, providing the basis upon which improveditheautcomes depend.

Health Information System is generally divided itfte following types:
* Subject-based Information System
» Task-based Information System
» Care Access Internet System
» Administrative Health Care Systems

3.1 Subject-based Health Care Systems

A subject-based health information system is aesysthich is related to a particular thing in the
organisation such as a patient or doctor. The mvefitknown subject-based health information

system is the Patient Medical Record (PMR), whiem ®e Paper-Based Medical Record
(PBMR) or Electronic Medical Record (EMR). The PBMR a patient's paper chart where

information on a patient is recorded. The EMR ie #iectronic version of the PBMR that

captures and stores information based on a patieathe or medical record number. It may also
display information based on a physician's name.eikample, a physician can view lists of all

her patients who are currently in the hospital.

Another subject-based information health informatsystem is the Master Patient Index (MPI).
This type of system lists all the patients who haver been treated in a hospital or clinic.
Typically, the MPI system serves as the foundadiatabase for all other patient-related systems,
both clinical and administrative, such as patiectiesiuling, medical records, billing, claims
processing and business decision support.

3.2 Task-based Health Care Systems

Task-based systems are those that capture and iefaymation about specific health care-

related tasks such as laboratory, diagnostic ingagind medication management (pharmacy)
systems. These systems are driven by the mastenpiidexing (MPI) system and they capture
information and copy it to the electronic healtbae system.
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3.3 Administrative Health Care Systems

Administrative health care systems extract inforamatfrom clinical systems and use it to
manage daily operations, such as scheduling appents and billing insurance carriers or
patients for services rendered. Decision suppatesys extract data from various clinical and
administrative systems and compile it in variouysvip identify trends, analyze costs, or solve
problem areas in operations. For example, an isergathe number of patients with a diagnosis
of adult onset diabetes (Type Il diabetes) maycaig that a health care provider must expand its
diabetes education services.

Administrative health care systems sometimes cafledpital information system (HIS) or
financial Information Systems (FIS) are computestesns that manage mainly the business and
administrative aspects of a hospital or a healthaatting. Although the primary priority of
healthcare institutions is to save lives and ndtingaprofits, they do acquire running costs from
day to day operations; including purchases and gi@jroll. Therefore, healthcare business
activities can be quite complex and the introductd Financial Information Systems aims to
ease that daunting task that faces hospitals.

4.0 Conclusion
In this unit you have studied an overview of theety of health data management systems.

5.0 Summary

In this unit, Health Data Management Systems dmnmation management systems that capture
and display data related to the delivery of healite services. A health information system is
not just a system of patients’ paper chart or mestntly a system of computers and software. It
includes clinical guidelines, medical terminologyctobnaries, and interfaces the various

diagnostic devices and other clinical and businefsmation databases, such as laboratory,
pharmacy and diagnostic imaging. It is also used doblic health and medical research

purposes.

6.0 Tutor-Marked Assignment
1. Describe an overview of types of health dataagament systems

7.0 References/Further Readings

1. World Health OrganisationfFramework and Standards for Country Health Inforiomat
SystemsSecond edition, 2008, Health Metrics Network, Wddealth Organization, Geneva,
Switzerland.

2. World Health Organisation, 199&uidelines for the development of health management
information systemsWorld Health Organization, Geneva, Switzerland.

3. World Health Organisation, 2003mproving Data Quality: A Guide for Developing
Countries, World Health Organization, Geneva, Switzerland.

4. World Health Organisation, 200%uidance for the Health Information Systems (HIS)
Strategic Planning Process: Steps, Tools and Teieplor HIS Systems Design and Strategic
Planning, Version 6, Health Metrics Network, World Health OrganizatiolGeneva,
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UNIT 2 SUBJECT-BASED HEALTH CARE SYSTEM
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content

3.1 Patient Medical Record

3.2 Master Patient Index

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment
7.0 References/Further Readings

1.0INTRODUCTION
In this unit you will consider the subject-basefbimation system and the various types.

2.00BJECTIVES

After going through this unit, you should be alde t
» describe an overview of the subject-based inforonagiystem
* enumerate on the various types of patient medezirds
» Discuss the important features of the master paitieiex

3.0MAIN CONTENT

3.1 Patient M edical Record

3.1.1 Paper-Based Medical Record

The patient medical record (PMR) has traditionaken a paper record, which contains diverse
data, accumulated over a single or multiple episadeere the patient interacted with the health
system. The paper-based medical record (PBMR)nergdy bundled into a single (occasionally
multiple) file(s) and kept in a central repositafyen called the Medical Record Department.

