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Discuss with your counselor the influence that EIGHT
of the following people had on the history of medicine:

PR & a0 g

B e b

m
n.
0.
p.
q-
L

8

Hippocrates

William Harvey

Antonie van Leewenhoek
Edward Jenner

Florence Nightingale
Louis Pasteur

Gregor Mendel

Joseph Lister

Robert Koch

Daniel Hale Williams
Wilhelm Conrad Roentgen
Marie and Pierre Curie

. Walter Reed

Karl Landsteiner

Alexander Fleming

Charles Richard Drew

Helen Raussig

James Watson and Francis Crick
Jonas Salk

Explain the Hippocratic Oath to your counselor, and
compare the original version to a more modern one.
Discuss to whom those subscribing to the original
version of the oath owe the greatest allegiance.

BANG/Brainerd, MN
3-2012/063024

3. Discuss the health-care provider-patient relationship with
your counselor, and the importance of such a relationship
in the delivery of quality care to the patient. Describe the
role of confidentiality in this relationship.

4. Do the following:

a. Describe the roles the following people play in the
delivery of health care in your state. (Note: Not all
may exist in your state.)

(1) Allopathic physician

(2) Chiropractor

(3) Emergency medical technician
(4) Licensed practical/vocational nurse
(5) Medical assistant

(6) Medical laboratory technologist
(7) Nurse-midwife

(8) Nurse practitioner

(9) Occupational therapist

(10) Optometrist

(11) Osteopathic physician

(12) Pharmacist

(13) Physical therapist

(14) Physician’s assistant

(15) Podiatrist

(16) Psychologist

(17) Radiologic technologist

(18) Registered nurse

(19) Respiratory therapist

b. Describe the educational and licensing requirements
for FIVE of those in 4a—other than 4a(1)—practicing
health care in your state.

5. a. Tell what is meant by the term “primary care” with
regard to a medical specialty. Briefly describe the
types of work done by physicians in the following
“core” specialties:

(1) Internal medicine*
(2) Family medicine*
(3) Obstetrics/gynecology*

*Primary care specialties MEDICINE
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(4) Pediatrics
(5) Psychiatry
(6) Surgery
b. Describe the additional educational requirements for
these specialties.

. a. Briefly describe the types of work performed by physicians

in FIVE of the following specialties or subspecialties:
(1) Allergy/immunology

(2) Anesthesiology

(3) Cardiology

(4) Colon and rectal surgery
(5) Dermatology

(6) Emergency medicine

(7) Endocrinology

(8) Gastroenterology

(9) Geriatric medicine
(10) Hematology/oncology
(11) Infectious disease
(12) Nephrology
(13) Neurosurgery
(14) Neurology

(15) Nuclear medicine

(16) Ophthalmology

(17) Orthopedic surgery

(18) Otolaryngology/head and neck surgery

(19) Pathology

(20) Physical medicine and rehabilitation

(21) Plastic, reconstructive, and maxillofacial surgery

(22) Preventive medicine

(23) Radiology

(24) Rheumatology

(25) Thoracic/cardiothoracic surgery
(26) Urology

(27) Vascular surgery

Describe the additional educational requirements for
the FIVE specialties or subspecialties you chose in 6a.

7. a. Visit a physician’s office?, preferably one who delivers
“primary care.” (This may be that of your counselor.)
Discuss the components of a medical history and
physical examination (an official BSA health form may
be used to guide this discussion), and become familiar
with the instruments used.

bh. Describe the characteristics of a good diagnostic test
to screen for disease (e.g., routine blood pressure
measurement). Explain briefly why diagnostic
tests are not “perfect.”

¢. Show how to take a blood pressure and a
pulse reading.

8. Do the following:

a. Discuss the roles medical societies,
employers, the insurance industry,
and the government play in influenc-
ing the practice of medicine in the
United States.

b. Briefly tell how your state monitors
the quality of health care within its
borders, and how it provides care to
those who do not have health insurance.
9. Discuss with your counselor the health-
care delivery systems in the United States,
Sweden, and China.

10. Serve as a volunteer at a health-related
event or facility in your community (e.g.,
blood drive, “health fair,” blood pressure
screening, etc.) approved by your counselor.

t If this cannot be arranged, demonstrate to your counselor
that you understand the components of a medical history
and physical, and discuss the instruments involved.
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i THE HISTORY OF MEDICINI

The History of Medicine

The practice of medicine has a rich history that spans several
centuries. Since the first use of plants and other items as simple
medicines and balms, many men and women have contributed
to the advancement of the “healing arts.”

Methods to improve techniques and make use of new tech-
nologies are developed nearly every day as researchers strive
to find additional ways to combat disease. In fact, so much is
happening that it is impossible to cover the subject completely
here. However, we can establish a good foundation for the
understanding of the medical profession by first reviewing a
short summary of highlights in the history of medicine.®

* Adapted from materials provided by J. Worth Estes, M.D., of the American
Association for the History of Medicine, and Thomas R. Welch, M.D.
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Highlights

3000-1400 s.c.

The first textbooks of medicine and surgery appear
in ancient Egypt, providing evidence of practice in
these fields.

1553

Servetus describes the circulation of blood through
the lungs.

400-200 e.c.

The Greek physician Hippocrates and his followers lay
the groundwork for medical practice for centuries to
come, especially in their emphasis on the influence of
factors such as diet, weather, and rest on a patient's
ability to recover.

Early 1600s

Through experimentation, William Harvey discovers that
blood, propelled by the force of the heart's contractions,
circulates throughout the body in a closed system.
(Previously, blood was thought to flow only in one
direction, as Galen had taught.) Although Harvey did not
determine how the smallest arteries and veins were con-
nected to each other, he knew a connection must exist.

Circa A.D. 50

Discorides compiles a list of the drugs available at
that time, which were derived mostly from plants.
Physicians continued to prescribe some of these drugs
until the 20th century, but most are used only in the
practice of folk alternative medicine today.

Circa 1635

Cinchona, or Peruvian bark (a tree bark now known
to contain the drug quinine), is introduced for the
treatment of what is now recognized as malaria.

1658

Jan Swammerdam discovers red blood cells.

1312

Galen writes books on anatomy, physiology, and practical
medicine that remain authoritative until the 1500s.

1660

Marcello Malpighi discovers that small vessels
(capillaries) connect arteries and veins, thus
completing the discoveries of Harvey.

Circa 900

The Arzb physician Rhazes describes smallpox
and measles.

1669

Richard Lower discovers that veins in the lungs absorb
gases from the air.

Circa 1270

Spectacles (glasses) for correcting vision are introduced
in Venice.

1670

Thomas Willis discovers that diabetes can be diagnosed
by excess sugar present in the urine.

Circa 1330

The invention and introduction of gunpowder changes
the mature of war wounds. This requires adaptation

by physicians treating these wounds, which are much
more destructive and life-threatening than wounds
made by arrows, swords, and clubs.

1673-90

Antonie van Leeuwenhoek creates microscopes that
allow observation of bacteria, protozoa, sperm, and the
structure of the retina of the eye, among other cells.

1348-50

The “Black Death” (bubonic plague) kills a third of the
population of Europe. ft wasn't until 1894-98 that the
plague was found to be caused by bacteria that normally
infest rats but are transferred to humans by fleas that
find human hosts after their rat hosts die.

1721

Dr. Zabdiel Boylston and Rev. Cotton Mather begin
the first large-scale inoculations to protect against
smallpox in Boston. They injected fluid from the sores
of a smallpox patient into the skin of the person to be
protected, causing a mild, but seldom fatal, case of
the disease. After this, the person would not contract
smallpox, even in major epidemics.

1440-50

Paracelsus introduces many chemical drugs to the
practice of medicine.

1726

Rev. Stephen Hales first measures blood pressure
(in horses).

1538-43

Andreas Vesalius publishes the first anatomical drawings
to challenge the erroneous theories of Galen.

1740

Friedrich Hoffman describes rubella (German measles).

1545-75

Ambroise Paré develops new methods for treating wounds.

10 MEDICINE

1742

Anders Celsius invents the 100-degree thermometer.

1752

Pennsylvania Hospital, the first general hospital in
North America, opens.

MEDICINE
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1761
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Giovanni Baptista Morgagni publishes the first major
book an autopsy (postmortem anatomic pathology).

1765

The first medical school in this country opens
in Philzdelphia,

1768

William Heberden describes the angina pectoris
syndrome (chest pain, usually with exertion).

1771-85

Oxygen is isalated by Joseph Priestley and Willem
Scheele and is defined by Antoine-Laurent Lavoisier,
who describes its exchange with carbon dioxide in the
lungs (respiration) and its role in maintaining life.

1780

Benjamin Franklin invents bifocal lenses for glasses.

1785

William Withering introduces digitalis for the treatment
of “dropsy” (now called heart failure) after the first
clinical trial of any drug. (A clinical trial is an experi-
ment that uses actual patients to determine whether

a certain drug is effective.)

1786

John Coakley Lettsam describes addiction to alcohol
and other drugs.

1796

The British nawy adopts lemon juice (containing vitamin C)
as its standard method to prevent scurvy.

1798

Edward Jenner discovers that smallpox can be prevented
with fluid from cowpox sores, and that this method,
c:a\led-va_c;cinaﬁon'lfmm the Latin word for cow, vacca),

is safer than inoculaticn. (Both methods stimulate

the body to produce a protective response to the
smallpox virus.) :

1803

Thamas Percival publishes the first major book on
medical ethics.

1809

Ephraim MecDowell performs the first major abdominal
surgery (removal of a large tumor of the ovary).

181

Charles Bell discovers the function of the individual
spinal nerves, which control different muscles and receive
sensations from specific parts of the limbs and skin.

12 MEDICIME
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Date Event

René-Théophile-Hyacinthe Laennec develops
the stethoscope.

1833

William Beaumont publishes his first experiments
on gastric digestion after observing how the stomach
responds to various foods and emotions through a
“window” produced by a musket wound in the
stomach of a backwoods hunter.

Theodor Schwann publishes his theory of disease at
the level of the cell.

Rudolf Virchow and Hughes Bennet describe leukemia
{cancer of the white blood cells).

The first public demonstration of anesthesia using

ether by dentist William T. G. Morton and surgeon

John Collins Waren is given at Massachusetts General
Hospital in Boston. (Crawford Long of Georgia had

used this four years earlier but did not publish his work.)

1847

James Young Simpson introduces the use of chloroform
for obstetrical (during childbirth) anesthesia.

1848-58

Claude Bernard discovers that the liver stores food
energy, that nerves control blood flow through different
tissues by constricting and dilating blood vessels, and
that curare relaxes (paralyzes) skeletal muscles.

1849

Thomas Addison describes pernicious anemia (now
known to be caused by lack of absorption of vitamin By,)
and adrenal gland failure (now called Addison's disease).

1850

The organism causing anthrax, a devastating disease
of sheep, is the first disease-producing bacterium to
be discovered.

1853

The hypadermic syringe is invented.

1858

Rudolf Virchow publishes a major work on disease
processes at the level of the cell.

1859

Florence Nightingale publishes her pioneering Notes. on
Nursing, establishing the foundation for that profession.

MEDICINE
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Date Event

1860-81

MEDICINI

Louis Pasteur demonstrates the presence of bacteria
in air, explaining how disease can be transmitted by
an airborne route. He also is credited with classifying
various types of bacteria, developing vaccines for
anthrax and rabies, and developing the process to
sterilize milk by heating it quickly to high temperatures,
thus killing any bacteria present (pasteurization).

lgnaz Semmelweis demonstrates that “childbed fever”
is transmitted by the contaminated hands of health-care
personnel, indicating the need for careful handwashing
to help prevent the spread of disease.

Paul Broca discovers the area of the brain responsible
for speech.

1864

Julius Cohnheim discovers the mechanism of inflam-
mation (response of tissue to an irritant or injury).

1865

Gregor Mendel publishes the results of his classic

experiments with pea plants, revealing the basic laws
of inheritance, and leading the way to the discovery of
genes and DNA (the molecule that “codes” for genes).

1867

Joseph Lister introduces antiseptic surgery by spraying
carbolic acid (phenol) over the operative field to reduce
the likelihood of infection in the surgical wound. (It would
be another 10 years before such infections were found to
be caused by bacteria.)

1868

Ewald Hering and Joseph Breuer describe how the body
regulates respiration (breathing).

1869

Charles-Edouard Brown-Seqard describes the role
of endocrine secretions (hormones) in regulating
body functions.

1878-82

Robert Koch discovers the bacteria that cause wound
infections and tuberculosis. He also establishes a set
of rules (still known as “Koch's Postulates”) for proving
that a specific microorganism causes a specific illness.

1880

Charles-Louis-Alphonse Laveran discovers the micro-

organism that causes malaria.

14 MEDICINE

Date
1883

Event

Edwin Klebs discovers the diphtheria bacillus.

STORY OF MEDICIN

Elie Metchnikoff finds that one of the body’s
methods of protecting itself against disease depends
on phagocytes (cells that “eat” bacteria and debris
and destroy them).

1884

Carl Koller introduces the use of cocaine for local
anesthesia in eye surgery.

1886

Reginald Fitz describes the process of appendicitis.

1890

Emil von Behring introduces a vaccine for diphtheria.

1893

Daniel Hale Williams, founder of Chicago’s Provident
Hospital, performs the first recorded repair of the
pericardium (the sac that surrounds the heart).
Provident Hospital was the first interracial hospital
in the United States.

1895

Wilhelm Conrad Roentgen discovers the X-ray, which
can be used to “see” inside the body, establishing a
powerful new tool for diagnosing disease; this is the
basis for the field of radiology.

1897-98

Ronald Russ discovers that the parasite causing malar-
ia is transmitted by mosquitoes.

Marie and Pierre Curie discover radium and perform
pioneering work that will eventually lead to treatments
for some forms of cancer.

1899

Aspirin is introduced to clinical medicine.

1899-1900

Walter Reed demonstrates that yellow fever can be
transmitted by masquitoes.

1900

Sigmund Freud publishes his pioneering work in the
field of psychiatry, The Interpretation of Dreams.

1901

Kar Landsteiner discovers the A, B, and O blood
groups on red blood cells, laying the groundwork for
safe blood transfusions.

1903

The modern blood pressure cuff (sphygmomanometer)
is introduced.

MEDICINE

15




1906 Clemens von Pirget develops his theory of

allergic disease.

1906-20

Gowland Hopkins, and others, investigate and name
the vitamins (“vital amines”).

1910-20

The electrocardiograph (ECG/EKG) is invented and
initially developed.

1914-19

Edward C. Kendell discovers thyroxin, the
thyroid hormone.

1921-22

Frederick Banting and Charles Best isolate insulin
and use it in the first successful treatment of diabetes
(caused by a lack of this harmone).

1929

Alexander Fleming discovers, by accident, that a com-
mon mold produces a substance called penicillin that
can stop the growth of bacteria. First used to cure a
serious bacterial infection in 1942, it was the first true
antibiotic (a substance made by one microorganism
that can inhibit the growth of another one).

1935

Sulfonamides, the first synthetic chemicals used to
treat infections, are introduced.

1938-39

Charles Richard Drew develops a technique to process
blood plasma so that it can be preserved for longer
periods of time and on a larger scale to meet demand
during World War Il. In 1941, he becomes director of the
first American Red Cross blood bank.

1940s

The development of open-heart surgery occurs, as
does the first use of drugs for cancer chemotherapy.

1942-44

Helen Taussig identifies the cause of blue baby syndrame
(anoxemia) as a congenital heart defect that results in a
lack of oxygen in the blood and a bluish tint to the skin.
With Alfred Blalock and Vivien Thomas, she develops a
surgical procedure to treat the syndrome, which Blalock
performs successfully in 1944.

1945-47

The artificial kidney is developed.

1950s

The first drugs for psychiatric iliness are developed.

