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Preface

The Study Guide for Memmler’s The Human Body in Health and Disease, 12th edition, helps students learn foundational concepts in anatomy and physiology required for success in allied health occupations. Although it will
be more effective when used in conjunction with the 12th edition of Memmler’s The Human Body in Health and
Disease, the Study Guide may also be used to supplement other textbooks on basic anatomy and physiology. The
questions in this edition reflect revisions and updating of the text. The labeling and coloring exercises are taken
from the illustrations designed for the book.
The exercises are designed to facilitate student learning, not merely to test knowledge. Each chapter contains three main components. The first section, “Addressing the Learning Outcomes,” can be completed as students read through the chapter. It contains exercises in many formats, including labeling, coloring, matching,
and short answer, all designed to foster active learning. The second section, “Making the Connections,” asks
students to complete a concept map integrating information from multiple learning outcomes. Finally, “Testing
Your Knowledge” includes multiple choice, true/false, completion, short answer, and essay questions to identify
areas requiring further study. Within this section, “Practical Applications” questions use clinical situations to test
students’ understanding of a subject. Comparing the normal with the abnormal helps students gain some understanding of disease prevention and health maintenance.
All answers to the Study Guide questions are in the Instructor’s Manual that accompanies the text.
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Introduction

Learning about the Human Body
You already have some ideas about the human body that will influence how you learn the information in this
textbook. Many of your theories are correct, and this Study Guide, created to accompany the 12th edition of
Memmler’s The Human Body in Health and Disease, will simply add detail and complexity to these ideas. Other
theories, however, may be too simplistic. It can be difficult to replace these ingrained beliefs with more accurate
information. For instance, many students think that the lungs actively inflate and deflate as we breathe, but it
is the diaphragm and the rib-cage muscles that accomplish all of the work. Learning physiology or any other
subject therefore involves:
1. Construction: Adding to and enhancing your previous store of ideas.
2. Reconstruction: Replacing misconceptions (prior views and ideas) with scientifically sound principles.
3. Self-monitoring. Construction and reconstruction require that you also monitor your personal
understanding of a particular topic and consciously formulate links between what you are learning and
what you have previously learned. Rote learning is not an effective way to learn anatomy and physiology (or almost anything else, for that matter). Metacognition is monitoring your own understanding.
Metacognition is very effective if it takes the form of self-questioning during the lectures. Try to ask
yourself questions during lectures, such as “What is the prof trying to show here?” “What do these numbers really mean?” or “How does this stuff relate to the stuff we covered yesterday?” Self-questioning will
help you create links between concepts. In other words, try to be an active learner during the lectures.
Familiarity with the material is not enough. You have to internalize it and apply it to succeed. You can
greatly enhance your ability to be an active learner by reading the appropriate sections of the textbook
before the lecture.
Each field in biology has its own language. This language is not designed to make your life difficult; the terms
often represent complex concepts. Rote memorization of definitions will not help you learn. Indeed, because
biological terms often have different meanings in everyday conversation, you probably hold some definitions
that are misleading and must be revised. For example, you may say that someone has a “good metabolism”
if they can eat enormous meals and stay slender. However, the term “metabolism” actually refers to all of the
chemical reactions that occur in the body, including those that build muscle and fat. We learn a new language
not by reading about it but by using it. The Study Guide you hold in your hands employs a number of learning techniques in every chapter to help you become comfortable with the language of anatomy, physiology, and
disease.

Addressing the Learning Outcomes
The exercises in this section will help you master the material both verbally and visually. Work through the
section as you read the textbook chapter—completing the exercises will help you actively learn the material,
improving your chances of remembering it at exam time.
The labeling and coloring exercises will be especially useful for mastering anatomy. You can use these exercises in two ways. First, follow the instructions to label and color (when appropriate) the diagram, using your
textbook if necessary. Second, use the diagrams for exam preparation by covering up the label names and practicing naming each structure. Coloring exercises are fun and have been shown to enhance learning.
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“Making the Connections”: Learning through
Concept Maps
This learning activity uses concept mapping to master definitions and concepts. You can think of concept mapping as creating a web of information. Individual terms have a tendency to get lost, but a web of terms is more
easily maintained in memory. You can make a concept map by following these steps:
1. Select the concepts to map (6–10 is a good number). Try to use a mixture of nouns, verbs, and processes.
2. If one exists, place the most general, important, or overriding concept at the top or in the center and
arrange the other terms around it. Organize the terms so that closely related terms are close together.
3. Draw arrows between concepts that are related. Write a sentence to connect the two concepts that begins
with the term at the beginning of the arrow and ends with the term at the end of the arrow.
For instance, consider a simple concept map composed of three terms: student learning, professors, and textbooks. Write the three terms at the three corners of a triangle, separated from each other by 3 to 4 inches. Next
is the difficult part: devising connecting phrases that explain the relationship between any two terms. What is
the essence of the relationship between student learning and professors? An arrow could be drawn from professors to student learning, with the connecting phrase “can explain difficult concepts to facilitate.” The relationship would be “Professors can explain difficult concepts to facilitate student learning.” Draw arrows between all
other term pairs (student learning and textbooks, textbooks and professors) and try to come up with connecting
phrases. Make sure that the phrase is read in the direction of the arrow.
There are two concept mapping exercises for most chapters. The first exercise consists of filling in boxes
and, in the later maps, connecting phrases. The guided concept maps for Chapters 1 through 7 ask you to think
of the appropriate term for each box. The guided concept maps for Chapters 8 through 25 are more traditional
concept maps. Pairs of terms are linked together by a connecting phrase. The phrase is read in the direction of
the arrow. For instance, an arrow leading from “genes” to “chromosomes” could result in the phrase “Genes are
found on pieces of DNA called chromosomes.” The second optional exercise provides a suggested list of terms to
use to construct your own map. This second exercise is a powerful learning tool, because you will identify your
own links between concepts. The act of creating a concept map is an effective way to understand terms and
concepts.