The individual file is identified by a coding systethat links patient demographics to a unique
number called medical record number (MRN). Staffthe Medical Record Department are
responsible for filing, updating, retrieving, andintaining the PBMR. The PBMR will often

contain details of hospital inpatient and outpdtiadmissions; hand-written file notes from
medical, nursing, and allied health staff; resutfs laboratory, pathology, and imaging

investigations; operation reports; and copies afrespondence sent to referring and local
medical officers. In some instances, paper copfegmaging tests, operative findings, and
endoscopy results will also be included.

Data contained in a PBMR are complex and divergea ASimple level, these data can be

separated into demographic and clinical historformation. Demographic data include details
such as the patient’'s name, date of birth, theuenigpedical record number (MRN) or patient
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identification number (PID), address and contatitie next-of-kin, mother’s maiden name, and
names/address/contact details of the referringod®eind/or local medical practitioners.

Meanwhile, the clinical historic data include infaation relevant to the medical domain such as:
the current clinical diagnosis, medical history, digations, allergies, examination findings,
treatment plan, results of investigations, nursotgervations, and treatment plans and notes
from other allied health professionals includingygibtherapists, occupational therapists, and
social workers.

Over time, the clinical historic data contain setig events that chronicle the development of
various diseases and the investigations, compicgatiand treatment of these disease states.
Although reports of various investigations may barfd appended to the PBMR, in the past it
was not possible to include images from the variwsss that were performed. For example,
departments of medical imaging would maintain tleswn physical archive of previous X-rays,
which were linked to the PBMR by the medical recouthber.

Problems with PBMR include different sets of hanitimg with varying degrees of legibility,
abbreviations, and author identification, diffigulin reading handwritten notes. It has been
suggested that handwritten reports or notes, nhander entry, nonstandard abbreviations, and
poor legibility are sources of medical error

However, the most appropriate tool to capture nadiata is still to some extent controversial
because in some surveys, interpretation of infoonarom paper was ranked higher than that
from a computer display. Some studies suggesatpaper-based approach is a more effective
method of communication between clinicians andehisrhigh satisfaction level, but this is
surely tempered by the quality and legibility oé thotes.

Another consideration is that a paper-based appraactill regarded in legal circles as the
primary data source, and insurance companies relg 8BMR to evaluate appropriateness of
admission and length of stay.

3.1.2 Electronic Medical Record

The improvements in information technology coupleth the increasing volume of data that
need to be stored in a medical record and the foegtese data to be transferred across multiple
sites where different medical services are accelgquhtients have become important reasons
for seeking an electronic solution to manage tleisieal data.

An electronic medical record (EMR), which is theatonic equivalent of a patient's paper chart
(or PBMR), is a computerized medical record creategh organization that delivers health care,
such as a hospital and or other health instituti&hectronic medical records tend to be a part of
a local stand-alone health information system #blatvs storage, retrieval and modification of

records.

An Electronic Medical Record is an assembly of d&dized documents, ordered and concise,
directed to the register of actions and medicacgdores; a set of information compiled by
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physicians and others health professionals; a tergisf integral facts, containing all the
information regarding patient health data; andliafoup of the risk values and clinical profile.

It is obvious that effective management, processargd communication of patient data in
medical records to the relevant staff improvesdbelity of healthcare. So it is reasonable to
think that if a digital medical record (Electronidedical Record) were able to overcome the
limitations of a Paper-Based Medical Record, ildiek that the quality of care should also
improve.

Important considerations in EMR are the quantitg aomplexity of the data, the marked
diversity in the information infrastructure and aadses within and across hospitals (public,
private, and university-based) and the communaggl general practice, medical center, rural or
community center). Heterogeneity in system andastfucture within and across health
institutions is also likely to grow because of lafkuniform terminologies and standards as more
institutions embrace digital medical record.

Features of Electronic Medical Records

The Electronic Medical Record (EMR) is a subjectdzhelectronic medical record that includes
health documentation for a patient covering alvises provided within an enterprise. In the
earliest phase of an EMR, the main effort is toveoh patient records into digital format for

archiving by scanning reports, letters, and otlatspof the record.

