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UPDATES AND ADDITIONS

 TO THE STUDENTS  
As we began this thirteenth edition of 
Hole’s Human Anatomy & Physiology, 
we were reminded of the myths sur-
rounding the number 13, considered 
lucky in some cultures and unlucky 
in others. It struck us that luck, good 
or bad, really has nothing to do with a 
successful textbook, or for that matter a 
successful career in health care. Louis 
Pasteur once commented, “Chance 
favors only the prepared mind.” We 
hope that this textbook will help you 
prepare your mind as you take the fi rst 
steps on your career path. 

Remember that although you are 
working hard to successfully complete 
this course, you are not doing so for 
us, or even for your instructor. You are 
working for yourselves and for your 
future patients. Your course is not so 
much a hurdle as it is a steppingstone, 
even more so a foundation.

The theme of Learn, Practice, 
Assess, intended to help you master 
human anatomy and physiology, go 
beyond this book. It will be a theme as 
you progress through your program and 
even after you enter the workplace. The 
learning will continue, as will the need 
to practice, and the ultimate assessment 
will be your performance on the job as 
the professional that you become.

 TO THE INSTRUCTORS 
 As we approached this thirteenth edi-
tion of Hole’s Human Anatomy & 
Physiology, we took a look back. We 
had become the new author team for 
the seventh edition of John Hole’s 
text. At that time we were tasked with 
updating and upgrading the physiology 
coverage of the text, which had already 
established itself as a classic. Our chal-
lenge was to do so without losing the 
essence of the book that faculty and 
especially students had grown to know 

and love. We managed to find a bal-
ance between changing what needed 
to be changed and retaining that which 
Hole had become known for. This 
recipe worked; the seventh edition 
became the most successful edition of 
Hole up to that point.

We now fi nd ourselves continuing 
the updating and upgrading of cover-
age, partly because of changes in cur-
rent knowledge of physiology, and 
partly because of changing expectations 
in the programs into which courses 
using this book lead. We are excited 
about these changes. Feedback from 
students, both locally and nationally, 
as well as that from reviewers, indi-
cates that the field has seen a shift to 
the cellular and molecular levels, with-
out compromising the understanding 
expected on the system and organismal 
levels. As in previous editions, one of 
our challenges has been to incorpo-
rate new, appropriate material without 
changing the overall level of the text, 
and without simplifying to the point of 
inaccuracy. As we look back over the 
seven editions that we have worked 
on as an author team, we are pleased 
to say that at least one things has not 
changed—this is the same Hole’s 
Human Anatomy & Physiology that 
generations of students have relied on. 
The readability, the student-centered 
approach, and the basic level of selec-
tive detail remain as accessible as ever.

As more is expected from stu-
dents, they need to have more tools 
at their disposal. Part of the challenge 
that instructors and authors face is to 
recognize that need and to provide the 
tools. For many editions we have inte-
grated closely with the accompanying 
lab manual by Terry Martin. We were 
excited about the Learn, Practice, and 
Assess approach that was new with 
the twelfth edition. With this thir-
teenth edition, we have fully integrated 
this approach with the web-based 

assignment and assessment platform 
McGraw-Hill Connect®.

We have taken our commitment to 
the digital domain one step further by 
welcoming two digital authors, Leslie 
Day and Julie Pilcher, to the team. 
Their focus will be to ensure that the 
digital ancillaries integrate seamlessly 
with the text, meet the expectations of 
today’s students and instructors, and at 
the same time retain Hole’s trademark 
accessibility. We all hope that you will 
be as excited about the new features as 
we are. We think that even if you don’t 
consider yourself a “computer person,” 
you will still fi nd the digital ancillaries 
valuable and easy to use (and we’re 
quite sure that you and your students 
will soon grow to love them!)

—David Shier, Jackie Butler, Ricki Lewis

 GLOBAL CHANGES
• Digital authors added to team 

to create seamless relationship 
between textbook and ancillaries/
digital products. 

• Practice Questions are added to the 
legends of selected fi gures. 

• Many new vignettes and small 
boxes. 

• New color for enlargement arrows, 
to make them stand out more 
clearly. 

• Consistent distinction between 
events occurring at a synapse 
and events involving impulse 
conduction. 