Testing Your Knowledge
These questions should be completed after you have read the textbook and completed the other learning activities in the study guide. Try to answer as many questions as possible without referring to your notes or the text.
As in the end-of-chapter questions, there are three different levels of questions. Type I questions (Building
Understanding) test simple recall: how well have you learned the material? Type II questions (Understanding
Concepts) examine your ability to integrate and apply the information in simple practical situations. Type III
questions (Conceptual Thinking) are the most challenging. They ask you to apply your knowledge to new situations and concepts. There is often more than one right answer to Conceptual Thinking questions. The answers
to all questions are available from your instructor.

Learning from the World Around You
The best way to learn anatomy and physiology is to immerse yourself in the subject. Tell your friends and family what you are learning. Discover more about recent health advances from television, newspapers, magazines,
and the Internet. Our knowledge about the human body is constantly changing. The work you will do using
the Study Guide can serve as a basis for lifelong learning about the human body in health and disease.
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Chapter 1 Organization of the Human Body

The human body is composed of large amounts of fluid, the amount and composition of which
must be constantly regulated. The extracellular fluid consists of the fluid that surrounds the cells
as well as the fluid circulating in blood and lymph. The fluid within cells is the intracellular fluid.
Study of the body requires knowledge of directional terms to locate parts and to relate various
parts to each other. Planes of division represent different directions in which cuts can be made
through the body. Separation of the body into areas and regions, together with the use of the special
terminology for directions and locations, makes it possible to describe an area within the human
body with great accuracy.
The large internal spaces of the body are cavities in which various organs are located. The dorsal cavity is subdivided into the cranial cavity and the spinal cavity (canal). The ventral cavity is
subdivided into the thoracic and abdominopelvic cavities. Imaginary lines are used to divide the
abdomen into regions for study and diagnosis.

Addressing the Learning Outcomes
1. DEFINE THE TERMS ANATOMY, PHYSIOLOGY, AND PATHOLOGY.
EXERCISE 1-1
Write a definition of each term in the spaces below.
1. Anatomy ______________________________________________________________________
______________________________________________________________________________
2. Physiology ____________________________________________________________________
______________________________________________________________________________
3. Pathology _____________________________________________________________________
______________________________________________________________________________
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2. DESCRIBE THE ORGANIZATION OF THE BODY FROM CHEMICALS TO THE WHOLE
ORGANISM.
EXERCISE 1-2: Levels of Organization (Text Fig. 1-1)
1. Write the name or names of each labeled part
on the numbered lines in different colors.
2. Color the different structures on the diagram
with the corresponding color. For instance, if
you wrote “cell” in blue, color the cell blue.

1

2

3

1. ___________________________
2. ___________________________

4

(stomach)

3. ___________________________
4. ___________________________
5. ___________________________
6. ___________________________

5

6
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3. LIST 11 BODY SYSTEMS AND GIVE THE GENERAL FUNCTION OF EACH.
EXERCISE 1-3
Write the appropriate term in each blank from the list below.
nervous system

integumentary system

cardiovascular system

respiratory system

skeletal system

urinary system

endocrine system

lymphatic system

digestive system

1. The system that processes sensory information

______________________

2. The system that delivers nutrients to body tissues

______________________

3. The system that breaks down and absorbs food

______________________

4. The system that includes the fingernails

______________________

5. The system that includes the bladder

______________________

6. The system that includes the joints

______________________

7. The system that delivers oxygen to the blood

______________________

8. The system that includes the tonsils

______________________

4. DEFINE METABOLISM AND NAME THE TWO TYPES OF METABOLIC REACTIONS.
EXERCISE 1-4
Fill in the blanks in the paragraph below using the following terms: ATP, metabolism, catabolism,
and anabolism.
The term ___________ (1) refers to all life-sustaining reactions that occur within the body. The
reactions involved in ___________ (2) assemble simple components into more complex ones. The
reactions of ___________ (3) break down substances into simpler components, generating energy
in the form of ___________ (4). This energy can be used to fuel cell activities.

