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CHAPTER 1

~ = The meaning of
health and disease

This chapter sets the stage for those that follow. Certainly
we want to understand the full meaning of heaith and dis-
ease at the outset. The American Heritage Dictionary of
the English Language defines health as “the state of an or-
ganism with respect to functioning, disease, and abriormal-
ity at any given time.” Essentially, then, we view health in
the context of disease. There are thousands of diseases,
but, as we shall see, they have certain fundamental fea-
tures in common. Above all, the causative factors fall into
specific categories. Two of these categories—hypersensi-
tivity and infection—will be discussed in some detail be-
cause of their vast implications. We shall also talk about im-
“munity, or the resistance to disease, and take a general
look at the very special subject of cancer.
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s defined by the World Health Orga-
A nization (WHO), health is “a state of
complete physical, mental, and social
we.. being, not merely the absence of disease
or infirmity.” Certainly, health is much more
than merely not being sick in bed. There are
degrees of wellness, just as there are degree
of illness. Physical, mental, and social well-
being are interrelated. There is, for example,
a great difference between optimal nutrition
and nutrition that is merely adequate to pre-
vent obvious disease or between an athlete and
a man who has only sufficient vigor to carry
on a sedentary occupation.

Normal functioning of all parts of the body
contributes not only to efficiency and the abil-
itv to do a full day’s work without more than
healthful fatigue but also to cheerfulness, at-
tractiveness, courage, and enthusiasm for life.
Conversely. mental, emotional. and social well-
being contribute to physical health. In its
various phases and to the degree that it is
present. health makes possible a higher qual-
ity of living (Fig. 1-1). The desire for a feeling
of personal worth is elearly an important driv-
ing force in our lives. Health helps us to attain
this end by making possible a higher quality
of service.

EERSS HEALTH AND KNOWLEDGE

Basic to the maintenance of health is an un-
derstanding of physical and mental fitness and
the means by which they are secured. Sound
decisions in matters of personal and commu-
nity health come from logical reasoning based
on a knowledge of the scientific facts in-

olved. Better health comes. of course, not
from the mere acquisition of health knowl-
cdge but from its application. In other words,
health depends not only on what we know but
also on what we do. Even though we know
cigarette smoking causes lung cancer, many
people continue to smoke. Knowledge, in it-
self. is not enough to make all people stop. It
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is a behavioral problem as well as an educa-
tional one. Repeated warnings—those on cig-
arette packu_zs, for instance—changing social
norms, the work of such groups as Smokers
Anonymous, and informed decisions, such as
the one to ban all cigarette advertising on
television, have helped people to quit or, even
more important, not to start the habit at all.
In maintaining health we are caring for a

mechanism—the human body—that has no -

equal. One of its most remarkable qualities is
the constant tendency to keep itself in physi-
ologic balance or equilibrium. This steady state
of the internal environment of the body is
called homeostasis. Any physical or chemical
drift away from normal sets in motion com-
pensatory mechanisms that tend to correct the
imbalance. In this way the body is like the

automobile automatic gear shift, which makes-

needed adjustinents by itself. When the en-
gine approaches an uneconomic rate of oper-
ation, there is an automatic shitt to a higher
gear. The body likewise has innumerable au-
tomatic physiologic mechanisms. It main-
tains, for example, the same temperature in
the desert and in the Arctic Circle. It main-
tains a balance of the vohime and distribution
of body fluids and an acid-base balance. Such
compensatory mechanisms will not maintain
health in spite of all possible injuries, such as
from poisons, pathogenic organisms, and the
abuses of unhygienic living, but it is encour-
aging to know that we have such mechanisms.
Health is influenced by heredity, environ-
ment. and behavior, but the ability of the body
to adjust automatically *o changing conditions
and to maintain normal functions is a power-
ful force in health maintenance.

BN HEALTH VALUES

The attention a person gives to the study
and maintenance of health depends on the
place of health in his system of values. Should
we sacrifice health for other aims. or should

b5 3
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FIG. 1-1 m A contrast in health.

other things in life be sacrificed for health?
The problem is one of relative values. The
person who is struggling against sickness or
disability invariably places an exceedingly high
value on health. This person says, “Health is
the most important thing in life.” Those who
have the least health value it the most. The
variation in evaluation comes from the diffi-
culty humans have appreciating what they have
always possessed. Contrast sharpens vision.
Things lost take on new values.

Health is certainly muc the 1l'imate aim of
life. There are mare important things. Honor,
integrity, justice, and freedom have been
maintained at the cost of human life. Every-
one has a normal ambition to perform some
useful service in life. This ambition may be
worthy of a sacrifice of health, but sacrificing

health does not in itself accomplish the ambi-
tion. In fact, it usually defeats it.

