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tigenic determinants, a large number of different B-
cells, and a variety of antibodies specific to those deter-
minants will be produced. By virtue of a very com-
plex genetic scheme, millions of potential antibodies
are possible, but each Bwell is committed to only one
antibody. When the appropriate antibody-producing
B-cell contacts and “recognizes” its antigen, it clones
a set of identical cells, all of which produce the genet-
ically programmed antibody for the life of the cells.

THE MAKING OF ANTIBODIES

Antibodies have long been important tools for clini-
cians and researchers who use an antibody’s specificity
to identify particular molecules or cells and to sepa-
rate them from mixtures. The conventional produc-
tion method by which antibodies are made for diag-
nostic, therapeutic, and investigational purposes is to

inject an antigen into a laboratory animal and, after
an immune response is triggered, to collect antiserum
(blood serum containing antibodies) from the animal.
This method of antibody production results in produc-
tion of many antibodies of several classes and various
specificities. Moreover, the limited life span of the ani-
mal prohibits large-scale production of reproducible
antibodies.

Cell fusion technology and the hybridoma-producing
MADs that result allow for the production of an homo-
geneous and therefore reproducible reagent in almost
unlimited quantities. Figure D-2 illustrates the method
used to prepare MADbs. As in vitro diagnostic tools,
murine MAbs (MAbs derived from mice) are very val-
uable, but as clinical tools for in vivo diagnosis and
treatment of human disease, their use is limited by
the fact that mouse protein is antigenic in humans and
eventually would be rejected by the body as a foreign

Figure D-2.—Preparation of Monoclinal Antibodies
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SOURCE: Office of Technology Assessment, adapted from Y. Baakin, “In Search of the Magic Bullet,” Technology Review,October 1982, pp. 19-23.



App. D—Biotechnology 449

substance. Thus, for in vivo application, MAbs must
be produced from a human myeloma/human spleen
cell fusion. Several investigators and many new bio-
technology firms have reported development of hu-
man myelomas that are suitable for hybridoma prep-
aration, and successful fusions apparently result from
using these cell lines (17).

DIAGNOSIS AND DETECTION USING MADbs

The ability of MAbs to ‘(zero in” or target very spe-
cific antigens could theoretically give rise to as many
detection tests as there are antigens. Clinical trials for
MADb-based diagnostics are under way in medical
centers all around the country and the Food and Drug
Administration (FDA) has already approved some 30
MADb-based diagnostic kits. Although the greatest po-
tential diagnostic application of MAbs may be for can-
cer, MAbs are being used most successfully in diag-
nostic kits to test for viral and bacterial infection and
other factors. MADbs are also expected to find ex-
panded application in detecting, purifying, and/or
measuring such things as enzymes, hormones, plasma
proteins, drugs, and micro-organisms, leading to bet-
ter prevention and treatment of chronic disease.

Viral and Bacteria] Infections.-A major problem in
clinical microbiology is the inability to rapidly iden-
tify the particular agent responsible for clinical dis-
ease. In many instances, infectious organisms require
from 3 days to 3 weeks for culturing. As a result, phy-
sicians often prescribe a broad-spectrum drug rather
than wait for laboratory data. MAb technology and
probe technology (discussed later in this section) of-
fer the potential for rapid and highly specific tests to
replace current culture techniques for direct detec-
tion of infectious organisms.

Infectious diseases are a major cause of hospitaliza-
tion in the United States, accounting for one-quarter
of all hospital admissions (11). While hospitalized, pa-
tients with weakened or deteriorated immune func-
tion (e.g., elderly patients or patients undergoing
chemotherapy) are often plagued by “opportunistic”
infections that may jeopardize recuperation. Several
days may pass before the infection can be diagnosed
and treatment initiated. Many U.S. companies are de-
veloping MADb-based diagnostic products for both vi-
ral and bacterial infections—including two major
pathogens, Websiella and Pseudomonas. These very
accurate diagnostics can be read rapidly (often within
hours).

Use of MADs in virology has made it possible to iden-
tify new substrains of many viruses and to make dis-
tinctions between isolates from different parts of the
world (11). The ability to identify and differentiate
among the substrains is expected to help in the prep-

aration of more effective influenza vaccines, Vaccines
against such viruses will be especially useful among
the elderly population, in whom influenza can be fatal.

Cancer. -Cancer cells have characteristic proteins
called tumor-associated antigens as cell surface markers
or as internal cellular markers that may be shed into
the blood or other body fluids. Although no antigen
that occurs exclusively in cancer cells has been iden-
tified, tumor-associated antigens that are relatively re-
stricted to cancer cells, or to certain kinds of cancers
(as opposed to normal cells), have been identified. Ad-
ditionally, certain types of malignancies, such as B-cell
tumors, possess quite distinctive markers which allow
useful characterization. At this time MAbs have been
generated to recognize antigens associated with almost
all human malignancies and have been made and used
in clinical trials for a number of different cancers.
MADbs are also being made against carcinoembryonic
antigen, a proposed marker for colon cancer, as well
as antigens such as alpha-fetoprotein, a protein that
can be used to diagnose early stages of liver cancer
(14). Two MAb-based diagnostic Kits have already been
approved by the FDA for carcinoembryonic antigen,
as have other kits for prostatic acid prosphatase and
human chorionic gonadotropin, hormones used as in-
dicators for prostatic or testicular cancer. In other
cases, MAb reagents are being used to identify tumor
cells by staining tissue specimens.

The currently available range of human MAbs is
likely to be greatly extended in the next few years as
more and more labs make use of hybridoma tech-
niques. New MADbs are likely to prove useful in diag-
nosis and subtyping of carcinomas, sarcomas, and
other related neoplasms (16). Moreover, a greater
number of MAbs will be available to monitor the level
of antigens in the body, thereby determining the ef-
fectiveness of treatment and extent of diseases.

Radioimmunoimaging.-The process of locating
tumors in the body, large or small, early or late, can
be facilitated by injecting radiolabeled MADbs specific
to tumor markers into the body. The MAbs can then
be read with ordinary imaging equipment and the
location of the tumor identified. Radiolabeled MADbs
can also be used to track metastasis of cancers. One
of the attractions of radioimmunoimaging is that it has
the potential not only to provide information about
the size and location(s) of tumors, but to determine
whether the cancer has metastasized. For example,
MADbs can be developed that distinguish malignant
from normal cells in the peripheral blood and bone
marrow of patients with acute lymphocytic leukemia
(15).

Imaging can also help physicians to determine which
type of therapy may be appropriate. For example,
knowing where the MAb has distributed throughout
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the body will tell the clinician whether it would be
appropriate to attach a therapeutic agent to that same
antibody. If there is sufficient localization, and if the
antibody is not localizing at some other crucial tissue
that would be irreparably damaged by the therapy,
immunotherapy might be the treatment of choice.

In addition to their application in locating tumors,
radiolabeled MADbs specific to fibrinogen are also be-
ing developed to locate and characterize blood clots.

Heart Attack. -Myocardial infarction, a blood clot-
generated heart attack, causes death of heart tissue
cells. When heart tissue dies, cardiac myosin (contrac-
tile muscle fiber) is released into the bloodstream. MAb
diagnostics, based on MADb affinity for myosin, are be-
ing developed to signal the beginning of myocardial
infarction (13) and to assess the extent of permanent
myocardial damage shortly after a heart attack occurs
(5). A radiolabeled MAb could be used to identify the
damaged part of the heart muscle and to quantify the
percentage of muscle damaged. Such a test would
enable doctors to decide whether a patient is still at
risk from infarction and to prescribe appropriate
treatment much earlier.

Brain Disorders.-The main biochemical abnor-
malities that occur in aging and in dementing disor-
ders, especially senile dementia, appear to involve de-
fects in neurotransmitter synthesis. MAbs have recent-
ly been used to isolate specific proteins that are pres-
ent only on a small subset of neurons in the brain.
MADbs can thus be used to detect and quantify minute
amounts of neurotransmitters present in different re-
gions of the brain. They are expected to gain increased
use in isolating many of the small peptides that ap-
pear to function as neurotransmitters. The ability to
qguantify the level of these neurotransmitters would
be useful in studying normal functioning under dif-
ferent circumstances and in examining the transmit-
ter imbalances associated with a variety of neurologi-
cal disorders like dementia of the Alzheimer type.
Detection of distinctive abnormal cellular components,
such as the “paired helical filaments” of Alzheimer dis-
ease, may also provide earlier and more certain
diagnosis.’

Development of MAbs promises to make the iden-
tilcation and tracing of cell components more precise.
Using MADbs, scientists can locate and study cells and
cell types in the nervous system that share a common
function by identifying particular molecules in the
midst of complex nerve tissue. Transmitter receptor
makeup is being investigated by this technique with
potential benefits for diagnosing or treating diseases.
It is expected that MAbs will soon help answer fun-
damental questions about neurobiology, such as how

ssee ch. 3 for a discussion of the aging brain and dementia.

nerve terminals recognize and interact with correct
target cells, perhaps resulting in a wider understand-
ing of brain disorders.

PURIFICATION

Because of their unique properties of homogeneity,
specificity, and affinity, MAbs can be used effectively
to purify molecules, especially proteins. Various im-
portant proteins, including leukocyte interferon, are
already being purified using MAbs (17). Many others,
including a number of protein “growth factors,” have
been isolated and are being characterized, with the
possibility that they may soon be candidates for pro-
duction by rDNA technology. Furthermore, large-scale
production of very pure active vaccines, using MADbs
to bind and isolate the antigens, is now possible.

PREVENTION AND TREATMENT USING MAbs

Applications of MAbs to prevent or treat diseases
are being pursued on two fronts: 1) administration of
MADbs as passive vaccines to protect against specific
diseases; and 2) coupling cytotoxic agents (e.g., dip-
theria toxin, ricin—a plant-derived toxin-or cobra
venom) to MADs that direct the agents to diseased cells
(i.e., for drug delivery) (3).

Vaccines.-The technology being used to develop
MADbs for diagnosing bacterial and viral infections is
also being used to develop MADbs for passive vaccines
and treatment of these infections. Very few viruses
can be treated with drugs. Because viruses are para-
sites that live and reproduce inside human cells, it is
nearly impossible to develop a drug that can search
out and selectively Kill the virus without harming the
patient.

All viral infections and some bacterial infections are
resistant to antibiotics. Worldwide medical research
is focused on finding ways to manufacture MAbs for
hundreds of known viruses. Human MADbs are cur-
rently being developed for the treatment of prob-
lematic bacterial infections that are often resistant to
conventional antibiotics and commonly occur in hos-
pitalized patients with long-term illnesses (e.g.,E. coli,
Klebsiella, and staphylococcus).

Immunotoxins.—With the advent of MADs, the
promise of a “magic bullet” approach to cancer thera-
py has been revived, In this case, the magic bullet is
a tumor-specific antibody to which a toxic substance
(immunotoxin) has been chemically linked (2). MAbs
produced against unique antigens on the surface of,
for example, leukemia cells can be linked to plant or
bacterial toxins. Such immunotoxins may then be used
for the selective and specific elimination of cells bear-
ing the target antigen on their surface (9). Unlike con-
ventional forms of cancer treatment, which kill both
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healthy and cancerous cells and often create serious
side effects, it maybe possible to design MAbs tagged
with a chemotherapeutic agent that will bind only to
proteins on the surface of cancer cells. Several re-
search groups have reported success in using anti-
bodydirected cytotoxic agents (14), marking the first
time that tumor cells have been targeted for treatment
while leaving normal cells unaffected.”The success of
these experiments gives credence to the belief that
antibody drug, antibody-hormone, antibody-enzyme,
or antibody-toxin conjugates may prove therapeuti-
cally useful in a variety of disease conditions.

Plasmapheresis. -The specific binding properties of
MADbs give rise to potential applications in treating
some of the autoimmune diseases-conditions in
which the body mistakenly identifies some of its own
substances as foreign and manufactures antibodies
against them. In myasthenia gravis, for example, an-
tibodies are generated against the acetylcholine recep-
tors in the neuromuscular junction, resulting in pro-
gressive weakening of the skeletal muscles. In a process
akin to kidney dialysis, MAbs could potentially be used
to purify the blood and remove these antibodies, thus
improving the condition of the patient. Similarly, MAbs
may prove useful in extracting factors implicated in
arthritis.

Recombinant DNA

DNA (deoxyribonucleic acid), a universal genetic
code, carries all of the information necessary to di-
rect each and every function of every living organism;
it contains the complete plan for life itself. Recombi.
nant DNA, which includes gene cloning (reproduction),
is a technique used to join DNA from different orga-
nisms for a specified purpose (e.g., production of a pro-
tein). It allows direct manipulation and alteration of
the information coded in the genes so that the pro-
ductive capabilities of the cell can be directed. Genes,
composed of different arrangements of DNA, contain
the information necessary for the creation and pro-
duction of specific cellular proteins-compounds that
perform most of the necessary functions of the cell.
Gene expression is the mechanism whereby the ge-
netic information of a cell is decoded and processed
in order to manufacture a product, usually a protein.’

‘An investigator at Scripps Clinic recently succeeded in linking cobra-venom
factor (CVF) which is itself nontoxic, but is found in cobra venom, to MAbs
directed against a specific surface antigen found on a human melanoma cell
line. These CVF-conjugated MAbs were subsequently able to specifically Kill
the melanoma cells. In clinical trials a Johns Hopkins University and Hospi-
tal, radioactive iodine has been tagged to MAbs specific to liver tumor cells.
Many of the patients have experienced remissions and shrunken tumors; one
has been in remission for 3% years (8).