16
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James Watson and Francis Crick publish a paper
describing the structure of DNA, laying the foundation
for an understanding of how genes reproduce and
code for genetic information.

1954

The first kidney transplant is performed at Boston's
Peter Bent Brigham Hospital.

1954 and 1963

Jonas Salk develops the killed polio vaccine (1955) and
Albert Sabin introduces the inactivated oral polio vaccine
(1963). One of the major causes of infant death and
disability is nearly completely eliminated by vaccines.

1967

Christian Bernard performs the first heart transplant
surgery at Capetown, South Africa.

1977-80

An intensive worldwide vaccination campaign culmi-
nates with the complete eradication of smallpox. For the
first time in history, medicine totally eliminates a disease.

1981

Acquired immune deficiency syndrome (AIDS) first
appears in the United States; the responsible virus
and modes of transmission are identified.

1983

Cyclosporine, the first drug developed specifically to
help prevent the rejection of transplanted organs, is
introduced. Transplantation of the heart, liver, lung,
pancreas, and intestine becomes feasible, marking
the start of a new era in the treatment of diseases of
these organs.

Late 1980s

First anti-AIDS drugs are developed and found effective.

1994

Obesity researchers from Rockefeller University
(New York) discover leptin, a weight-regulating
hormone, and identify the gene that produces
this hormone.

1995

Researchers discover a gene responsible for a rare
but aggressive form of Alzheimer’s, the degenerative
disease that causes memory loss, poor judgment, and
increasingly affects an individual's ability to carry on
with day-to-day activities. Their finding could lead to
a test that can identify people who may be genetically
susceptible to the disease.

MEDICINE 17
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1996 A breakthraugh in anti-AIDS drugs is made with the
discovery of protease inhibitors, which significantly
reduce the amount of HIV in the blood by attacking

the enzyme protease.

1997 Scientists in Scotland are able to clone a mammal for
the first time. Dally, a sheep cloned from cells taken
from another sheep’s udder, is born in February.

1998 Research teams led by James A.Thomson at the
University of Wiscaonsin—Madison and John D. Gearhart
at Johns Hopkins University report that they have suc-
cessfully isolated and cultured human embryonic stem
cells. Scientists will be able to explore the possibility of
developing specizlized cells and a renewable source of
replacements cells and tissue to treat diseases and dis-
abling conditions such as spinal cord injuries, diabetes,
and arthritis. There is great debate about weighing the
potential medical benefits against the ethical concerns
of this research. In 2001, President George W. Bush
approves limited federal funding for embryonic stem
cell research with the use of existing stem cell lines.

2001-02 The U.S. Food and Drug Administration approves the
use of the oral drug imatinib mesylate to treat chronic
myeloid leukemia (2001) and gastrointestinal stromal
tumors (2002}, both rarg, life-threatening forms of
cancer. Known as Gleevec®, it is the first drug to be
approved that targets specific intracellular signaling
molecules thal cause cancer, whereas chemotherapy

drugs damage narmal, healthy cells as well.

2003 The Internationzal Human Genome Sequencing Consortium
announces the completion of the Human Genome
Project, a 13-year global effort to find the blueprint for
the human genetic makeup. Scientists hope that the
mapping of the human genome, or the layers of tens

of thousands of genes in the body, and subsequent
research will eventually lead to the treatment and cure
of many of the world's most devastating diseases.

18 MEDICINE
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The Bubonic Plague—Past and Present?

In 1348, three trade ships from Asia docked at Genoa, Italy, bringing with
them spices, silks, and an unexpected stowaway—the deadly bubonic
plague, an infectious disease carried by rat fleas. In two years, the
contagion had spread rapidly across Europe, reaching as far as England
and leaving almost a third of Europe’s population dead in its wake.

The epidemic became known as the Pestilence, the Great Mortality,

and —the name we recognize today—the Black Death.

Within a few days of a small flea bite or exposure to an infected
person, victims were taken with fever, extreme fatigue, and swollen,
painful lymph nodes called buboes. Medieval medicine was of little help,
and the disease rapidly progressed to the victim's bloodstream and lungs,
causing death. It was rumored in some areas there were not enough left
living to bury the vast number of dead. Outbreaks of plague continued to
occur over the next few centuries, devastating Europe socially, culturally,
and economically.

Caused by a bacterium called Yersinia pestis, the plague still exists
today, though mostly in underdeveloped rural and agricultural parts of the
world. The United States reports an average of 10 to 15 cases of plague a
year; worldwide, there are 1,000 to 3,000 reports a year, according to the
World Health Organization. There are three progressive stages of plague:
bubonic, septicemic (in which the bloodstream is infected), and
pneumaonic (in which the lungs are infected). As in the Middle Ages,
humans are usually infected by the fleas ol
of the domestic rat, once the infected '
host rat is dead.

Today we have the benefit of
effective antibiotics to treat plague,
but if left untreated, this disease can
still be fatal. Preventive measures
worldwide must be enforced to
control plague—vaccination,
antibiotic drug therapies, public health
education, and most importantly, environmental sanitation.

+ Some of the information in this section was taken from the “Plague” home page of the
Centers for Disease Control website, http://www.cdc.gov/neidod/dvbid/plague.index.htm.
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THE OATH OF HIPPOCRATES —

The Oath of Hippocrates

The Hippocratic Oath, although somewhat changed over the
years, serves as a general code of ethics for the practice of

. medicine. Almost universally, those completing medical

school stand before their professors and instructors

during graduation ceremonies and promise to uphold

the values attributed to the teachings of Hippocrates in

the third or fourth century g.c. This ancient document,

written by an unknown author, is very much alive today.*

| Changing With the Times

The shaded text on the following pages presents two

versions of the Hippocratic Oath—the original and

a more modern one (in bold print, adapted at Ohio

State University and currently used at many other

schools). Changes in society and what is viewed as

accepted medical practice have prompted modifications

" of this now classic promise, For instance:

Hippocrates e References to Greek gods, more appropriate in the day of
Hippocrates, have been replaced by a generalized statement
recognizing various beliefs and religions.

¢ Elaborate promises about perpetuating the healing arts from
generation to generation no longer reflect the current methods
used and are, for this reason, not included.

® Specific statements about the primary reliance on dietary
measures to prevent illness have been generalized to recog-
nize the use of more modern techniques such as medication.

e A reference forbidding surgery (“I will not use the knife”)
reflected the separation of medicine and surgery at the time.
As no such separation exists today, this statement is omitted.

*Portions of this section were adapted from materials provided by
Irwin J, Cohen, M.D., M.P.H_, of the Department of Community
Medicine, Tulane University School of Medicine.

20 MEDICINE

Comparing Oaths

| swear by Apollo Physician and Asclepius and Hygeia and Panaceia . . . that |
will fulfill according to my ability and judgment this oath and this covenant:
| do solemnly swear, by whatever I hold most sacred:

To hold him who has taught me this art as equal to my parents and to
live my life in partnership with him . . . to give a share of precepts and oral
instruction and all the other learning to my sons and to the sons of him
who has instructed me and to pupils who have signed the covenant and
have taken an oath according to the medical law, but to no one else.

That | will be loyal to the profession of medicine, and just and
generous to its members.

| will apply dietetic measures for the benefit of the sick according to
my ability and judgment; | will keep them from harm and injustice.

| will neither give a deadly drug to anybody if asked for it, nor will [
make a suggestion to this effect. . . . In purity and holiness | will guard my
life and my art.

That | will exercise my art solely for the cure of my patients and the
prevention of disease, and will give no drug nor perform any operation for
a criminal purpose and far less suggest such a thing. That | will lead my life
and practice my art in uprightness and honor.

| will not use the knife, not even on sufferers from stone, but will
withdraw in favor of such men as are engaged in this work.

Whatever houses | may visit, | will come for the benefit of the sick,
remaining free of all intentional injustice. . . .

That into whatsoever home | shall enter, it shall be for the good of the
sick and the well to the utmost of my power and that | will hold myself aloof
from wrong and from corruption and from tempting of others to vice.

What | may see or hear in the course of the treatment or even outside
of the treatment in regard to the life of men, which on no account one
must spread abroad, | will keep to myself. . . .

That whatsoever | shall see or hear of the lives of men that is not fit-
ting to be spoken abroad, | shall keep inviolably secret.

If | fuifill this oath and do not violate it, may it be granted to me to
enjoy life and art. . . . If | transgress it and swear falsely, may the opposite
of all this be my lot.

(Translation of the original Hippocratic Oath)

These things | do promise, and in proportion as | am faithful to this
oath may happiness and good repute be ever mine—the opposite if | shall
be forsworn.

(Version of the Hippocratic Oath administered at the Ohio State University
in 2007)

MEDICINE
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Oath of Maimonides

Some medical schools in
the United States use

this oath in place of the
Hippocratic Oath. The Oath
of Maimonides reminds
those in the medical
profession to treat all
patients equally, regardless
of race, color, or creed.

The eternal providence
has appointed me to watch
over the life and health of
Thy creatures. May the love
for my art actuate me at all
time; may neither avarice
nor miserliness, nor thirst
for glory or for a great
reputation engage my mind;
for the enemies of truth and
philanthropy could easily
deceive me and make me
forgetful of my lofty aim of
doing good to Thy children.

May | never see in the patient anything but a fellow creature in pain.

Grant me the strength, time and opportunity always to correct what
| have acquired, always to extend its domain; for knowledge is immense
and the spirit of man can extend indefinitely to enrich itself daily with
new requirements.

Today he can discover his errors of yesterday and tomorrow he can
obtain a new light on what he thinks himself sure of today. Oh, God, Thou
has appointed me to watch over the life and death of Thy creatures; here am
| ready for my vocation and now | turn unto my calling.

MEDICINE

Other minor changes were made to simplify and clarify
the language.

The original version of the oath directs the loyalty of the
physician to his or her teachers (i.e., promising to “hold him
who has taught me this art as equal to my parents”) and to
perpetuating the profession, rather than to the patients he or
she treats. The modern version of the path emphasizes patient
care and moral behavior.

The Meaning of the Oath

As you can see, comparison of the two oaths reveals several
differences, but most of the basic principles of the original
have been preserved. The importance of the Hippocratic Qath,
either in its original or modern version, must not be under-
estimated. As one takes the oath, a student actually becomes
a physician. This change does not occur when the student
receives a diploma from medical school or passes the required

examinations to receive a legal license to practice. Such events

merely certify that the student has acquired a minimum, nec-
essary amount of special knowledge. It is important to note
that the oath is not concerned with technical competence,
but rather with how physicians do what they do.

In its text (modern version), a taker of the oath promises
to “lead my life and practice my art in uprightness and honor.
It seems then that the qualily of one's work as a physician is
dependent not only on how one practices medicine, but also
on how one lives. To be a good physician, one must lead a
good life.

This emphasis on the physician’s “goodness” rather than
on his or her technical competence is prompted by the special
relationship that exists between patient and physician. The
patient comes to the physician in a somewhat vulnerable
state—ill or fearful of illness. To feel better, the patient must
place complete trust in the skills of the physician. To do so,
the patient must be convinced that the physician’s efforts
will always be designed to promote the patient’s welfare.

This concern is frequently more important than technical
ability in establishing trust.

It is appropriate, then, that a student should become a
physician only when he or she takes an oath that emphasizes
a virtuous life. Such an oath establishes a solid bond between
the physician and that physician’s future patients.

MEDICINE
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The Health-Care
‘ Professional-Patient
Relationship

\ The relationship a patient has with a health-care professional
J \ is important if the patient is to receive the best medical care
possible. Frequently, patients need to reveal fairly personal
information about themselves that they might not realize could
be related to their illness—information they might not feel
“ comiortable discussing with their closest friends, let alone
[y someone they might not feel they can trust completely. If a
. patient is reluctant to provide this information and it turns
out to be important, a diagnosis could be missed.
% _ To prevent this from happening, a health-care profes-
(‘ sional and a patient must communicate with each other.
The provider must put the patient at ease, but make him
or her understand that the information is important in
determining what medical problem might be present,
and that the information will be used only for that
purpose. In other words, the information will be
treated as confidential, and will be disclosed only
to people directly involved in that patient’s medical care.

This is frequently easier said than done, and it can take
several years to develop a rapport to where the patient can
comfortably discuss information of a truly personal nature
with the provider. Yet, this rapport is absolutely necessary if
the professional is to be able to help the patient in all situations.

Even when a good relationship exists, however, a patient
might still be reluctant to disclose certain information fully,
and a health-care professional must be willing to consider
this possibility if other facts (e.g., those discovered through a
physical examination or laboratory testing) indicate that the
patient is being less than truthful.

Al 24 MEDICINE

THE HEALTH-CARE PROFESSIONAL-PATIENT RELATIONSHIP
Questions about the use of illegal drugs or alcoholic —
beverages, as well as sexual activity, are appropriate in a _ "
medical setting if the health-care professional feels information Having a physician
about these areas might be related to a patient’s problem. It
is not difficult to imagine, however, that questions about these
subjects could be distressing or embarrassing for the patient
to answer, especially if the patient is concerned that revealing
information about an illegal activity (such as drug use) might )
result in that information being given to the police. as having

With few exceptions, the expectation has always been thal  regular checkups.
discussions between a patient and a health-care professional are
privileged. The information shared is protected from disclosure
to any third parties, including legal autharities. In some cases
(child abuse, for example), though, physicians are required by
law to report suspicions to legal authorities.

Recently, however, there have been instances of erosion of
this expectation of confidentiality. Insurance companies, in their
role as payers for much medical care, are increasingly collecting
details of patient medical
histories and treatments.

With the recent expansion of
computerized medical records,
unauthorized access to con-
fidential medical information
is a growing concern. The
Health Insurance Portability
and Accountability Act of
1996 (HIPPA) addresses this
concern to some extent by
defining how confidential
health information can be
used and who can access

it. By law, patients must be
informed of their privacy
rights when they seek
medical care.

If patients do not feel
they can trust those treating them, they are unlikely to provide
potentially vital information. It is therefore extremely important
for a health-care professional to hold in highest regard the
trust placed in him or her by the patient, and to maintain the
confidential nature of medical conversations.

you trust and can
communicate with

is as important
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Health-Care Professions

Although it might not be immediately obvious, many different
professionals play a part in the delivery of health care in

the United States. Of these, the most visible are usually the
physicians and nurses with whom you come in contact when
you have a minor illness. However, other professionals who
provide services supporting the various aspects of diagnosis
and treatment, as well as those who may be consulted outside
the scope of a physician’s care, also play very important roles
in seeing that patients receive assistance with the various
health problems they might have.

Each of these professionals serves a specific function, and
what he or she is permitted to do within that field is
defined by laws established by state governments,

frequently through the granting of licenses. As
these laws vary somewhat around the country,
information on licensing for each profession
cannot be included here. Such information can
usually be obtained from your state’s professional
licensing board, or the equivalent.
The remainder of this section describes various
X health professions and the educational requirements
J (after high school) usually required to practice
them. While an attempt has been made
V ' _ toinclude as many of these as possible,
\ space limitations have necessitated
. some omissions.*

*Some of the descriptions for health
professions contained in this section
were adapted from materials in the
American Medical Association
Encyclopedia of Medicine (Random
House, 1989}, with permission.

=— — — ————————— HEALTH-CARE "ROFESSIONS
Physician (Allopathic). This professional is trained in the

practice of medicine and surgery, has graduated from a school

granting a doctor of medicine (M.D.) degree, and is qualified

to practice all aspects of these areas. A physician diagnoses
and treats illnesses and injuries and advises patients
on preventive measures to help them lead a safe,
healthy life and avoid medical problems.
To arrive at a diagnosis and decide on

a treatment, physicians usually take a
patient’s medical history, perform a
physical examination of the patient,

and order laboratory or diagnostic tests

if necessary. Their training incorporates
evidence-based medicine, in which
physicians consider the findings of bio-
medical research and their own clinical
knowledge (as well as their patients’
preferences) to make treatment decisions.