The health of a nation has significance be-
yond the relationship between the health of
the individual citizen and his happiness and
contentment. Disease is an economic burden
that lowers both production and the standard

[Niving. Furthermore, war has periodically
tirown nations into a struggle for existence in
which the physical vizor of the people has been
one of the important factors determinin= na-
tional survival.

ESEE HEALTH PROGRESS AND
PROBLEMS

The gradual conquest of disease is dramati-
cally reflected in militarv experience. The
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United States Army disease death rate per 1000
in successive wars has been as follows: Mexi-
can War, 110 (seven times the battle deaths);
the Civil War (North), 65 (twice the battle
deaths); World War I, 16 (one third of the battle
deaths); World War 11, 0.6. World War I was
the first great war in which disease deaths were
fewer than battle deaths. Deaths among the
wounded also dropped—from 8.3% in ‘\World
War I to 4.5% in World War IT to 1% in the
Vietnam War, These changes reflect advances
in sanitation. preventive medicine. surgery,
and chemotherapy.

Public health progress in the most highly
developed countries, including the United
States, has been spectacular during the last
century (Fig. 1-2). One communicable dis-
ease after another has been brought under
control. At the same time new health prob-
lems have appeared, and the maintenance of
personal and community health still presents
many challenges In these days of changing
cultural patterns, continuing urbanization and
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industrialization, increasing speed of world
transportation, and growing effects of the
population explosion, society faces acute
problems in mental and emotional health,
pove:  healthful family living, housing, water
and air pollution, disposal of urban wastes,
spread of viral disease, increases in venereal
disease, drug addiction, costs of redical care,
and provision for expanding covernment health
services.

These are only a few oi the problems de-
manding study and attention. Some require
community action; others depend on the in-
dividua!’s ability and willingness to assume re-
sponsibility for his or her own health (Table 1-
1). Developments and programs in some of
these fields, such as medical care, drug abuse,
pollution, waste disposal, and family plan-
ning, are so active that the daily news fre-
quently supplements basic facts in the study
of personal and community health.

BB HEALTH POTENTIAL

Health potential of the individual depends
on the kind of body mechanism inherited and
on the care of that mechanism—somewhat as
the efficiency and service of an automobile
depend on the mechanism and its care. What
a race horse can do depends on its inheri-
tance, its handling, and its training. Inheri-
tance is never the whole factor. The history of
athletics tells of scores of individuals who have
achieved distinction in spite of either specific
handicaps or a rather frail body in early child-
hood.

Of course, we do not regard health and ath-
letic achievement as synonymous. Not all
healthy persons are athletes. However, speed,
stamina, alertness, quick mental decisions, and
neuromuscular skill reflect an efficient body
mechanism. Achievement in athletics by young
men and women who are willing to pay the
price in effort and training shows what can be
done with the body. Conversely, the wreck-
age of bodies or minds by abuse or lack of care
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IR TABLE 1-1

Major causes of death in 1980 and associated risk factors

Percent of
Cause all deaths Risk factor

Heart disease 37.8 Smoking,* hypertension,” elevated serum cholesterol” (diet), lack of
exercise, diabetes, stress, family history

Malignant neoplasms 20.4 Smokina,” worksite carcinogens,” environmental carcinogens,
alcchol, diet

Stroke 96 Hypertension,* smoking,* elevated serum cholesterol,” stress

Accidents other than motor 28 Alcohol,” drug abuse, smoking (fires), product design, handgun

vehicle availability

Influenza and pneumonia 27 Smoking, vaccination status”

Motor vehicle accidents 2.6 Alcohol,* no seat belts,* speed,* roadway design, vehicle
engineering

Diabetes 1.7 Obesity”

Cirrhosis of the liver 1.6 Alcohol abuse®

Arteriosclerosis 1.5 Elevated serum cholesterol*

Suicide 1.5 Stress,” alcoho! and drug abuse, gun availability

SEm———

From Office of Disease Preventicn and Health Promotion. U.S. Depariment of Health and Human Services.

“Major risk factors.

shows that health is largely within our own
control. We can move in either direction in
health status and physical or mental output.

R STUDENT HEALTH

In college the student has many aids and
opportunities for health maintenance and im-
provement. One aid is the student health ser-
vice. It provides emergency care in case of
accident or sudden illness. It assesses health
status through medical examination or from
information supplied by the family physician.
It follows through in the correction of reme-
diable defects. Another aid to health is the
physical education program. The modern col-
lege thus provides a healthful environment and
assistance in varying degrees in solving food,

housing, recreation, and personality prob-
lems. Physicians, nurses, dietitians, physical
educators, health educators, and coaches, as
well as teachers, deans, and advisers, are re-
sources in developing physical, mental, and
social well-being.