5. DEFINE AND GIVE EXAMPLES OF HOMEOSTASIS.
See Exercises 1-5 and 1-6.

6. EXPLAIN HOW NEGATIVE FEEDBACK MAINTAINS HOMEOSTASIS.
EXERCISE 1-5
Fill in the blanks in the paragraph below using the following terms: activates, shuts off, negative
feedback, corrects, homeostasis.
The maintenance of a constant internal body state, known as (1) ___________, is critical for health.
Different body parameters, such as body temperature and blood glucose concentration, are kept constant using (2)___________ ___________. For example, when the room temperature decreases, the

5
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thermostat (3) ___________ the furnace to increase heat production. The resulting increase in room
temperature (4) ___________ the initial stimulus, and the thermostat (5)___________ the furnace.

EXERCISE 1-6
Homeostasis involves the regulation of body fluid volume and composition. Fill in the blank after
each statement—does it apply to extracellular fluid (EC) or intracellular fluid (IC)?
1. Includes lymph and blood ___________________________
2. Refers to fluids inside cells ___________________________
3. Includes fluid between cells ___________________________

7. LIST AND DEFINE THE MAIN DIRECTIONAL TERMS FOR THE BODY.
EXERCISE 1-7: Directional Terms (Text Fig. 1-6)

1

1. Write the name of each directional term on the
numbered lines in different colors.
2. Color the arrow corresponding to each directional
term with appropriate color.
1. ___________________________
5

2. ___________________________
3. ___________________________
4. ___________________________
5. ___________________________

4

3

6. ___________________________
7. ___________________________
6

8. ___________________________

7
8

2
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EXERCISE 1-8
Write the appropriate term in each blank from the list below.
posterior

anterior

medial

proximal

lateral

horizontal

distal

1. A term that indicates a location toward the front

______________________

2. A term that means farther from the origin of a part

______________________

3. A directional term that means away from the midline
(toward the side)

______________________

4. A term that describes the position of the ankle in relation
to the toes

______________________

5. A term that describes the position of the shoulder blades in
relation to the collar bones

______________________

8. LIST AND DEFINE THE THREE PLANES OF DIVISION OF THE BODY.
EXERCISE 1-9: Planes of Division (Text Fig. 1-7)
1. Write the names of the three planes of division on the correct numbered lines in different
colors.
2. Color each plane in the illustration with its corresponding color.

1

2

3

7

8

Unit I The Body as a Whole

9. NAME THE SUBDIVISIONS OF THE DORSAL AND VENTRAL CAVITIES.
EXERCISE 1-10: Lateral View of Body Cavities (Text Fig. 1-10)
1. Write the names of the different body cavities and other structures in the appropriate spaces
in different colors. Try to choose related colors for the dorsal cavity subdivisions and for the
ventral cavity subdivisions.
2. Color parts 2, 3, and 6 to 9 with the corresponding color.
1. ___________________________
2. ___________________________
3. ___________________________
4. ___________________________
5. ___________________________
6. ___________________________
2

7. ___________________________
8. ___________________________
9. ___________________________

3

6
7

4
8
5
9

1

Chapter 1 Organization of the Human Body

10. NAME AND LOCATE THE SUBDIVISIONS OF THE ABDOMEN.
EXERCISE 1-11: Regions of the Abdomen (Text Fig. 1-12)
1. Write the names of the nine regions of the abdomen
on the appropriate numbered lines in different colors.
2. Color the corresponding region with the appropriate
color.
1. ___________________________
2. ___________________________
3. ___________________________
4. ___________________________
5. ___________________________
6. ___________________________
7. ___________________________
8. ___________________________
9. ___________________________

EXERCISE 1-12: Quadrants of the Abdomen (Text Fig. 1-13)
1. Write the names of the four quadrants of the
abdomen on the appropriate numbered lines in
different colors.
2. Color the corresponding quadrant in the appropriate
color.
1. ___________________________
2. ___________________________
3. ___________________________
4. ___________________________

9
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11. CITE SOME ANTERIOR AND POSTERIOR BODY REGIONS ALONG WITH THEIR
COMMON NAMES.
EXERCISE 1-13
Complete the following table by writing in the missing terms.
Common Name
Thigh