A more advanced form of EMR requires the applicatd processing and analytic methods. In
this, the first step in the development of an EMRhe introduction of a standard terminology,
classification, and rules for communication. Thoulsitk of a uniform terminology for even
common disorders has been a longstanding issuesilthicare.

There are certain common attributes of an EMR. dig#tal nature of an EMR allows data

contained within it to be searched and retrievethe©attributes include system quality (e.g,
accessibility, usability), information quality (e.geadability, accuracy), and decision support
(e.g. data analysis).

Accessibility describes the degree to which a sysi® reliable. Although the EMR has the
potential to be accessed by multiple users at pleltiocations, these same users are then
dependent upon the electronic medium for criticalad An unreliable system could lead to
medical errors.

Usability describes the ability of the EMR to beegrated into the clinical workflow in a
seamless manner. Everyone is familiar with pootwsnk that does not deliver the desired
outcomes or delivers them at such a cost in tingeflaustration that users no longer use the
software.

Legibility is not an issue with an EMR although sead documents can be problematic.
However, a criticism remains that complex dataddten easier to read from a piece of paper
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rather than from a computer monitor. Data storaigeelectronic media is far less space- and
weight-expensive.

Accuracy is difficult to define in this context boan be defined as the degree (measured as a
percentage) of correctness, completeness, andsimehess in a dataset. Computer-defined
fields, when appropriately designed for data ergrgyide a mechanism for an EMR to be more
comprehensive than a PBMR.

Benefits of an Electronic Medical Record
The main benefits of an electronic medical recadude the following:

* Ready access, rapid searching, secure storagsagmttansmission of patient data.

* Replacement of paper-based medical records which bea incomplete, fragmented
(different parts in different locations), hard &ad and (sometimes) hard to find.

* Provision of a single, shareable, up to date, ateurrapidly retrieveable source of
information, potentially available anywhere at dinye.

* Requirement of less space and administrative ressur

» Potential for automating, structuring and streamgrclinical workflow.

* Provision of integrated support for a wide rangedddcrete care activities including
decision support, monitoring, electronic prescmhirelectronic referrals radiology,
laboratory ordering and results display.

* Maintenance of a data and information trail that ¢& readily analysed for medical
audit, research and quality assurance, epidemudbgionitoring, disease surveillance

» Support for continuing medical education

Barriers of Electronic Medical Records
Widespread implementation of EMRs has been hamp®redany perceived barriers including:
» Technical matters (uncertain quality, functionaliéase of use, lack of integration with
other applications)
» Financial matters - particularly applicable to mmblicly funded health service systems
(initial costs for hardware and software, mainteamupgrades, replacement)
* Resource issues, training and re-training; restgtény potential users; implied changes in
working practices.
» Certification, security, ethical matters; privagydaconfidentiality issues
* Doubts on clinical usefulness
* Incompatibility between systems (user interfacesteay architecture and functionality
can vary significantly between suppliers’ products)

3.2 Master Patient Index

Master Patient Index (MPIg database, is an electronic medical record sy#tatrmaintains a
unique index (or identifier) for every patient retgred at a health care institution. The MPI is
used by each registration application (or process)in the health care institution to ensure a
patient is logically represented only once and wiitb same set of registration demographic /
registration data in all systems and at an orgéoizal level. It can be used as enterprise tool to
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assure that vital clinical and demographic infoioratan be cross-referenced between different
facilities in a health care system.

An MPI correlates and cross-references patientiiilens and performs a matching function with

high accuracy in an unattended mode. It is constl@n important resource in a healthcare
facility because it is the link tracking patiengrpon, or member activity within an organization
and across patient care settings.

The MPI system is characterized by a structurechdbrthat permits instantaneous access to
medical patient records and eliminates all papedica¢ records, allowing accurate, quick
documentation and retrieval of patients’ visits.

MPI has been created to identify patients encoadteat healthcare facilities. MPI has the
responsibility of administering the generation aniization of appropriate health information
that assists in decision making, management oftthearvices and their delivery. The MPI
functionalities are fostered on the national anlghsational levels, and are based on an explicit
analysis of the needs of information.