A program of building health starts with an
appraisal of health. Acquainting oneself with
the nature of health examinations and with the
significance of the medical findings is funda-
mental. If these findings have implications for
the college program, the necessary adjust-
ments should be made with the advice of the
physician and faculty adviser. Table 1-2 re-
Hlects the health status of typical groups of col-
lege students. The specific figures in the table
are not significant, but it is interesting to see
the common departures from health among



T TABLE 1-2
Percentage of college students who have various
phvsiral conditions

Condition reported Males (%) Females (%:\
Acne 17 16
Color blindness 28 —
Corrected vision 23 26
Defective vision* 52 56
Dental defects 30 28
Dysmenorrhea = 23
Enlarged thyroid 1 1
Flatfeet 4 14
Heart abnormalities 5 6
Hernia 13 —_
High blood pressure 23 4
Impaired hearing 15 12
Tonsillar defects 11 11

B it o d

5o % e ,‘-.:- =1

AR Sl LB Pusarci. BN
Data from saveral studies on health of coliege students based on
the examination of a iarge number of students in several colleges.
*Not 20/20 in both eyes.

voung people and the conditions that occur
most frequently.

If a first step in the student’s health pro-
gram is correcting remediable conditions or
adjusting to a condition that is not remedia-
ble, it is certainly not the last. Although the
student’s health resources are remarkable, each
individual is probably more on his or her own
than ever before. It is the student, with help,
who is responsible for developing desirable
qualities of mind, body, and personality.

A good health program is a factor in person-
ality development. Qualities commonly listed
in determining a person’s strength of person-
ality are (1) ambition, (2) industriousness. (3)
persistence and patience, (4) dependability, (5)
forcefulness, (6) effectiveness of speech, (7) self-
cenfidence, (8) friendliness, (9) adaptability, (10)
tact, (11) cheerfulness, (12) good judgment, (13)
sensitivity to criticism, (14) ability to size up
people, (15) memory, (16) neatness, and (17)
health habits. The student should evaluate
habits to see if they are the kind that build for
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or against good health and to see how they
affect his or Ler working ability and mental
attitude day by day.

Each student has to make personal adjust-
ments to academic life. This involves budget-
ing time for study, recreation, rest, eating,
sleeping, and grooming. It involves following
a sound schedule obtaining adequate nutri-
tion and physical activity. It involves improv-
ing skills in listening, reading, writing, study-
ing, and taking examinations. For example,
new topics or assignments may be ap-
proached by making a brief survey of the
headings and major topics in the text. The
topics may suggest questions for which the
student wants answers. The student should
read the assigned copy and such supplemen-
tary material as will be helptul, giving atten-
tion to charts, graphs, tables, and illustra-
tions. Difficult sections may be reread.
Problems often will receive clarification in class
discussions.

Alert students arrange a study place with
proper lighting, chair, table, ventilation, and
quiet. They secure needed source materials
and plan study periods. They develop habits
of serious, regular, day-by-day study with ap-
propriate reviews instead of irregular work and
all-night cramming sessions before examina-
tions. Alert students consider with equal care
the opportunities for recreational and social
activity—sports, clubs, music, debate, dra-
matics, social functions, and religious activi-
ties. Activities suited to one’s tastes and apti-
tudes constitute the desired balance.

BN HEALTH Al RAISAL

We have spoken of the appraisal of health
status through an examination by a physician.
A more complete picture of individual health
will be obtained if we 1dd facts about normal
bodily function, indizations of mental and
emotional health, the appearance of the indi-
vidual, and an exam’ ition of living habits.
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Health appraisal, if we include not merely the
absence of disease but also the broader con-
siderations of mental health, emotional health,
social health, and personality, would involve
the following:
Appearance: grooming, clothing, posture,
carriage, and weight
Health status: freedom from disease, cor-
rectable defects, normal bodily func-
tions, and the health of mind and emo-
tions
Health practices: immunization, diet, ac-
tivity, sleep and rest, cleanliness, medi-
cal and dental care, recreation, control
of the immediate environment, freedom
from drug abuse, work schedule, inter-
personal relations, and ideals of faith and
service
Each of us is different. No one has perfect
mental, physical, emotional, and social health.
Having a permanent. uncorrectable physical
defect does not mean that a persen is without
health if he or she has made a positive and
effective adaptation to it. In large measure the
individual determines whether health will be
lost, maintained, or improved. The study of
personal and community health should lead
to wise decisions,