‘Different proteins perform different functions Many are expected to be
useful in the prevention and treatment of chronic conditions among the
elderly. Enzymes, for example, are proteins that catalyze biological reactions.

Through rDNA, genes from a human cell that are
responsible for the production of a desired protein can
be inserted in a micro-organism where the protein is
expressed (i.e., produced) in large quantities as the
micro-organism reproduces (see table D-l). The ability
to develop micro-organisms that produce either new
pharmaceuticals (e.g., vaccines against cancer) or large
guantities of otherwise scarce pharmaceutical com-
pounds (e.g., hormones that regulate immune re-
sponse or calcium deposition) could revolutionize ex-
isting health care. Finally, the availability of pure
substances (e.g., proteins) may enable researchers to
answer more questions concerning cell biology and
medicine.

DIAGNOSIS AND PREVENTION USING rDNA

DNA Probes. -Probes are powerful tools that can be
used to recognize and bind to the inherent property
of any cell—its DNA. The genetic information encoded
by the DNA of each species is unique and, as such,
can be used to identify that species. DNA is a double-
stranded, helical molecule composed in part of four
nucleotide bases—adenine (A), cytosine (C), guanine
(G), and thymine (T) (see fig. D-3). When these bases
pair up to form the rung-like structures of the DNA
molecule, they do it exactly the same way every time—
A always pairs with T and C always pairs with G. The
pairing is accurate, but not very strong. Thus, when
the DNA “unzips,” leaving a series of unpaired bases
on each strand, a strand with the corresponding se-
guence of nucleotide bases must be found before
another double helix can be formed.

DNA probe technology is based on the fact that DNA
is composed of two parallel, complementary strands
which are uniquely matched and held together by
chemical bonds. If separated, the two complementary
strands can find each other and rejoin (known as
hybridization), even in the presence of a large num-
ber of noncomplementary molecules.

To make a probe, a specific segment of DNA is
removed from a biological sample, or a segment of
DNA is synthesized to match a segment of DNA thought
to exist in the patient. This piece of DNA is then labeled
with a substance that allows researchers or clinicians
to follow it as it searches for a complementary strand
of DNA that has been obtained from the patient and
treated so that the double-stranded DNA is separated.
If the probe “pairs up” with the complementary strand

Examples include thrombolytic and fibrinolydc enzymes that dissolve blood
clots. Hormones, some of which are also proteins, control regulatory func-
tions (e.g., insulin is a protein hormone that regulates sugar metabolism and
other functions; and interferon, an immune regulator’, regulates the response
of cells to viral infections), Other proteins have other spdalized functions
(growth factors, for example, regulate the growth of a variety of different
body cells such as nerves and bones).
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Table D=l.—Some Proteins With Possible Pharmaceutical Applications Being Developed

With Recombinant DNA Technology

Size
(number
of amino
Class/substance acids) Function R&D status Project sponsors Applications
Human growth regulators:
Growth hormone (GH) . 191-198 Promotes growth Cloned, expressed, Genentech (U.S.)/ Growth promotion; heal-
1979 Kabigen AB (Sweden) ing burns, fractures;
UCSF/EIi Lilly (U. S.) cachexia
Somatostatin . . . . . . 14 Inhibits GH secretion Cloned, expressed, UCSF/Genentech Adjunct to insulin
1977
Somotomedins . . . . . . . 44-59 Mediates action of GH Cloned, expressed, Chiron (U. S.) Growth  promotion,
1982 regulation

Growth hormone releasing
factor (GRF) . . . . . 44

Increases pituitary GH release

Isolated, sequenced,
synthesized, 1982

Salk Institute (U. S.)

Growth promotion

Cacium regulators:
Calmoduiin .. ............. 148

Caicitonin . . .............. 32
Parathyroid hormone (PTH) 84

Mediated calcium’s effects

Inhibits bone  resorption
Mobilizes calcium; prevents calcitonin
excretion

Determined to be
unprofitable

rDNA production
Cloned, but no
production

None

Genentech, Amgen (U. S.)
Massachusetts ~ General
Hospital

Numerous applications in
basic research;
hypertension

Bone disease therapy

Osteoporosis  therapy;
calcium  metabolism

Reproductive hormones:
Luteinizing hormone (LH) Beta

Females: induces ovulation

Cloning in progress

Integrated ~ Genetics

Antifertility

chain; (glycoprotein) (U. S.)/Serono Labs
115b (Itaiy)
Males: stimulates androgen secretion
Folicle-stimulating
hormone (FSH). . . ... .. Beta induces ovarian growth Cloning in progress integrated Genetics/ Reproductive ~ services
chain; (glycoprotein) Serono Labs
115
Human chorionic ~ gonadotrophin
(HCG) . . .. ... .. ... Beta Like LH; more potent Cloning in progress integrated Genetics/ Pregnancy testing
chain; (glycoprotein) Serono Labs
147
Relaxin ., . . .......... 52 Dilation of birth canal; relaxation of uterus Cloning in progress Genentech Soften hone connective
(non-glycoprotein) tissue of reproductive
tract; antiarthritic (?)
Neuroactive peptidex
-Endorphin .. ........... 31 Analgesia Cloned, expressed Amgen, others Analgesia
Enkephalins .. ............ 5 Analgesia Cloning in progress Agen, others Analgesia
Pancreatic endorphin. . ., . N.A° Undetermined Cloning in progress Endorphin, Inc. Analgesia, particularly in
childbirth
L y m t
Interleukin-2 133 Promotes T-cell growth, activity Cloned, expressed Ajinomoto Co. (Japan) Maintain T-cell cultures;
Japanese Cancer immunotherapy
Institute
Immunex (U. S.)
Cetus (U. S)
Chiron
Genex (U. S)
Biogen (U. S.)
Genetics Institute (U. S.)
Interferon Sciences (U. S.)
Quidel (U. S.)
Thymosin (fraction 5) . . . . 10-150  Promotes maturation of bone marrow Purified, sequenced George Washington Immunodeficiency
cells, T-ceil differentiation University diseases
Thymosin (alpha 1) . . ... .. 28 Promotes T-helper and T-amplifier Purified, sequenced Hoffmann-La Roche Systemic lupus
functions cloned, 1979 (Switz,) erythmatosis;  other
Genentech immune  disorders
Thymic hormone factor (THF) 9 Promotes T-helper and T-amplifier N.A. N.A. Antiviral protection in
functions immunosuppressed
patients
Thymic factor (TFX) ,. ,. . 40 Restores delayed-type hypersensitivity N.A. N.A. Cancer treatment
Thymopoietins . . .. ........ 49 Inhibits  B-ceil differentiation N.A. Ortho Pharms. (U. S.) Reversing

immunodeficiencies
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Table D-I. -Some Proteins With Possible Pharmaceutical Applications Being Developed
With Recombinant DNA Technology—continued

Size
(number
of amino
Class/substance acids) Function R&D status Project sponsors Applications
Microphage inhibitory factor
MF) ., . . . NA Inhibits microphage migration Cell fusion Denki Kagaku (Japan) Immunotherapy

Respiratory system:

Alpha-l -antitrypsin 45,000 Prevents destruction of alveolar walls by
molecular elastase
weight

rDNA in yeast

Zymos Corp. (U.S.)/
Cooper Laboratories

(Us)

Emphysema treatment

5 rmor Pharmaceutical Co. the source of salmon calcitonin in the United States, does not believe that rDNA technology offers significant advantages over chemical synthesis for the production °f salmon
caicitonin at the present time A New Drug Application is pending for human caleitonin, but this product is 20 times less than salmon calcitonin for the same effects Hence, the economics of human

calcitonin production are less advantageous than those of salmon caleitonin production

Most reproductive hormones thus studied are glycoproteins consisting of two polypeptide chains All share a common (89 amino acids long) alpha chain. Biological activity is manifested in the beta

chain, and most cloning efforts focus on producing the biologically active component
C,A = Information not available

SOURCE Office of Technology Assessment

of DNA from the patient (i.e., if it finds a sequence
in the DNA that matches its own), the existence of the
organism or gene is confirmed (see fig. D-4). Thus,
based on the hybridization property, probes can pro-
vide new methods for not only diagnosing infectious
diseases but also for predicting genetic disorders and
isolating minute quantities of chemicals.

* Viral and bacterial infections. The greatest com-
mercial use of probes appears to be in detecting,
within hours or even minutes, viral and bacterial
infections. For instance, a probe obtained from
a pathogenic organism (e.g., cytomegalovirus
(CMV)) can be used to identify the presence of that
virus within human ceils, thus allowing specific

Figure D-3.-The Structure of DNA

Base pairs

Sugar-phosphate
backbone

A schematic diagram of the DNA double helix. A three-dimensional representation of the DNA double helix.

The DNA molecule is a double helix composed of two chains. The sugar-phosphate backbones twist around the out-
side, with the paired bases on the inside serving to hold the chains together.

SOURCE" Office of Technology Assessment.
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Figure D-4.—DNA Probe Filter Assay
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SOURCE: A. Klausner and T. Wilson,

diagnosis based on whether or not the probe
“pairs up” with the DNA in the cell. Currently,
probes are being designed to detect a variety of
viruses, including CMV, hepatitis B, rotavirus, and
herpes.

. Genetic disorders. More than 3,000 human dis-

orders result from defects in the basic genetic
makeup of individuals (18). DNA probes are be-
ing designed to detect the genes that can cause
some of the diseases. By screening individuals for
genetic disorders (e.g., Huntington’s disease),
probes can serve as an early warning system for
some diseases. If, in the future, more genes that
are responsible for predisposing people to disease
(e.g., cancer, mental disorders, heart attack) can
be identified, doctors may use probes to identify
those at risk. Harvard scientists have recently un-
covered a rare inherited genetic defect that pre-
disposes cholesterol buildup in tissues, which
leads to heart attacks (7). The defective gene re-
sponsible for the disease was identified with a
probe. In the future, scientists expect to identify
genes that predispose individuals to common

“Gene Detection Technology Opens Doors for Many Industries,” Biotechnology, August 1983; Ron Carboni, N. Y., NY., artist.

pathologies like cardiovascular disease, cancer,
and mental disorders. Doctors could then use
probes to identify persons who are at risk (4).

. Characterization and isolation of proteins. Aside

from their use in screening for disposition to dis-
ease, probes are also being used to characterize
and isolate many small peptides that act as neuro-
transmitters or regulators of the release of hor-
mones from the pituitary gland. For example,
probes are being used to unravel the mechanics
of the brain’s control of blood circulation and
pressure.

The brain controls blood pressure in two ways:
by controlling the release of peptides and hor-
mones that adjust blood circulation in response
to emotion and behavior, and by controlling the
nerve cells that innervate the blood vessels and
the heart. By using DNA probes, researchers are
attempting to trace the networks and the dynam-
ics of the interacting transmitters and peptide hor-
mones involved in the brain’s control of circula-
tion with the hope of one day being able to control
blood pressure. Probes might also ultimately be
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used to indicate changes in cellular DNA that ac-
company aging.

. Cancer. Recent discoveries indicating that some
human tumor cells have identifiable oncogenes
have spurred research and development efforts
in this area (4). Earlier this year, the National Can-
cer Institute announced a 3-year, $1.8 million
grants program to develop genetic techniques for
cancer diagnosis, including DNA probes for on-
cogenes.

Vaccines. -At present, most vaccines are made from
the organisms that cause the particular disease they
are intended to prevent. These organisms (pathogens)
are killed or otherwise treated (“attenuated”) to make
them nonvirulent. They are then injected as a vaccine.
The body responds to the injection by producing an-
tibodies against antigens on the surface of the at-
tenuated organism. These antibodies then circulate in
the system, protecting the body from an invasion by
a live organism of the same kind. Thus, the immunity
is conferred.

Limitations associated with current vaccines include:
contracting the disease from incompletely attenuated
viruses, incomplete immunization due to changes in
the strains of the pathogen, and inefficient immune
response to nonliving organisms.

Recombinant DNA is being applied to the produc-
tion of vaccines that do not use the genetic material
responsible for the pathogen’s virulence. Instead, the
gene for a surface protein of the pathogen is isolated
and cloned, and the surface protein is used as the vac-
cine. Instead of the whole organism, only the surface
protein responsible for eliciting the antibody response
is used. This permits greater quantities of purer an-
tigens to be used.

Among the elderly, influenza can often lead to death
due to respiratory complications. Viral vaccines are
being developed through rDNA for influenza types A
and B. More effective vaccines such as these could pre-
vent or minimize the effects of viral infections among
the elderly,

Several research institutes have begun animal trials
to test the efficacy of new vaccines targeted against
melanoma and other cancers of the lung, breast, co-
lon, and rectum. The vaccine, a short segment of DNA
specific to the hormone human chorionic gonadotropin
(hCQG), is designed to simulate patients’ immune sys-
tems to attack the hormone, which plays a role in tu-
mor development. Many tumors, but not all, produce
hCG. For instance, about 86 percent of all lung cancers
produce hCG, and 50 to 60 percent of all breast
cancers produce hCG, which not only helps ensure the
survival of the tumor by fending off the body’s im-
mune system, but also works as a growth hormone

to spur its development. Thus, if a vaccine could be
delivered so that the immune system would fight hCG,
further development of the tumor might be halted.
More practically, the vaccine could be delivered after
the tumor is removed to ensure complete eradication
of the tumor cells.