Educational requirements: Completion of
an undergraduate college degree followed by
four years of medical school education leading
to a doctor of medicine degree. Some universities

offer highly competitive “accelerated premedical-

medical degree programs” for incoming freshmen in
which students can complete the requirements for both an
undergraduate and a medical degree in six or seven years.

Physician (Osteopathic). This professional is trained in the
practice of medicine and surgery, has graduated from a school
granting a doctor of osteopathy (D.0.), and is qualified to
practice all aspects of these areas. Like allopathic physicians,
osteopathic physicians diagnose and treat illnesses and injuries
and impart preventive advice. They also cansider medical
history, a physical examination, and diagnostic tests when
making decisions. Osteopaths, however, use a system of
diagnosis and treatment that emphasizes the role of the
musculoskeletal system in the healthy functioning of the
body. Their training is similar to that of allopathic physicians
but focuses on the relationship between parts of the body
and manipulative therapy, a hands-on approach to alleviating
symptoms, reducing pain, and preventing health problems.

MEDICINE
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Educational requirements: Completion of an undergraduate
college degree followed by four years of medical school educa-
tion leading to a doctor of osteopathic medicine degree.

Chiropractor. A specialist in this area practices a theory of
healing based on the belief that disease results from a lack

of normal nerve function. Chiropractic relies on physical
manipulation and adjustment of the spine for therapy, rather
than on drugs or surgery. Chiropractors make use of X-rays and
special techniques to diagnose and treat back disorders and
other musculoskeletal problems. In some states they perform
physical examinations and do some minor surgery.

Educational requirements: Completion of at least two years
of college education followed by four years of training in
chiropractic leading to a doctor of chiropractic degree.

W

Optometrist. These specialists are trained to examine, diagnose,
treat, and manage diseases and disorders related to the eye and
vision. They prescribe glasses, contact lenses, and other vision
aids, as well as vision therapy and (in some states) medicines
for the treatment of eye diseases. Optometrists also are trained
to identify when it might be necessary to refer a patient to an
ophthalmologist (physician specializing in eyes) for medical or
surgical treatment. In some states they are permitted to monitor
selected patients for chronic conditions.

PROFESSIONS
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Educational requirements: Completion of an undergraduate
college degree followed by four years of education leading to
a doctor of optometry degree.

Podiatrist. A specialist in this field deals
with the examination, diagnosis, treatment,
and prevention of diseases and malfunc-
tions of the foot and its related structures.
Podiatric medicine is concerned with
many different types of foot problems,
including walking disorders in children,
ankle injuries among adolescents,
fractures among athletes and joggers,
bunions and hammer toes among

men and women of all ages, and care

of foot ulcers, toenails, and infections

in people who have diabetes.

Educational requirements: Completion of an
undergraduate college degree followed by four years of
education leading to a doctor of podiatric medicine degree.

Pharmacist. This professional is responsible for the
preparation and dispensing of drugs. Pharmacists
are expert in the uses of medications for the
prevention and treatment of diseases and are
aware of known side effects and toxicities of
such medications. They fill prescriptions,
counsel patients on possible interactions
that can exist with medications they
might be receiving from different
health-care professionals, and make
decisions concerning the substitution of
generic equivalents that might be more
affordable for some patients, unless
specifically forbidden by the prescriber.

Educational requirements: Successful

completion of two years of undergraduate
coursework followed by four years of train-
ing leading to a doctor of pharmacy degree.
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Psychologist. This professional is a specialist in the diagnosis
and treatment of behavioral disorders and mental and emotional
illness. Those in the field are expert in the internal aspects of
the mind, such as memory, feelings, thought, and perception,
and external manifestations such as speech and behavior. They
administer intelligence and personality tests and analyze the
results. Their role with patients also includes counseling or
psychotherapy. They refer appropriate patients to psychiatrists
when medical treatment (i.e., medication) might be indicated. In
a few states, however, psychologists have prescribing privileges.

Educational requirements: Completion of a master’s or doctor
of philosophy or doctor of psychology degree.

Physician Assistant. This professional performs diagnostic,
therapeutic, preventive, and health maintenance services
under the supervision of a physician to allow more effec-
tive and focused application of the physician’s particular
knowledge and skills. Individuals concentrating in
surgical fields perform a number of functions formerly
done only by surgeons within a variety of appropriate
settings such as hospital surgical suites, surgical clinics,
emergency roems, and office practices. Physician
assistants are accountable for their own actions and
to their supervising physicians.

Educational requirements: Completion of an
undergraduate college degree and two years of
additional clinical training.

Nurse. This professional is trained to assist patients who
are in recovery from an iliness or injury to regain as much
independence as possible. Nurses continuously monitor the
patient, including measuring and recording bodily functions
and changes in the patient’s condition. They perform tasks to
help prevent injury and optimize health, administer medications,
and provide emotional support and comfort. Nurses also educate
patients about medical canditions and treatments. They are
more concerned with the patient’s overall reaction to a disorder
than with the disorder itself. They are devoted to the control of
physical pain, the relief of mental suffering, and, when possible,
the avoidance of complications. In terminal cases, a nurse’s
responsibilities include helping the patient meet death with
as little distress and as much dignity as possible.

—————————— HEALTH-CARE PROFESSIONS

There are two main classifications of nurses: licensed practical

or licensed vocational nurses and registered nurses. Licensed
practical/vocational nurses provide basic nursing care, usually
under the supervision of physicians or registered nurses. Registered
nurses provide a broader, more advanced level of nursing care and
work under the supervision of or in collaboration with physicians.

Advanced Practice Registered Nurse. Registered nurses may
obtain additional training to specialize or to become advanced prac-
tice registered nurses (APRNs). The four types of advanced practice
registered nurses are nurse practitioners, clinical nurse specialists,
nurse-midwives, and certified registered nurse anesthetists.

Educational requirements: For a licensed practical/vocational
nurse, usually one year of training. For a registered nurse, two
to four years of training leading to a diploma in nursing, an
associate degree in nursing, or a bachelor of science degree in
nursing. Specialization may require additional training or
special certification. For an advanced practice registered
nurse, completion of a registered nursing program
and often additional clinical experience, fol-
lowed by additional training usually leading
to a master’s degree or higher in nursing.

Medical Assistant. A person in this role
performs a broad range of administrative
and clinical duties under the supervi-
sion of a licensed medical professional.
Administrative duties include preparing
and maintaining medical records, han-
dling medical transcription, and serving
as a liaison between the physician and
other individuals. Clinical duties include
infection control, taking patient histories
and vital signs, performing first aid and CPR,
preparing patients for procedures, assisting with
examinations and treatments, performing selected
diagnostic tests, and administering medications as
directed by the supervising personnel.

Educational requirements: Completion of a program that is
either two years in length, resulting in an associate degree, or
one year, resulting in a certificate or diploma.
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Emergency Medical Technician. This professional is trained to
recognize, assess, and manage medical emergencies of acutely
ill or injured patients in pre-hospital settings. There are several
levels of expertise and training, the most advanced of which is
the paramedics. EMT training includes the ability to initiate
appropriate invasive and noninvasive treatments for airway and
respiratory problems, cardiac arrest, and psychological crises.
Emergency medical technicians work principally in advanced
life-support units and ambulance services that are under medical
supervision and direction (often through radio communication).

Educational requirements: Completion of a program of
600 to 1,000 hours of instruction, including exposure to
supervised clinical situations.

Medical Laboratory Technologist. Professionals in this area
perform laboratory tests that play an important role in the
detection, diagnosis, and treatment of many diseases. They
perform these tests in conjunction with pathologists and other
physicians, or scientists who specialize in clinical chemistry,
microbiology, or other biological sciences. They develop data
on the blood, tissues, and fluids in the human body by using
a variety of precision instruments and are trained to recognize
interdependency of tests. They also have a knowledge of
physiological conditions affecting test results in order to
confirm these results.

Educational requirements: Approximately two years of
college-level work in related sciences and mathematics
and one year of clinical education.

= HEALTH-CARE PROFESSIONS

Radiologic Technologist. Some professionals in this role provide
services using imaging modalities involving X-rays, magnetism,
or ultrasound, as directed by those qualified to order and/or
perform radiologic procedures. Others administer radiation
therapy for various cancers and other conditions. They are
responsible for quality control programs and are particularly
concerned with limiting radiation exposure to patients and
others. They exercise independent judgment in the technical
performance of medical imaging procedures by adopting
variable technical parameters of the procedure to the condition
of the patient and by initiating lifesaving first aid and basic life-
support procedures as necessary during medical emergencies.

Educational requirements: Two to four years of training,
depending on program design, objectives, and the degree
or certificate awarded.

Interested in a Career in Medicine?

Ask guestions. Pursuing a career in medicine is rewarding, but it also
takes a lot of hard work and dedication. Find out from your doctor and
other health-care professionals about the kind of work they do, what their
schooling and training was like, what they like best about the career, and
what some of the challenges they face are. Their answers can help you
determine if a career in medicine is right for you and can help you choose
the specific profession that interests you most.

Study hard. Try your best to do well in school, no matter the class. Science
and math classes are important if you hope to pursue a medical career,
but so are other types of classes, such as English. Some classes teach

you valuable skills, such as good communication, and some classes help
you become well-rounded. It is also a good idea to choose advanced-level
classes in school if they are available.

Get involved. Through extracurricular activities, hobbies, and volunteering,
you can demonstrate your curiosity, dedication, and uniqueness. Team
sports and group activities in particular give you experience working with
others, and they may also offer leadership opportunities. Volunteering at
a health-related event or facility in your community is a good idea. This
kind of public service offers you an opportunity to learn more about
health care and shows your interest in helping others through that field.
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Occupational Therapist. These health-care professionals
administer treatment aimed at enabling people disabled by
physical illness ar a serious accident to relearn muscular control
and coordination, to cope with everyday tasks (such as dressing),
and, when possible, to resume some form of employment.
They apply purposeful, goal-oriented activity in their evaluation,
diagnosis, and/or treatment, and help people who are impaired
by physical injury, iliness, emotional disorder, developmental
disability, or the aging process to achieve optimum functioning,
prevent disability, or maintain health.

Educational requirements: Completion of an undergraduate
degree and at least six months of additional practical experience
in ocoupational therapy.

Physical Therapist. These specialists administer treatment of
disorders or injuries with physical methods or agents, such as
exercise, massage, heat (including ultrasound and diathermy),
cold, water (e.g., whitlpool], light, and electrical current.
Exercises may be passive (in which the therapist moves parts
of the patient’s body] or active (in which the patient is taught
to camtract and relax certain muscle groups). Physical therapists
help the patient prevent or reduce joint stiffness; restore muscle
strength in the treatment of arthritis or after a fracture has
healed; reduce pain, inflammation, and muscle spasm;

and retrain joints and muscles after stroke or nerve injury.

Educational requirements: Completion of an undergraduate
degree and at least six months of additional practical experience
in physical therapy.

Respiratory Therapist. Professionals in this role apply scientific
knowledge and theory to the practical clinical problems of
respiratory care, They are qualified to assume primary respon-
sibility of all respiratory care modalities under the direction of a
physician and usually in a hospital setting. Respiratory therapists
collect and review data (e.g., blood gases), monitor and adjust
ventilatory assistance devices, and administer other types of
trealments and evaluations.

Educational requirements: Programs are usually two years in
length, leading to an associate degree; some longer programs
lead to a bachelar's degree.

Military Medicine

Medical professionals practicing military medicine work for the United
States through the Department of Defense and the Department of Health
and Human Services. They serve in times of war and peace, wherever
they are needed in the United States and abroad.

Military physicians, nurses, and other medical staff care for active
members of the military in two ways: first, by providing medical care to
military personnel in garrison (at a permanent base) and in field medical
uni_ts; and second, by providing health services to their dependent family
members. They also provide routine medical care for military retirees.
Sometimes, military medical personnel are deployed to provide humani-
tarian aid to communities in need around the world.

This work requires not only traditional medical education, but also
preparation in areas that are particularly important to military service,
including combat-casualty care, field training, and aspects of preventive
medicine. Their efforts help keep troops in good condition.

Those interested in military medicine enter the field by volunteering.
They may attend the Uniformed Services University of the Health Sciences
(USU), attend a medical school through the Armed Forces Health
Professions Scholarship Program (HPSP), or join the military as a physician
(such as through the Army Reserve's Specialized Training Assistance
Program during residency). USU is the federal health sciences university
in the United States. HPSP, on the other hand, allows students to attend
other medical schools—students attend with fi nancial support for tuition
and other expenses and then they have an obligation to serve the military
for a specific, predetermined number of years.

Individuals with a strong desire to serve their country and the
willingness to make a commitment to military service can reap the
benefits of a career in military medicine. Practicing military medicine
has its challenges. However, working for the military offers such
benefits as work overseas, full-tuition medical school scholarships or
educational loan repayment, and the rank of officer in the armed forces.

Information in this section provided or reviewed by the Uniformed Services University of the
Health Sciences, Other sources include USU's “Fingertip Facts,’ http:fiwww.usuhs.milivpe/
USUFactSheet.pdf; the U.S. Army Medical Department’s “Introduction to the U.S. Army Medical
Department;” http://www.armymeadicine.army.mil/about/introduction.html; the U.S. Navy's
“Health Care Opportunities;” h‘:tp::_f,f\.vww‘naw.corru’hsalthcareoppmtunitiesf; and the U.S. Air
Force's "Health Care Careers,” hnp_:!Mww.‘a’irfprce.com.’care‘ers.’healthc‘areﬂcareers.php.
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Medical Education
and Specialties

[n the earlier part of this century, the large majority of physicians
were “generalists”; that is, they managed essentially all aspects
of medical care for their patients using treatments known at that
time. However, since that day, medical knowledge has increased
many hundredfold as the result of ongoing research and the
introduction of new technology for diagnosis and treatment.
Therefore, it has become almost impossible for a single physician
to know “everything about everything,” let alone be able to
apply this knowledge adequately to patient care,

The realization of this fact has resulted in diverse special-
ization among physicians so that some can concentrate on a
given area, usually limited to a single organ system or

a small set of related systems, while others remain ﬁ*.
more general in their approach. To permit this, 24 -’z‘
medical education has adapted to meet the \

needs of today’s specialists and subspecialists.

Educating Physicians

Most medical schools in the United States
and Canada require evidence of superior
performance in achieving a minimum

of an undergraduate (bachelor’s or the
equivalent) college degree for admission.
While many premedical students major in
scientific fields such as biology or chemistry, i
any major can be acceptable if the required \ ,.
courses in biology, chemistry, physics, and

English are included. An acceptable score on the '
Medical College Admission Test (administered by the
Association of American Medical Colleges) and

a personal interview are also usually required.

L0
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After physicians
have completed
their formal
training, they are
expected to stay
up-to-date in their
field. All states
require allopathic
physicians and
some states
require osteopathic
physicians to

earn continuing
medical education
credits to maintain
their license to

practice medicine.
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During the first two years of medical school, students
primarily will study the basic biomedical sciences. In years
three and four, they focus on clinical sciences training in a
hospital setting.

The basic sciences usually include anatomy (gross and
microscopic), embryology, biochemistry, physiology, genetics,
pathology, pharmacology, microbiology and immunology,
and biostatistics. These might be taught individually or on a
coordinated basis (by organ; for example, information about
each of the above subjects regarding the heart is presented
at one time).

The clinical sciences during the third year include broad
exposure to certain “core” specialties, which are believed neces-
sary to provide a foundation upon which to build, regardless
of which specialty is eventually chosen. These usually include
internal medicine and/or family medicine, obstetrics and
gynecology, pediatrics, psychiatry, and surgery.

The fourth year is usually composed of a series of elective
courses or rotations, allowing the soon-to-be-graduated student
to explore specialties he or she might be interested in entering.
As this final year progresses, more and more clinical respon-
sibility is placed on the student to prepare him or her for the
postgraduate training that will follow.

