Second Edition

INFORMATICS

FOR HEALTH PROFESSIONALS

Kathleen Garver Mastrian
Dee McGonigle

ks % NAVIGATE®
NSIDE [ADvANTAGE ACCESS B



Brief Contents

Preface Xiii
Acknowledgments Xvii
Contributors Xix
A Visual Walkthrough XXi
SECTION|  Building Blocks of Health Informatics 1
Chapter 1 Informatics, Disciplinary Science, and the
Foundation of Knowledge......................... 5
Chapter 2 Introduction to Information, Information Science,
dnd [NTOFMation SYSEEIMS «.ueon v ssa sonsspesmians 19
Chapter 3 Computer Science and the Foundation
of Knowledge Model ............................ 31
Chapter 4 Introduction to Cognitive Science and Cognitive
111017 (11511 [P . 59
Chapter 5 Ethical and Legal Aspects of Health Informatics. . ... 69
SECTION Il Choosing and Using Information Systems 105
Chapter6  Systems Development Life Cycle................. 109
Chapter7 Administrative Information Systems.............. 123
Chapter 8 The Human-Technology Interface................ 139
Chapter9 Electronic SECUNtY < covensses avs wan vas somvan vas 157

Chapter 10 Workflow and Beyond Meaningful Use............ 171




iv Brief Contents

SECTION Il Informatics Applications for Care Delivery 187

The Electronic Health Record and Clinical Informatics ... 191 |

Chapter 11
Chapter12 Informatics Tools to Promote Patient Safety, Quality

Outcomes, and Interdisciplinary Collaboration. ....... 209
Chapter13  Patient Engagement and Connected Health.. ...... 233
Chapter 14  Using Informatics to Promote Community

and Population Health.......................... 259

SECTION IV Advanced Concepts in Health Informatics 275

Chapter15  Informatics Tools to Support Healthcare Professional

Education and Continuing Education.............. 279
Chapter16  Data Mining asa ResearchTool................... 309
Chapter17  Finding, Understanding, and Applying

Research Evidence in Practice.................... 331
Chapter18  Bioinformatics, Biomedical Informatics,

and Computational Biology ..................... 351

SECTIONV  Practice in the Future 367

Chapter19  The Art of Delivering Patient-Centered Care

in Technology-Laden Environments. .............. 371
Chapter20  Generating and Managing Organizational

Knowledge ........covvvvviniiiiiiiii, 381
Appendix A Allied Health Professional Organizations 395
Appendix B Emerging Healthcare Technologies by Discipline 409
Abbreviations 41
Glossary 417
Index 449



Contents

Prefatl v misnnuinens s nivisssvies Xiii
Acknowledgments ......oivviiiiiiiiienninne xvii
Contributors .....cooneueinns e Xix
AVisual Walkthrough. .......ocovvevnnnnnnnnns XXi

SECTION | Building Blocks of
Health Informatics 1

Chapter 1 Informatics, Disciplinary
Science, and the Foundation
of Knowledge................5

1 €56 2 (BT 6 1 7R —— 6
The DIKW Paradigm . .vvvvivieeiieeienernnenns 6
The Foundation of Knowledge Model. ............ 9
Core Informatics Competencies. .......ovvvnvenns 13
LTI im0 17
Thought-Provoking Questions ................... 18
Apply YourKnowledge ...... ...l 18
References .oovvreiiiiiiii i 18

Chapter 2 Introduction to Information,
Information Science, and
Information Systems ........19

INEFORUEHON vy siimeny e s 20
INfOrmMation. .....oovvr i 20
Information Science .. .......................22
IfOEMaTION PIOCBERING . o wrvmsvasmvsibas s 23
Information Science and the Foundation

of Knowledge......covvevviiiiiiiiiiiiiann, 24
Introduction to Information Systems............. 25

Information Systems............ T 27

S8 g1 11 R T 29
Thought-Provoking Questions . .......o.ooovven. .. 29
Apply YourKnowledge .........ccovvviivviiinnns 30
e o L T 30

Chapter3 Computer Science and
the Foundation of
Knowledge Model...........31

IERPRRCHIOY. o srsvisivins R S A 33
The Computer as a Tool for Managing
Information and Generating Knowledge ...... 33
Computer Components .....oeviveeiinns, S 34
WIS e msmssissssmrasnin sty B 34
Acquisition of Data and Information:
IR COMEENERES s -t