TREATMENT USING rDNA

Therapeutic proteins normally present in human
blood (e.g., clotting factors, antibodies, enzymes, cer-
tain hormones) are available only in limited supply;
the only possible sources are animal or human blood,
tissues, or urine. Recombinant DNA promises to pro-
vide an alternative route to the production of proteins
for therapeutic purposes.

Thrombosis. -Thrombosis, the blockage of blood
vessels by blood clots, is a major cause of disabling
diseases and death (12). Blood clots, which are made
of fibrin, platelets, a mixture of blood cells, red cells,
and leukocytes, can cause heart attacks when lodged
in the heart. When lodged in the brain, clots can cause
strokes; in the lungs they can cause pulmonary em-
bolisms.

Use of rDNA to make new and safer anticoagulants
could reduce the incidence and severity of diseases
induced by thrombosis by restoring blood flow to the
affected heart muscle, thereby preventing or limiting
permanent damage. Tissue plasminogen activator
(TPA) and kidney plasminogen activator, for example,
are two naturally occurring enzymes currently being
produced via rDNA, They are being used to treat a
wide variety of severe cardiovascular disorders, in-
cluding heart attacks and arterial blockages. Both en-
zymes are specific for fibrin, the protein of which clots
are made, and both are being developed for injection
to dissolve potentially fatal blood clots. Two patients
at Washington University in St. Louis, MO, and five
at the University of Leuven in Belgium have received
TPA treatment. When the TPA reached the heart, it
caused dissolution of the clots that were causing the
myocardial infarction. If TPA proves effective in fur-
ther studies, it could be used in emergency rooms and
ambulances to treat heart attack victims.

TPA has certain advantages over the two enzymes
(urokinase and streptokinase) in current use. First, nei-
ther urokinase nor streptokinase are specific for blood
clots (i.e., fibrin) (12). Both destroy other blood pro-
teins. In order to avoid hemorrhaging, cardiac cath-
eterization and coronary angiography are necessary
to administer the enzymes directly to the site of the
clot. Furthermore, streptokinase, because it does not
occur naturally in humans, often elicits an allergic re-
action that makes repeated treatments impractical.
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Heart Attacks.—Renal renin, an enzyme produced
by the kidneys, governs the release of angiotensin,
which constricts blood vessels and raises blood pres-
sure. Because the kidneys secrete only small amounts
of renin that vanish quickly, the amount produced is
insufficient to allow amino acid sequencing. With
rDNA it should be possible to express human renin
in host organisms and to accumulate enough for struc-
tural studies (6). Once renin’s threedimensional struc-
ture is determined, an analog can be developed that
would bind to the renin receptor site, thereby in-
hibiting renin’s effect. Renin analogs are being devel-
oped through rDNA with the hope that high blood
pressure may soon be better controlled.

Emphysema. —Emphysema is caused in part by the
gradual attack of lung tissue by natural enzymes (10).
This lung deterioration can be accelerated by environ-
mental factors such as air pollutants, bacteria, or cig-
arette smoke, or it can be caused by a congenital defi-
ciency of alpha-l antitrypsin (AAT)—a protein which
counteracts degradative enzymes produced by the
body to destroy foreign particles in the lungs. With-
out AAT, surplus enzymes attack lung tissue itself,
causing emphysema. The availability of AAT could po-
tentially be used to correct the condition in patients
with the deficiency, as well as to prevent further de-
terioration in those with emphysema.

Necrologic Disorders. -Recent attention has focused
on the variety of peptides found in the brain and other
parts of the body that are assumed to function as
neurotransmitters or neuromodulators. Included in
this group are chemicals important in modifying pain,
emotional response, and muscle tone; peptides impli-
cated in seizure and postseizure events; and others
active in controlling brain mechanisms of cardiovas-
cular regulation and food intake. With the use of MAbs
and DNA probes to isolate and characterize these pep-
tides, coupled with rDNA to produce sufficient quan-
tities for research (instead of purifying extracts made
from large quantities of brain tissue), doctors may one
day be in charge of a revolutionary arsenal of new
compounds able to treat conditions (e.g., dementia)
arising from necrologic disorders.

Cholecystokinin, for example, a peptide found in the
gastrointestinal tract, was also recently found in the
brain (I). Studies of genetically obese mice, which are
obese because of excessive food intake, show the
brains of these mice to contain three to four times less
cholecystokinin than the brains of normal mice. Add-
ing the peptide to the systems of the obese mice re-
duced their voracious eating. Information derived
from such experiments may in the future serve to
treat the problem of human obesity.

Immune Regulation and Modification (lymphokines
and thymic hormones) .—Lympokines, such as
interleukin-2 and interferon, are immune mediators
and are produced by white blood cells (lymphocytes)
when these cells are exposed to foreign bodies or alien
cells. They regulate the response of the cells to microbial
infections and cancer proliferation. Their presence (or
absence) is thus crucial to the body’s immune system.

The importance of lymphokines in preventing dis-
ease and understanding cellular function is fostering
widespread research on these compounds. It is hoped
that research efforts may lead to the use of lym-
phokines to stimulate the patient’s own immune sys-
tem to combat disease. For example, patients who are
undergoing chemotherapy or radiation therapy may
die from an unrelated infection such as pneumonia
because their immune systems have been severely
damaged. Interleukin-2, a lymphokine now being pro-
duced through rDNA, has been shown to restore im-
mune balance in mice undergoing chemotherapy. The
same results are now being sought for human ap-
plications.

Interferon, a class of immune regulators being pro-
duced through rDNA, is being considered for various
pharmaceutical applications, including treatment for
viral infections and cancer. In some clinical trials, in-
terferon has inhibited tumor cell growth, although its
effects on inhibiting tumor metastasis are better estab-
lished than its ability to cause regression of primary
tumors (17).

Thyrnic Hormones: The thymus appears to be an en-
docrine organ with the capacity to synthesize many
different hormone-like products. These individual hor-
mones probably act to regulate selective aspects of T-
cell differentiation (into Killer, helper, and suppressor
T-cells). The rationale for employing thymic hormones
therapeutically in adults is based on the observation
that circulating thymic hormone levels decrease dra-
matically with age as the thymus involutes, decreas-
ing the efficiency of immune function. It has been sug-
gested that the increased incidence of autoimmune
diseases and cancers in the elderly population might
reflect the loss of homeostatic control governed by the
thymus (16).

Clinical trials using thymic peptides suggest that
thymic hormones exert immunorestorative effects
when administered to patients with T-cell immunity.
Randomized trials in cancer patients have indicated

“T-cells are lymphocytes produced by the thymus Some T-cells recognize
antigens and send messages to B-cells, which start making antibodies. Some
7- cells assist B-cells in making antibodies; others suppress the same proc-
ess; still others are themselves capable of seeking out antibody-bearing cells
and Killing them
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that thymosin fraction 5 (which contains a number of
active peptides) may be efficacious when administered
as an adjunct to conventional chemotherapy or radi-
ation therapy by reducing the immunosuppressive side
effects of radiation and chemotherapy and helping the
patient to mount a response to the disease. Other
thymic factors (i.e., thymic humoral factor and thymic
factor X) have shown promise in treating a variety of
infectious diseases caused by adenoviruses. Potential
therapeutic applications are also being investigated for
autoimmune diseases. It is thought that some thymic
hormones may help normalize the aberrant immuno -
regulatory cell activity that is characteristic of these
diseases.

Conclusion

Many future pharmaceuticals, which cannot yet be
identified, are likely to emerge during this decade
from the basic work in biotechnology now under way.
Their development would provide new therapies for
many of the conditions that impair the functional
ability of many of today’s elderly. The advances aris-
ing from current basic research are expected to gen-
erate both new products and greater understanding
of the aging process. This understanding should lead
to significant reductions in the severity of chronic ill-
ness among the elderly and in the cost of health care
for this growing segment of the U.S. population.
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Figure E-l.—Percent Men Aged 58 to 63 Not in the
Labor Force, by Type of Longest Held Job and
Presence or Absence of Work Limitations

With
limitations

Without
limitations

50/0 Professional

Farmer
Manager
Clerical
3% Sales
5% Craftsmen
Operative

Service

Farm
laborer

Nonfarm
laborer

(1969)

SOURCE: Retirement History Survey



App. E—Workplace Technology and the Employment of Older Adults . 459

Figure E-2.-Work Disability Rates for Men, by Selected Age Groups, 1970-80
(in percent)
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Figure E-3.—Work Disability Rates for Men and Women, by Selected Age Groups,
1976 (in percent)
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Figure E-4.—Work Disability Rates for Men, by Selected Age Groups and Years
of Education, 1976 (in percent)
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Table E-1.—Labor Force Participation Rates and Number of Workers 45+ by Sex and Age, Selected Years, 1947-83

Number (in millions)

LFPR?(in percent)

Year Total Men Women Men Women
Age 45-54:

1947, . 10.6 7.9 2.7 95.50/0 32.70/0
1950. . ... 115 8.2 3.3 95.8 38.0
1960. . ... 14.9 9.6 5.3 95.8 49.8
1970. . . 17.0 105 6.5 94.3 54.4
1980. ... 16.9 9.9 7.0 91.2 59.9
1983, . . 16.9 9.7 7.2 90.8 62.3
Age55-64:

1947, . 7.2 5.6 15 89.6 24.3
1950. . o 7.6 5.8 86.9 27.0
1960. . ..o 9.4 6.4 D 86.3 37.2
1970. . .. 11.3 7.1 4.2 83.0 43.0
1980. . ... 11.8 7.2 4.6 72.3 445
1983, . . 121 7.2 4.9 69.7 421
Age65+:

1947, . 2.8 2.4 0.4 47.8 8.1
1950. . .o 3.0 25 0.6 45.8 9.7
0. ... 3 2.3 0.9 33.1 10.8
1970. . o 3.2 2.2 11 26.8 9.7
1980. . .o 3.0 1.9 11 19.1 8.1
1983, . 3.0 1.8 1.2 16.5 7.9

aLabor Force Partlclpation Rate

SOURCES 1980 Handbookof Labor Statistics, Bureauof Labor Statistics, 19B3data from Emloyment and Earnings, Bureau of Labor Statistics, January 1984

Table E.2.—Employment by Age, Selected Years, 1950-95 (numbers in millions)

1950 1960 1970 1982 1995
Age Number  Percent  Number Percent  Number Percent Number Percent Number  Percent
16-44 . ........... 41.7 65% 44.6 62% 54.3 63% 78.2 71% 924 70%
4554 .. ..., 115 18 14.9 62 17.0 20 16.9 15 25.0 19
55-64 . ... ........ 7.6 12 9.4 13 11.3 13 12.0 11 11.0 8
65+ . .. ... 3.0 5 3.2 4.5 4.5 3.7 3.0 2.7 31 2.3
Median age(years). . 38.6 40.5 39.0 34.8 37.3

SOURCE: Table 2, Handbook of Labor Statistics 1980, Bureau of Labor Statistics,
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Table E"3.—Civilian Labor Force, by Sex, Age, and Race, 1955-83 (numbers in millions, LFPR in percent)

1955
Number LFPRa Number LFPR Number LFPR
Men:
45-54 8.9 96.50/0 10.4 94.30/0 9.7 90.8%
55-64 . . ... 6.6 87.9 7.1 83.0 7.2 69.7
Bt . 25 9.6 2.2 26.8 18 16.5
6569 .. ... .. ... - - - . 1.0 24.6
70+ . — - - 0.8 11.8
White:
45-54 8.0 96.7 9.5 94.9 8.6 915
55-64 . . . ... 5.7 88.4 6.5 76.5 6.5 70.8
Bt . 2.3 39.5 2.0 26.7 1.6 16.9
6569 .. ... .. ... - - - - 0.9 25.0
70+ . — - - - 0.7 12.0
Black and other races:
45-54 0.8 94.2 9.3 88.2 0.8 84.5
55-64 . . . ... 0.5 83.1 6.1 79.2 0.5 58.6
Bt . 0.2 40.0 0.2 27.4 0.1 12.7
6569 .. ... .. ... - 0.06 18.9
70+ . — 0.05 9.2
Women
45-54 4.2 43.8 6.5 54.4 7.2 62.3
55-64 . . . ... 2.4 325 4.1 43.0 49 42.1
Bt . 0.8 10.6 11 9.7 1.2 7.9
6569 . ...... ... . — 0.7 15.0
70+ . — - 0.5 45
White:
45-54 3.7 42.7 5.8 53.7 6.2 62.4
55-64 . . ... 2.2 31.8 3.7 42.6 4.3 41.6
Bt . 0.7 10.5 1.0 9.5 11 7.9
6569 .. ... .. ... - - - - 0.7 15.1
70+ . —_ - - - 0.4 45
Black and other races:
45-54 0.5 54.8 0.8 60.2 0.8 61.9
55-64 . . ... 0.2 40.7 0.4 47.1 0.5 45.1
B+ . 0.06 12.2 0.1 12.2 0.1 75
6569 .. ... .. ... - - - - 0.06 14.3
70+ . — - - 0.04 4.2

a Labor force participation rate.