Choosing a Specialty and the “Match”

Having decided on a specialty, a student obtains a position in

a training program for that specialty by submitting applications,
much in the way one applies to college and medical school.
Frequently, candidates will do elective rotations during medical
school in the program for which they would most like to be
accepted, primarily to show interest and to have their clinical
skills better evaluated.

After all applications have been submitted and interviews
have been held, the candidate submits to the “Match”—a
rank-ordered list of the programs he or she would like to
attend. The Match is the National Resident Matching Program,
a computerized service that pairs students with postgraduate
(residency) training programs. Each program submits to the
Match a similar rank-ordered list of the people it would like
to train. After some calculations, a list of matched candidates
and programs is released. The graduating student can then plan
to participate in the program where a position is acquired.

MEDICAL EDUCATION AND SPECIALTIES

Residency and Fellowship

In past years, most physicians completed a year of postgraduate
{raining called an “internship” that provided a broad, general
overview of medical practice, attempting to give the new
physician a strong background regardless of the more limited
specialty that might be pursued. Since 1982, however, this year
has been absorbed into

the specialty’s first year of
training in a residency (called
that because physicians used
to live at the hospital facility
and were actually “resident”
there). There are very few
first-vear positions that
resemble the old internships.
These preliminary or transi-
tional years usually are filled
by physicians who will enter
the specialties of dermatology,
radiology, ophthalmology,

or neurology.

Postgraduate training
requires several years of
study in the field chosen by
the new physician, depending
on the requirements of each
discipline. As in clinical
training in medical school,
increasing levels of responsi-
bility are placed on the
resident as training progresses
until competence is achieved
for practice without supervi-
sion. Following the comple-
tion of training, residency graduates are eligible for certification
in the specialty, a process that involves written and, in some
cases, oral examinations.

Some areas of certain specialties are considered too
complicated to be learned within the confines of a residency
and have been further broken down into subspecialties,
usually requiring an additional residency or fellowship
(which is post-residency training).

.:I TR
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Core and Primary Care Specialties

To give students a strong background in certain core subjects,
most medical schools require exposure to specific, general
specialties. These tend to include what are commonly referred
to as primary care specialties—internal medicine, family medicine,
obstetrics and gynecology, and pediatrics—so called because
physicians in these areas are frequently the primary contact
patients have with the medical profession and are relied upon
to manage their overall care.

Primary care physicians often follow a patient on a
day-to-day basis as needed and are usually able to handle
routine problems. They make decisions regarding if and when
patients need referrals 1o specialists. They also are responsible
for being familiar with the care being given by any other
specialists involved to avoid problems that could result from
interactions between therapies. In doing this, they serve
essentially as coordinators of their patients’ health care.

The remainder of this section describes the various medical
specialties and the educational requirements (beyond completion
of an undergraduate college degree followed by four years of
medical school education leading to either an M.D. or D.O.
degree) usually required to practice them.* While an attempt
has been made to include as many of
these as possible, space limitations have
necessitated some omissions.

Internal Medicine. Physicians in this
specialty, called internists, provide compre-
hensive medical services for adults (and
occasionally adolescents) on a continuing
basis. Emphasis is placed on the treatment
of problems with medication rather than
surgery, and on coordination of care, with
referrals to other specialists as needed.
Various subspecialties exist (see below).

Educational requirements: Three-year
residency; subspecialty fellowships
are available.

*The descriptions of specialties and subspecialties contained in this section were

adapted from materials in the American Medical Association Encyclopedia of
Medicine (Random House, 1989), with permission,

Family Medicine. Physicians in this specialty provide compre-
hensive medical services for individuals, regardless of sex or
age, on a continuing basis, and often care for all members of

a family. Emphasis is placed on the treatment of all problems
experienced by the person and on coordination of care, with
referrals to other specialists as needed. Care ranges from minor
procedures (like placing stitches) and treating acute illnesses
to managing long-term conditions like hypertension or

diabetes mellitus.

Educational requirements: Three-year residency; additional
residency in geriatrics or obstetrics is available.

Obstetrics and Gynecology. Obstetricians are physicians

who specialize in the care of a woman during pregnancy,
labor, delivery, and the period immediately afterward. Prenatal
care may include periodic examinations of the woman and her
developing baby with recommendations for changes in activity
or diet. These physicians also deliver the baby, performing a
cesarean section if necessary. Gynecologists study, diagnose,
and treat conditions of the female reproductive system, including
infertility and cancer. Typically, a physician will be both an
obstetrician and a gynecologist.

Educational requirements: Four-year residency. Subspecialty
fellowships are available.

MEDICINE
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Pediatrics. These specialists are concerned with the growth and Other Specialties and Subspecialties
! development of patients from infancy to adolescence, and with o i .
the diagnosis, treatment, and prevention of childhood dis- Allergy/lmmunology. Specialists in these fields deal with
eases. They advise on the care of children, provide vacci- the diagnosis and treatment of any form of allergy and the
nations, and conduct periodic well-baby and well-child functioning of the immune system. They might conduct tests
examinations to assess general health and detect any to determine agents to which a PEIZONL LS allergic an(_:l 1'91,301‘“‘
problems, Special aspects of pediatrics include the mend ways to avoid exposure or to build up tl?e patient’s '
care of newborn infants and children with dis- immunity, as well as place the patient on a regimen of medica-
abilities. All of the subspecialties listed in the tions to control allergic reactions. They might also ‘devise .
o next section have pediatric counterparts. ways to stimulate the immune syslem to produce immunity
PR Eiiseiial e (principally through the use of vaccm'es]. . N
| 1 =i __(ﬁ _ residency; subspecialty fellowships Educational requirements: Completion of anAmtemaI medicine
| T b . are available, or pediatric residency and a two-year fellowship.
1.
! J_ir’ Psychiatry. Physicians in psychiatry are concerned ———
“,.. _._. g o  with the study, prevention, and treatment of mental .
T illness and emotional and behavioral problems, from
I Y psychological, social, and physical approaches, including
b

drug therapy. Many subspecialties exist including child and
adolescent psychiatry, social psychiatry, community psychiatry
(addressing the care of the mentally ill outside psychiatric
hospitals), forensic psychiatry (dealing with criminal and legal
issues), and neuropsychiatry (relating to brain disorders with
mental symptoms).

Educational requirements: Completion of one vear of preliminary
or transitional training plus three-year residency or completion

\ of a four-year psychiatry residency. Subspecialty fellowships

‘ are available,

Surgery. Surgeons deal with the study, diagnosis, and
management of all disorders treated by operative surgery.
This includes incision (cutting) into the skin or other organs,
removal or repair of diseased tissues or organs, restoring
structures to their normal positions, transplantation of
tissues or whole organs, and implantation of mechanical or
electronic devices. Many procedures today are performed by
subspecialists (see the next section). Those not done by sub-
specialists are frequently in the realm of the general surgeon,
although considerable overlap in responsibilities exists.

Anesthesiology. Physicians in this field administer the drugs
that control pain and consciousness during surgery. Anesthe-
siologists also assess the condition of a patient’s heart, lungs,
and circulation before he or she is sent into the operating room.
They decide what actions should be taken if an emergency
develops and are responsible for monitoring the progress of

the waking patient and watching for any developing complica-
tions in the recovery room after surgery. Anesthesiologists also
specialize in the control of pain after surgery and in patients
with conditions—such as cancer—that cause severe pain.
Educational requirements: Five- to six-year residency;

: ; ; . Educational requirements: Four-year residency.
subspecialty residencies are available.
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Cardiology. Those in this subspecialty of internal medicine are
expert at diagnosing and treating problems related to the heart
and peripheral vessels. Guided by symptoms such as shortness
of breath, chest pain, irregular heart rhythms, or pain in the
legs with walking, a cardiologist examines X-rays, echocardio-
grams (studies using sound waves to view internal structures
of the heart), electrocardiograms (studies showing the electrical
activity of the heart), and special studies performed by injecting
dye into the vessels of the heart to determine the specific cause
of a problem. Depending on the results of the tests, the cardiol-
ogist might recommend changes in diet or physical activity,
prescribe medication, perform-a procedure for treatment, or
refer the patient to a cardiothoracic or vascular surgeon.

Educational requirements: Completion of an internal medicine
residency and a two-year fellowship.

Calon and Rectal Surgery. Physicians
in this surgical subspecialty perform
operations to correct disorders in or
remove diseased tissue from the small
intestines, colon (large intestine), or
rectal area, Procedures can range from
the removal of hemorrhoids to remaval
and reconstruction of part of the
intestine (e.g., as in the treatment of
colon cancer). Special techniques allow
the physician to help patients retain
fairly normal function, despite the often
extensive removal of tissue required to
treat disease in these organs.

Educational requirements: Completion of a surgery residency
and one year of an additional residency.

Dermatology. Specialists in this area have been trained to treat
conditions related to the skin, hair, and nails. Problems include
everything from wrinkles, warts, and hair loss to acne, athlete’s
foot, and skin cancer. Treatment methods include medication,
surgery, or the destruction of unwanted growths by freezing,
burning, lasers, and radiation.

Educational requirements: Completion of one year of
training (like an internship, usually in internal medicine)
and a three-year residency.

— MEDICAL EDUCATION AND SPEC

SR _

Emergency Medicine. These phy-
sicians have been specially trained
to deal with the broad range of life-
threatening conditions, from acute
asthma attacks to bullet wounds.
The concern of the emergency care
physician is to stabilize the patient
as much as possible before trans-
ferring the patient to an appropri-
ate hospital unit for further care.

Educational requirements:
Completion of a three- to
four-year residency.

Endocrinology. Physicians in this
subspecialty of internal medicine
study and treat disease produced
by abnormal function of the endo-
crine glands—structures that
secrete hormones into the blood
which regulate growth and metabolism. Disease may result if
these glands produce too much or not enough of these important
molecules (e.g., giantism results from too much growth hormone,
dwarfism from too little).

Educational requirements: Completion of an internal medicine
residency and a two-year fellowship.

Gastroenterology. A gastroenterologist is a subspecialist in
internal medicine who diagnoses and manages disorders of
the digestive system. These specialists treat peptic ulcers of
the stomach and duodenum and other conditions affecting the
gastrointestinal tract, including the liver and gallbladder. The
work of physicians in this area has been revolutionized by the
development of fiber-optic endoscopes (long tubelike devices
for looking inside and taking tissue samples from the esophagus,
stomach, and intestines). Whenever possible, these specialists
treat patients by advising them on diet and lifestyle and by
prescribing medications. If necessary, they refer patients for
surgical treatment.

Educational requirements: Completion of an internal medicine
residency and a two-year fellowship.

IALTIES
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Geriatric Medicine. Physicians in this specialty are concerned
with the care of the elderly. Many diseases that affect this group
occur in patients of all ages, but older people tend to respond
differently to sickness and treatment. Aging is associated with
progressive decline in the functioning of major organs.
Consequently, infection in one of these organs that would
normally cause only minor illness in a young adult might be
life-threatening in an older person and might cause confusion

in the patient because of the added stress placed on the brain
during illness. Furthermore, medications tend to behave differently
in these patients because of a decreased ability of the body to
process these drugs with age. Geriatricians are taught to recognize
and deal with the special needs of this group of patients.

Educational requirements: Completion of an internal medicine
or family medicine residency and a one- or two-year additional
residency or fellowship.

™ Hematology/Oncology.
Hematologists specialize in the study
of blood and blood disorders such
as anemia, leukemia (cancer of the
white blood cells), and bleeding
diatheses (clotting problems). They
are experts at the measurement

of blood constituents, used in

the diagnosis of a wide range of
disorders, not only those of the blood.
Microscopic examination and the
counting of blood and bone marrow
cells (obtained using a special nee-
dle) are essential procedures in diag-
nosing different types of blood disor-
ders. Oncologists are specialists in the diagnosis and treatment of
cancer. Many specialize in a particular type of cancer such as
leukemia. They conduct tests to determine the location, type,

and extent of disease, and administer or supervise treatment

in the form of radiation therapy, chemotherapy, surgery, or a
combination of these. Frequently, a physician will be both a
hemotologist and an oncologist.

Educational requirements: Completion of an internal medicine
residency and either a two-year fellowship for each subspecialty
or a three-year fellowship for both.

Infectious Disease. Physicians in this subspecialty of internal
medicine receive concentrated training in the diagnosis and
treatment of disease caused by the wide variety of disease-
causing microorganisms (i.e., bacteria, viruses, protozoa, etc.)
known to the medical profession.
They are frequently called upon to
solve the mystery of which disease
process may be causing a patient to
have a fever or other symptoms for
which no cause can seemingly be
found, or to propose the most effec-
tive and efficient set of antibiotics or
other medications to treat a patient
infected with several organisms. They
are also experts in the prevention of
illness through the use of vaccines
and medications taken in anticipation
of possible exposure to disease (e.g.,
from travel to a foreign country) as
well as the treatment of HIV/AIDS.

Educational requirements:
Completion of an internal medicine
residency and a two-year fellowship.

Nephrology. Specialists in this subspecialty area of internal
medicine are concerned with the normal functioning of the
kidneys, and with the causes, diagnosis, and treatment of
kidney disease. Methods of investigating the kidneys include
kidney biopsy (removal of a small piece of tissue for study),
kidney function tests (measurement of substances in the blood
produced or processed by the kidneys), and special X-ray
studies. Once a diagnosis is reached, these physicians propose
the most effective drug or surgical therapy and make referrals
as appropriate. They are experts in dialysis (methods of
purifying the blood artificially—a function of the normal
kidney) and the medical aspects of kidney transplantation.

Educational requirements: Completion of an internal medicine
residency and a two-year fellowship.

CATION
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Polio: A Dying Disease

An infectious disease that causes p‘araii’s'rsis, mainly in children, polia
reached pandemic levels in the 1940s and 1950s. While there still is no
curative drug, this destructive disease could soon disappear. Polio has
become more controllable thanks to vaccines created in the late 1950s
and early 1960s.

In 1988, the World Health Organization (WHO) began its Global Polio
Eradication Initiative—an international effort to eliminate the dlsease
WHO is working to eradicate the d_ls_e_as_e_ through systematic immuniza-
tions and close surveillance. The poliovirus cannot survive outside ofa

human host, so it is entirely possible to destroy the virus by ensuring that
all potential cases are treated by immunization. Smallpox was eradlcated :

in a similar fashion in 1977
With the help of the
United Nations Children’s

Fund, Rotary International,
the U.S. Centers for

Disease Control and
Prevention, and count-

less volunteers around

the world, the Global

Polio Eradication Initiative
decreased the number of
polio cases from 350,000 in
1988 to 1,441 in 2006. As of
20086, there are still 12 coun-
tries with reported polio
cases. Continued interna-
tional public health efforts
still have the goal of declar-
ing the world free of polio.  Dr. Jonas Salk, who developed a polio vaccine in
- 198h; .WIS passionate about fighting the disease.

Source: World Health Organization, Division for Vaccines and Other Biologicals,
Expanded Programme on Immunization; “Global Polio Eradication Initiative!” 2001;
http:/fwww.polioeradication.org ; Centers for Disease Control and

Prevention/National Center for Immunization and Respiratory Diseases

(Linda Venczel), “Update on the Global Polio Eradication Initiative,” 2006,
http:/fiwww.cdc.govivaccines/recs/acip/downlosdsimtg-slides-oct06/11-polio-1-venczel. pdf
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Neurosurgery. Physicians in this surgical subspecialty are con-
cerned with the surgical treatment of disorders of the nervous
system—those in which a localized structural change interferes
with nerve function. These include tumors of the brain, spinal
cord, and associated structures; certain abnormalities of blood
vessels that supply these structures (which may compress
nervous tissues or cause bleeding into these tissues); localized
infections of these structures; damage caused by accidents; and
birth defects resulting in abnormal structures (e.g., failure of the
bones covering the spinal cord to close properly). They also are
concerned with the surgical relief of otherwise untreatable pain.