Processing of Data and Information:
Throughput or Processing Components ... 47

Dissemination: Output Components........ 48
What s the Relationship of Computer Science
to Knowledge? ....oovvveevviininnnnn. O 49
How Daoes the Computer Support
Collaboration and Information Exchange?..... 49
What is the Human-Technology Interface?. .. .... 54
Lookingtothe Future. . ....oovviviiiiiiinininns 55
QUaMHLIM COMPUING s isnenmiuai 55
Voice-Activated Communicators......... cusDD
Game and Simulation Technology .......... 55
Vitfual Realityeieus vemmenanmmasnsssnnmsinmas 56
Mobile DeVICeS. . ..vvurreerieiieeerieansn. 56
ST 41 37 L S T 57
Working Wisdom . .....oovviiiiiiiiiiiiniiniinns 57
Application Scenario. . ... 57
Thought-Provoxing QUestions .. .. .. visssewass vin 58
REfEMBNCES covivrmuinsisesun snis s avshen i 58



vi Contents

Chapter 4 Introduction to Cognitive
Science and Cognitive
Informaticsee s cvvivinnainaoedd

L 3 L T L r 60
COETHIVE SEIBNEE sowvanssusvanae sy, 60
Sources of Knowledge.........oovvvvviiinnnnn.n. 61
Nature of Knowledge..........ccooiiiiviinennnn. 62
How Knowledge and Wisdom are used

i Recision Making asuwasnwsassgossussss 62
Cognitive Informatics. .....vvevie e, 63
Cognitive Informatics and Healthcare Practice ....64
What Is Artificial Intelligence? ............... ... 65
N5 55 1" RSO, | P OO 66
Thought-Provoking Questions ...........coeven... 67
APPIY YBUr RNOWIBHGE . sovvsvimi anmvisnuvesmnvid 67
REBBENEEE s aisms i s e i SR 68

Chapter 5 Ethical and Legal Aspects
of Health Informatics........69

IR EOUETHTRN . v s wn s mmns sinis wamncns 70
ELTRE e o s e A S TR o s B s 71
BIOEINIES uvnnnnmmsipmnsesnesssmsmysasmmas. 71
Ethical Dilemmasand Morals .................... 72
Ethical DEESIanMakIng oo osesmasmnavismis 72
Theoretical Approaches to Healthcare Ethics..... 73
Applying Ethics to Informatics .......coovvvvnn. ... 76
Case Analysis Demonstration . .........covvvvnne. 80
Examine the Ethical Dilemma............... 81
Thoroughly Comprehend the Possible
Alternatives Available ..c...ocviivinnnnnnn. 81
Hypothesize Ethical Arguments............. 81
Investigate, Compare, and Evaluate the
Arguments for Each Alternative .......... 82
Choose the Alternative You Would
RECOMIIENT. o snvmunmnessms s smnss e 82
Act on Your Chosen Alternative............. 82

Look af the Ethical Dilemma and Examine
the Outcomes While Reflecting on the
Ethical BeaiSion « vuzis vinnsssssemmnmena 82

New Frontiers in Ethical Issues . ..oovvevinivinnn.. 83

Legal Aspects of Health Informatics.............. 84
Overview of the HITECHACt ... vvvinivnenn. 87
L T 87
PUTDOSES s o i s iremsasaien s R 87
How the HITECH Act Changed HIPAA ............ 89
HIPAA Privacy and Security Rules. ........... 89

The HITECH Act-Enhanced
HIPAA PIOERIOME o cvinmnans i s S0
Implications for Practice ................. — 95
Being Involved and Staying Informed. .. .... 95
ProtectingYourself ........oovvviiiiiiiian. 96
Ethical and Legal Issues and Social Media .. .. .... 96
Recerit R AN o anwmmmsansssommss sssseas 100
SUMIMIBIY e ettt eeeieeeieeiee et eeenaneanenns 100
Thought-Provoking Questions........... e 101
Apply Your Knowledge oo immnaiess s 102
References ...ovvviiiiiiiiiiii i 102

SECTION II' Choosing and Using
Information Systems 105

Chapter6 Systems Development Life

51 R
IO O IO o msns bos sriih main s e o 110
Vatstiagll Madel. s vaons ssvmnssassaries 113
£ Lt o117 K S SN e 113
IR o oo snompsmn —— 114
DEYON wummmsmmpesissmse sapes e 114
IDlEMERt o v R s 114
=3 S 114
RSB o s s R 114
Rapid Prototyping or Rapid Application
BEVEIOBITENL ca o csemmsmrmmesserssasmems 114
Object-Oriented Systems Development . ...... 115
Dynamic System Development Method . ...... 116