SOURCE 1980 Handbook of Labor Statistics, Bureauof Labor Statistics; 1983 data from Employment and Earnings, Bureau of Labor Statistics, January 1984,
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Table E“5.—Industry Distribution of Empioyed Men and Women Aged 45+, 1980 (percent)

Men Women
Industry 45-54 55-59 60-64 65+ 45-54 55-59 60-64 65+
MNing . ... 1% 1% 1% 1% 0.30/0 0.20/0 — —
Construction . .. .................... 10 9 8 6 1 1 1% —
Manufacturing. . . ................... 29 29 28 12 19 18 17 90/0
Durable . ........................ 20 19 18 7 9 9 8 3
Nondurable . . .................... 9 10 10 5 10 9 9 6
Transportation . .. ................... 10 10 8 3 3 3
Trade . ... 15 15 16 2 20 19 21 26
Wholesale . . . .................... 5 5 5 5 2 2 2 2
Retail ........................... 10 10 1 16 18 17 19 24
Finance/insurance/real estate . . . ... ... 5 5 5 7 8 7 6 6
SEIVICES . v v v vt 18 18 20 30 40 40 41 42
Public administration.. . . .. .......... 8 7 6 5 5 6 4 3
Agriculture . . ... ... 4 5 7 14 1 2 2
Private household . . .. ............... — - - - 4 5 11

SOURCE: National Policy Center on Employment and Retirement, University of Southern California, unpublished data from the 1980 Currerrt Populatistvey.

Table E-6.—Distribution of Workers Aged 55-64 and 65+, by Firm Size, 1979 (percent)

Workers age55-64 Workers age65+

Firm size 25- 100- 500- 25- 100- 500-

(number of employees) <25 99 499 999 1000+ <25 99 499 999 1000+
Mining . ........... . . . .. 20/0 — 13% — 85% — — — — —
Construction . . . ................. 43 23% 17 2% 15 47% 25% 15% 5% 7%
Manufacturing . . .. ............... 7 13 13 4 32 24 6 6
Transportation\Ailities. . . . .. ... .... 13 8 10 5 . - 3 - - 34
Wholesale trade . . ................ 31 28 21 1 19 61 25 7 — 7
Retailtrade . ..................... 52 15 8 3 21 59 21 9 - 10
Finance/insurance/real estate . . . . . .. 30 18 8 7 37 78 2 12 3 5
Services . . . ... 30 13 17 10 51 18 11 4 15
Public administration . . .. ......... 11 11 8 2 : 31 27 14 — 28

NOTE: The sample size on which the percentages are calculated is the populatlorl for which afirm size is identified; uncertain responses we not included.

SOURCE: National Policy Center on Employment and Retirement, University of Southern California, unpublished data from a special supplement to the Mayd979
rent Population Survey.

Table E-7.—Unempioyment by Reason for Unemployment, by Sex and Age, 1968-81 Averages (percent)

Job losers
On Other Job

Characteristics Total Total layoff job losers leavers Reentrant
Men:
2554 3.70/0 2.70/0 0.90/0 1.80/0 0.4% 0.5%
55-64 .. . . 3.0 2.3 0.7 15 0.2 0.5
65andover.................. 3.6 1.8 0.5 1.3 0.2 0.6
Women:
25-54 5.5 24 0.9 15 0.8 2.1
55-64 .. 3.4 2.0 0.8 13 0.4 0.9
65andover.................. 3.6 1.9 0.7 1.2 0.3 1.4

SOURCE: P. L. Rones, “The Labor Market Problems of Older Workers,” Monthly Labor Review, May 1983.
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Table E-8.—Median Weeks of Unemployment for aii Persons With Unemployment
Experience, Seiected Years, by Sex and Seiected Age Groups

Characteristic 1973 1975 1978 1981
Men:

2554 8.9 14.2 11.6 13.7
D564 . 11.3 17.1 13.7 13.6
65andover......... ... ... 14.9 19.1 18.3 16.2
Women:

25-54 6.9 11.3 9.1 11.3
D564 . 10.8 16.6 11.7 11.2
BS5andover. . ......... ... 8.6 19.1 14.3 13.3

SOURCE:P. L. Rones, "The Labor Market Problems of Older Workers;" Monthly.abor Review, May 1983.

Table E-9.—Percentage increase in Unemployment
Rates for Job Seekers When including Discouraged
Workers, by Sex and Selected Age Groups
(average of 1968.81)

Age25 Ageb55

Sex to54 to64 Ageb65+
Men............... 0.20/0 0.570 3.20/0
Women . . .......... 1.2 15 4.7

SOURCE: P. L. Rones, "The Labor Market Problems of Older Workers/” Monthly
Labor Review, May 1983.

Table E”10.—Percentage of Total Money income by Source, Ail Persons Aged 65+

Private Asset Government
Income (1979) Earnings SSA pensions income assistance
<$5,000. ... ... ~... 30/0 760/0 3% 60/0 12%
$5,000-9,999 10 59 12 15 4
$10,000-14,999 . . . ... .. 18 43 17 19 3
$15,000-24,999 . . ... ... 34 26 16 22 2
$25,000+ . . ..o 48 11 13 27 1

SOURCE: Retirement income Opportunities an Aging America: home Levels and Adequacy, Employment Benenefit Research Institute, 1982, Table 1-20, page 30. Tabula-
tions from 1980 Census.
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Table E= Il.-Total Income for Families and Unrelated Individuals, by Age, 1982
Under 65 65+
Income Class Percent Number Percent Number
Families:
<$7,499 ... 1170 5,697,560 14% 1, 343, 580
$7,500-12,499 . .............. 10 5,179,600 22 2,111,340
$12,500-17,499 . . . ........... 11 5,697,560 18 1,727,460
$17,500-24,499 . . . ........... 18 9,323,280 19 1,823,430
$25000+ .. ... 50 25,898,000 26 2,501,000
Meanincome . .............. $28,585 $20,990
Total number . .. ............ 51,796,000 9.597,000
Unrelated individuals:
<$5,000......... i 21 4,095,420 32 2,689,920
$5,000-5999 ................ 6 1,170,120 14 1,176,840
$6,000-6999 . ............... 3 585,060 9 797,000
$7,000-9999................ 11 2,145,220 17 1,400,000
$10,000-17,499 . ............. 28 5,460,560 17 1,408,000
$17,500+ . . o 31 6,045,620 1 936,000
Meanincome . .............. $14,602 $9,366
Total number . .. ............ 19,502,000 8,406,000

SOURCE” Derived from Current Populatfon Reports, Series P-60, No. 140, “Money Income and Poverty Status of Famines and Persons in the United States

1982, " U S Bureau of the Census, table 6, p, 12.

Table E-12.—Work Status of Adults Aged 65+, 1979 (percent)

Couples Singles
Work status 65-69 70-72 73+ 65-69 70-72 73+
Full-tme . ........... 14710 60/0 30/0 7% 4% 1%
Part-time . . .......... 12 21 13 6
Nowork. . ........... 85 72 83 93

SOURCE: T. Borzilleri, Income and Expenditures of the Ederly, Contract No. 333-8050, submitted to the Office of Technology

Assessment, October 1983.

Table E“13.-Estimated Mean Income of Elderly Persons, by Source of Income,

Sex, and Selected Age Groups (1980 Dollars)

Earnings Social Security Pensions
Age group (1980) (1982) (1982)
Men:
6264 . ... .. .. $3,949 $2,334
65-71 ... $8,369 - -
65-67 ... - 5,084 1,876
68-71 ... o - 4,972 1,736
T2+ . 7,454 4,138 601
Women
6264 . ... ... - 2,637 1,141
65-71 ... 7,297
65-67 ....... - 3,115 846
68-71 ... i 3,219 771
T2+ . 6555 3,271 259

SOURCES: Earnings—The Elderly and the Future Economy, Lawrence Olson, et al., 1981, table $9, p. 52; Social Security and
Pensions-S. R. Zadlewski, Microsimulation of the Private Pension System: Four Projections to the Year 2020, Urban
Institute, January 1983, table 5, p. 25.
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Table E-14.—Oistribution of Persons Aged 58=63 by Self-Reported Health Status, by Marital Status and
Selected Age Groups, 1969

Men, spouse present Men, no spouse Women, no spouse

Health status Total Total 58-59 60-61 62-63 Total 58-59 60-61 62-63 Total 58-59 60-61 62-63
Number (millions):

Total . . . . . . . . . . . . . 68 42 15 14 13 07 03 02 02 2 06 06 07
Percent of above:
Better than peers. . . . 43°/0 35°/0 34% 350/0 360/0 280/0 250/0 30% 30% 35%  350/0  350/0 34%
Same as peers. . . . . 41 42 44 42 41 41 43 40 38 39 41 38 39
Worse than peers. . . . 20 19 18 21 19 27 29 25 28 20 20 21 20
Dont know. . . . . . . . .. 4 3 3 2 4 4 3 5 4 5 4 5 6

SOURCE: Retirement History Survey, 1969.

Table E-15.—Distribution of Persons Aged 58-63 With Work Limitations, by Extent of Limitation, Sex, Marital
Status, and Selected Age Groups, 1969

Men, spouse present Men, no spouse Women, no spouse

Extent of limitation Total Total 58-59 60-61 62-63 Total 58-59 60-61 62-63 Total 58-59 60-61 62-63

Number (millions):

Total . . . . . . . . . . . . . 68 41 15 14 13 07 02 03 02 20 06 06 07
Percent of above:
No limitation. . . . . . .. 61 °/o 63°/0 670/0  620/0  580/0  530/0 590/0 54% 47% 6100 650/0 600/0  580/0
Mobility only. . . . . . . . 4 4 4 4 4 2 2 2 3 3 3 4 3
Work limitation. . . . . . 35 33 29 34 38 44 40 44 50 36 32 36 39

SOURCE: Retirement History Survey, 1969.

Table E.16.—Work Limitations by Longest Held
occupation, Persons Aged 58-63, 1969

Number Percent

reporting with work
Longest held occupation (in millions) limitations
Total . ... ... 4.8 35%
Professional . . . . ... ... 0.4 21
Farmer. . .. ........... 0.4 45
Manager. . . . ... ... ... 0.8 28
Clerical . . ............ 0.2 30
Sales . ............... 0.2 31
Craftsman . . .. ........ 11 33
Operative. . . ... ....... 1.0 39
Service. . ... 0.3 38
Farm laborer. . . . . .. ... 0.1 49
Nonfarm laborer. . . . . . . 0.3 43

SOURCE: Retirements History Survey, 1989

38-800 0 - 85 - 16
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Table E=17.—Labor Force Participation Rates, United States, 1900=83 (percent in labor force)

Sex/age 1900 1920 1940 1944 1950 1955 1960 1970 1976 1983
Both sexes: ... ... 55.0% 55.80/0 55.9% 63.10/0 58.30/0 58.7% 57.4% 60.30/0 61.2% 63.80/0
Men:

14+ .. 87.7 85.9 83.9 89.8 84.4 83.6 79,7 79.2 76.9 -

14-17 .. ... - - - - - 34.4 46.7 48.4 - -

18-19............ 63.6 52.6 44.2 70.0 53.2 49.5 73.1 68.8 72.1 65.4
20-24. ... ... ... 91.7 91.0 96.1 98.5 89.0 90.8 88.9 85.1 85.2 82.9
2534, ... - 98.1 99.0 97.7 96.4 92.9 94.2 94.2 -

3544, ... ... ... .. 96.3 97.2 98.5 B 97.6 98.4 96.4 95.7 94.6 95.4
4554, ... - 95.5 97.1 95.8 96.4 94.3 92.9 90.6 90.8 -

55-64. . .......... 93.3 93.8 87.2 92.1 87.0 88.3 85.2 81.5 73.5 69.7
65+ . ... . ... 68.3 60.1 45.0 52.2 45.8 40.6 32.2 25.8 19.4 16.5
Women:

14+ ..o 20.4 24.1 28.2 36.8 331 34.8 36.1 42.8 46.8 -

14-17. ... ... - - - - - 20.8 34.6 40.6 -

18-19............ 26.8 28.4 23.3 42.0 315 29.9 51.0 53.4 58.9 58.4
20-24. ... .. ... ... 32.1 38.1 49.5 55.0 46.1 46.0 46.1 57.5 65.0 69.0
25-34. ... - 35.2 39.0 34.0 34.9 35.8 44.8 56.9 69.7

3544, .. ... ... ... 18.1 22.4 28.8 40.5 39.1 41.6 43.1 50.9 57.6 69.6%
4554, . ... ... ... 14.1 17.1 24.3 35.8 38.0 43.8 49.3 54.0 54.6 62.3
55-64. . .......... - 18.7 25.4 27.0 32.5 36.7 42.5 40.7 42.1 -

65+ . ... . ....... 9.1 8.0 7.4 9.8 9.7 10.6 10.5 9.2 7.8 7.9

SOURCES: Adapted from Aging and. Volume 1:An Inventory ofResearch Findings, by M.W. Riley and A. Foner Russell Sage Foundation, 1968. Data for 1970,
1976, and 1963 are from Employment and Eamings, Bureau of Labor Statistics, January 1964.

Table E-18.—Average Monthly Retired Worker Benefits With and Without
Reduction for Early Retirement, 1961-80

Without reduction for With reduction for
Atend early retirement early retirement
of year Men Women Men Women
1961 ottt $84 $65 $69 $57
1962 ... 85 66 71 58
1963 . .. 87 67 72 58
1964 . ... 88 69 73 59
1965 . ... 96 75 79 64
1966 . .0 97 76 80 65
1967 ..o 99 82 66
1968 . ... 115 82 95 78
1969 . ... 118 95 97 79
1970 . .o 139 112 115 94
1971 . . 156 126 130 105
1972 . 192 156 161 130
1973 . e 197 164 164 135
1974 . .. 224 186 187 154
1975 . . 247 206 207 169
1976 . .o 270 224 226 183
1977 293 242 246 198
1978 . . 320 264 268 214
1980 . ... 380 288 349 275

SOURCES: Adapted from Bixby,1976, p. 6, and Social Securty Bulletin September1979,p .62. From Foner and Schwab, 1961,
p. 48.1960: Social Security Bulletin, Annual Statistical Supplement, 1962.
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Table E-19.—Retirees’ Answers to Hypothetical
Job Offers, by Year of Retirement (percent)

1976 retirees 1978 retirees

1976 1978 1978
Definitely accept. . . . . .. 30/0 60/0 5%
Maybe accept. . . . . . . . .. 14 11 20
No, health problems. . . . 40 40 33
No, other reasons. . . . . . 43 43 42

SOURCE: T. Borzilleri, Income and Expenditures of the Elder/y, Contract No.
333-8050, submitted to the Office of Technology Assessment, October
1983.