Educational requirements: Six- to seven-year residency; may
include one year of research.

Neurology. The study of the nervous system and its disorders,
particularly their diagnosis and treatment, is the concentration
of the neurologist. In addition to a detailed knowledge of the
structure and function of the brain, spinal cord, and nerves,
these physicians must understand the many conditions that,

can affect those areas. To aid in the diagnosis of such conditions,
extensive use is made of imaging techniques to visualize these
structures and their blood supplies. In the past, relatively few
disorders of the nervous system could be treated effectively, but
recent advances have expanded treatment options. Thus, by
using new drugs and working closely with neurological surgeons,
they are capable of helping a significant number of patients

with such conditions.

Educational requirements: Completion of one year of training
(like an internship, usually in internal medicine) and a three-year
residency. Subspecialty fellowships are available.
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Nuclear Medicine. Physicians in this specialty use radioactive
substances to detect and treat disease. The most important
application of this field is in diagnosis. Radioactive materials
(which are injected or swallowed) are taken up by body tissues
or organs in different concentrations, and an instrument is
used to detect the location or distribution of radiation within
the body. The amount of radiation required is small and can
| produce images that reflect bodily functions as well as changes
in the structure of organs and tissues. When such techniques
are used for treatment, higher doses of radiation are usually
required. Diseased tissues are destroyed by exposing them to
i an external radioactive source or by inserting a small piece
| of radioactive substance directly into a body tissue or cavity.
| Special emphasis in the training of these specialists is placed
on aspects of safety since exposure to radiation can injure
| both healthy and diseased tissues.

Educational requirements: Completion of one year of
preliminary training in an approved clinical specialty and
a three-year nuclear medicine residency.

Ophthalmology. Those in this surgical subspecialty
diagnosis and treat disorders that affect the eye,
such as glaucoma (visual loss associated
with increased pressure in the eye), retinal
detachment, and cataracts (cloudiness of
the natural lens of the eye). They assess
vision and prescribe glasses or contact
lenses to correct defects and perform
surgery required to treat eye disease.
Ophthalmologists frequently work
closely with other physicians because
many disorders of the retina at the
back of the eye are signs of nonoptical
disorders such as high blood pressure
and diabetes mellitus. Careful analysis of
a person’s field of vision can reveal defects
that indicate neurological damage, such as that
caused by a brain tumor.

Educational requirements: Completion of one year
of preliminary training and a three- to four-year residency.
Subspecialty fellowships are available.
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Orthopedic Surgery. Physicians in this surgical subspecialty are
concerned with disorders of the bones and joints and the muscles,
tendons, and ligaments associated with them. Orthopedists perform
many tasks, including setting broken bones and putting on casts;
treating joint conditions such as dislocations, slipped disks, arthritis,
and back problems; treating bone tumors and birth defects of the
skeleton; and surgically repairing or replacing hip, knee, or finger
joints, They work closely with physical therapists and direct
reatment plans to restore patients to as high a level of function-
ality as possible after surgery is performed.

Educational requirements: Five- to six-year residency.
Subspecialty fellowships are available.

Otolaryngology/Head and Neck Surgery. These specialists are
experts in the medical and surgical treatment of disorders of the
head and neck, excluding the brain, eyes, spinal cord, and spinal
column. The term “head and neck surgery” refers to surgical
procedures on certain tumors of the sinuses, throat, and neck,
and to facial plastic surgery. Much of an otolaryngologist’s time
is spent treating common conditions, such as sinus infections,
acute otitis media (middle-ear infection), persistent middle-ear
effusion (fluid in the ear), tonsillitis, and minor hearing loss. But
these physicians also are faced with complex problems such as
otosclerosis (changes in the bones of the middle ear resulting in
progressive deafness), dizziness, airway problems, uncontrollable
bleeding from the nose, and cancers of the larynx and sinuses.

Educational requirements: Five- to six-year residency.
Subspecialty fellowships are available.
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Pathology. Physicians in this specialty conduct laboratory studies
af tissues and cells that help other physicians reach accurate
diagnoses, and supervise other laboratory personnel in the
testing and micrascopic examination of blood and other body
fluids. They also perform autopsies (examination of corpses to
determine the underlying causes of death) and study the various
factors that can cause changes and abnormalities in tissues and
cells. Subspecialists in pathology may concentrate on blood
banking (the science of providing safe blood products for trans-
fusion), cytopathology (analyzing cells to identify disease), and
surgical pathology (analyzing tissue removed during surgery,
frequently 1o determine whether or not cancer is present).

Educational requirements: Four-year residency. Subspecialty
fellowships are available.

Physical Medicine and Rehabilitation. This specialty concen-
trates on diagnos ng, evaluating, and treating patients recover-
ing from or overcoming disabilities or impairments caused

by injury [especially of the joints and muscles), illness, or
neurnlogical conditions such as paralytic strokes. Physicians
specializing in renabilitation examine and test the patient,
establish a rehabilitation program, and supervise a team of
therapists who help the patient carry out the programi.

Educational requirements: Four-year residency.

== MEDICAL EDUCATION AND SPECIALTIES
Plastic, Reconstructive, and Maxillofacial Surgery.

Those who practice this subspecialty of surgery use special
techniques to repair visible defects of skin and underlying
tissue present from birth or caused by burns, injuries, certain
types of operations, aging, or disease. Maxillofacial surgeons
concentrate on restoring or reconstructing structures of the
face. Every attempt is made to maintain or restore function of
the affected structures and to create as natural an appearance
as possible. They also perform procedures to improve the
appearance of previously uninjured or malformed tissues
(so-called “cosmetic” surgery).

Educational requirements: Completion of a surgical
residency and two years of an additional residency.

&

Preventive Medicine. Physicians in this specialty focus on
health promotion (such as education aimed at discouraging
smoking or advocating a healthy diet), disease prevention
(such as screening programs and immunizations),

and other public health issues (such as global

health); preparation for public health emer-

gencies; or improvement of the health-care -l
system®. Preventive medicine physicians — :
provide clinical care, develop health policy —« " =

or prevention programs, and research el
disease-prevention interventions. They I 238
frequently hold leadership positions in

private corporations; all levels of govern-

ment, including local and state health

departments; academic settings; volun-

tary agencies; and professional health

organizations. They choose one of three

specialty areas: public health and general

preventive medicine, occupational medicine,
or aerospace medicine.

Educational requirements: Completion of
one year of preliminary training, two-year
residency, and a master’s degree in public
health (or similar degree program).

It's good practice to be immunized

against and pertussi
between ages 11 and 12, and then
every 10 years starting at age 18.

*Adapted from information provided by The American

College of Preventative Medicine.
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Pulmonary and Critical Care Medicine. Physicians in this
subspecialty of internal medicine are concerned with problems
and medical treatment of the lungs and airways, including
pneumonia, cancer, bronchitis, and various problems resulting
from exposure of the lungs to damaging substances (e.g.,
asbestos). They might use special tests to assess breathing
(pulmonary function), and use special tubelike scopes to
examine and take tissue samples from the lungs and airways.
They also are experts in the use of artificial ventilation.

Educational requirements: Completion of an internal medicine
residency and a two-year fellowship. Further subspecialty fel-
lowships are available.

Radiology. Radiologists use special diagnostic techniques
including X-rays, ultrasound (use of sound waves to form images
of internal structures), magnetic resonance imaging (MRI, use
of the magnetic characteristics of tissues to form images), and
occasionally radionuclide scanning (menitoring the distribution
of small doses of radioactive materials introduced into the body).
Such testing can usually provide a “view” of almost any organ,
system, or part of the body in a fairly noninvasive way. Diagnosis
and treatment can frequently be done without the need for explor-

i atory surgery (i.e., surgery to look directly at the specific problem).
These techniques also enable instruments to be accurately guided

into different parts of the body for both diagnosis and treatment
(e.g., a needle to drain a collection of fluid deep in a bady cavity).
A separate discipline, called therapeutic radiology or radiation
oncology, uses radiation to treat disease (primarily cancer).

Educational requirements: Completion of one year of
preliminary training and a four-year residency. Subspeciality
fellowships are available.

Rheumatology. This subspecialty of internal medicine is con-
cerned with the causes, development, diagnosis, and treatment
of joint, muscle, and connective tissue diseases such as arthritis
and systemic lupus erythematosus (“lupus”). Rheumatologists
use a wide variety of investigative techniques, ranging from
X-rays of joints to tests of muscle function and blood analysis.
Treatment varies but can include anti-inflammatory medication
and pain medication, as well as physical therapy.

Educational requirements: Completion of an internal medicine
residency and a two-year fellowship.

= MEDICAL EDUCATION AND SPECIALTIES
Thoracic/Cardiothoracic Surgery. Thoracic surgeons specialize
in operations on organs within the chest cavity, including the
lungs, esophagus, and trachea (windpipe). Such surgery is
frequently needed to repair traumatic injuries, as well as to treat
cancers of these organs. If they are also skilled in treating dis-
ease of the heart, they are called cardiothoracic surgeons, and
may perform coronary artery (supplying the heart) bypasses to
restore adequate blood flow to the heart because of narrowed
arteries or repair injured or malformed structures of the heart.

Educational requirements: Completion of a surgical residency
and two years of an additional residency.

Urology. Specialists in this field are concerned with the investi-
gation and treatment of disorders of the urinary tract—the
kidneys, ureters, bladder, and urethra in patients of both
sexes—and of the prostrate gland, epididymis, seminal vesicles,
testes, and penis in men. The urologist might use special
investigative techniques including pyelography (X-ray study of
the urinary tract using intravenous dye), cystoscopy (looking

at the inside of the bladder or urethra with a special thin
tubelike device), and ultrasonography (using sound waves to
make images of internal structures). Treatment might range
from medication, to surgery, to special techniques such as
lithotripsy (using sound waves to pulverize renal calculi, or
kidney stones).

Educational requirements: One year of surgical
internship and a four-year residency.

Vascular Surgery. This subspecialty of sur-
gery deals with the diagnosis and treatment
of disease of blood vessels exclusive of

those associated with the heart, lungs, and
brain. They perform procedures to bypass
obstructed vessels in the legs (usually
secondary to atherosclerosis), permitting
improved blood flow and therefore increased
function; to repair traumatic injuries involving
severed major vessels; and to treat aneurysms of
the aorta.

Educational requirements: Completion of a surgical
residency and one year of an additional residency.
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Nursing Education
and Specialties

Registered nurses comprise the largest health-care profession
in the United States. According to the 2004 National Sample
Survey of Registered Nurses, the number of registered nurses
grew dramatically from 1980 to 2004, from almost 1.3 million
to about 2.4 million. Much of this increase occurred in facilities
and services outside traditional hospital settings. More than
half of all employed registered nurses work in hospitals,
but they are increasingly working in other settings,
especially in ambulatory care settings
(such as physicians’ private practices)
and public health or community health
settings (such as health departments).
Licensed practical or licensed
vocational nurses represent the other
classification of nurses. According to
the U.S. Bureau of Labor Statistics,
employed licensed practical/vocational
nurses numbered about 726,000 in
2004. In contrast to registered nurses,
a great majority of licensed practical/
vocational nurses work outside a hospital.
In 2004, almost three-quarters of these
nurses worked in other settings, such as
nursing care settings (about a quarter
of LPNs), ambulatory care settings, or
through in-home health-care services.*

*Portions of this section relating to registered nurses
were adapted from “Registered Nurses: A Distinctive
Health Care Profession,” provided by the American
Nurses Association, with permission.
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Registered Nurse. These health-care professionals are trained
to care for the sick and to promote health. Their focus is on

the patient’s response to a medical condition, not merely the
condition itself; they often act as patient advocates. They take
patients’ medical histocies, discuss their health issues, and check
their vital signs. They may perform diagnostic tests; organize
and implement care plans; give patients information about
medical conditions, medical treatments and home care, and
preventive health measures; and treat patients by administering
medications or assisling with other therapies. They may also
offer emotional support and comfort. Registered nurses may
specialize in a particular field and may choose to obtain addi-
tional training to become an advanced praclice registered nurse.

Educational reguiraments: Two to four years of training
leading to a diploma in nursing, an associate degree in nursing,
or a bachelor of science degree in nursing.

Licensed Practical/Vocational Nurse. These

professionals are trained to provide basic care
for patients under the supervision of physicians
and registered nurses. Duties may include
taking their patients’ vital signs and monitoring
for changes in their condition; administering
medications and dressing wounds; and helping
patients eat, bathe, and move around.

Educational requirements: Usually one
year of training, but programs vary
from seven months to two years.

It £iis = 7 j‘i\
More Men in Nursing
Although men represent a small minority of both
registered nurses and licensed practical/ivocational
nurses, this group is growing. The proportion of male
advanced practice nurses (APNs) is considerably higher
than RNs or LPNs. According to the U.S. Department of
Health and Hurman Services, in 2004, almost 6 percent of
RNs were men, but in 1980, only about 3 percent of RNs
were men, In 2001, about 5 percent of LPNs were men,
whereas in 1984, about 3 percent of LPNs were men.

——— NURSING EDUCATION AND SPECIALTIES

Education of Registered Nurses

The education of registered nurses has changed considerably
in the past 25 years. The majority of registered nurses used to
obtain their initial education through diploma programs. Today,
the majority obtain this education through associate degree or
baccalaureate degree programs. Registered nurses also have the
opportunity to pursue advanced nursing programs.

Diploma programs usually take about three years to
complete, and they are most often associated with a particular
hospital. Associate degree programs take two to three years to
complete, and they are usually offered at a community college
or junior college. Both diploma and associate degree programs
include classroom instruction and clinical training, but their
curriculums differ. Associate degree programs include courses
in nursing theory and the liberal arts, and they tend to empha-
size training for technical proficiency. Registered nurses with a
diploma or associate degree can go back to school later in their
career to earn a bachelor’s or higher degree in nursing.

Baccalaureate degree programs usually take about four
years to complete, and they are offered at a college or university.
During the first two years of the program, students receive
classroom instruction emphasizing basic biomedical sciences
such as biology, anatomy, and physiology, as well as psychology.
Students also take courses in the liberal arts. Clinical training
generally occurs in the second half of the program. During
these last two years, students continue to receive classroom
instruction, but the subjects tend to be more clinical or nursing-
oriented, such as maternal and child health (and other areas of
specialization), health assessment, and nursing theory.

Advanced Practice Nursing

Programs have been developed for registered nurses to receive
additional training, permitting them to provide expanded
clinical services. For example, in many states, advanced practice
registered nurses can prescribe medications. Registered nurses
usually become advanced practice registered nurses through
additional clinical training and completion of a master’s degree

in nursing. More and meore states are requiring APRNs to have

a Doctor of Nursing Practice (DNP) degree, which takes three
years of full-time study.
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A nurse may
decide to work in
a particular setting.
For example,
some nurses
choose to work in
a specific part of
a hospital, such
as the emergency
department or an
intensive-care
unit, and some
nurses offer
medical care in
patients’ homes
through home
health-care

services.
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Nurse Practitioner. This advanced practice nurse focuses on care
and cure and provides health-care services similar to those of a
physician. Nurse practitioners diagnose and treat acute and chronic
medical conditions, order and interpret diagnostic tests, and pre-
scribe medications. They practice in all kinds of medical specialties
and settings under the supervision of physicians or—depending

on their advanced training and clinical experience—may work
independently. In medically underserved areas, nurse practitioners
often function as the primary care provider for patients.

Clinical Nurse Specialist. This specialist lends clinical expertise
caring for a certain patient population (such as children or the
elderly), focusing on a medical specialty (such as oncology or
psychiatry), or working in a particular setting (such as the oper-
ating room or emergency room).

Nurse-Midwife. This professional assists women in pregnancy
and childbirth, providing care and information throughout preg-
nancy, supervising labor and delivery, and caring for both the
mother and the baby during the period immediately following
childbirth. The majority of nurse-midwives practice in hospitals
or birthing centers, usually with physician backup in case of
complications and emergencies.