• We have consistently avoided 
the names of specifi c individuals 
in boxes and clinical application 
pieces. We feel that the interest 
gained by including names is 
outweighed by the need to instill 
in our students the importance 
of patient confi dentiality in the 
context of privacy laws. 
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Selected Specifi c Changes At-A-Glance
Chapter Topic Change Rationale

 1 
 1 
 1 

Scientifi c method
Directional terms
Anatomical terms 

Introduced in chapter/expanded in Appendix A
Rewritten
Rewritten

Reviewer request
Clarity, detail
Clarity, consistency

 2 
 2 

Mass versus weight
Buff ers 

New box
Added as outcome

Accuracy
Clarity

 3 
 3
 3

Reprogrammed cells
Gene expression
Organelles

New vignette
New material
Functions added

Update
Update
Update, balance

 4
 4

Fate of pyruvic acid 
Defi niton of chromosome (fi g. 4.11)

Modifi ed fi gure 4.9
Text and modifi ed fi gure 4.19

Clarity
Accuracy, detail

 5 

 5

Muscle (skeletal, smooth, and cardiac)

Integrative Assessments

New micrographs and corresponding line art 
(fi gs. 5.28, 5.29, and 5.30)
Added organ micrograph

Clarity, consistency of magnifi cation

Provide more opportunity for critical thinking

 6 
 6 
 6
 6
 6  

Skin’s strength and fl exibility
Vitamin D production in the skin
Immune function of skin, dendritic cells
Indoor tanning and skin cancer 
Fingerprints

New vignette
Rewritten
New material
Rewritten
Rewritten

New information
Clarity
Clarity, detail
Update, more clinical approach
Clarity, update

 7
 7
 7
 7 
 7

Preventing Fragility Fractures
Phalanges versus fi ngers (fi g. 7.15)
Trochlea (fi g. 7.43) and trochlear notch (fi g. 7.44)
Alveolar arch (fi g. 7.29)
True and false pelves

New vignette
Better labelling
Better labelling
Better labelling
Rewritten

Clinical relevance
Clarity
Clarity
Clarity
Clarity, expanded discussion

 8
 8
 

Origin/insertion
Joint movements

Rewritten
Rewritten, deleted potentially confusing 
hyperextension from fi gure 8.10

Clarity, accuracy
Clarity

 9
 9

 9 

 9

 9
 9
 9

Thick and thin muscle fi laments
Neuromuscular junction (fi g. 9.8a)

Stimulus for contraction

Distinction between myosin heads and 
crossbridges
Origin versus insertion
Agonist versus prime mover
Partial tetany introduced

Figure 9.4 redone
Redrawn to better show telodendria (although 
this detail is not mentioned in the text)
Reorganized and rewritten to include ion 
gradients and the concept of an action potential, 
with reference to more detail in chapter 10
Rewritten, relabelled fi gure 9.10

Rewritten
Rewritten
Rewritten

Accuracy, clarity
Accuracy, reviewer concern

Clarity

Clarity, accuracy

Clarity
Clarity
Clarity

10
10 

10
10
10 
10
10

Overview of neuronal function
Action potential, impulse conduction, and 
synaptic transmission
Action potential
Relationship of CNS/PNS, sensory/motor
Axonal regeneration
Local potential changes; mechanism of inhibition
Facilitation

Rewritten
Rewritten to clearly distinguish among these 
terms
Rewritten to refer back to chapter 9
Figures 10.2 and 10.7 modifi fed
Rewritten, fi gure 10.10 modifi ed
Rewritten
Rewritten to refl ect current model of a 
presynaptic mechanism

Clarity
Clarity, consistency

Clarity, consistency
Clarity
Clarity
Clarity, clinical relevance
Update

UPDATES AND ADDITIONS
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ixCONTENTS ix

Chapter Topic Change Rationale

11
11 
11 
11

11

11 
11

11
11

Traumatic brain injury
Meninges
Lateral horn
Refl exes

Relationship between upper and lower motor 
neurons
Sensory and motor speech areas
Pons and respiration