Table E.20.— Retirees’ Attitudes®Towards Their Retirement, 1980.83

Average
Reponse to question 1980-83 1980 1981 1982 1983
Glad Iretired. . . ... 620/0 600/0 610/0 640/0 630/0
Rather still be working. . .. ............. ... ... 32 30 33 32 33
Undecided . . ......... . .. 6 10 6 4 4
a Note: Response is to question: “Are you glad you retired or would you rather Still be working?”
SOURCE: Derived from AARP Annual Survey of the Opinions of Older Americans, AARP, Washington DC, 1980, 1981, 1982, 1983.
Table E-21.— Retirement Satisfaction, by Income, 1983
Income class <$4,000 $4,000-$6,999 $8,000-17,999 $18,000+
Gladretired. . . ... 350/0 520/0 690/0 81 00
Rather still be working. . . . ........ ... ... . ..... 65 46 27 14
SOURCE: AARP 4th Annual Survey of the Opirrions of Older Americans, AARP, Washington, DC, July 1983,
Table E.22.—- Reported Reason’ for Not Working, 1980-83 (percent)

Average

1980-83 1980 1981 1982 1983
Don’'t want orneedto. ..., ............. 31.3% 320/0 270/0 34% 320/0
Tooold.......... i 21.8 17 19 24 27
Health......... ... ... .. ... . ... . . ... 25.8 24 33 23 23
No work available. . . ................... 4.0 2 4 5 5
Rules (retirementtest). . ................ 2.3 2 3 2 2
Don’t know/other. . . . ................... 13.8 23 14 12 6

a Note: Response is to question: “Is there any particular reason why vou are not Currently working?”
SOURCE” AARP 4th Annual Survey of Opinions of Older Americans, AARP, Washington, DC, July 1983.
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Table E-23.-Number and Rate of Labor Force Participation, by Age, Sex and Race, 1990 and 1995
(numbers in millions)

1990 1995
LFPR* LFPR
Number (in percent) Number (in  percent)
Both sexes and races:
A5-54 19.9 78.80/0 249 80.00/0
B5-B4 . 11.0 52.7 10.9 9.5
Bt . 3.2 10.5 3.1 9.5
Men:
White:
4554 .. 9.9 92.3 12.2 92.1
5564 . .. 5.8 66.3 5.7 65.5
Bt . 1.7 15.3 1.6 13.7
Black and other races:
4554 .. 1.2 84.1 1.6 84.2
B5-64 ... . 0.6 58.9 0.7 57.4
Bt . 0.1 12.0 0.1 9.9
Women
White:
4554 .. 7.5 67.1 9.5 69.7
B5-64 ... e 4.0 41.2 4.0 42.2
Bt . 1.2 7.4 1.1 6.9
Black and other races:
A5-54 . 1.2 66.6 1.6 68.4
B5-64 ... . 0.6 43.6 0.7 43.7
Bt L 0.2 8.2 0.2 7.7

a Labor force participation rate

SOURCE: Bureau of Labor Statistics, unpublished data.

Table E.24.—Number and Rate of Labor Force Participation, by Age, Race and Sex, 1995:
Middle-Growth Trend Projections

Labor force participation

Number (in millions)

Rate (in percent)

Black Black
White and other White and other

Men:
16-24 ... 9.3 1.3 79.1% 52.7%
25-34, 15.3 2.8 94.6 86.0
35-44 16.7 2.7 96.2 90.5
A5-54 . 12.2 16.2 92.1 84.2
55-64 . .. . . 5.7 0.6 65.5 57.4
B5+ . 1.6 0.1 13.7 9.9
Women
16-24 . .. 9.0 15 75.4 55.3
25-34, 134 2.9 81.8 81.1
35-44 . 14.5 2.9 82.7 83.1
A5-54 . 9.5 1.6 69.7 68.4
55-64 ... . . 4.0 0.7 422 43.7
B5+ . 12 0.2 6.9 7.7

SOURCE: Bureau of Labor Statistics, unpublished data.
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Table E-25.—Labor Force Participation Rates by
Age, Race and Sex, 1995

1995
Both:
B L 9.5%
B5-60 ... .. 17.9
T0-74 . e 10.3
ot 3.6
Men:
White
Bt . 13.7
B5-69 . ... . 21.8
TO-T4 . 14.1
5 6.6
Black and other races:
Bt L o 9.9
B5-69 . ... .. 15.6
TO-T4 . 11.0
5t 4.0
Women
White:
Bt L 6.9
B5-69 . ... .. 14.7
TO-T4 . 7.3
5t 2.1
Black and other races:
Bt . 7.7
B5-69 ... e 18.8
TO-T4 . 4.9
5t 1.6

SOURCE: Bureau of Labor Statistics, unpublished data

Table E-26.—Labor Force Participation Rates, by
Selected Age Groups, 1995 and2020 (in percent)

1995 2020
16-24.......... 16°A 16%
25-34 . ..., .. 26 24
3544 . ... ... 28 23
4554 . ... ... 19 20
55-64.......... 8 29.3 14.3 37.5
65+ ... ... .. 2.3 3.2

SOURCE: Bureau of Labor Statistics, unpublished data.
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Table E-27.—Actual and Projected Employment by Industry, Selected Years,
1982=95 (numbers in millions)

1982 1990 1995
Industry (actual) (projected) (projected)
Agriculture . ... ... 2.8 2.7 2.6
Mning . ........... i 0.7 0.8 0.9
Construction . .. .................. 5.5 7.0 7.9
Manufacturing . . . ................. 11.3 13.6 14.5
Durable goods, . .. .............. 7.9 8.7 9.0
Transportation. . . ................. 3.1 35 3.6
Communications . .. ............... 14 1.7 2.0
Public utilities . . . ................. 1.0 1.1
Trade . ... 225 26.3 28.5
Finance/insurance/real estate . . . . . .. 5.9 7.1
SEIVICES . . v vt e 24.3 29.3 32.6
Government . . ......... ... . 15 1.6 1.7
SOURCE: V. A. Personick, “The Job OutlookThrough 1995 Industry Outputand Employment Projection:’Monf/)lyLabOrl?eview,

November19S3.

Table E-28.—Projected Employment Changes for Selected industries, 1982-95

Average annual rate of change
Industry 1982-95 1982-89 1990-95

Fastest growhg:

Medical and dental instruments. . . .. ... .. 4.3% 3.2% 6.1%
BUSINESS SEIVICES . . . . v oo v v v e e e e e 3.9 4.1 3.6
Ironand oresmining . . .................. 3.9 5.7 11
Computers and peripheral equipment . . . . . 3.8 4.0 34
Audio and T.V. broadcasting . .. .......... 3.8 4.2 4.0
Other medical services . . . ............... 3.8 3.6 4.0
Plastics products . . . .................... 35 41 2.4
Scientific and control instruments . . . .. ... 34 3.2 3.7
Electronic components . . . ............... 3.2 3.6 2.7
New construction . . . ................... 3.1 3.3 2.8
Most rapidly declining:

Leather tanning and industry . . .. ......... -3.3 -2.3 -4.9
Dairy products . . . ....... ... .. ... . ... ... -2.3 -2.1 -2.6
Wooden containers . . . ....... ... ... ... -2.3 -2.3 -2.2
Leatherproducts . . ..................... -2.2 -2.4 -1.9
Tobacco manufacturers . . . .............. -2.1 -1.2 -3.4
Bakery products . . ............. .. ... -2.0 -1.0 -3.7
Railtransport . . . ....... ... -1.6 -1.8 -1.2
Cotton . . .o -1.5 -1.5 -1.5
Private households . . . . ................. -1.5 -1.8 -0.8
Dairy and poultry. . . . . . . ... ... .. -1.3 -1.4 -1.3

SOURCE: V. A. Peraonick,”The Job OutlookThrough 1995: Industry Output and Employment Projections:’ MonthlyLaborRev@w,
November 1983.



App. E—Workplace Technology and the Employment of Older Adults « 473

Tabie E+9.-Projections of the Twenty Fastest
Growing Occupations, Percent Increase: 1982-95

Percent growth

Occupation in employment
Computer service technicians . . .. ........ 96.80/0
Legalassistants . ....................... 94.3
Computer systems analysts . . .. .......... 85.3
Computer programmers . . .. ............. 76.9
Computer operators. . .. ... 75.8
Office machine repairers. . . .............. 71.7
Physical therapy assistants . . .. .......... 67.8
Electrical engineers . . . .................. 65.3
Civil engineering technicians . . . ... ....... 63.9
Peripheral EDP equipment operators . . . . ... 63.5
Insurance clerks, medical . . .............. 62.2
Electrical and electronic technicians. . . . . .. 60.7
Occupational therapists . . .. ............. 59.8
Surveyor helpers . . ....... ... 58.6
Credit clerks, banking and insurance . . . . .. 54.1
Physical therapists. . . . .................. 53.6
Employment interviewers . . . ............. 52.5
Mechanical engineers . . .. ............... 51.5
Mechanical engineering technicians . . . . . .. 51.6
Compression and injection molding

machine operators . . .. ................ 50.3

SOURCE: G. T. Silvestri, J. M. Lukaslcwicz, and E. M. Einstein, “Occupational
Employment Projections Through 1995,” Monthly Labor Review,
November 1983,
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Table E-30.-Projections of the Forty Occupations With Largest Growth, 1982-95

Percent of

Change in total growth in Percent increase
Occupation employment (thousands) total employment in occupation
Building custodians. . .. ............. .. 779 3.0% 27.50/0
Cashiers . ... 744 2.9 47.4
SECTELANES . . .\ttt e 719 2.8 29.5
General clerks, office . .. ....... ... .. ... 696 2.7 29.6
Salesclerks . . ... 685 2.7 235
Nurses, professional ............ ... ... ... ..... 642 25 48.9
Waiters and waitresses .. ..., 562 2.2 33.8
Teachers, kindergartenandelem ................... 511 2.0 374
TruckdriVers . .. ..o 425 17 26.5
Nursing aides and orderlies . ...................... 423 17 34.8
Sales representatives, technical . ................... 386 15 29.3
Accountants and auditors . .......... ... . 344 13 40.2
Automechanics . ... 324 13 38.3
Supervisors of blue-collar workers . ................. 319 1.2 26.6
Kitchen helpers. . ........ ... . . . 305 12 35.9
Guards and doorkeepers. . . .........c. .. 300 12 47.3
Food prep and fast food workers .. ................. 12
Managers, Store . . ... 11
CarPeNtErS .« ottt 247 1.0 28.6
Electrical and electronic engineers .. ............... 222 0.9 60.7
Licensed practical nurses .. ..., 220 0.9 371
Computer systems analysts . . ..................... 217 0.8 85.3
Electrical engineers . ............. i 209 0.8 65.3
Computer programmers . .......uueeenennennan.. 205 0.8 76.9
Maintenance repairers, utility . . .................... 193 0.8 27.8
Helpers, trade... . . ....... . .. 190 0.7 31.2
Receptionists .. ........ .. 189 0.7 48.8
Electricians . ... o 173 0.7 31.8
Physicians . ....... ... 163 34.0
Clerical SUPErviSOrs . ......vvv i 162 0.7 34.6
Computer Operators. . . ...ovvit i 160 0.6 75.8
Sales reps, nontechnical .. ........................ 160 27.4
LAWY IS v ettt e e e 159 0.6 34.3
Stockclerks . ... .. 156 18.8
TYPISES oo 155 0.6 15.7
Delivery and routeworkers . .............. ... .. .... 153 0.6 19.2
Bookeepers,hand . ........... .. ... ... . L 152 0.6 15.9
Cooks, restaurants ..., . . oo 149 42.3
Bank tellers . ... ... 142 D 30.0
Cooks, fastfood ......... ... .. . i 141 0.6 32.2

SOURCE: G. T. Silvestri, J.M. Lukasicwicz, and M. E. Einstein, "Occupational Employment Projections Through 1995 Monthly Labor Review, November 1983.
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Table E-31 .—Projections of the Twenty Most Rapidly
Declining Occupations, 1982.95

Percent
decline in

Occupation employment
Railroad conductors . . . .................... 32.00/0
Aircraft structure assemblers. . . .. ........... 21.0
Central telephone operators. . . .. ............ 20.0
Taxi driVers. . ..o vt 18.9
Postal ClerkS . . ..o oo 17.9
Private household workers .................. 16.9
Child care Workers . ............c.couuuuunnn. 16.9
Maids and servants . ...................... 16.7
Farm 1aborers . .........ooveiieeenennnn .. 159
College and university faculty . .............. 15.0
RouStaboutS . .. .ot 14.4
Postmasters and mail superintendents . . . . ... 138
Rotary drill operators and helpers............ 116
Graduate assistants . ...................... 112
Data entry OPerators . ... ...........o.oouuvon. 10.6
Stenographers . ... 7.4
Farm owners andtenants . ................. 7.3
Typesetters and compositors .. .............. 7.3
Butchers and meat cutters .. ............... 6.3
Farm SUPErviSors . ..........ouuuuuunnnn. 3.7

SOURCE: G. T, Silvestri, J. M. Lukasicwicz, and M. E. Einstein, “Occupational
Employment Projections Through 1995,” Monthly Labor Review,
November 1963.