Some recommended core data elements for mastenpatidexing and searching records
include:

* Internal patient Identification

» Patient Name

» Date Of Birth

» Date Of Birth qualifier

» Gender
e Race

» Ethnicity
* Address

» Alias/pervious name

» Facility identification

* Universal patient identifier (if available)
* Account number

* Admission date

» Discharge date

» Service type

» Patient disposition

4.0 Conclusion
In this unit you have studied what subject-baséarimation system is.

5.0 Summary

In this unit, patient medical record (PMR) has iiadally been a paper record, which contains
diverse data, accumulated over a single or mulapisodes where the patient interacted with the
health system. The paper-based medical record (PBMIR)enerally bundled into a single
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(occasionally multiple) file(s) and kept in a cemtrepository often called the Medical Record
Department.

Master Patient Index (MPljs an electronic medical record system that maistaiunique index
(or identifier) for every patient registered at ealih care institution. The MPI is used by each
registration application (or process) within thealtie care institution to ensure a patient is
logically represented only once and with the saeteo§ registration demographic / registration
data in all systems and at an organizational level.

7.0 Tutor-Marked Assignment

1. Describe an overview of the subject-based in&bion system
2. Enumerate on the various types of patient médicards

3. Discuss the important features of the masteeipaindex

7.0 References/Further Readings

1. World Health Organisatiori-ramework and Standards for Country Health Inforiomt
SystemsSecond edition, 2008, Health Metrics Network, Wddealth Organization, Geneva,
Switzerland.

2. World Health Organisation, 199&uidelines for the development of health management
information systemsWorld Health Organization, Geneva, Switzerland.

3. World Health Organisation, 2003mproving Data Quality: A Guide for Developing
Countries, World Health Organization, Geneva, Switzerland.

4. World Health Organisation, 200%uidance for the Health Information Systems (HIS)
Strategic Planning Process: Steps, Tools and Tetepltor HIS Systems Design and Strategic
Planning, Version 6, Health Metrics Network, World Health OrganizatiolGeneva,
Switzerland.

5. PAHO, 1999, Setting Up Healthcare Services madron Systems, PAHO Publications

6. Heather Grain and Paula Procter, 2009, Usindtiki&mata: Applying Technology to Work
Smart, Churchill Livingstone, Elsevier Australi®)a®

7. Nicole Archangel, 2007 he critical issues affecting the introduction ofdith Management
Information Systems in developing countries in o&fri Thesis Master Informatiekunde,
Programma Business Information Systems, Univetsitgi Amsterdam, Netherlands.

8. International Monetary Fund General Data Dissation System (GDDS), 2003.
http://dsbb.imf.org/vgn/images/pdfs/gdds_oct_2068.p

64



DAM 463 HEALTH DATA MANAGEMENT

UNIT 3TASK-BASED HEALTH CARE SYSTEMS
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1.0INTRODUCTION
In this unit you will consider the task-based imh@tion system and the various types under it.

2.0 OBJECTIVES

After going through this unit, you should be alde t
» describe in detail what task-based informationliatzout
» discuss the various types of task-based informatystem

3.0 TASK-BASED HEALTH CARE SYSTEM

Task-based systems are those that capture and iefeymation about specific health care-

related tasks such as laboratory, diagnostic ingagimd medication management (pharmacy)
systems. These systems are driven by the mastenpiidexing (MPI) system and they capture
information and copy it to the electronic healtbae system.

3.1 Laboratory I nformation System

A laboratory information system (LIS) is a computdormation system that manages laboratory
information for all the laboratory disciplines suds clinical chemistry, haematology and
microbiology, immunology, blood bank (Donor and fstusion Management), surgical
pathology, anatomical pathology, flow cytometry anitrobiology. It is a class of software that
receives, processes, and stores information gexkbgtmedical laboratory processes.

Laboratory Information Systems provide modules $ending laboratory tests order to the
instruments through its multiple instrument inteds, some are known as to have as many as
five hundred, track those orders and then capheedsults as soon as they become available.

The result can then be analysed and a report thergied from it. This report can be sent off for

printing at a specific point, sent off to other tgyss either to be added to patient’'s electronic
medical record or for billing.
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Features of laboratory Information Systems include:

» Patient management Patient details like the admission date, adngtfphysician, and
admission number can be maintained by a Laboratofgrmation System. Other
information concerning the patient's specimen idolg the ordering physician,
department ordering the test, specimen type, datef collection and receipt, and the
initials of the collecting technician, can also m@naged in a Laboratory Information
System.