Myotomes
Segmental innervation

New vignette
Figure 11.1 redone
New micrograph and line art (fi g. 11.6)
Rewritten in terms of synaptic connections and 
diff erent levels of spinal cord.
Rewritten

Rewritten
Rewritten to be consistent with updated 
chapter 19
Included in section on dermatomes
Box added

Update
Clarity
Clarity
Clarity, consistency

Clarity

Clarity, update
Update

Consistency, clinical relevance
Clinical relevance

12 
12
12
12 

12 

Sensation and perception
Receptor cells versus receptor molecules
Vibration transfer in middle ear
Sound volume perception in terms of more 
frequent action potentials
Refraction disorders

Rewritten
Rewritten
Rewritten
Rewritten

New fi gure

Clarity, consistency
Clarity
Clarity
Clarity

Accuracy

13
13
13
13

13

Roles of T3 and T4
cAMP
Second messenger mechanism
Steroid hormones and amplifi cation eff ect of 
multiple mRNAs
Eff ects of epinephrine and norepinephrine 

Rewritten
Modifi ed fi gure 13.6
Binding site and active site added to fi gure 13.7
Text added

Table 13.10 rewritten

Clarity, accuracy
Clarity, accuracy
Clarity
Clarity, consistency

Clarity, accuracy

14
14
14

Collection and centrifugation of blood sample
Platelet plug formation
Integrative Assessments

Photos added to fi gure 14.1
Redrawn fi gure 14.17
Added photograph of blood typing

Update, clarity
Clarity, accuracy
Provide more opportunity for critical thinking

15
15

15
15

15

15

15

Cardiovascular system overview
Terminology for oxygenation of blood

SA node and depolarization pathway
Systemic and pulmonary circulations and 
pathway through the heart
Events at SA node

Preload and afterload

Colloid osmotic pressure

New fi gure 15.1
“Oxygen-rich” and “oxygen-poor” adopted 
throughout
Figure 15.18 redrawn
Figures 15.1, 15.10, and 15.40 redone to 
highlight topic in common context
Rewritten in terms of action potential 
generation
Rewritten in terms of end-diastolic volume and 
cardiac workload
Rewritten to include this term consistently 

Clarity
Update

Accuracy
Clarity

Clarity, consistency

Clarity, clinical relevance

Clarity, consistency

16
16
16
16

Spleen anatomy
Body defenses
Primary and secondary immune response
Asthma and allergies

Rewritten
New fi gure 16.15 schematic representation
Graphs in fi gure 16.21 separated into two panels
New small box

Clarity, accuracy
Clarity
Clarity
Clinical relevance

17 Enterogastric refl ex Role of parasympathetic activity relabelled in 
fi gure 17.22

Clarity

18
18
18

18

Read the Fine Print
Ketones and fat catabolism
Vitamin D defi ciency

Healthy eating

New vignette
Redrawn fi gure 18.4
Figure 18.11, replaced photo with line drawing 
showing multiple eff ects
New fi gure 18.20, “ChooseMyPlate.gov”

Relevancy
Accuracy
Clarity, clinical relevance

Update

Selected Specifi c Changes At-A-Glance (cont.)
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x

Chapter Topic Change Rationale

19
19
19
19
19
19

Eff ects of Cigarette Smoking
Spirometry, measurements
Respiratory Volumes and Capacities
Basic rhythm of breathing
Bronchial asthma and emphysema
Exercise and breathing

Clinical Application 19.1 rewritten
Rewritten to exclude residual volume
Table 19.4 rewritten
New fi gure 19.28 and updated fi gure 19.29
Clinical Application 19.3 rewritten
Clinical Application 19.4 rewritten

Clarity
Clarity
Clarity
Update
Clarity
Update

20

20

20

20

Aff erent and eff erent arterioles

Net fi ltration pressure

Filtration rate

Control of fi ltration rate

Anatomical diff erences rewritten and moved to 
part on glomerular fi ltration
Figure 20.18 matches fi gure 15.30 on capillary 
fi ltration
Rewritten to refl ect roles of aff erent and 
eff erent arterioles
Rewritten to refl ect actions of sympathetic 
nervous system

Accuracy, clarity

Consistency

Clarity

Clarity

21
21
21
21

Compartment distribution of isotonic saline
Caff eine as a diuretic
Edema
Actions of parathyroid hormone