Table E-32.—Distribution of Employment by
Occupational Group, 1982 and Projected 1995 (percent)

Occupational group 1982 1995
Professional, technical, and related . . . . . . 16.30/0 17.1 o0
Managers, officials and proprietors . . . . .. 9.4 9.6
Salesworkers .. .......... .. 6.9 6.9
Clericalworkers. . . ................... 18.8 18.9
Craft and related workers . .. ........... 11.4 11.6
Operatives . . .. ... 12.8 121
Serviceworkers . ......... .. .o 16.0 16.3
Laborers exceptfarm . ................ 5.8 55
Farmers and farmworkers . . .. .......... 2.7 1.9

SOURCE: G. T. Silvestri, J. M. Lukasicwicz, and M. E. Etnstein, “Occupational

Employment Projections Through 1995, Monthly Labor Review,
November 1983.
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Table E-33.-Estimated and Projected Mean Income, Selected Years: 1980-2050
Age group 1980 1990 2050
Men:

B5-71 ... $8,369 $9,078 $10,094

T2+ 7,454 8,101 9,042

AllLG5+ . ... . 7,850 8,537 9,517
Women:

B5-71 ... 7,297 7,989 8,998

T2% 6,255 6,885 8,528

AllBS+ . ... 6,658 7,303 8,703
Families:

B5-71 .. 18,019 19,925 22,270

T2+ 14,984 16,675 18,874

AllBS+ . ... 16,608 18,452 20,746

SOURCE: L. Olsen, C. Caton, and M. Duffy, The Eldery and the Future Economy, 1981, table 3-9,

Table E.34.—Current and Projected Distribution
of Elderly With Incomes Below Adequate Budget
Levels, by Selected Age Groups, 1979.2005

1979 1990 2005

Individuals:
Men:

65-71 ... ... 45% 42% 360/0

T2+ . 50 47 39
Women

65-71............. 50 46 39

T2+ . 59 52 38
All individuals: . . . . .. 54 49 38
Families:

Head 65-71........ 29 24 19

Head 72+ ......... 41 36 28
All famlies: . . ... .... 34 29 23

SOURCE: L.Olsen,C.Caton, and M. Duffy, The Elderlyand the Future Economy,

1981, table, p. 52.

p.52.

Table E-35.-Projected Mean income (1980 dollars) by Source, Sex, and Selected Age Groups, 1982.2020

Social Security

Private pensions

1982 2000 2020 1982 2000 2020

Men:

62-64. ... .. $3,949 $5,791 $8,061 $2,334 $3,703 $4,974
B65-67. ... 5,084 5,573 7,865 1,876 3,509 4,521
68-71. ... 4,972 5,526 7,831 1,736 2,834 4,518
T2+ 4,138 4,589 6,571 601 1,419 2,586
Women

62-64. ... .. 2,637 3,233 4,674 1,141 1,603 1,865
B65-67. ... 3,115 3,452 4,804 846 1,584 1,897
68-71. ... 3,219 3,362 4,992 771 1,103 1,776
T2+ 3,271 3,558 4,594 259 586 1,047

SOURCE: S. R, Zedlewski Microsimulation of the Private Pension System: Four Projections to the Year 2020,1Jrban institute, January 1983, table 5, p.25,
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Table E-36.—Distribution of Elderly Persons With Private Pensions, 1982 Estimates,
and Projections for 2000 and 2020, by Sex

Men Women
1982 2000 2020 1982 2000 2020
6264 .............. 250/0 53710 620/0 90/0 230/0 390/0
65-67 ... ... 31 54 65 11 24 41
68-71.............. 34 55 66 12 23 42
T2+ 25 43 63 9 16 31

SOURCE: S. R. Zedlewski, Microsinwdation of thePprivate Pension System: Four Projections to the Year 2020, Urban Institute,
January 1983, table 6 p. 27.

Table E-37.-Projected Future Annual Family Income
at Age 65 (1982 Dollars)

Agein Year of Married

1979 retirement couples Non-marrieds
2534 ... ....... 2013-2023 $34,088 $15,697
3544 ... ... 2003-2013 29,709 14,921
4554 ... ... 1993-2003 22,469 9,846
55-64 .......... 1983-1993 17,347 7,127

SOURCE: S. J. Schieber, Social Security: Perspectives on Saving the System,
Employee Benefit Research Institute, 1982, table 111-17, p. 100.

Table E“38.—Percent of Workers Not in the Labor
Force, by Years of Education, 1969

Number reporting Percent not in

Years of education (in thousands) the labor force
Total . ............ 4,823 17410

08 ............. 2,106 21

911 ... ... 891 17

2. ... 1,031 11

13 or more. . . . . . 795 12

SOURCE Retirerment History Survey, 1969

Table E.39.—Comparison of Surveys on Work Force Disability, 1969-80

Percent without Percent with work Percent unable Percent limited in
disability limitations to work activity

45- 55- 45- 55- 45- 55- 45- 55-
Survey 54 64 65+ 54 64 65+ 54 64 65+ 54 64 65+
RHS, 1969°. . . .. ... ... 61 %o - — 35% — - 13% — — — 22 "0 —
Lando, et al., 1978"....76 63 - 6 6 - 1 25 - 7 6 —
NCHS, 1978-79°....... 81 71 55 - — — 9 17 10 15 22
NCHS, 1978-80° . . . . . . . 77T - 56 - - - - - 18 38

a Retirement History Survey, 1969 (ages 58-63 only)

b Lando Cutler, and Gambler, 1978

¢ National Center for Health Statitics 1978-79

d National Center for Health Statistics, 1978-80 (whites only)

SOURCE OTA adapted from sources noted above
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Table E-40.-Proportion of Older Workers Within
Occupations, by Selected Age Group, 1982 (in percent)

45+ 55+ 65+

Professional. . ................. 280/0 11% 20/0
Managerial . .. ................. 39 17 3
Sales . ...... ... .. . 32 17 5
Clerical . . ..................... 27 11 2
Craft, . .. ... ... . . 35 13 2
Operatives . . .. ..o v 30 12 1
Transportation . . . .............. 29 13 2
Nonfarm laborer . . .. ... ........ 21 9 2
Private household . . . ........... 41 27 11
Service . .. ... 28 15 4
Farm . ....... ... .. ... ... ... ... 56 37 14

SOURCE. Bureau of Labor Statistics, unpublished data.

Table E.41.—Distribution of Older Workers by
Occupation, by Sex and Selected Age Groups, 1982
(in Percent)

Men Women

45-64 65+ 45-64 65+
Professional . . ........ 17% 15% 15% 12%
Managerial . . . . . .. .. .. 19 18 9 9
Sales . . .............. 16 10 7 12
Clerical . . . . ... .. ..... 6 6 33 25
Crafts . . ... .......... 21 12 2 1
Operatives . . . . . . . . . .. 85 11 7
Transportaton . . . . . . . . 5 3 <1 <1
Nonfarm laborers . . . . . . 5 6 <1 1
Private household . . . . . c <1 3 10
Service . . ... ... ... ... 8 13 17 21
Farm . . . . ... ... .. .... 312 <1 1

SOURCE Bureau of Labor Statistics, unpublished data
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Glossary of Terms and Acronyms

Glossary of Terms

Accessory apartment: A separate apartment created
within a single-family residence that results in lit-
tle or no change in the house’s external appearance.

Activities of daily living (ADL): Basic self-care activi-
ties, including eating, bathing, dressing, transfer-
ring from bed to chair, bowel and bladder control,
and independent ambulation, which are widely
used as a basis for assessing individual functional
status.

Acute care Medical care designed to treat or cure dis-
ease or injury, usually within in a limited time
period. Acute care usually refers to physician and/
or hospital services whose duration is less than 3
months.

Acute condition: An illness or disorder which is
characterized by a sudden onset, sharp rise, and
short course.

Adult day cam Social and health services provided for
physically or mentally impaired individuals in a
nonresidential, day-care setting.

Age-adjusted rate: An indicator of the actual change
in demographic rates over time that controls for
the effects of age-structure differences in the pop-
ulation by weighting the age-specific rates accord-
ing to the age distribution of the population in a
given, earlier, reference year.

Age-specific rate The rate of occurrence of an event
(e.g., death, marriage, birth, illness) for a specified
age group in a population.

Aged: Persons aged 65 and over.

Aging: The gradual changes in the structure of any
organism that occur with the passage of time, that
do not result from disease or other gross accidents,
and that eventually lead to the increased probabil-
ity of death as the individual grows older. This proc-
ess is associated with genetic and biological factors,
environmental influences, and, for humans, socio-
economic status.

Aging of the population The increasing proportion in
the total population of older (65 and over) relative
to younger (less than 65) persons. It is generally
measured in percentage distribution by age group,
but also measured in median age, the age at which
50 percent of the population is older and 50 per-
cent is younger.

Alzheimer disease The most common form of demen-
tia, an organic brain disease leading to progressive
loss of brain function and eventual death. The cause
is unknown and there is no effective standard med-
ical treatment.

Appropriate technology Technology that is developed
or adapted in response to the needs, desires, and
capabilities of impaired people.

Arteriosclerosis A group of diseases characterized by
the thickening and loss of elasticity in the arterial
walls of either the brain or the heart.

Arthritis Inflammation of the joints due to infectious,
metabolic, or constitutional causes.

Assessment technology Testing instruments or pro-
cedures to measure and evaluate the physical, men-
tal, and social functioning of individuals.

Assistive device A tool, prosthesis, or gadget that
helps the individual to compensate for certain func-
tional impairments, such as hearing or vision loss,
or difficulty walking or eating.

Atherosclerosis: An extremely common form of
arteriosclerosis in which deposits of yellowish
plaques containing cholesterol and lipoid materials
are formed within the walls of large and medium-
sized arteries.

Board and care homes: Nonmedical facilities that pro-
vide room and board and some degree of protec-
tive supervision on a 24-hour basis. Examples in-
clude adult foster homes, group homes, larger
residential care facilities, and retirement homes.

Cancer A malignant tumor of potentially unlimited
growth that expands locally by invasion and sys-
tematically by metastasis (transfer from one site to
another).

Cavitation: A uniform payment or fee for service.

Cardiovascular disease Heart disease; resulting from
debilitation of the heart and blood vessels.

Cerebrovascular disease Stroke; resulting from debil-
itation of the blood vessels of the cerebrum, or
brain.

Channeling demonstration program: The National
Long-Term Care Demonstration Program, funded
by the U.S. Department of Health and Human Serv-
ices (DHHS) and the Administration on Aging (AoA),
designed to test the efficacy of case management
in controlling costs and improving access to appro-
priate long-term care.
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Chronic conditiom A physical or mental illness or dis-
order characterized by a long duration (usually
more than three months) or frequent recurrence.

Cohort A population group that shares a common
property, characteristic, or event, such as a year
of birth or year of marriage. The most common co-
hort is the birth cohort, a group of individuals born
within a defined time period, usually a calendar
year or a 5-year interval.

Cohort component method: A system which separate-
ly projects age- and sex-specific fertility, mortality,
and net migration rates for each l-year or 5-year
birth cohort, using a base population derived from
the most recent census. Projections often include
three alternative levels of each demographic com-
ponent.

Cohort data: Information relevant to particular popu-
lation groups that are defined by birth or other his-
torical events or dates and which are used to in-
dicate change over time.

Cohort effect The consequences of the particular set
of historical events that a cohort experiences over
time.

Congregate housing A group-living environment that
provides an onsite meal program and may provide
other social, medical, and recreational services.
Residents have private apartments within the hous-
ing facility.

Crude rate The number of “events” (e.g., births,
deaths) occurring within a total population, often
expressed as number per 1,000 population.

Deafness: A degree of hearing impairment that ren-
ders hearing nonfunctional for ordinary purposes.

Dementitc The loss of intellectual mental function, due
to many different acute and chronic diseases, in-
cluding Alzheimer disease, which may affect the
white matter and blood supply of the cerebrum.

Diabetes mellitus A familial constitutional disorder of
carbohydrate metabolism that is characterized by
inadequate secretion or utilization of insulin, by ex-
cessive amounts of sugar in the blood and urine,
and by thirst, hunger, and loss of weight.

Diagnosis-related groups (DRGs): A classification sys-
tem that groups patients according to diagnosis,
type of treatment, age, and other relevant criteria.
In October 1983, Medicare instituted a prospective
reimbursement system based on 467 DRGs. Under
this system, hospitals are paid a set fee for treating
patients in a single DRG category, regardless of the
actual cost of care for the individual.

Disability: The inability to perfom an activity in the
manner or in the range considered normal because
of physical or mental impairment.

Diuretics Agents (e.g., drugs) that tend to increase the
secretion and flow of urine,

Echo (elder cottage housing opportunity) housing uniti
A compact, efficiently designed, temporary struc-
ture that are erected in backyards of family homes
and designed for use by elderly relatives. Also re-
ferred to as granny flat.

Elderly household Any household that is maintained
(or “headed”) by a person aged 65 or older.