Certified Registered Nurse Anesthetist. This specialist cares
for patients who are undergoing surgery or having a baby. The
certified registered nurse anesthetist assesses the anesthesia

needs of a patient, administers anesthetics, and
monitors the patient’s recovery from anesthesia.

Nursing Specialties

Registered nurses may specialize in
various ways—by organ system, medical
condition, patient population, or work
setting. Much like a physician, a nurse may
choose to focus on an organ system (such
as in otolaryngology) or a specific illness,
injury, or disorder (such as in oncology).
Similarly, a nurse may select a particular
group of patients to work with, such as
children (pediatrics).

— —————— NURSING EDUCATION AND SPECIALTIES

The Need for Nurses

Despite the substantial increase in the number of registered nurses in
the United States, there is a shortage of nurses across the country.

This shortage appears to be worsening with time. Estimates vary, but
the Health Resources and Services Administration projects that by 2020,
there will be a shortage of more than 1 million registered nurses. The
problem is serious, as the proportion of nurses available to care for
patients affects the time a nurse can spend with each patient and the
quality of care the nurse can provide.

One contributing factor to the shortage is that the demand, or need,
for nurses is increasing dramatically. The U.S. population is increasing,
and people are living longer, thanks largely to medical advancements—
but they are needing more medical care as they grow older. In addition,
the baby boom generation is needing more medical care as its popula-
tion ages.

Unfortunately, the supply of nurses is not enough to meet the
demand. A significant number of nurses are retiring each year, and some
are leaving nursing because of the stress caused by heavy workloads.
At the same time, only a limited number of nursing school graduates
are entering the workforce. Part of the problem is that with so many
older, more experienced nurses retiring, nursing schools are losing
faculty members, and the schools must keep enrollments down.

As a result of the shortage, employers often offer lucrative
salaries, signing on bonuses, scheduling flexibility, and opportunities
for advancement and further education. In addition, some state laws
and the federal Nurse Reinvestment Act of 2002 are in place to help
employers attract and retain nurses. For example, some states laws
prohibit mandatory overtime and some set minimum patient-to-nurse
ratios to help keep nurses from feeling overworked. The Nurse Reinvestment
Act includes many different strategies, including financial aid for nursing
education, and addresses the problem of the nursing faculty shortage
by offering special loan repayment options for nursing students who
commit to teach nursing.
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The Practice of Medicine

Although medical professionals on television and in the movies
are frequently shown surrounded by complex electronic gadgets
and mechanical devices, in real life they usually can be
found in their offices or in a hospital seeing patients
) with specific problems.
s i Determining what those problems are,
-.t 1N and what specific diseases might be causing
: them, is the true “practice” of medicine.
However, this doesn’t usually begin by
whisking the patient off to a CT scanner
to find out whether or not there might be
. a brain tumor—that comes later
once that test has been determined to
be necessary and appropriate to that
patient’s problem. While there are emer-
gency situations where one must “act first
and ask questions later,” physicians
normally begin by gathering information.
There are three major steps in this
— process: taking a history, performing a physical
M examination, and ordering any laboratory or diag-
nostic tests that might be helpful. Each of these phases
provides different information, and all of this information
can be important.

With each step, most physicians will begin to develop in
their minds a list of possible diagnoses (possible diseases or
problems), a list that usually gets shorter with each step, as
more information becomes available.

Over the years, a fairly standard way of writing down
medical information has been developed, helping those who
use it to be successful in organizing their thoughts and to
avoid overlooking details.

Taking a Medical History

The first step when a patient approaches a physician with
a problem is to take a thorough history. A standard medical
history usually includes the following:

Chief complaint. This is usually written in the patient’s own
words and states the specific problem for which the patient is
seeking medical care, as well as the length of time it has been
present (duration).

History of present illness. The events and circumstances,
including relevant past medical problems, leading to the
patient’s current problem.

Past medical history. A list of medical and surgical problems,
as well as treatments, the patient has had in the past.

Family medical history. Known diseases in immediate family
members. This is important because some disease processes
are known to be inherited (that is, they “run in families”).

Social medical history. [nformation about the patient’s
occupation, income, sexual activity, and use of alcohol,
tobacco, or illegal drugs, ete. This information is important
because certain factors might make it more likely for a patient
Lo have specific problems (e.g., smoking might increase a
patient’s risk to develop lung cancer).

Medications and allergies. Knowing about all the medicines
the patient is taking, including those purchased without a
prescription (“over the counter”), is extremely important since
any drug, in addition to the effects it is supposed to have,
might actually cause illness in the form of unex-
pected (and unwanted) side effects. Knowing
any allergies to medications that
a patient has also might influ-
ence the choice of treatments.

CE OF MEDIC

You are probably
beginning to see
that the job of a
physician is sort
of like the job of a
detective. Every
cough, sneeze,
ache, pain,
bump, swelling,
redness, or other
abnormality that
a patient has, as
well as how long
each symptom
has been present
or how long it
took to develop,
isa“clue”in

the "mystery” of
diagnosing the
patient’s iliness.
Itis therefore
important not to

miss anything.
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Review of systems. This is a series of specific questions about
possible symptoms the patient might have but might not realize
are related 10 his or her problem. These questions are usually
organized by body system (e.g., cardiovascular, respiratory) and
are asked to avoid missing important details.

The imporiance of taking a careful medical history cannot be
emphasized enough, since this information tends (o determine
where the physician concentrates his or her attention when
performing & physical examination and ordering tests.

A famous physician of the 19th century, Sir William Osler,
said, "Listen 1o the patient—he [or she] is telling you the
diagnosis.” This advice is still true today. It is fair to say that
around 80 1o 90 percent of diagnoses are usually made from
the history alone.

The Physical Examination

Once a history has been gathered, the physical examination
gives a physician further information to help explain what
might be causing the patient’s problems. Four basic techniques
are used in this process: inspection, palpation, percussion,
and auscultation,

Inspection involves simply looking at the patient and
describing any abnormalities that may be present. Changes
in skin coloration or a “bump” in the skin might be detected
by inspection.

Palparion involves touching the patient and noting changes
in the normal “feel” or size of structures, or locating structures
that are nat normally present. Enlargement of the liver, spleen,
ar a lymph node might be detected by palpation.

Percussion invalves using sound waves generated by light
but firm tapping on the surface of the body to detect changes
inside. One finger is used to apply pressure to the desired
area while the index finger of the other hand taps on the first
finger. This 1echnigue relies on the fact that different tissues
have different densities. For example, tapping over the liver
(a faitly solid tissue) produces a much duller noise than the
hollow sound produced by tapping over the lung or the intes-
tines [frequently filled with air). Pneumonia (indicated by a
dull sound over a specific area of the lungs) might be detected
by percussion.

Vo
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-

Auscultation involves using a stethoscope to listen to body
organs that have characteristic sounds. The most common use
of this technique is to detect changes in heart function, as new
or different noises often give clues as to the location within
the heart of any problem that might be present. Changes in
the character of sounds of the lungs or intestines might also
be detected by auscultation.

Physical findings are usually recorded by location or body
system. Commonly used headings include the following:

s Vital signs: temperature, pulse, respiratory rate, and
blood pressure

* HEENT (head, ears, eyes, nose, and throat)
® Neck

¢ Chest and lungs

® Heart

= Abdomen

e Extremities (arms and legs)

® Genitalia

* Rectum

* Neurologic (strength or weakness, reflexes)
# Skin and integument

* Mental status

.
.
.
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v
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Diagnostic Tests and Their Usefulness

Once a physician has completed a physical examination, he or
she has likely reached a tentative diagnosis as to the patient’s
problem. It is then common to make use of various tests to
confirm—and possibly refine—that diagnosis.

The vast number of tests available today is quite impressive.
Various substances in blood, urine, and other bodily secretions
can be measured in very small amounts using sophisticated

techniques. Special scans involving X-rays, ultrasound,
magnetism, or radioactivity can detect tumors or
other abnormalities in early stages when they are
the most treatable. Still other tests involving
detection of electrical impulses (such as

electrocardiogram) generated by tissues
of the body are part of the arsenal used
1o combat disease.

And while all these tests are available,
the physicians who use them must select
the ones they feel will help their patients
the most. Testing is not always risk-free,

some tests can even cause pain or discomfort,
and the patient cannot supply enough blood

(and remain living) to perform all the blood
tests currently available to the medical profes-
sion—nor would the patient or the insurer likely
be willing to pay for all these tests, some of which
can be very expensive.

Even if it were possible for every test to be done, unless
the patient were extremely ill, nearly all of the test results
would be completely normal and would therefore not provide
much useful information about the patient’s condition. Worse
yet, some test results might actually be abnormal by random
chance, and have nothing to do with the disease process, send-
ing the person taking care of that patient on a wild goose chase
trying to figure out what the abnormal test results mean.

Therefore, the general idea is to do enough diagnostic
testing so that a disease process is not overlooked, keeping in
mind that tests are not perfect (or free).
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Tools of the Trade

Special tools frequently are needed to examine some parts of the body
that could otherwise not easily be studied, and to obtain certain useful
responses or measurements.

Ophthalmoscope. Used to examine the inside of the eye.
Special mirrors and lenses allow light to enter the eye
through the small pupil and be reflected back to the eye
of the observer, so that the retina can be seen. This allows
inspection of the arteries, veins, and the optic nerve head
of the eye.

Otoscope. Used to examine the ear. It includes a
magnifying lens, a light, and a speculum (a funnel-shaped
tip that is inserted into the ear canal). The instrument
allows easy inspection of the outer ear canal and the
eardrum, as well as some structures or the presence
of fluid behind the semitransparent drum.

Reflex hammer. Used to apply a “pulse” of force
(short quick blow) to a stretched tendon (e.g., in the
knee). This stimulates the central nervous system and
frequently causes a response (e.g., the knee jerk). It is
used to examine the nervous system, as abnormal
reflexes may indicate disease.

pressure. It consists of a cuff with an inflatable
bladder, a rubber bulb for inflating the blad-
der, and a gauge for indicating the pressure.
Repeated measurements allow monitoring

of changes that might require begin- -

ning or modifying therapy. (7

Sphygmomanometer. An instrument for measuring blood \

Stethoscope. An instrument used to
' concentrate and amplify sounds

from various parts of the body

so that they can more easily

heard by the listener. It is most frequently
used to listen to the heart, lungs, and
abdomen. Abnormal sounds can be clues
to various problems.
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While laboratory
tests are a critical
part of the modern
evaluation of a
patient, they
cannot be relied
upon in isolation.
Knowing how

to order the
appropriate tests,
and to interpret
the results of
these tests, is

an important part
of the science
and "art” of

medical practice.
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Why Aren’t Tests Perfect?

Many medical tests are actually measurements of the contents
of a particular body fluid, such as urine or blood. The normal
values for these measurements are established by performing
the test in a large number of healthy people. Just like people
vary considerably in their height and weight, there also is
variation in the actual values of many of these tests from person
to person. This is why physicians never look at a laboratory
test by itself; instead, they view tests in light of what they
know about the patient from that patient’s medical history

and physical examination.

For example, an elevation in the number of white cells in
the blood (white blood cell count) is found in many infections.
However, some apparently healthy individuals also may have
a slightly elevated white blood cell count. If a patient had a
high fever, a cough, and abnormal sounds in the chest when
examined with a stethoscope, an elevated white blood cell
count would be a good indication of pneumonia. On the other
hand, if the person were perfectly healthy, with no complaints
or physical findings, a slight elevation of the white blood cell
count would not be meaningful.

Sometimes, the result of a laboratory test can be interpreted
only with the results of additional testing. For example, the
finding of sugar (glucose) in the urine could suggest a diag-
nosis of diabetes. On the other hand, certain types of kidney
disease, as well as the administration of intravenous fluids, also
can cause glucose to appear in the urine. In diabetes, however,
the concentration of glucose in the blood also is elevated. 5o,
before a physician makes a diagnosis of diabetes on the basis
of an abnormal urine test, the blood glucose level also will
be measured.
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Measuring the white blood cell count may give a physician an indication of what ails

a patient.
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Screening Tests

Some tests are very good at detecting treatable diseases and
are therefore used to screen people for disease rather than
confirm a suspected diagnosis. Such tests are valuable because
they permit early detection of a problem when a treatment
will be the most helpful.

Virtually every person who enters a health-care setting
has a blood pressure check. Why? High blood pressure (unless
it is very high) initially has no symptoms. Yet if it is allowed
to persist, damage to many body organs can occur over an
extended period of time. Much of this damage can be prevented
with appropriate treatment. Therefore, it is in the interest of the
patient for the condition to be detected, and treatment offered,
as early as possible. Since it is relatively easy and inexpensive
to do, and since high blood pressure is fairly common, it has
been deemed useful to check for this in everyone. Therefore
routine blood pressure measurement is a useful screening test
for high blood pressure.
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It is also in the interest of a patient with a brain tumor to
h have the tumor detected as early as possible so that treat- Useful Measurements
i ment can be initiated. A CT (computerized tomography)
scan of the head (special X-ray study) is very good at
detecting such tumors when they are small and most
treatable. Why then doesn’t everyone who is seen
in a health-care setting have this test done? The
reason is that very few tumors would be found
this way compared to the huge number of tests
that would be done. Unlike high blood pressure,
brain tumors are very rare. Therefore, the effort
required to perform this (very expensive) test to
detect tumors has not been felt to be appropriate
by most health-care professionals.
Thus, it would appear that a good test to screen
for disease must have certain characteristics:

Taking a blood pressure reading. Place both thumbs firmly against the
inside of the elbow and feel where the pulse from the brachial (meaning
“arm”) artery is the strongest. Remember where this is. Fit the blood
pressure cuff on the upper arm snugly. If there is an arrow on the cuff,
align it with the artery you found before. The cuff should be positioned
so that it is at the level of the heart with respect to the ground. Apply the
diaphragm (flat part) of a stethoscope over the place where the pulse
was the strongest. ‘
Close the valve, and pump the bulb of the cuff until the pressure
reading is higher than you expect the pressure to be (200 should be
sufficient in young people). This stops all blood flow in the artery.
Slowly release the valve until the pressure is dropping about 5 units |
(mmHg, or millimeters of mercury) per second.
Listen with the stethoscope for blood flow to begin again in the

. The test must help identify a condition that is fairly common artery. This will be a “spurting” sound since the blood is being forced
(to make it useful to look for in a large group of people), or through the portion of the artery that was closed off. The reading at this
one that is sufficiently devastating to the well-being of an point corresponds to the highest pressure the heart can generate (high
affected patient. enough to open the collapsed artery) and is called the systolic pressure.

2. The test must help identify people with a condition that is Continue to carefully listen as the pressure in the cuff falls.
treatable. (Otherwise, why look for it?) When the spurting stops, note the reading. This is the diastolic
3. The test must be relatively good at identifying people pressure and corresponds to the resting pressure of the artery

(the pressure that the stretchable walls of the artery exert on
the blood when the heart is at rest/between beats).

The pressure is reported as systolic “over”
diastolic. A normal blood pressure reading

with the condition the test is used for detecting. It can
F also be used to determine untreatable conditions, to
avoid unnecessary treatment.