Computer-Aided Software Engineering Tools ...... 118

Open-Source Software and Free-or
Open-Source Software ........cocovvivennns R 118

TRVl 510 £ Lo T SRR R S 119



U AN caismsisy i v 120
Thought-Provoking Questions.........c....ov.s 120
Apply Your Knowledge .......cccoovevviinnnn. 121
e R T 121

Chapter 7 Administrative Information
SystemS.eoeceorsaiecsecessl2d

IRTORIEHON s s nesmam s Sty 124
Principles of Interoperability ................... 124
Types of Healthcare Organization
Irmel A SO vemm amammmi ke 125
Case Management Information
SVE e R R 125
Eommunication SYSems suwvwsiuvpsssvanss 126
Core BUSTiess SYBEMS s weswvimsnsv s v 128
Order Entry Systems . .oovvveieirnneroeeenncnses 129
Patient Care SUPROIt SYstems. cuu v vovavis 130

Aggregating Patient and Organizational Data ........ 132
Department Collaboration and Exchange of

Knowledge and Information ................ 136
STE g 50 o RS e 137
Thought-Provoking Questions................. 137
Apply Your Knowledge .........ccoivvnevnenne. 137
HEICTENES e s S e Tt 138

Chapter 83 The Human-Technology
Interface.......oovvuneesa 139

Introduction. ....ovve i e 140
The Human-Technology Interface ............. 140
The Human-Technology Interface Problem.... 142
Improving the Human-Technology

(a1 4 143

Axiom 1: Users Must Be an Early and
Continuous Focus During Interface

Axiom 2: The Design Process Should Be
Iterative, Allowing for Evaluation and
Correction of Identified Problems .. .. .. 147

Axiom 3: Formal Evaluation Should
Take Place Using Rigorous
Experimental or Qualitative Methods. .. 149

Contents vii

A Framework for Evaluation.................... 151
Future of the Human-Technology Interface.... 151

S Sl L e eV cHEe e e 153
Thought-Provoking Questions ................. 153
Apply Your Knowledge . .cooemssmmmmamessans 154
Additional Resources .......coovvivviiiiiiniinn. 154
T A 154

Chapter9 Electronic Security .........157

33150 HE 41213 ORISR 158
Securing Network Information................. 158
Authentication of Users: .vucsmsasmminsmmmn 159
THreats ToSBoRIIY s v rmmssmmssi 161
Security TOOIS. v vvvveeetiie i 164
Off-Site Use of Portable Devices................ 166
PO s bt g anbisp s Buvin e e 168
Thought-Provoking Questions.................. 168
Apply Your Knowledge .......ccoiiiiiiiianins 169
RO ENTEE oo oo e s e T 169

Chapter 10 Workflow and Beyond
Meaningful Use...........171

IO ULERON, mpis s smmmibins i seiemsin o 172
Workflow Analysis Purpose ........cocovviunnen 172
Workflow and Technology .......coovvvvvnnn... 175
COMZation seremmnpman somamwrmisms 176
Workflow Analysis and Informatics Practice .... 177
Buildingthe DesignTeam................. 178
Value Added Versus Non-Value Added.... 180
WESE cnm s o i s 180
NETIEHEN o« s rmemenm i e e 180
Transitioning to the Future State.......... 181
Informatics asa Change Agent................. 181
Measuring the Results.. ... vu e vsescnssnmsms 182
Future Directions........... SRl AT 183
SUITTVTTIY o w50 Y SR 184
Thought-Provoking Questions................. 184
Apply Your Knowledge ...........coviveennn... 185
REMBIBRICES .uvsiinmaymumsanine vasusisss 185