Elderly population All persons aged 65 and over. In
designated cases in this report the age identifier can
be as low as 40 years (e.g., “older worker” in the
ADEA) or as high as 85 years (the very old).

Electronic cottage A computer-based office at home
that may provide opportunities for older workers
who want to work on a part-time or flex-time basis
and/or avoid travel to work.

Environmental fit (environmental congruence): The
extent to which the physical, social, and psychologi-
cal milieu responds to the needs of the individual.
In many cases, environmental “demands” can be
alleviated by changes in one or more elements of
the environment, thereby providing improved envi-
ronmental fit or congruence.

Fertility: The number of live births occurring to
women of child-bearing age (usually expressed as
“the annual number of births per 1,001) women
aged 15 to 44”).

Functional dependence The inability to attend to one’s
own needs, including the basic activities of daily liv-
ing. Dependence may result from the changes that
accompany natural aging, or from a disease or
related pathological condition,

Functional impairment Inability to perform basic self-
care functions such as eating, dressing, and bath-
ing, or instrumental home management activities
such as cooking, shopping, or cleaning because of
a physical, mental, or emotional condition.

Geriatric assessment cente~ An agency that provides
multidisciplinary evaluations of physical, mental,
emotional, and social problems of elderly patients
and recommends appropriate action.

Handicap: A disadvantage resulting from a physical or
mental impairment or disability that limits or pre-
vents the fulfillment of a role that is normal (for
that individual) in a given environment,

Hard technology: Tangible products of research and
development efforts, such as machines, robots, ap-
pliances, drugs, and physical aids.

Hearing impairment: A deficit in hearing acuity, in-
cluding both partial and total hearing loss.

High technology: Complex products of research and
development efforts, including items such as sophis-
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ticated new medical instruments, surgical proce-
dures, or computerized robotic manufacturing
systems.

Home cam Medical, social, and supportive services
provided in the home, usually intended to maintain
independent functioning and avoid institutionali-
zation.

Hospice A method of care that provides supportive
medical and social services for terminally ill indi-
viduals and their families. Hospice services can be
provided in a hospital, nursing home, congregate
center, or the patient’s home.

Household: A social unit comprised of those living to-
gether in the same dwelling, whether they are re-
lated to each other or not (sometimes distinguished
as single-person households or family and nonfam-
ily households).

Housing tenure House ownership or rental status.

Hypertension In the elderly, defined as blood pres-
sure greater than 140/790 mmHg, or isolated systolic
blood pressure greater than 160 with normal dia-
stolic blood pressure.

Impairment. A physical or mental abnormality that
can be readily identified or diagnosed.

Incidence The estimated number of new cases of a
given illness or condition appearing within a speci-
fied time period (which in this report is generally
one year), within a defined population group.

Information technology The application of comput-
ers and telecommunication systems to the creation,
storage, manipulation, and dissemination of infor-
mation.

Instrumental activities of daily living (IADL): Home
management and independent living activities, such
as cooking, cleaning, using a telephone, shopping,
doing laundry, and managing money.

Joint debridement Removal of unwanted tissue from
the joint space.

Life cardcontinuing care communtie~ Communities
that provide a continuum of services for elderly
residents, including homes or apartments for inde-
pendent living, home care services, infirmary, and,
sometimes, nursing home services. Payment of an
initial membership or entrance fee and a monthly
fee guarantees the individual most types of long-
term care services for the rest of his life.

Life expectancy: A measure of the average remaining
years of life at specified ages for different sub-
groups (e.g., by sex and race) of a population.

Life spare The biological upper age limit that a human
can potentially reach, currently considered to be
about 115 years.

Long-term care A variety of health and social services
provided for individuals who need assistance be-

cause of physical or mental disability. Services can
be provided in an institution, the home, or the com-
munity, and include informal services provided by
family or friends as well as formal services provided
by professionals or agencies.

Low technology: Simple products of research and de-
velopment efforts, such as in-home assistive devices
and gadgets.

Medicaid A Federal/State program, authorized by Title
XIX of the Social Security Act, to provide medical
care for low income individuals. Federal regulations
specify mandated services, but States can determine
optional services and eligibility standards. The Fed-
eral Government’s share of costs ranges from 50
to 78 percent and is based on per capita income
in the State.

Medical technologies Drugs, devices, and medical and
surgical procedures used in medical care, and the
organizational and support systems within which
they are produced and provided.

Medicare A federally funded health insurance pro-
gram authorized by Title XVIII of the Social Secu-
rity Act to pay for medical care for eligible elderly
and disabled beneficiaries. Medicare reimburses
part of the costs for acute care and some types of
long-term care. Beneficiaries pay an annual deduct-
ible and co-payments for most covered services.
The program is divided into two sections: Part A,
which covers hospital and inpatient physicians’
services, and an optional Part B, which covers some
outpatient physicians’ services.

Medigap insurance Insurance policies offered by pri-
vate companies designed to cover part of the cost
of the Medicare deductibles, co-payments, and some
medical services that are not reimbursable by
Medicare.

Morbidity The relative incidence or prevalence of dis-
ease, generally expressed in rates for specific pop-
ulations in a specified period of time.

Mortality: The number or proportion of deaths in a
given population within a specified period of time.

Myocardial infarction A heart attack that is generated
by a blood clot.

Neoplasm: See cancer.

Nursing home A long-term care facility that provides
24-hour care, skilled nursing care, and personal
care on an inpatient basis.

Nutritiom The sum of processes by which an organism
takes in, breaks down, and utilizes food substances.

Obesity: Body weight that exceeds by 20 percent or
more the amounts specified in standardized tables
according to sex, age, and height.

Old old Persons aged 75 to 84.

osteoarthritis A degenerative joint disease occurring
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chiefly in older persons, accompanied by pain and
stiffness. Also known as “osteoarthrosis” and “hy-
pertrophic arthritis.”

Osteoporosis Porous bone; a condition in which total
bone mass is decreased while bone volume is un-
changed, therefore decreasing the overall density
of the bone. Osteoporosis is estimated to cause two-
thirds of hip fractures in older people.

Osteotomy A surgical reshaping of the bone to reduce
stress, or to provide a more favorable anatomic
orientation of the joint.

Period data Information about variables or events that
characterize a population during a specified short
period of time, usually 1 year.

Pharmacokinetics: The study of the bodily absorption,
distribution, metabolism, and excretion of drugs.

Population pyramid: A graphic representation of the
sex and age composition of a population, using ei-
ther 1- or 5-year age intervals for each sex to age
85 and over. The pyramid is expressed in numbers
or proportions of persons in each subgroup.

Postmarketing surveillance Monitoring of actual drug
use to help identify unknown, adverse reactions,
in order to establish drug safety and efficacy.

Presbycusis: Age-associated hearing loss caused by
changes in the inner ear.

Premarket testing: Experimentation to determine the
safety, toxicity, dosage range, and efficacy of drugs
prior to marketing.

Prevalence The estimated or enumerated number of
events (e.g., deaths or persons with a disease) exist-
ing in a defined population during a specified peri-
od of time (in this report, generally 1 year).

Prevention and preventive strategies: Application of
a technology or modification of a behavior pattern
that is intended to avert or delay the occurrence
of an unwanted or disabling condition.

Prospective payment system A hospital payment
method in which rates are set prior to the period
during which they apply and in which the hospital
incurs at least some financial risk; rates are based
on diagnosis-related groups (DRGS).

Randomized clinical trial A study of different clini-
cal treatments in which individuals are randomly
assigned to test or to control groups.

Recommended Dietary Allowance (RDA): Estimates of
the minimum levels of specific nutrients needed to
maintain normal function; they may be specified
for subpopulations defined by age, sex, height, and
weight.

Rehabilitation Social or medical care designed to re-
store patients to their former capacity or to a con-
dition of health or independent activity.

Respite care Physical care and supervision provided

for an ill or disabled individual in order to tempo-
rarily relieve the primary caregiver from such re-
sponsibility.

Risk factors Characteristics, behaviors, substances, or
environmental and other factors that are statisti-
cally associated with an increased likelihood of de-
veloping a given condition.

Social/health maintenance organization (S/ZHMO): A
provider of a wide range of health and social serv-
ices for a prepaid annual premium.

Soft technology: A process or organizational system,
such as research and the development of new
knowledge, which can lead to the development of
hard technology.

Supplemental Security Income (SSI): A Federal pro-
gram enacted in 1972 to provide monthly cash pay-
ments to aged, disabled, and blind individuals who
have incomes below the minimum levels established
for these subpopulations.

Technology: The development of knowledge and/or
its application to solving practical tasks and prob-
lems. Technology can refer to such factors as bio-
medical research into the causes of arthritic con-
ditions as well as wheelchairs used by persons
suffering from severe arthritis. Technology can be
described as “soft” [research and knowledge), or
“hard” (products of research), and “high” (complex)
or “low” (simple).

Terminal illness A life-threatening illness or advanced
stage of a serious condition for which there is no
hope of survival.

Third-party payers A method of financing health care,
in which an individual purchases insurance from
a private (nongovernmental) third party, which in
turn will reimburse the individual’s health care pro-
vider, usually on a per-service basis,

Title 11l of the Older Americans Act: Federal legislation
that provides funding to States for development and
coordination of services for the elderly. The Admin-
istration on Aging allocates Title 111 funds to States
primarily on the basis of the proportion of each
State’s population aged 60 and over.

Title XX of the Social Security Act: Federal legislation
that provides funding to States for social services
for individuals of all ages. Title XX was restructured
as a block grant in 1981 and Federal requirements
for eligibility and services were eliminated.

Urinary incontinence: Inability to control urinary
function.

Very old: Persons aged 85 and over.

Vitality Ability to remain functionally independent,
or to be minimally dependent on various types of
assistance.

Young old: Persons aged 65 to 74.
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Glossary of Acronyms

AAA
AARP

AAT
ACS
ADA

— Area Agency on Aging

— American Association of Retired
Persons

— alpha-1 antitrypsin

— American Cancer Society

— American Dietetic Association

ADAMHA - Alcohol, Drug Abuse, and Mental

ADEA

ADL

AHA
AHS

AMA
ANDs
A0A
AT&T

BLS
BSE
CAT
CBO
CDA

CDBG
CHD
CPI
CPR

CRS
CWA
DHHS

DNA
DOL
DRGs
DRI
EEOC

FDA
FmHA
FSP
FTC
GAO

Gl

GNP
HANES

HCFA

Health Administration

— Age Discrimination in Employment
Act

— activities of daily living (functional
status scale)

— American Heart Association

— American Housing Survey (formerly,
Annual Housing Survey)

— American Medical Association

— Administratively Necessary Days

— Administration on Aging (USDHHS)

— American Telephone and Telegraph
co.

— Bureau of Labor Statistics

— breast self examination

— computerized axial tomography

— Congressional Budget Office

— Committee on Dietary Allowances of
the Food and Nutrition Board

— Community Development Block Grants

— coronary heart disease

— Consumer Price Index

— Current Population Reports (U.S.
Bureau of the Census)

— Congressional Research Service

— Communications Workers of America

— U.S. Department of Health and
Human Services

— deoxyribonucleic acid

— Department of Labor

— diagnosis-related groups

— Data Resources Inc.

— Equal Employment Opportunity
Commission

— Food and Drug Administration

— Farmers Home Administration

— Food Stamp Program

— Federal Trade Commission

— U.S. General Accounting Office

— gastrointestinal

— gross national product

— National Health and Nutrition
Examination Survey

— Health Care Financing Administration
(USDHHS)

hCG — human chorionic gonadotropin

HDL — high density lipoproteins

HHA/HRA - health hazardlhealth risk appraisal

HMO — health maintenance organization

HUD — Housing and Urban Development (U.S.
Department of)

IADL — instrumental activities of daily living

ICD — International Classification of Diseases

IND — investigational new drug

IOM — Institute of Medicine (National
Academy of Sciences)

IPP — Investment in People Program

JCAH — Joint Commission on Accreditation of
Hospitals

JTPA — Joint Training Partnership Act

LDL — low density lipoproteins

LTC — long-term care

MAb — monoclinal antibody

MVSR —Monthly Vital Statistics Report (NCHS)

NAS — National Academy of Sciences

NASA — National Aeronautics and Space

Administration

NCHS — National Center for Health Statistics

NCPIE — National Council for Patient
Information and Education

NHAS — National Hearing Aid Society

NHIS — National Health Interview Survey

NHLBI — National Heart, Lung, and Blood
Institute

NIA — National Institute on Aging

NIADDK — National Institute of Arthritis,
Diabetes, and Digestive Kidney
Diseases

NIH — National Institutes of Health

NIMH — National Institute of Mental Health

NINCDS - National Institute of Neurological and
Communicative Diseases and Stroke

NIOSH — National Institute of Occupational
Safety and Health

NNHS — National Nursing Home Survey

OARS — Older Americans Resources and
Services (assessment instrument)

OMAR — Office for Medical Applications
Research

OTA — Office of Technology Assessment

OoTC — over-the-counter (drugs)

PBS — Public Broadcasting System

PHS — U.S. Public Health Service

PMS — post-marketing surveillance (generally
used for drug testing)

PRO — professional review organization

RDA — Recommended Dietary Allowance

rDNA — recombinant deoxyribonucleic acid

SES — socioeconomic status
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SMMO