Anatomic Adjective
Antecubital
Inguinal

Arm
Forearm
Axillary
Tarsal
Shoulder blade
Acromial

12. FIND EXAMPLES OF ANATOMIC AND PHYSIOLOGIC TERMS IN A CASE STUDY.
EXERCISE 1-14
Read through the case study at the beginning of the chapter and the case study discussion at the end
of the chapter. Find an example of each type of medical term listed below and write it in the blank.
a. A term describing one of four abdominal regions

______________________

b. A term describing a particular region of the upper limb

______________________

c. A term describing a body cavity

______________________

d. A term describing one of nine abdominal regions

______________________

e. A directional term

______________________

Chapter 1 Organization of the Human Body

13. SHOW HOW WORD PARTS ARE USED TO BUILD WORDS RELATED TO THE BODY’S
ORGANIZATION.
EXERCISE 1-15
Complete the following table by writing the correct word part or meaning in the space provided.
Write a word that contains each word part in the “Example” column.

Word Part

Meaning

Example

1. -tomy

______________

______________

2. -stasis

______________

______________

3. ______________

nature, physical

______________

4. home/o

______________

______________

5. ______________

apart, away from

______________

6. ______________

down

______________

7. ______________

upward

______________

8. path/o

______________

______________

9. -logy

______________

______________
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Making the Connections
The following concept map deals with the body’s cavities and their divisions. Complete the concept
map by filling in the blanks with the appropriate word or term for the cavity, division, subdivision,
or region.
Internally the body is divided into two main cavities.
They are the

1

and the

The two subdivisions of this cavity are the

The two subdivisions of this cavity are the

3

and the

spinal cavity

2

4
thoracic cavity and the

They are separated by

This cavity can be

a muscle called the
5

divided into the

abdominal cavity
and the
6

For the purpose of examination the abdominal
cavity can be divided into nine regions. From
superior to inferior they are:

Right Lateral
7

Lumbar region
8

9
10

Central

Left Lateral

Epigastric
region

Hypochondriac
region
11

Iliac region
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Testing Your Knowledge
BUILDING UNDERSTANDING
I. MULTIPLE CHOICE
Select the best answer and write the letter of your choice in the blank.
1. Which of these phrases describes a wart on the fingertip?
a. phalangeal wart
b. pedal wart
c. tarsal wart
d. axillary wart
2. Which two body cavities are separated by the diaphragm?
a. cranial and the spinal cavities
b. dorsal and ventral cavities
c. thoracic and abdominal cavities
d. abdominal and pelvic cavities
3. What term describes the breakdown of complex molecules into more
simple ones?
a. anabolism
b. synthesis
c. negative feedback
d. catabolism
4. Blood plasma is an example of which type of fluid?
a. extracellular
b. intracellular
c. superior
d. extraneous
5. Which body system consists of the skin and accessory organs?
a. circulatory system
b. nervous system
c. integumentary system
d. digestive system
6. Which of these terms describes the right superior region of the abdomen?
a. right lumbar region
b. right hypochondriac region
c. right iliac region
d. right inguinal region
7. Which of these terms describes the study of normal body structure?
a. physiology
b. pathology
c. anatomy
d. chemistry
8. Which of these sections is created when you cut a banana right down
the middle, making two identical halves?
a. longitudinal section
b. horizontal section
c. cross section
d. coronal section

1._____________

2. _____________

3. _____________

4. _____________

5. _____________

6. _____________

7. _____________

8. _____________
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II. COMPLETION EXERCISE
➤ Group

A: General Terminology

Write the word or phrase that correctly completes each sentence.
1. In the anatomic position, the body is upright and palms are facing ______________________.
2. Fluid inside cells is called ______________________.
3. Catabolism releases energy in the form of ______________________.
4. Homeostasis is maintained by a form of feedback known as ______________________.
5. The sum of all catabolic and anabolic reactions in the body is called
______________________.
6. The abbreviation ATP stands for ______________________.
➤ Group

B: Body Cavities, Directional Terms, and Planes Of Division

1. The term that means nearer to the point of origin is ______________________.
2. The term that means farther from the body’s midline is ______________________.
3. The abdomen may be divided into four regions, each of which is called
a(n) ______________________.
4. The cavity that houses the brain is the ______________________.
5. The plane that divides the body into left and right parts is the ______________________.
6. The ventral body cavity that contains the stomach, most of the intestine, the liver, and the
spleen is the ______________________.
7. The abdomen may be subdivided into nine regions, including three along the midline. The
region closest to the sternum (breastbone) is the ______________________.
8. The space between the lungs is called the ______________________.
9. The diaphragm separates the thoracic cavity from the ______________________.
➤ Group

C: Body Regions

Write the anatomic adjective that corresponds to each body region.
1. Buttock ___________________________
2. Wrist ___________________________
3. Back of knee ___________________________
4. Hip ___________________________
5. Forearm ___________________________
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