viii Contents

SECTION Il Informatics Applications
for Care Delivery 187

Chapter 11 The Electronic Health Record
and Clinical Informatics....191

INPAUCHION i vt s s s SRR s o R e e 192
Setting the Stage . cun o v vev et sssie e sssemng 192
Components of Electronic Health Records ..... 193
ONBIVHER i1 hotice v et iy s e 193
Health Informationand Data ............. 164
Results Management...........ccoovinen. 194
Order Entry Management ................ 194
DRCISION SUPPOIT. wcwin v swnms s wmsss 194
Electronic Communication and
CORNECAIVINY ca v nunnsasvsnianssm i 194
Patient SUPPOIL ..oy <smsswwminmasmsens 194
Administrative Processes ................. 194
Reporting and Population
Health Management............oooees 195
Advantages of Electronic Health Records ...... 196
Ownership of Electronic Health Records ....... 200
Flexibility and Expandability of Electronic
Healthy Recotds...cvveiss sremsssan fnmmensinndn 203
Accountable Care Organizations and
BB EHRL, . .ocommrnsmmsinn i SR SR VRS 204
TTHE PO oo vonnmenns vingmamspg s e 204
SUMMENTY. sorss oo s e e aen s 206
Thought-Provoking Questions................. 206
Apply Your Knowledge ............cooiiinnn. 206
ROTEIERERY ....ommon sommnnss mva O Gwes 207

Chapter 12 Informatics Tools to Promote
Patient Safety, Quality

Outcomes, and

Interdisciplinary

Collaboration ......e000....209
It T O s R A S e e s 210
What Is a Culture of Safety? . ................... 210

Strategies for Developing a Safety Culture . ... 212
Informatics Technologies for Patient Safety. ... . 217

Technologies to Support the Medication

Administration Cycle. .....ccoevivinnnn. 218
Additional Technologies for Patient Safety. ... 222
Interdisciplinary Collaboration ................. 226
Role of the Health Informaticist ................ 226
71441307 | SOCNSNNNBSNTA S S S e 228
Thought-Provoking Questions.................. 228
Apply Your Knowledge .................covnnen 229
Additional ReSOUrces ..........coovevveiiunnenns 229
REISOTCES. . sl v i ST R R e 230

Chapter 13 Patient Engagement
and Connected Health .....233

51635 (8 an 115 NSRRI e o e 234
Consumer Demand for Health Information..... .. 234
Health Literacy and Health Initiatives........... 236
Healthcare Organization Approaches
10 ENGAgemMEnt .. voeeswrmsenscrsaosossins s ves 237
Promoting Health Literacy in School-Age
COIlARRN . .ocsunmiisinaoiBhusrsic R 240
Supporting Use of the Internet for Health
EHUGItRON oot s s s e fs 240
Future Directions for Engaging Patients......... 245
Telehealth: A Tool for Connected Health ....... 246
TeRhBANICATE ... oo s e gussmun v 248
Telehealth Transmission Formats and
Their Clinical Applications................... 249
Store-and-Forward Telehealth ............ 250
(351 1021 23 S R S 251
Tools of Home Telehealth. .........covviinannt 251

Central Stations, Web Servers, and Portals. ... 252
Peripheral Biometric (Medical) Devices. ... 252
TEleDhONES. ... ..o o mmsnesiswanmaobiss b 253
Video Cameras and Videophones......... 253
Personal Emergency Response Systems. .. 253
Sensor and Activity-Monitoring Systems.. 253

Medication Management Devices......... 254
Special Needs Telecommunications-Ready

DIEMICES comommm s s o s s pn s 254

The Patient’s Role in Telehealth ................ 255

Health Careinthe Future ..........ccoeiinnnnn. 255

SR cacmssmnuns s asadis S BoEEaTe o S BN 256




Thought-Provoking Questions................. 256
Apply Your Knowledge .......ccooovvivvniiinnns 256
AOchtional RESOUICES v v isinevimissinte o dvaios 256
BEIEIEHEBS 1 s ot mi s s e i 257

Chapter 14 Using Informatics to

Promote Community
and Population Health.....259
INErodUCtioN. oo vee e 260
Core Public Health Functions .................. 262
Community Health Risk Assessment: Tools
for Acquiring Knowledge. .............ooooi 264

Processing Knowledge and Information
to Support Epidemiology and Monitoring

Diease CUBIEaKS s umussvannmusmag e 265
Applying Knowledge to Health Disaster

Planning and Preparation ................... 267
Informatics Tools to Support Communication

arit. DISSEmMINation v amcamsmis s anss swse o s 268
Using Feedback to Improve Responses and

Promote Readiness. . ....oovvvinviiiiiniin. 269
SUTMINEI s R 270
Thought-Provoking Questions................. 270
Apply Your Knowledge ........oovvviiiienin. 272
REFBIEES - cov e e Fe s miass 273

SECTION IV Advanced Concepts in
Health Informatics 275

Chapter 15 Informatics Tools to Support
Healthcare Professional
Education and Continuing
Education....ccoevoeeveess279

Introduction: Professional Education
and the Foundation of Knowledge Model ... 280