4. The cost of doing the test and the early treatment must be is less than 130 over 85, or 130/85 mm Hg.
low when compared to the cost of treating the disease if it A systolic level higher than 130 means
} is not found early (i.e., it must be cost-effective). that the pressure within the arteries
| Checking for high blood pressure meets all of these criteria, during each heartbeat is great enough
while performing a CT scan to detect brain tumors meets only to eventually damage vessel walls.
numbers 2 and 3. A diastolic pressure higher than 85 .
It should be pointed out that the first characteristic allows et that your heart and blood vessels
screening for less common diseases. For example, newborn don’t relax well between heartbeats.
babies are routinely screened for conditions that, if untreated, High l?IOOd pressure, or
may result in permanent mental retardation, even though these hyperten_saon, puts a person at
conditions are fairly rare. This is because the treatment is g!'eater risk of heart and kidney
simple and the cost of caring for a mentally retarded individual disease and stroke.

throughout a lifetime is very high when compared with the cost
of the test, especially when the condition is preventable.
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Taking a pnlse readir:g Press the second (index)
‘and third hngers of one hand against the wrist of
the pataent jus‘c_below the thumb on the palm side,
uls- of the radial (near the radlus

umber of pulses you feel while you
h or timer for 60 seconds. The number
of pulses fe the value you record (in pulses per
mmutei ru'san-,r peuple count the number of pulses

- in 15 seconds and
multiply by 4, or the
number in 30 seconds
and multiply by 2.
It should be noted
that this be:comes
very inaccurate if
the pulse is irregular.

Source: Some of the:
information in this section
was taken from the

Mayo Clinic website,
htp:/iwww,.mayoclinic.com

Sensitivity vs. Specificity

Sensitivity and specificity are important factors that
affect the usafulness of diagnostic tests, Sensitivity
relates to the ability of a test to accurately detect a
disease when it is present—correctly reporting a
positive result. Specificity relates to the ability of a
test to accurately rule out a disease when it is absent
_correctly reporting a negative result. In general,

a test that has a high level of sensitivity will have a
low rate of specificity, while a test that has a high
rate of specificity will have a low level of sensitivity.

Final Diagnosis and Treatment

Once a physician has collected all the information he or she
feels is necessary for a diagnosis, the course of action must
be determined. Frequently there are several options available
(0 treat a given illness, some more effective than others, and
the option that will best serve the needs of the patient must
be selected.

It is important to keep in mind, however, that a physician
can never have enough information, and that it is possible the
diagnosis might not be correct. All the treatment in the world
will do the patient no good at all if the physician is treating
a disease the patient does not have, especially if the disease
missed is very serious. The physician must therefore be willing
10 reassess the available evidence, including the patient’s lack
of response to a treatment expected to work.

And since some treatments have significant unwanted side
effects, the wrong therapy might actually be worse than the
disease that is present. As the Hippocratic Oath counsels the
physician to essentially “do no harm,” and since the trust the

patient places in the physician is great, it is very important (o
avoid hasty decisions that might lead to undesired results.

MEDICINE

73




“Pacemaker” for the Brain

Cardiac pacemakers work to keep the heart beating at a steady, regular
rhythm. This same technology has recently helped neurologists develop a
breskthrough technique that helps alleviate the symptoms of Parkinson’s
diseese. The technique, pioneered by Dr. William C. Kohler of the University
of Mizmi-National Parkinson Foundation, is called deep brain stimulation.

Parkinson’s is a progressive disease that affects one out of every 100
people over the age of 60; its symptoms include stiffness, muscle
weakness, and tremaors, sometimes violent. The symptoms result from
a decrease in the production of a chemical in the brain called dopamine,
which is caused by the degeneration of certain brain cells. The reason
far this degeneration remains a mystery, but deep brain stimulation is a
promising alternative to current drug therapies that often have undesir-
able side effects.

The treatment calls for a thin metal electrode to be surgically implanted
in the brain and connected to a device—much like a pacemaker—inserted
Lnder the skin. The device can be turned on and off, depending on the
intensity of the symptoms. The surgery is complicated and is not suitable
for every patient, but for some, deep brain stimulation can mean the
freedam to participate once again in activities like cycling and golf that
they have had to refrain from for years.

Saurce: "On the Brink of Beating Parkinson's;”
by Christine Morris. The Miami Herald, January 18, 2001.

A Sample “Simple” Patient

The shaded box contains a sample medical record for a patient
who appears to have a relatively simple problem—Ilikely the
“common cold.” It is presented to give you a feeling for what
has been described above and how a medical professional
might organize his or her findings in such a patient. Obviously,
a complicated problem might warrant more elaborate descrip-
tion, extensive examination, and sophisticated testing, but

the key is to understand how the components fit together,
permitting the health professional to arrive at a logical

diagnosis and treatment.
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A Sample “Simple” Patient

Chief Complaint: “Stuffy nose and fever for three days”

Historv of Present lllness: The patient is a male, 26, with a three-day

history of nasal congestion and a nonproductive cough (no mucus comes

out of the lungs despite the coughing). Over-the-counter decongestants

and c‘ough syrups have not provided significant relief. He has had a fever

(confirmed at home by thermometer) of 101° F; acetaminophen (Tylenol,

Panedol, etc.) has helped. He states that several coworkers have had

similar symptoms the past two weeks.

Past Medical, Family, and Social History: No relevant findings

Medications: Pseudoephedrine (Sudafed, a decongestant) and cough syrup

Allergies: Allergic to penicillin

Physical Examination (Relevant Findings)

Vital signs: Temperature 100.5° F (37.6° C); pulse: 100; respirations: 24;
blood pressure: 140/80

HEENT: Ears: tympanic membranes (ear drums) intact, no noted fluid;
nose: mucosa pink and moist; throat: mild erythema (redness),
no exudate (pus) on the tonsils

Neck: No palpable lymph nodes
Heart: Regular rate and rhythm, tachycardia (fast beat)
Lungs: Normal breath sounds; no areas of consolidation

(i.e., no evidence of pneumonia)
Abdomen: Normal bowel sounds, soft, non-tender, no masses

Extremities: Warm, normal pulses, poor turgor (texture of skin is
“doughy,” indicating loss of water)

Laboratory and Diagnostic Tests

Complete blood count: Within normal limits

Blood chemistry: Consistent with mild dehydration

Diagnosis: Upper respiratory tract infection, probably viral

Treatment/Therapy: Encourage intake of fluids (four to six glasses of

water per day)

Acetaminophen every four hours as needed for fever, and overthe-counter

cough syrup (during the daytime)

Code_'me cou‘gh syrup at night to promote the ability to rest (prescription

required as it is habit-forming; can cause drowsiness, so dangerous

activities should be avoided while taking)

Follow-t_lp: Return to be seen if symptoms do not resolve or if cough becomes

productive of yellow or green mucus (possibly indicating bacterial infection

requiring antibiotics).

MEDICINE 75




= — INFLUENCING MEDICAL PRACTIC

Influencing
Medical Practice

When most people think of the practice of medicine, they
probably picture a health-care professional sitting down with
a patient to address a specific problem. While this might have
been true in the past, things are no longer quite that simple.
Various groups play a part in shaping the practice of
medicine. This section describes the roles played by three
interested parties—the government, insurance companies,
and professional societies—in influencing health care in the
United States.*

The Role of Government

At both the national and the state levels, government has a
major influence on the practice of medicine. This influence
stems from the government’s inherent responsibility to protect
the public interest and its increasing involvement in funding
several aspects of health care.

Federal Government. All three branches of the federal govern-
ment play a part in this process, with the executive and legisla-
tive branches having the greatest roles. The executive branch
hecame heavily involved in the 1960s when the Medicare and
Medicaid programs were created by Congress. Medicare funds
health care for senior citizens; Medicaid funds health care for
the poor and certain disabled people. Since the creation of these
programs, an extensive bureaucracy has been constructed to
administer them.

‘Portions of this section were adapted from materials provided by
Jonathan L. Burkhart, program administrator, Department of Resident
Iliysician Services, American Medical Association.
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The Department of Health and Human Services (DHHS)
is the main governmental agency responsible, led by a secretary
who reports directly to the president. It has the second-largest
budget of any department within the federal government.
Through several subagencies, the DHHS administers these and
other government programs and oversees various aspects of
the training and education of physicians. Also under the DHHS
are the Centers for Disease Control and Prevention; National
Institires of Health; Substance Abuse and Mental Health Services
Administration; Food and Drug Administration; and Health
Resources and Service Administration.

The Department of Veterans
Affairs also plays a significant role
through its administration of Veterans
Affairs hospitals and health centers
that care for the nation’s veterans.

It also trains a significant number of
medical students, resident physicians,
and other health-care professionals.

Within the legislative branch,
congressional commitiees in both
the House of Representatives and
the Senate control the allocation of
funds and thus decide which aspects
of health-care programs to create or
eliminate as the president’s proposed
governmental budget makes its way
through Congress. The amount physi-
cians and other health-care profes-
sionals are paid for treating Medicare
patients often is decided during these
budget deliberations.

While frequently indirect, the judicial branch influences
health-care issues with social implications, such as
abartion and the right to refuse medical treatment,
through court decisions that shape the way society
addressas concerns in these and other important areas.

= = = INFLUENCING MEDICAL PRACTICE

State Govemment. In the United States,
only state governments have the authority
to license physicians. If a medical doctor
works for the federal government, that
physician must be licensed in one of the
50 states, the District of Columbia, or

a U.S. territory. Through their various
Practice Acts (sets of laws), state govern-
ments determine the parameters for the
practice of health care within their respec-
tive borders and thus have a great deal

of influence over what health-care
professionals can and cannot do.

Each professional is expected to
possess a certain level of education and
competence. Therefore, the Practice Acts
set forth minimum requirements for
education and training that must be
[ulfilled before a license to practice is
granted and empower various boards
(¢.g., medical, nursing, etc.) to handle
(he day-to-day details involved in
certifying qualified individuals.

The out-of-state practice of medi-
cine is prohibited. However, the rise of
lelemedicine (the remote diagnosis and
treatment of a patient) across geographic
boundaries presents serious challenges for
state licensing boards. These boards also
receive complaints from the public and
investigate the validity of such claims,
suspending or revoking licenses when
necessary. In this way, states monitor the
quality of care rendered by practitioners.

State governments are also called upon to bear the respon-
sibility for providing necessary health care for the poor (e.g.,
those without adequate insurance) and administering the
Medicaid program previously mentioned, supplementing federal
funds with state funds where necessary and appropriate. Since
cach state is free to establish its own standards for eligibility
and benefits, these programs can be quite variable, both in
their cost to the taxpayer and in their effectiveness.

Emergency medical technicians learn to
respond to hazardous material situations.
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The Role of Insurance Companies

Earlier in this century, patients paid for their health care
directly. More recently, however, it has become more econom-
ical to participate in some form of health insurance plan. In
this way, the cost of health care is spread over a large group of
people, each member of which pays a relatively small ampunt
Since not everyore in the group is likely to get sick in a given
period of time, money paid by those who are healthy is used to
subsidize the medical bills of those who become ill.

An obvious benefit of such
a system is that each person
receives (almost) all the health
care he or she will require
for a fixed, predictable fee.
Unfortunately, having insurance
makes some patients lose sight of
the true cost of health care and
may encourage them to try to
get more than they actually need
from the program. Such patients
demand various procedures
simply because they feel paying
insurance premiums entitles them
to “anything they can get.” On
the other side of the coin, some
health-care professionals may opt
to do certain procedures simply
because an insurance plan will
pay for them, rather than because
they are medically necessary.

Partly for these reasons and more important ones, including
the rapid introduction of new technologies for improved diag-
nosis and treatment, health-care costs have risen significantly
over the past three decades. Insurance companies (and the gov-
ernment in its role as an “insurance company” for the poor and
the elderly) are interested in seeing that those covered by poli-
cies receive the health care required in a cost-effective manner.
They have therefore become increasingly involved in establish-
ing rules and regulations defining how much will be paid for
specific examinations and procedures in an effort to minimize
any unscrupulous practices.

INFLUENCING

Some health insurers are taking an even more active
role in patient care decisions, both as a way of control-
ling costs and in an effort to improve upon the quality
of care provided to their customers. Some companies
have designed “centers of excellence” for certain com-
plicated procedures (open-heart surgery and organ
transplants, for example), and direct their customers
to these centers. Others have recognized that there

is a great variability in the care provided to patients
with such chronic diseases as asthma or diabetes. The
companies have defined what are considered to be the
“best practices” in the care of such patients and moni-
tor physicians to ensure that they are practicing within
these guidelines. While such practices do not carry the
force of law, physicians who do not comply often risk a
loss of patients.

Insurance companies also have become maore active in
“negotiating” the cost of procedures with physicians. In the
early days of health insurance, physicians would simply bill
insurance companies what was considered reasonable for that
procedure. Today, many companies negotiate with physicians
and hospitals for discounts on such procedures. In return for
agreeing to accept such discounted rates, physicians receive
the assurance that the insurance companies will direct large
numbers of patients to them for care.

The Role of Professional Societies

Because the potential impact of decisions related to health-care
issues might not be fully understood by their makers (simply
because they might not deal with patient care on a day-to-day
basis), health-care professionals have established mechanisms
to guide the making of sound choices. These mechanisms
usually take the form of professional societies that work to

see that the views of their memberships are presented in an
organized fashion.
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The AMA's
influence stems
from its lobbying
efforts and its
ability to serve as
a "unified voice”
of physicians.

It is frequently
called upon to
give advice to
governmental,
requlatory, and
judicial bodies
seeking to make
changes in
medical practice,
medical education,
and health-care

funding.
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The American Medical Association (AMA), founded in
1847, is an example of such a professional society, and is the
largest association of physicians in the country. The AMA is
run by a house of delegates composed of physicians elected
by each state and many medical specialty societies. The
AMA’s goal is “to promote the science and art of medicine
and the betterment of public health.” Thus, improving public
health and allowing all citizens access L0 high-quality medical
care are major concerns of the association. Through its house
of delegates, board of trustees, various councils, and staff, the
AMA establishes and attempts to implement policy on vari-
ous topics related to health care.

Similar medical societies exist at the state level and exert
influence in many ways. First, through their delegates, states
contribute to the making of policy regarding medicine through-
out the country. Second, because of the increasing authority
of state governments with regard to health-care issues, state
societies lobby for changes in laws and regulations at that
level. State societies also often have representatives on licensing
agencies and other statewide policy-making bodies.

Specialty societies (those that represent members of a par-
ticular medical specialty) have become increasingly important
with the rapid development of the science of medicine over the
past half century. Because they exist for physicians with a spe-
cific area of expertise, they can provide educational programs
and disseminate information most applicable to the needs of
their members. In addition, specialty societies occasionally can
be more responsive to their constituencies because they under-
stand and work directly for the specific goals of the specialty.

The system described permits the physicians of this
country to be heard on issues affecting them. Almost all of
the other health-care professions have similar mechanisms
in place to accomplish the same result on issues related to
their specific occupations.

It should be clear from this short section that many chal-
lenges face the field of medicine today, and many people play
a part in facing these challenges. Many of the issues discussed,
and others that were not touched upon, are beyond the scope
of this pamphlet, as are their “solutions.” And while it is not
specifically required for you to be familiar with such issues,
you might wish to discuss some of them with your counselor
as you work toward earning the Medicine merit badge.

NELUENCING MEDICAL PRACTICE

Medical Research

Physicians, other health-care professionals, and scientists in related fields
(like microbiology and immunology) also influence the practice of medi-
cine through medical research. Many advancements in medicine have
resulted from this type of research. Some medical research focuses on
learning more about an illness or medical condition in order to develop
ways to prevent, detect, and treat it. Other research tests treatments,
including new drugs, surgical procedures, and other therapies.

Medical research can take many different forms. For example,
researchers may work in scientific laboratories, analyzing blood or tissue
samples. Researchers may review information (data) gathered from
patients’ records. They may even use computer programs to model how
a disease develops in the body. In clinical trials, volunteer patients help
researchers test a particular drug or device.

In all forms, medical research should be conducted with special care
to protect patients’ health, safety, and privacy. Regulations set forth by
the Federal Drug Administration for drug trials and guidelines described
by the National Institutes of Health for research involving human subjects
exist for this reason. The Health Insurance Portability and Accountability
Act of 1996 protects the privacy of patients” medical records. Additional
rules apply to particular research settings. For example, medical research
involving human subjects conducted at an academic center must be
approved by that center’s internal institutional review board before it
can begin.