SNF
SSA
SS1
TDD

— social (services) and health
maintenance organization

— skilled nursing facility

— Social Security Administration

— Supplemental Security Income

— telecommunication device for the deaf

TEFRA — Tax Equity Financing Reform Act

TPA — tissue plasminogen activator

USDHHS — U.S. Department of Health and
Human Services

VA — Veterans Administration
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Abbott Northwestern/Sister Kenny Institute,
165-166
ABLEDATA data base, 213
Acetylcholine, 145n
Activities of daily living (ADL) scale, 290-293
Administration on Aging, 314
Adult day care services, 202-203, 205, 238, 239
Aer Lingus retraining program, 351-352
Age Discrimination in Employment Act (ADEA) of
1978, 36, 336n, 337
Agitation, 224
Alarm systems, 85, 170, 171, 317-318
Alzheimer disease, 62, 63-66, 67-69
behavior problems, 223, 224
NIA research role, 102
prevalence, 193
Alzheimer Disease and Related Disorders
Association, 110
American Association of Medical Systems and
Informatics, 165
American Association of Retired Persons (AARP),
147, 214
American Cancer Society (ACS)
dietary recommendations, 126
Reach for Recovery Program, 163
American Diabetes Association, 124
American Heart Association, 163
American Medical Association, 147
American Telephone & Telegraph Co. (AT&T),
166, 171, 356
Annual Housing Survey (AHS), 282-285, 292
Anti-cholinergic drugs, 145
Antidiabetic drugs, 148
Anti-inflammatory drugs, 93, 148
Anti-psychotic drugs, 145
Apartments, accessory, 306-307
Apple computer, 165
Appliances, self-monitoring, 317
Appropriate technology, 174n
Architectural Barriers Act, 288
Area Agency on Aging (AAA), 227
Arthritis, 90, 166. See also Osteoarthritis
Arthritis Foundation, 89, 92, 94, 110
Arthritis institute at NIH (proposed), 108-109
Artificial sphincters, 75
Asbestos, 356
Aspirin, 92, 146
Assessment measures, 208-210, 235
Assessment technologies, 207-212
Assistive devices
examples, 212-214, 359-363
funding, 214-215, 218, 220, 236

information sources, 213-214, 218, 220, 359-363

negative attitudes toward, 216
supply problems, 218-219
workplace use, 357, 358, 359-363
Audiologists, 86
Audio loop systems, 84
Audiometric testing, 78, 80
Back pain, 166
Baltimore Longitudinal Study on Aging, 100
Bathroom design, 320-323
Bathtub design, 322, 323
Bedpads, 74
Bedroom design, 320
Beth Israel Hospital, 168
Biomedical research
congressional support, 101-103
costs, 101-102
determinants of success, 106-107
Federal Government role, 100-109
funding, 103
issues and options, 110-111
justifications, 103-105
resource allocation, 105-109
Biotechnology, 105
Birth cohorts, 36-38
Blacks. See Race differences
Board and care facilities, 199-200, 314
Bone cells, 96-97
Bone mass loss. See Osteoporosis
Braille devices, 360
Brain, 64
Breast self-examination, 126
Building design and hearing impairment, 86
Bureau of the Census, 38
Bureau of Labor Statistics, 341-344

Calcium intake, 99-1oo0
Canon Communicator Mark 1l, 362
Cancer
as cause of death, 48
risk factors, 125-126
screening for, 126
Cavitation concept, 263
Caregivers
burnout, 291
families as, 194-195, 293
support groups for, 225
technologies to assist, 195, 220-224
Carpeting, 316
Cartilage tissue, 90-91
Case management, 227
Catheters, 74
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Cellular aging, 50
Cerebrovascular disease. See Stroke
Chair lifts, 222-223, 316
Cholesterol level, 125
Chronic conditions, 7-10
age at onset, 50, 51
community dwelling elderly, 54, 291-293
computer-assisted home health care, 169-171
control of, 50-51
institutionalization and, 52-53
policy implications, 51
prevalence and severity, 54-55, 61, 169, 291-293
research on. See Biomedical research
sel-*are, 163-164
work disability and, 355-356
See also specific conditions, e.g., Dementia;
Hearing impairment
Closed Circuit TV (CCTV) magnification systems,
361
Cochlear implant, 82
Cohort component method, 38
Cohort data, 36-38
Colorectal cancer, 126
Commodore 64 computer, 172
Community Development Block Grants (CDBG),
299-300
Community dwelling elderly
chronic conditions, 54-55
home ownership, 282-283, 301
urinary incontinence, 70
Community service coordination, 227
Comprehensive Assessment and Referral
Evaluation (CARE), 210
CompuServe, 170
Computerized axial tomography (CAT) scanning,
97
Computers
access to, 171-173
health programs, 165-169, 176-178
input and output devices, 162, 172-173, 359-362
prices, 171-172
talking, 359
use by elderly, 160-173, 318-319
workplace use, 339, 346
Congregate housing facilities
as type of long-term care, 204
cost, 206
design, 312-314
funding, 239
privately developed, 310-311
publicly sponsored, 309-310
See also Board and care facilities; Nursing homes
Congress
biomedical research support role, 101-103,
107-109

Congressional Budget Office, 253
Congressional issues and options
biomedical research, 110-111
drug testing, education, and labeling, 150-153

health care services, 270

housing, 325-327

information technology, 175-178

long-term care services, 235-237

risk factor amelioration, 130-132

workplace technology, 358-359
Coronary heart disease (CHD)

as cause of death, 47-48

risk factors, 122-125

Data Resources, Inc. (DRI), 342
Deafness. See Hearing impairment
Death causes
cancer, 48, 121
coronary heart disease, 47-48, 121
stroke, 48, 121
Death rates. See Mortality
Degenerative joint disease. See Osteoarthritis
Dementia, 8, 62
causes, 63-64, 66, 68
clinical changes, 64, 67
diagnosis, 65, 67-68
drug-induced, 145
family impact of, 64, 68
Federal concern, 65-66
genetic basis, 65, 68
life expectancy effect, 64
prevalence, 64, 67
research on, 65, 69
Dental care, 256-257
Dental disease, 13, 128
Department of Housing and Urban Development
(HUD)
Annual Housing Survey, 282-285
housing programs, 295-300
Design Research Center, University of Wisconsin-
Stout, 321-322
Diabetes, 124
Diagnosis-related group (DRG)
approach, 260, 261-262
Diet. See Nutrition
Disability and impairment, 288-289, 355-356
See also Functional impairment
Disease prevention. See Health promotion/disease
prevention
Doors
handles, 323
thresholds, 316
Dressing aids, 320
Drugs
as cause of dementia, 63, 66, 145
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as cause of hearing impairment, 83

as cause of urinary incontinence, 71

clinical trials, 14-15, 148-149, 152-153

containers, 144-145

cost of, 138-140

development costs, 149

effects and metabolism, 140

for treatment of dementia, 65-66

for treatment of incontinence, 73-74, 75

for treatment of osteoarthritis, 92-93

issues and options, 15, 150-153

over-the-counter, 146

patient compliance with prescriptions, 143-145

patient education, 14, 146-147, 151

side effects and interactions, 141-142

testing and surveillance, 14-15, 148-149

use by the elderly, 13-15, 137-147
Dysacusis, 78

Ear, 80
Earnings, 340-341
Elder cottages, 307-309
Elderly households, 23-24, 40, 277-278
characteristics, 283-285
homeownership, 282
housing expenditures, 285-286
Elderly population
aging of, 41-43
definition, 3, 35-36
demographic projections, 3, 38-41
Electrical stimulation, 75
Emergency response alarm systems, 85, 170, 171,
317-318
Employment opportunities
displacement of workers, 339-341, 344-346
industry trends, 337-338, 343
nature of work, 346, 348-349
occupational trends, 338-339, 343-346
part-time work, 346-349
projections, 341-342
technology-related, 344-364
See also Labor force; Workplace technology
Environmental fit, 209-210
Environmental press, 289
Estrogen therapy, 98-99
Executive Order 12291, 147
Exercise
as risk factor, 10-11, 122-123
bone health and, 99
osteoarthritis and, 91, 92

Falls, 127, 315-317

Families as caregivers, 194-195, 293

Farmers Home Administration (FmHA) housing
programs, 295, 297, 298

Federal Government role
biomedical research, 100-109
dementia, 65-66
health programs, 264-266
hearing impairment, 88-89
housing policy, 294-300
urinary incontinence, 76-77
See also Congressional issues and options
Federal Trade Commission (FTC), 87
Fertility rates, 4, 38
Fire safety, 317
Floor surfaces, 316, 321
FM amplification devices, 84
Food and Drug Administration (FDA), 75
drug approval process, 141, 148-149

health instructional software regulation, 177-178

hearing aid sale regulation, 87
Task Group on Computers and Associated
Software as Medical Devices, 177

Food assistance programs, 129, 131-132
Forgetfulness, 223-224
Fractures, 12-13, 95, 97-98, 126-127
Functional dependence

age-specific prevalence, 190-192

definition, 120

measurement scales, 290-293
Functional impairment

causes, 191-194

chronic disease and, 190

denial of, 258

housing and, 288-293

long-term care funding, 235

medical diagnosis and, 189-190

mental condition and, 193-194

prevalence, 186, 190-191, 290-293

technologies for caregivers, 222-224

work disability and, 355-356
Functional independence, 120-121, 133

Gender differences
hearing impairment, 79-80
labor force participation, 337, 342
life expectancy, 43-47, 279-280
living arrangements, 55, 280-281
marital status, 278-280
occupational trends, 338
osteoporosis, 95, 100
retirement income, 55
General Accounting Office (GAO), 178, 194
Geriatric Assessment Units, 259
Glucose tolerance as risk factor, 124
Grab bars, 320, 321
Granny flats, 307-309
Grip devices, 362
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Handles, 323
Handrails, 316

Health and Nutrition Examination Survey (HANES),

259
Health care
appropriate for older persons, 257-259
computer-assisted, 167-171
self-care, 163-164

Health care costs, 21-23, 101-102, 104-105, 249-257,

268-270
age-specific, 251-252
containment strategies, 259-263
funding of, 251-252
growth of, 253-256

Health Care Financing Administration (HCFA), 65,

177, 263
Health care industry, 105
Health care providers
appropriate, 259
education on drugs, 145-146, 151-152
house calls, 169, 170
rehabilitation services, 217-218
supply Oof, 169
Health care services
coordination, 263-266, 270-271
guality assurance, 270
research priorities, 269
utilization, 254-256, 260-261
See also Health care providers
Health hazard/health risk appraisals (HHA/HRA),
166-167
Health instruction, 164-167, 175-178
Health Interview Survey, 355
Health maintenance organizations (HMOS), 263
Health promotion/disease prevention, 10-13,
119-133
nutritional deficiencies, 128-129
research programs, 109
risk factor amelioration, 121-28
types of prevention, 120
workplace technologies, 356-357
Hearing aid dealers, 86-87
Hearing aids, 83-84
dealers, 86-87
regulation of sale, 87
Hearing impairment, 9, 62, 78-89
age at onset, 81-82
causes, 81
denial of, 82
funding for treatment, 87-88
impact, 82
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Home care services, 200-202
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funding, 237, 238, 239
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Households, 277-278
nonfamily, 281
See also Elderly households
House Select Committee on Aging, 137
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Impairment. See Functional impairment
Incontinence. See Urinary incontinence
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definition, 159n
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Federal Government role, 173-174, 175-178
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“Lifeline” system, 170, 171, 317
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coordination of services, 226-231
costs, 205-206, 262
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delivery systems, 225-232, 237
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funding, 186-189, 235-237, 237-240, 265-266
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Medical monitoring, 170
Medical technology, 167-171
health care cost impact, 253-254
Medicare/Medicaid system, 41
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Medicaid 2176 Waiver Program, 238-239, 262
Medication. See Drugs
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Men. See Gender differences
Meniere’s disease, 81, 83
Mental functioning measurement, 209
Mental health programs, 168-169
Mental impairment. See Functional impairment
Meridian Health Care, 230-231
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Mortality
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age-specific, 38
disease-specific, 121
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University of Michigan, 348
National Plan for Research on Aging, 102
Networking, 160
Nursing homes
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cost of care, 205

design, 312-314
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265-266

mortgage insurance, 298
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drug efficacy and, 142
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older Americans Act, 36, 169, 227
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osteoarthritis, 9, 62-63, 89-95
assistive devices, 92
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risk factors, 91
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treatment, 92-94
Osteoarthrosis. See osteoarthritis
Osteoporosis, 9, 63, 95-100
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biology and physiology, 96-97
diagnosis, 97
prevalence, 95
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treatment, 97-99
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Patient Appraisal and Care Evaluation (PACE), 210
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Pharmaceuticals. See Drugs
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Physical impairment. See Functional impairment
Physicians
cost of services, 263
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Quackery in arthritis treatment, 94

Race differences
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osteoarthritis, 89
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Sleeping pills, 141
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rehabilitation, 125
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Supplemental Security Income (SSI), 239
Surgery for incontinence, 73, 75
Survival curves, 49

Talking machines, 359-360, 361
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Teletex system, 85
Teletypewriters (TTYs), 85
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United Auto Workers Union, 349
Urinary incontinence, 8, 62, 66, 70, 77-78
causes, 70-71
costs of, 76-78
definition, 70
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prevalence, 70

treatment, 72-76
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Veterans Administration (VA)
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long-term care services, 229, 240
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Voice-activated systems, 162
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Wandering, 224
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Whites. See Race differences
Women. See Gender differences
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benefits, 350, 354
costs, 350-351
examples, 353-354
methods, 351-352, 364
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health and, 355-357
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Wrist fractures, 95
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zinc deficiency, 99