EEEER DISEASE

The word disease literally means “not at
ease”: more formally, it is any deviation from
the normal situation in mind or body. Like
evervthing else. there is always an underlying
reason or cause for a disease, and typically
there is a predisposing cause as well. What is
more, both the predisposing cause and the in-
citing cause may "~ multiple. This, together
with the obscurities and subtle.es among the
processes of the living cell, easily accounts for
the almost endless list of diseases of unknown
cause (or idiopathic diseases, as physicians say).
In general terms the predisposing cause either
inhibits a defense mechanism or else lays the

groundwork for future pathologic embellish-
ment. The child contracts chickenpox be-
cause he or she lacks an antibody against the
etiologic virus, and the adult gets a heart at-
tack because an aging, disheveled coronary
artery triggers a blood clot. Age, then. is a
predisposing factor, Other obvious and well-
established predisposing factors include sex,
heredity, race, climate, occupation, nutrition,
exposure, fatigue, stress, customs, and per-
sonal habits.

B The disease process

The disease process amounts to cellular in-
jury or functional alteration. The fundamental
causes include (1) loss of blood supply; (2)
physical agents such as heat, cold, and elec-
tricity: (3) chemical agents such as poisons and
drugs: (4) hypersensitivity; and (5) infection.
Hypersensitivity reactions (or allergies) and
infections are alike in that both are caused by
agents chemically foreign to the body. Such
agents are called antigens, or, in the instance
of allergies, allergens. For example, weed
pollens are the causative allergens of the fall
hay fever allergy, and certain viruses are the
causative antigens of the common cold.

IS ALLERGIC REACTIONS

Allergies are hypersensitivity reactions
caused by a great number and variety of aller-
gens, including the following:

1. Certain foods (notably eggs, milk, fish,

meat, and wheat)

2. Certain inhalants (notably pollens and
animal dander)

3. Certain contactants that act on ti. <kin
(notably poison ivy and chemical irri-
tants)

4. Drugs, vaccines, and antiserums

5. Insect stings

We are familiar with food allergies that pro-
duce urticarial rashes (hives) and intestinal
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FIG. 1-3 m Mechanism of the allergic reaction. The reaction between antigen (allergen) and antibody
at the surface of “sensitized cells” causes these cells to release histamine and other harmful agents.

With permission from Thsrapeutic Notes of Parke, Davis & Co. 67:102, 1960; modified from Logan, G.B.: Am. J. Dis. Child. 97:163,

1959.

discomfort. Hay fever and asthma are not un-
common, and we have seen both the symp-
toms of hay fever (inflamed membranes of eyes,
nose, and throat with a watery discharge from
the eyes and nose) and .the sneezing and
wheezing of the person with bronchial asthma.
Also, we have seen the blisters produced in
the allergic reaction to the toxin of poison ivy.
The nature and severity of symptoms vary with
different allergens and different individuals.
The mechanism of allergic reactions is not
completely understood. In allergies of the im-
mediate type the reaction appears within a few
minutes after contact with the allergen. The
release of histamine or histamine-like sub-

stances from certain sensitized cells seems to
be involved in producing the symptoms (Fig.
1-3). This is proved in part by the fact that
antihistamines, such as diphenhydramine
(Benadryl), cause symptoms to subside in many
cases. The most pronounced reactions result
from insect stings. About S people in 1000 are
allergic to insects. Svmptoms range from mild
to severe. But even a mild reaction is omi-
nous, because the next time the person is
stung, a moderate to severe reaction may oc-
cur. A severe reaction (anaphylaxis) is char-
acterized by labored breathing, weakness,
shock. and collapse. Death can result in 10 to
15 minutes.
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W Treatment

The first step in the management of an al-
lergy is to discover the causative agent.
Sometimes the individual knows very well from
successive experiences what causes the al-
lergy. This is likely to he true in the food al-
lergies. If the ailergzen 15 not known. a re-
stricted diet may be followed by the addition
of one suspected foed ut a time until the cul-
prit is found.

The cause of an inhalant or contact allergy
is less likely to be obvious. If the case history
does not reveal the cause, the physician can
make a series of patch tests or scratch tests on
the skin. applying in sequence extracts from
the respective suspected allergens (Fig. 1-4).
In a positive reaction a reddened area, wheal.
or blister appears at the spot where the sus-
pected allergen was applied (Fig. 1-5).

Allerzies may appear in persons who have

FIG. 1-4 ® Testing for allergy by scarifying.

From Smith. A L.: Microbiclogy 23 patnology, ed. 9, St. Louis, 1976, The C.V. Masby Co.:
. B Cali

y Cutter L

FIG. 1-5 ® Arm showing three strong reactions for allergy.

From Vaugnhn and Black: Practice of allergy. d. 3, St. Lowis. 1354, Tha C.V.
Mosoy Co.