» Decision Support Laboratory orders can be cross-referenced agelassification codes
such as ICD-9 and LONIC, and also verified thatdbeect test is being carried out.

» Patient Tracking- A patient tests can be catalogued and calledviagn the need to
review them comes up.

* Quality Assurance Ensures that the tests are carried out usingthneently available
standards.

Basic operation

Laboratory Information Systems (LISs) are oftert phan integrated informatics solution which
involves many disparate applications. Use of an ¢d8tributes significantly to the overall care
given to patients. The LIS is used in inpatient audpatient settings and in many cases is
designed to support both.

From an outpatient/ambulatory perspective, LISraBon frequently begins after a physician

has arrived at an initial diagnosis. For exampl@atient enters the hospital looking pale and
complaining of fatigue. The physician, suspectimgraia, might decide to order a complete

blood count (CBC). In an inpatient setting whent thatient is admitted into the hospital, the

system is used to order tests, provide specimecepsing assistance, receive the results from
analyzers and deliver lab reports to the attendmgsician.

Order entry and check in

An order is placed in the system usually by a ptigsi or laboratory scientist. The order or lab
request contains a list of tests to be performedrmor more patient specimens (e.g., blood or
urine). In many cases, each order is tracked witmigue identifier. This identifier (which is
usually a number) is often referred to as Lab ID.

Most LIS systems can be configured to downloadsihecimen data to an analyzer either after
the order is placed or when a specimen is recaivadesting lab. When the specimen's barcode
is read by the instrument, the unique ID from tpecémen label is matched with the order
previously downloaded to the instrument. This gysi®often called "Batch Download".

When results of lab tests are available, they amtered into the system manually or
automatically downloaded from an instrument. Onoesé results are double-checked by the
Medical Laboratory Scientist or autoverified, thaye released. Released results are often
automatically printed or written on lab reports @hare delivered to the attending physician or
clinic. Results must be verified and released tienaling physicians as soon as possible.
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Lab Reports are the final output of all LIS systearsl, in many cases, the primary LIS
interaction with healthcare professionals outside lab. The reports can either be printed or
faxed in paper-based labs; they can be deliver@@miail or file in paperless labs. The degree to
which an LIS supports customizable lab reports feedbility in modes of delivery of results is
one major factor in determining its success innttaeketplace.

3.2 Radiology Information System

A radiology information system (RIS) is a compuggstem that assists radiology services in the
storing, manipulation and retrieving of informatiolt is a computerized database, which

generally consists of patient tracking and scheduliresult reporting and image tracking

capabilities.

RIS complements Hospital Information Systems (Hi8{l is critical to efficient workflow to
radiology practices. It is especially useful forrmmaging radiological records and associated data
in multiple locations and is often used in conjimet with a picture archiving and
communication system (PACS) to manage work flow laifishg.

Some of the areas that can be addressed by ragiolfmgmation systems are:

Patient Management: radiology information systels be used to manage a patient’s
entire workflow within the radiology department, dges and reports can be added to and
retrieved from electronic medical records (EMRg) aiewed by the authorized radiology staff.

Scheduling: Patient appointments for inpatients angbatients can be scheduled when
an order is received. Functions for scheduling thgous available radiology staff with the
allocated time slots can also be handled by thelagly information system.

Patient Tracking: The patient can be tracked fraimiasion to discharge, with all the
radiology procedures carried out recorded. This ldvanclude the patient's past, present and
future appointments.

Results Reporting: Reports concerning the resdltanoindividual patient, a group of
patients or a particular procedure can be genetmied a radiology information system.

Film Tracking: Individual films can be tracked.

Billing: An RIS facilitates detailed financial rembkeeping, electronic payments and
automated claims submission.

3.3 Pharmacy Information System

Pharmacy Information Systems (PIS) are complex coengsystems that have been designed to
meet the needs of the pharmacy department. Thrtheglase of such systems, pharmacists can
supervise and have inputs on how medication is ursadospital.

Some of the activities which Pharmacy Informatigist8ms have been employed in pharmacy
departments include:

» Clinical Screening: The Pharmacy Information Syste&an assist in patient care by the
monitoring of drug interactions, drug allergies amither possible medication-related
complications.