Box rewritten
Deleted from box
Part of Clinical Application 21.1 rewritten
Figure 21.8 modifi ed

Clarity, clinical relevance
Update
Clarity
Clarity

22

22
22

22

Spermatogenesis

Prostate cancer
Carcinoma in situ

Contraceptives

Figure 22.9 redrawn to show chromosome 
number
New Clinical Application 22.1  
New small box with AMA guidelines for Pap 
smear test
“Morning after pill” box rewritten, added new 
hormone-releasing IUD

Clarity

Update
Update

Clarity, Update

23
23

Postmortem Sperm and Egg Retrieval
Embryonic development

Added egg retrieval to the vignette
Section reordered for better fl ow

Update
Clarity

24

24
24

24

Chromosome terminology

Penetrance and Expressivity
Varying nature of height 

Genetics and personalized medicine

Figure 24.1 updated to refl ect changes in 
fi gure 4.11
Section reordered
Parts of fi gure 24.7 repositioned for easier 
comparison
New section

Update

Clarity
Clarity

Update

Selected Specifi c Changes At-A-Glance (cont.)

UPDATES AND ADDITIONS
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xiCONTENTS

LEARN, PRACTICE, ASSESS

Understanding Words help you remember scientifi c word meanings. 
Examine root words, stems, prefi xes, suffi  xes, and pronunciations to 
build a solid anatomy and physiology vocabulary.

This book is organized with Learning Outcomes and Assessments.

LEARN
Learning Outcomes open the chapters, and are 
closely linked to Chapter Assessments and Integrative 
Assessments/Critical Thinking questions found at the end of 
each chapter.

Learning tools to help you succeed...
Check out the Preview Chapter, Foundations for Success, 
on page 1. The Preview Chapter was specifi cally designed 
to help students LEARN how to study at the collegiate 
level and effi  ciently use the tools available to them. It 
provides helpful study tips.

Reference Plates off er vibrant 
detail of body structures.

Chapter Opening Vignettes introduce 
each topic. Taken from headlines and 
scientifi c journal reports, they extend the 
student’s view of the chapter content.

xi
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xii CONTENTS

PRACTICE
After each major section, a question or series 
of questions tests the student’s understanding 
of the material. If he or she cannot answer these practice 
question(s), the student will want to 
reread that section.

Interesting applications help 
students practice and apply their knowledge...

Boxed Information connects chapter ideas to clinical situations, 
discusses changes in organ structure and function, and introduces 
new medical technology or experiments.

From Science to Technology previews the technological 
applications of knowledge in anatomy and physiology that 
students are likely to encounter in the future and explains 
how and why the technology was developed.

Clinical Applications encourage students 
to explore information on related pathology, 
historical insights, and clinical examples that 
they are likely to encounter in their careers.

Reconnect Icon prompts the student 
to review key concepts found in 
previous chapters that will assist in their 
understanding of new information.

R E C O N N E C T 
To Chapter 3, Movements Into and Out of the Cell,  
page 106.

NEW! A Glimpse Ahead icon prompts 
the student to look ahead to learn 

more about the topic.

  NEW! Anatomy and Physiology Revealed icons 
found in fi gure legends. These icons indicate that there is 
a direct link to APR available in the eBook provided with 
ConnectPLUS for this title!

LEARN, PRACTICE, ASSESS

xii
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Q:   NEW! Figure Questions allow an 
additional assessment. These are found 
on key fi gures throughout the chapter.

ASSESS

Tools to help students make the connection 
and master anatomy & physiology!

Integrative Assessments/Critical 
Thinking questions relate information 
from various Learning Outcomes 
within a chapter (and frequently from 
previous chapters) and apply that 
information.

InnerConnections 
conceptually link the 
highlighted body 
system to every other 
system. These graphic 
representations review 
chapter concepts, 
make connections, and 
stress the “big picture” 
in learning and 
applying the concepts 
and facts of anatomy 
and physiology.

Chapter Assessments found at the end of each 
chapter check student’s understanding of the chapter’s 
Learning Outcomes. The Chapter Assessment numbers 
correspond directly to the Learning Outcomes.

xiii
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