Knowledge Acquisition and Sharing........... 281
Evolution of Learning Management Systems...... 281
Delivery Modalities .....ocovviviiieeninen s, 282
Face-to-Face Delivery Versus
Collaborative Learning . .....ocovveinnn. 282

Contents ix

OnlineDelivery.....cocvneviiiiiiiinenens 283
Hybrid or Blended Delivery ............... 285
Technology Tools Supporting Education....... 286
TS s pnis oo S 286
AR CETaTION s 287
BORHONOR o s s s e S 287
Simulations (with Contributions
by Nickolaus Miehl) ..o vimvmmmsss 287
Virtual Worlds, . ..ovveviivieeeiieenns 292
Virtuial Beglitycamemsvanmmms s omsmsem s 293
Serious Games (Contributed by
Bratt BAEn scsnamusmennssassanimass 293
Internet-Based Tools. ... ..o.ovviieniiininn 294
Webcasts and Webinars .......oovvvvvnnen 294
SEFTENING o st mmtsmsi g Sowaiawis 295
InstarEMessaaIng o s v wiainmies 295
Chats and Online Discussions (Blogs) . ... . 296
Electronic Mailing Lists .........oovvvuvne. 296
PEHAIE o s i e S e 297
Podcasts: Audiopods and Videopods.. .. .. 297
Multimetiaic s s ssasssemaian 299
Promoting Active and Collaborative Learning .. 300
Knowledge Dissemination and Sharing.......... 302
NEEWBTRING. wssumommensvvsas s 302
Presenting and Publishing................ 302
Continuing Education and Recertification. ... 303
Fair Use and Copyright Restrictions ............ 304
B 573 = 01 £ 1 <R S WRTENE S S 304
T i s s A s e e 305
Thought-Provoking Questions ,................ 305
Apply Your Knowledge ...couveimsscrsneimiie s 306
Additiornl REsOUTeES v nimor s pus b s 306
i g 2 T 306

Chapter 16 Data Mining as a
ResearchTool.............309

Introduction: Big Data, Data Mining, and

Knowledge Discovery........ocovvviiiiiinns 310
KDD and Research. . o.eveveneviiinnnninss 317
Data MINinG CORCERLE cov v vt ds 319
Data MIRIIg TEEhNIUES co s o mmmmmimnasins-oh 319

Data MiningModels .. .....ooviiiiiiiio.. 322




X Contents

Cross-Industry Standard Process

for Data Mining (CRISP-DM) ............ 323
T P e T r e e 1) 324
Sample, Explore, Modify, Model, Assess
(SEMMA) . .o 324
Data Mining and Electronic Health Records ... .. 325
Ethicsof Data MINNG o «ommmsmssma s 327
SUMIMIEIY . ottt e e ee e aee e 327
Thought-Provoking Questions. ................ 327
Apply Your Kniowledge . cuvawmmmmemamases 328
Additional Resourees .o e s 328
References .. ..o 328

Chapter 17 Finding, Understanding,
and Applying Research

Evidencein Practice .......331
3 =72 (U] 2 ] o § SRR 332
Information Literacy .. .... i el e e 333
Acquiring Knowledge Through Internet
and.Library Holdings..cmsammscasmm s 333
Professional Online Databases ............ 333
SearchENgings .. .oov v iicvieinn 334
Electronic Library Catalogs. . ...oovovvennn 335
Information Sharing and FairUse .............. 335
Clarification of ResearchTerms. ................ 336
i i, 1 5 S S 338
EVIdeNCE © v 339
Bridging the Gap Between Research
ST PEEETIOR covvoniiimmassins ovsRamBars s S 339
Barriers to and Facilitators of EBP............... 340
Informatics Tools to Support EBP. .............. 340
Developing EBP Guidelines.................... 344
Meta-Analysis and the Generation
BF KNOWISHNE it s v S s 345
[0 PUBUIE: covvmsmmmmsmnmmen susinssass sonme s ts 346
BT ovmsmoneascnmn s vess s S oa i igpons < 3 coes 340
Thought-Provoking Questions................. 347
Apply Your Knowledge .......vceveiimnrannsns 347
Additional Resources ...........oooveviiiinn.n, 348
REfEIENCES . viviviiie v s ieeneiannans 348

Chapter 18 Bioinformatics, Biomedical
Informatics, and
Computational Biology ....351

v 7o s (BT a1 DO 352
Bioinformatics, Biomedical Informatics, and

Computational Biology Defined............. 352
Why Are Bioinformatics and Biomedical