When a prescription order is entered, the systemcba&ck to see if there are any interactions
between two or more drugs taken by the patient Ismeously or with any typical food, any

67



DAM 463 HEALTH DATA MANAGEMENT

known allergies to the drug, and if the appropr@daeage has been given based on the patient’s
age, weight and other physiologic factors. Alemisl #ags come up when the system picks up
any of these.

» Prescription Management: The Pharmacy Informatigste®n can also be use to mange
prescription for inpatients and/or outpatients. Wheescription orders are received, the
orders are matched to available pharmaceuticaluotedind then dispensed accordingly
depending on whether the patient is an inpatieougpatient.

It is possible to track all prescriptions passedulgh the system from who prescribed the drug,
when it was prescribed to when it was dispensed.

It is also possible to print out prescription labahd instructions on how medication should be
taken based on the prescription.

* Inventory Management: Pharmacies require a contisiwo/entory culture in order to
ensure that drugs do not go out of stock. Thisaslereven more difficult when there are
multiple dispensing points. When don manually ¥esy difficult to maintain an accurate
inventory.

Pharmacy Information Systems aid inventory managéimg maintaining an internal inventory
of all pharmaceutical products, providing alertsewhhe quantity of an item is below a set
guantity and providing an electronic ordering sgsteat recommends the ordering of the
affected item and with the appropriate quantityrfrapproved suppliers.

» Patient Drug Profiles: These are patient profilesmaged by the Pharmacy Information
System and contain details of their current and peslications, known allergies and
physiological parameters. These profiles are usedded for clinical screening anytime
a prescription is ordered for the patient.

* Report Generation: Most Pharmacy Information Systean generate reports which
range from determining medication usage pattermisarhospital to the cost of drugs
purchased and /or dispensed.

* Interactivity with other systems: It is importaritat Pharmacy Information Systems
should be able to interact with other availabletesys such as the clinical information
systems to receive prescription orders and finanicfarmation system for billing and
charging.

3.4 Nursing Infor mation System

Nursing information systems (NIS) are computer eyt that manage clinical data from a
variety of healthcare environments, and made adailan a timely and orderly fashion to aid
nurses in improving patient care.
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To achieve this, most Nursing Information Systemes @designed using a database and at least
one nursing classification language such as Nomhercan Nursing Diagnosis (NANDA),
Nursing Intervention Classification (NIC) and NungiDiagnosis Extension and Classification
(NDEC).

Some of the features that are provided by Nurawfgyination Systems include:

« Patient Charting: A patient’s vital signs, admiss@nd nursing assessments, care plan
and nursing notes can be entered into the syst#mareis structured or free text. These
are the stored in a central repository and retdevieen needed.

» Staff Schedules: Nurse can self schedule theitsshging scheduling rules provided in
shift modules. The shifts can later be confirmealmnged by a scheduling coordinator
or manager. Shift modules are designed to handlenaies, overtime, staffing levels and
cost-effective staffing.

* Clinical Data Integration: Here clinical informatiofrom all the disciplines can be
retrieved, viewed and analysed by nursing staff #wet integrated into a patient’s care
plan.

» Decision Support: Decision support module can bededdto Nursing Information
Systems, and they provide prompts and remindesagalvith guides to disease linkages
between signs/symptoms, etiologies/related fa@odspatient populations. Online access
to medical resources can also be made available.

There are benefits to be enjoyed by implementingsiMg Information Systems and they
include:

* Improved workload functionality: Staffing levelscappropriate skill mix per shift can
be more easily determined by the shift moduless Téads to less time spent in designing
and amending rosters.

» Better care planning: Time spent on care planrsngduced, while the quality of what is
recorded is improved. This makes for more comptstee plans and more complete
assessments and evaluations.

» Better drug administration: Electronically presedbdrugs are more legible, thus making
it less likely that drugs would be wrongly admieigd to patients.

Despite the benefits Nursing Information Systemgehe offer, they are not widely used in
healthcare and where they have been installed,libeg not been readily accepted. This could
probably be due to lack of adequate training anldré&ato educate the end-user on what the
reasons are for its introduction. Moreover, vetildiresearch has been done to determine the
cost benefits or cost effectives of such infornrasgstems.