Results from research studies are shared with other researchers and
professionals so that they can learn from and build upon each other’s
work. Professional societies, academic centers, and other organizations
publish journals that report medical research. They also host conferences
and seminars where researchers can present their work and answer
questions about it.

Unfortunately, not all medical research is high quality. So, health-care
professionals and policymakers must view each study with a critical eye.

Some medical journals help filter out lower-quality research by requiring
all submitted research to be peer-reviewed —in other words, other physician
researchers read and comment on each research paper. Only research
papers that reach a certain standard of quality are considered for publi-
cation as articles. Even so, each published article must be read carefully
before it can be permitted to influence medical practice.
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— MEDICINE—HERE AND ABROAD

Medicine—
Here and Abroad

The health-care system used in this country

is not the only one available. Countries

deliver and help pay for care to their

residents using different methods from those

in the United States. Each of these methods
takes into account the resources available and
the differing health-care needs and expectations
of the people it serves.

Factors Influencing Health-Care Delivery

Resources

“Developed” countries* with highly industrialized economies
can afford to devote significant resources to health-care services
for their citizens. “Developing” countries, on the other hand,
must devote a larger percentage of their resources to providing
hasic necessities such as food and shelter for their people, and,
therefore, funds available for health care are much scarcer.

Developing countries may often find that their limited
resources are best used in public health efforts rather than in
direct care to patients. For example, investments in clean water
technology will help to control diseases such as cholera, and
insect control efforts are crucial to the control of malaria. Money
targeted to such programs, in the long run, will do much more
lo improve the overall health of a developing country than
tsing a similar amount of money to treat the diseases once
they have occurred.

" Although for simplicity in this discussion countries are referred (o as
“possessing resources” or “making decisions,” etc., such powers usually are
held by individual citizens and/or the government of the countries involved.
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The result of varying abilities to devote resources to
health-related needs is that different types of diseases tend
to prevail in different populations. For example, infectious
diseases tend to be the primary concern of patients in develop-
ing countries and tend to lead to the greatest morbidity and
mortality rates. In developed countries, however, infectious
diseases have largely been controlled. This allows greater
concentration on more “sophisticated” disease processes such
as cancer and atherosclerosis, which tend to be promoted by
the diet and lifestyles of those in industrialized nations.

Specialization

In turn, the types of diseases requiring treatment tend to influ-
ence the need for specialization. In countries where infectious
diseases predominate and large rural populations exist, there
is a much greater need for those delivering primary care, More
developed countries with largely urban populations also use
primary care health-care professionals, but they tend to utilize
a significantly higher percentage of various specialists to handle
the health-care needs of their peoples.

Elective Care. Treatments and services that improve the
quality of a patient’s life but that do not fall into the other
1wo general categories are considered elective health care.

An example of this includes some cosmetic plastic surgical
procedures. Since such care usually benefits only the patient,
it is usually thought of as an expense the patient must bear.
Thus, elective care is more frequently available in developed
nations (where more resources can be devoted to health care)
rather than in developing ones.

Expectations

A fourth factor influencing the level of health care offered is
the expectations of the patients receiving such care. In countries
where people have known little health care (other than that
minimally necessary to sustain life), the amount of care they
expect to obtain is limited. Patients in industrialized nations,
however, tend to have greater expectations. They frequently
have larger incomes and can more readily pay for health care
themselves if it is not provided by the government. They expect
to be able to obtain a higher level of care and services, espe-
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cially if historically these have been provided in the past. Thus,
| Vilaes .mel_npts to restrict services offered ge.g‘, in the interest of
cutting costs) usually are more readily accepted in developing,

Because countries have limited resources, they must decide as opposed to developed, nations.

) what health-care services they can provide without sacrificing

I countryistodevote  {hjngs that are felt to be more important. Such decisions are
affected, among other things, by the values of the people in the
specific country.

| The better able a

its resources

to health care,

Life-Sustaining Care. Most societies regard providing care that
is “necessary to preserve life” to be a high priority, and receiving
this type of health care has become almost a “right” in many
places. However, the extent of this care can vary greatly and
might range from appropriate antibiotics (medications to fight
infection) to complicated life-support equipment (e.g., ventilators
and monitors).

| the more likely

| patients are to
receive more
complex and

costly levels of

life-sustaining care.  Essential Care. Similarly, countries make value judgments as
to whether they will provide care that, while not essential to

—— |ife, i5 essential to permit normal functioning in the society.
Again, provision of such care varies with the country, but it _ -
could include surgical repair of birth defects, or rehabilitation ' = ! — il

after an injury to permit a patient to return to work. Volunteering at a local hospital or nursing home can be rewarding
for you—and those you help.
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Since people here
tend to expect
{and are willing to
pay for) the best
and most advanced
treatments, strong
incentives exist

to develop new
methods for
addressing health-

related problems.
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Health Care in Developed Nations

United States

An example of a developed, industrialized nation is the United
States. Here, health care, like other services, is provided on a
fee-for-service hasis in a market economy. Until recently, this
has meant that insured patients or their insurance companies
paid a specific amount for each examination, test, or procedure.
Uninsured indlviduals—those who do not have insurance to
cover their health-care costs—must pay these costs themselves
(“out of pocket™) or are covered by one of the government
programs (Medicaid for underprivileged people or Medicare
for people who are elderly or disabled).

Lately, the rising cost of health care in the United States
has resulted in major changes to this system. Insurance compa-
nies now play & much more active role in medical practice. For
example, rather than paying any specialist their customer might
select for treatment, many companies are developing “panels”
of physicians for each specialty. The customer must then obtain
care from a member of the panel. In turn, insurance companies
negotiate with 1he physicians on the panel for significantly
reduced rates in the cost of these procedures. While this pro-
cess has helped control the costs somewhat, it may limit the
individual’s choice of physician.

Many health-care professionals receive their incomes based
on the number and type of patients they see. Other health-care
professionals who work in hospitals or other settings are paid
compeitive salaries based on their expertise and experience.

The incentives in this type of system provide the latest
medical technology, medications, referrals to specialists, and
ongoing, follow-up disease treatments. The system places
increasing emphasis on high-quality care through assessment
of patient outcomes and improvements in patient care. Medical
care purchasers {(who include employers and the government)
are placing increased emphasis on quality care through assess-
ment of patient outcomes and improvements in patient care;
however, this effort is still in its infancy. Because of the financial
incentives in all parts of the system to deliver services and
technology, the cost and affordability of care in the United
States has become a serious concern. Increasingly, large pur-
chasers of care are turning to prevention to try to control these
costs and information infrastructure to be able to capture and
report quality oulcomes.
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On the negative side, receiving health care is dependent
on whether a person can pay for it, usually through some form
of employer-offered insurance plan. Individuals who are unem-
ployed or, more commonly, are employed in jobs where health
insurance is not a benefit, are in a very difficult position. While
they can purchase health insurance on their own, this tends
10 be too costly for many families. Thus, they frequently go
without health insurance entirely, risking even greater hospital
and physician bills if they were to become ill or injured. The
government provides a “safety net” in the form of the Medicaid
program for families whose income approaches the poverty
level, but millions of families find themselves in the unfortunate
“middle ground” of having too much income to qualify for
Medicaid but still not being able to afford health insurance.

The Affordable Care Act was signed into law in 2010. This law requires
everyone to carry some farm of health insurance. Adults who cannot
afford to purchase coverage may apply for a waiver. This is a controver-
sial law because some think the government is infringing on individual
rights by requiring people to buy insurance; others think the law is too
difficult to enforce. Some of its provisions have already taken effect,
but others will be rolled out over 10 years. Insurance companies must
cover certain preventive services (such as immunizations and prenatal
care) without charging the patient. Young adults are allowed to stay on
their parents’ insurance plans {(unless covered by an employer's plan)
until age 26. Insurance companies may no longer deny coverage to
children under age 19 who have pre-existing conditions. Eligible small
businesses receive a tax credit as an incentive to provide insurance
benefits for employees. To learn more about the Affordable Care Act,
go online (with your parent’s permission) to www.HealthCare.gov.

Sweden

Although Sweden is tiny compared to the United States, the
quality of life there is very similar. Education, availability of
goods and services, housing, and transportation, for example,
are alike in the two countries.

Sweden has taken a very different approach to delivering
health care to its people, Health care there is considered a right
of citizenship—it is “nationalized,” and Swedes are entitled to
care regardless of their economic situation, age, or employment
status. The system is paid for mainly by taxes (tax rates there
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are quite high compared to rates in the United States); patients
fraquently are required to pay for a small “copayment” at the
fime they receive services.

Citizens of countries with nationalized health-care systems
senerally receive all of their care through the system. Those
wiih a greater means of income, however, may choose to
receive some or all of their care from private practitioners who
work outside the government system. They also may leave the
country for care elsewhere.

Although the central government has ultimate responsibility
for the system, the management is spread out, with much of
the decision making made at the regional or city government
level, Physicians generally receive a salary.

The advantage to this system is that all citizens receive a
standard level of care. Costs are predictable and directly con-
tralled by the amount of money the country budgets for health
care. Since society directly bears the burden of health-care
costs. (here is a greater incentive to promote preventive medicine
and public health efforts such as immunization.

On the other hand, such a system is fairly rigid and
bureaucratic, requiring lots of paperwork, and is occasionally
criticized as insensitive to the needs of the individual patient.
New technologies and procedures may take longer to be intro-
duced into the system because of concerns about their impact
on overall health-care costs.

Canada

Another example of a developed nation is Canada. While some
private metbcds of health care are available, Canada relegates
much of the responsibility for providing health services to gov-
emmental agencies, and the vast majority of its citizens elect
(o participate.

Within this type of system, health-care personnel are
employed by such agencies, administered within each province
{like & state). They are paid fixed salaries, and patients “pay”
for their care in the form of taxes to the government, somewhat
like health insurance premiums in this country.

While such a system provides health care for virtually
evervone, much like in Sweden, and allows better prediction of
health-care costs (helping to control the total amount spent),
it, too, is fairly rigid and limits the services offered. Therefore,
many new cr promising treatments might not be available
within this form of health-care system.
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Health Care in a Developing Nation
China

China is a huge nation, with a large portion of its population
living in rural or remote areas and in relative poverty. Although
the country has made some great strides in the past decade,

it is still very much a developing nation. China’s economy is
strictly controlled by the government, and virtually everything
related to its health-care system is tightly regulated.

There is a great range of sophistication in the medical
services available in China. In many areas, the first source of
care comes from village doctors who work out of local health
stations. These individuals have received about three to six
months of medical training. Township health centers have small
hospitals staffed by physicians with considerably more training.
Larger county hospitals have more highly trained physicians and
facilities comparable to many in the United States.

Until recently, the government assumed the cost of nearly
all health care in China. Recent changes in the Chinese economy
have resulted in the adoption of some features more common
in western economies, and patients are now sometimes required
to pay for an increasing amount of their care,

The health-care picture in China is changing constantly.

As the nation’s economy has improved, more sophisticated
technology and medications have become available for some
citizens. Ironically, one of the strengths of the old system,
universal free access, is now threatened.

..
Health care and emergency services are undergoing a
transformation in China.

As a developing
country with
limited resources,
China’s budget
for health care
is quite limited.
Emphasis is
placed on
preventive
services like
immunization and

family planning.
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Mobile medical centers such as this distribute face ma_sks and
information about the swine flu outbreak in Mexico City.

Mexico

Mexico’s method of health-care delivery contains componerits
of both the private and nationalized systems described above.
However, since most of the population is fairly poor, national-
ized health care tends to dominate, especially in more rural
areas where incomes are relatively lower than in large cities.
Thus, Mexico’s approach is fairly similar to that of Canada.

Care is provided to all Mexican citizens, regardless of
their employment status. The primary difference between the
Mexican and Canadian systems is that Mexico, being a develop-
ing country, is less able to devote the taxes it collects to health
care, and thus the types of services offered are much more
limited in Mexico than in Canada.

While the advantages and disadvantages (in the form of
incentives, etc.) inherent in the Mexican system are similar to
those of Canada, Mexicans are used to receiving (and expect)
more limited care.

In order to promote primary care, the number of residencies
—positions in training programs to become a specialist—is
severely limited. Therefore, the lack of such incentives in the
Mexican system has less impact than the same lack in the
Canadian system.
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Drawing Conclusions

The descriptions above should give you a very brief idea of
the way in which these countries provide health care for their
citizens, Obviously, each of these situations is much more
complicated than the simple outlines suggest. What is more,
some of these countries are in the midst of major changes in
their health-care systems, and all are likely to change over the
next few years.

Which of these systems is the “best”? The answer to this
question, of course, depends upon what is measured. For exam-
ple, when considering the availability of extremely sophisticated
medical and surgical technology, the United States is clearly the
world’s leader. In fact, the “rich and famous” from all over the
globe frequently come to the United States when confronted
with a life-threatening medical diagnosis.

Technology, however, is not the only measure of a nation's
health. Infant mortality (deaths of infants under the age of
1 month) is much higher in the United States than in a host of
other developed nations, including Sweden. In fact, there are
areas of some American cities with infant mortality rates similar
to those in developing nations such as China. Deaths

th

quite high in the United States.
Increasingly, doctors around the
world are recognizing that major
improvements in the health of nations
do not simply come from direct
physician-patient contacts. Preventing
violence, spreading the word against
smoking, improved nutrition, and the
prevention of teenage pregnancies,
for example, can have enormous posi-
tive effects on a nation’s overall health.
Rather than leave such matters in govern-
ment hands, many physicians now take a
much more active role.

from violence (such as that caused by guns), §§ =
and from the complications of such “lifestyle” ap
factors as obesity and smoking, are also 9 a

[FLiF-TOP BOX]

Smoking can cause a slov
and painful death
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Aviation 2006 | Genealogy 2005 | Robotics 2011
Backpacking 2007 | Geocaching 2010 | Rowing 2006
Basketry 2003 | Geology 2005 | Safety 2008
Bird Study 2005 | Golf 2002 | Salesmanship 2003
Bugling (see Music) Graphic Arts 2006 | Scholarship 2004
Camping 2005 | Hiking 2007 | Scouting Herltage 2010
Canoeing 2004 | Home Repairs 2009 | Scuba Diving 2009
Chermnistry 2004 | Horsemanship 2010 | Sculpture 2007
Chess 2011 | Indian Lore 2008 | Shotgun Shooting 2005
Cinematography 2008 | Insect Study 2008 | Skating 2005
Citizenship in the Inventing 2010 | Small-Boat Sailing 2004
Community 2005 | Journalism 2006 | Snow Sports 2007

Citizenship in the Nation 2005 | Landscape Architecture Soil and Water

Citizenship in the World 2005 (see Architecture) Conservation 2004
Climbing 2011 | Law 2003 | Space Exploration 2004
Coin Collecting 2008 | Leatherwork 2002 | Sports 2006
Collections 2008 | Lifesaving 2008 | Stamp Collecting 2007
Communication 2009 | Mammal Study 2003 | Surveying 2004
Composite Materials 2006 | Medicine 2009 | Swimming 2008
Computers 2008 | Metalwork 2007 | Textile 2003
Cooking 2007 | Model Design and Building 2010 | Theater 2006
Crime Prevention 2005 | Motorboating 2008 | Traffic Safety 2006
Cycling 2003 | Music and Bugling 2003 | Truck Transportation 2005
Dentistry 2006 | Mature 2003 | Veterinary Medicine 2005
Disabilities Awareness 2005 | Nuclear Science 2010 | Water Sports 2007
Dog Care 2003 | Oceanography 2008 | Weather 2008
Drafting 2008 | Orienteering 2003 | Welding 2012
Electricity 2004 | Painting 2008 | Whitewater 2005
Electronics 2004 | Personal Fitness 2006 | Wilderness Survival 2007
Emergency Preparedness 2008 | Personal Management 2003 | Wood Carving 2006
Energy 2005 | Pets 2003 | Woodwork 2011
Engineering 2008 | Photography 2005
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