Informatics so Important? . ..o wasw s wis 355
What Does the Future Hold? . .................. 358
SUMIMIY . ettt e 364
Thought-Provoking Questions. . ............... 365
Apply YourKnowledge . ... .......... ... .. 365
REFEIBNCES . . vvvcvesevnseiennninensamansiameinis s 366

SECTIONV Practice in the Future 367

Chapter 19 The Art of Delivering
Patient-Centered Care

in Technology-Laden

Environments ............ 371
141210 (81214 T g L P 372
Caring TheoriesS. ... vvvvie e 372
PrESENCE vttt 375
Strategies for Enhancing Caring Presence...... 375
RETISEUVE PEACIIEE oo soms van vt d5waa e ssss 378
18 g1 a0e o LY | S S S S 379
Thought-Provoking QUEsHOnS .o s sisives 379
AP YOUr KNOWIBAOE o . «uvs s sesmsmmmnms 380
Additional Resources ..........ooveeiiinnnnn. 380
RETEVENTRR. . oo srwnin i o st st & He S e 380

Chapter 20 Generating and Managing
Organizational
Knowledge...............381

INtrodUCION . .o veeee e 382
Foundation of Knowledge Model Revisited . ... 382
The Nature of Knowledge. ................oe0n. 384
Knowledge Use in Practice..................... 385



Characteristics of Knowledge Workers ......... 387
<nowledge Management in Organizations..... 388
Managing Knowledge Across Disciplines. ... .. .. 390
The Learning Healthcare System............... 391
BEIMBITIO T i s sans emmasis Rhmsis SR An i 393
Thought-Provoking Questions................. 393
APl Your RNowledge e ssssnmsisany 393

RETapREetl & L e 394

Contents xi

Appendix A Allied Health Professional

Organizations veveueess o R 395
Appendix B Emerging Healthcare Technologies

by Discipline o s ssnananansvavanses 409
Abbreviations .....ceveveeerireincronssacnnns 41
GlOSSaTY wiainevsvisovonss T oy 417
Index....... TR AR AR AR SRR 449



INFORMATICS

FOR HEALTH PROFESSIONALS

Informatics for Health Professionals, Second Edition provides an
overview of health informatics from the perspective of diverse
experts in the field. With a focus on health informatics and the
Foundation of Knowledge model. this text is designed to introduce
health informatics to health professionals, such as dental hygienists,
diagnostic medical sonographers, dietitians, medical technologists,
occupational therapists, physical therapists, radiographers,
respiratory therapists, and speech-language pathologists.

The Second Edition introduces allied health students to the principles
and tools used in health informatics to prepare them for the
challenge of practicing in the Knowledge Era while striving to improve
patient care at all levels,

The Second Edition Covers;

+ Building Blocks of Health Informatics

+ Choosing and Using Information Systems
+ Informatics Applications for Care Delivery
+ Advanced Concepts in Health Informatics
+ Practice in the Future

New to this Edition:

* A new section on the Principles of Interoperability

* A broader focus on informatics tools for professional and
continuing education

*+ A greater discussion on social media and its place as a
communication tool for patients and professionals

+ New studies on machine learning and artificial intelligence systems

+ Additional Case Scenarios now available through Navigate 2
Advantage Access

INIERCEPIAG

a‘JONES&BARTLETT
ML EARNING
-

An Ascend Learning Company
www.jblearning.com

'Sk 40 NAVIGATE®
INSIDE [ADVANTAGEACCESS |

Kathleen Garver Mastrian
Dee McGonigle

Second Edition

INFORMATICS

FOR HEALTH FROFESSIONALS
~ — -

b = o ) D

] g
ST |
™ = |

: T NAVIGATES B
. |

DYNAMIC TECHNOLOGY
SOLUTIONS

Includes Navigate 2 Advantage
Access online learning materials,
including an interactive eBook.
student practice activities and
assessments, and a full suite of
instructor resources.

INSTRUCTOR RESOURCES

Instructor resources include
Instructor's Manual, Test Bank,
Slides in PowerPoint format,
Case Scenarios, and more.

F

A
Worldwide Medical Chest Co.(td.

Tel : 02 -184 5962 Fax : 02-101 3928
Line ID : wmcbookstore
FB : www.facebook.com/wmcbookstore

ISBN: 978-1-284-18209-5

ol781284"182095 mm“”