4.0 Conclusion
In this unit you have studied the task-based in&drom system and the various types under it.

5.0 Summary

In this unit, task-based systems are those thau@nd report information about specific
health care-related tasks such as laboratory, dsignimaging and medication management
(pharmacy) systems. These systems are driven bypadiséer patient indexing (MPI) system and
they capture information and copy it to the elegitdealth record system.
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6.0 Tutor-Marked Assignment
1. Describe in detail what task-based informat®ali about
2. Discuss the various types of task-based infaonaystem
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UNIT 4 ADMINISTRATIVE HEALTH CARE SYSTEMS
CONTENTS
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3.2 Benefits of Administrative Health Care System
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6.0 Tutor-Marked Assignment

7.0 References/Further Readings

1.0INTRODUCTION
In this unit you will study administrative healthre systems with its features and benefits.

2.0 OBJECTIVES
After going through this unit, you should be alde t
» discuss administrative health care systems
» describe the benefits of administrative health sgstems
* enumerate on the features of administrative healtb systems.

3.0ADMINISTRATIVE HEALTH CARE SYSTEMS

Administrative health care systems extract inforamatfrom clinical systems and use it to
manage daily operations, such as scheduling appeitts and billing insurance carriers or
patients for services rendered. Decision suppatesys extract data from various clinical and
administrative systems and compile it in variouysvi identify trends, analyze costs, or solve
problem areas in operations. For example, an isergathe number of patients with a diagnosis
of adult onset diabetes (Type Il diabetes) maycaig that a health care provider must expand its
diabetes education services.

Administrative health care systems sometimes cdfledpital information system (HIS) or
financial Information Systems (FIS) are computestesns that manage mainly the business and
administrative aspects of a hospital or a healthaatting. Although the primary priority of
healthcare institutions is to save lives and ndtintaprofits, they do acquire running costs from
day to day operations; including purchases and gi@yroll. Therefore, healthcare business
activities can be quite complex and the introductd Financial Information Systems aims to
ease that daunting task that faces hospitals.

3.1 Features of the Administrative Health Care Systems
Features of the Administrative Health Care Systemiside:

Payroll: Handles all the recurring and non-recgripayments and deductions for
employees. All recurring transactions can be autmaléy generated each payroll period with
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non-recurring transactions such as overtime addethé payroll upon approval. It is also
possible to maintain employee pay rates, entitlémefull salary movements and payroll
histories.

Patient Accounting: This concentrates on finandrainsactions generated during a
patient’s visit to the hospital. These include iigyat and outpatient charges, doctors’ fees
generated across the hospital, the cost of proesgdaperations and medications.

Accounts Payable: Handles the processing of ingaarel payments within the hospital.

Accounts Receivable: This provides support for tredmaintenance of the records of all
clients, invoices and payments.

General Ledger: This handles the collection, prsiogsand reporting of financial data
generated by all transactions, enabling a curestyrate and instant view of the financial status
of the hospital at any point in time.

Fixed Asset Management: This deals with asset datantion and depreciation
forecasting. The transfer of fixed assets betwemrations, cost centres or departments;
reclassification of assets and reassessments eff \zses can functions that can be done by the
Financial Information System.

Claims Management: Manages all claims that are rt@desurance companies

Contract Management: Keeps track of all ongoingremts.

3.2 Benefits of Administrative Health Care System

» Easy Access to Patient Data to generate variedrds, including classification based on
demographic, gender, age, and so on. It is espebiheficial at ambulatory (out-patient) point,
hence enhancing continuity of care. As well aserimt-based access improves the ability to
remotely access such data.

* It helps as a decision support system for theitalsauthorities for developing comprehensive
health care policies.

» Efficient and accurate administration of finandit of patient, engineering, and distribution of
medical aid.

» Improved monitoring of drug usage, and studyftéativeness. This leads to the reduction of
adverse drug interactions while promoting more appate pharmaceutical utilization.

* Enhances information integrity, reduces trangiaip errors, and reduces duplication of
information entries.

4.0 Conclusion
In this unit you have studied administrative healihe systems, their features and benefits.

5.0 Summary

In this unit, administrative health care systemsaet information from clinical systems and use
it to manage daily operations, such as schedulgpgiatments and billing insurance carriers or
patients for services rendered. Decision suppastesys extract data from various clinical and
administrative systems and compile it in variouysve identify trends, analyze costs, or solve
problem areas in operations.

6.0 Tutor-Marked Assignment
1. Discuss administrative health care systems
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2. Describe the benefits of administrative headtfecsystems
3. Enumerate on the features of administrativetheare systems.
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