chapter 3
Patterns of Animal Use

Twenty million rats, rabbits, cats, dogs, mice, and monkeys are killed each year in the
name of science. And the number has quadrupled in recent years . .. 150 living creatures
are sacrificed every minute.

Paul Harvey
Radio broadcast of April 30, 1985

Each minute around the clock, 150 creatures are sacrificed ., . a total of 70 million a
year. Included are 25,000 primates . . . and nearly 500,000 dogs and cats.
parade, January 13, 1985

Each year in the United States, almost 100 million animals are used in scientific research.
Nearly a million are dogs and cats.
Ed Bradley

CBS News, 60 MINUTES
October 14, 1984

OTA ignores the fact that more than one-half of all research goes unreported because
unfunded. Secondly, funded researchers consistently understate the number of animals
used for several reasons | won ‘t enumerate. My personal guess is that 120-150 million
animals is the right ballpark figure.
Sidney Gendin
Eastern Michigan University
The Research News 36(3-4):17, 198.5
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Chapter 3

Patterns of Animal Use

Humans “use” animals in several different ways.
In addition to animal use in research, testing, and
education, animals are involved in food and fiber
production, the production of biological products,
sports, and entertainment. Animals can also be kept
as pets for the purpose of companionship. It has
been roughly estimated that 2 billion to 4 billion
animals are used in food and fiber production
every year and that Americans have approximately
75 million dogs and cats as household pets. The
uses not considered in this assessment therefore
account for many times more animals than the esti-
mated 17 million to 22 million animals used annu-
ally in research, testing, and education.

There are no easily obtainable data in the United
States allowing an accurate estimate of animal use
for research, testing, and education that satisfies
all interested parties; estimates range over a full
order of magnitude, from approximately 10 mil-
lion to 100 million animals. These estimates have
all been prepared by different people or institu-
tions with different data sources under different
standards (e.g., different time periods or defini-
tions). Comparison of the various estimates is dif-
ficult and, in many cases, impossible.

The issue of numbers is important to any dis-
cussion of animal use in research, testing, and edu-
cation. Most basically, a number is needed from
which to consider arguments to decrease or elim-
inate animal use. In addition, comparing absolute
numbers in different years would provide some
idea of whether laboratory-animal use is increas -

ing or decreasing in the United States; these num-
bers are powerful and important to many people.
A high overall total, or high numbers of certain
species (such as nonhuman primates or companion
species), supports the claims of interest groups hop-
ing to restrict or ban such experimentation. On
the other hand, a low number indicates the issue
is not as important as some claim. In addition, a
decreasing trend in animal use supports the posi-
tion that the present system will lower animal use
on its own.

For this assessment, some idea was needed of
the scope of animal use in terms of both the num-
bers of particular species used and the different
major users. In addition, an analysis of different
data sources helps put the various estimates of ani-
mal use into some comparative perspective. It pro-
vides the context in which to discuss alternatives
and how much effect they might have. Although
it is true that the development of alternatives and
alternative methods does not require a perfectly
accurate estimate of usage, the planning of public
policy certainly should be based on firm data.

By looking critically at the different data sources
and coming up with possible estimates of labora-
tory-animal use in the United States, this assess-
ment attempts to base discussions on a realistic,
factually backed range of figures. Without such
an analysis, any discussion or decisions on policy
issues and possible solutions lack an important per-
spective.

THE FEDERAL GOVERNMENT’S USE OF ANIMALS

To document the scope and extent of animal use
for research by Federal departments and agen-
cies, information was obtained from the Animal
and Plant Health Inspection Service (APHIS) an-
nual reports for Federal research facilities for 1983,
the Animal Welfare Enforcement Reports for fis-
cal years 1978 through 1983 (both obtained from
the U.S. Department of Agriculture (USDA)), and
personal communications or written material

about animal use in each department or agency.
Together, the information illustrates:

+ the extent of animal use in different de-
partments,

+ the amount and type of animals being used
in the Federal Government,

+ the experimental conditions under which
most animal experiments are carried out,
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® the general purpose for which animal re-
search and testing is carried out in different
departments and agencies, and

¢ how much research and testing for the Fed-
eral Government is conducted intramurally
(i.e., within Federal facilities).

Federal Departments and Agencies
Using Animals in Research

Six departments and four independent Federal
agencies conduct intramural research or testing
involving animals. Uses of animals range from
combat-casualty-care investigations in the Depart-
ment of the Army, to acute toxicity studies by the
Consumer Product Safety Commission of poten-
tially hazardous substances, to National Aero-
nautics and Space Administration research on pro-
tecting the health of American astronauts. (For
additional information on the use of animals within
the Federal Government, see chs. 7 and 13 and

app. B.)

Department of Agriculture

USDA performs biomedical research using ani-
mals under the authority of the Animal Welfare
Act in order to improve animal breeds, food, and
fibers. Most of the research is conducted in-
tramurally by the Agricultural Research Service,
although some extramural research (i.e., research
supported by USDA, but conducted in non-USDA
facilities) is contracted out by the Cooperative State
Research Service. Some of this USDA animal re-
search involves farm animals, however, which are
largely excluded from Government regulatory pol-
icies and are exempt from the Animal Welfare Act
and APHIS regulations (44).

Department of Commerce

The Department of Commerce conducts a small
amount of intramural research with animals and
lets some extramural contracts that involve ani-
mal studies. There are no specific Commerce guide-
lines or policies governing the humane treatment
and appropriate veterinary care for laboratory ani-
mals (33).

Department of Defense

The divisions within the Department of Defense
(DOD) that conduct experimental research on ani-
mals are the Air Force, the Army, the Navy, the
Uniformed Services University of the Health
Sciences, the Defense Nuclear Agency, and the
Armed Forces Institute of Pathology; the first three
of these account for most of the research. To-
gether, all the divisions have approximately 40 re-
search facilities that conduct animal experimen-
tation.

The Aerospace Medical Division (AMD) of the
Air Force accounts for about 95 percent of that
service’s use of animals. Of this, 84 percent is due
to intramural research (9). AMD research and de-
velopment projects fall within the following areas:

humans in space,

chemical defense and threat countermeasures,
safety and environment,

logistics and technical training,

air combat training,

human components of weapons systems, and
personnel and force management.

The safety and environment program uses the
most animals, while those on human components
of weapons systems and chemical defense also have
some animal use (50).

The Army does medical research to protect the
soldier by the authority in the mission of the US.
Army Medical Research and Development Com-
mand. Medical research and development (R&D)
are carried out in five areas: infectious diseases
(tropical disease and biological warfare defense),
combat casualty care, combat systems, dental re-
search (facial injuries), and chemical defense.
About one-third of the research is done in-house
and two-thirds is contracted out (38).

The Navy in fiscal year 1985 allocated $58 mil-
lion for the life sciences or biomedical research.
Of this, $37 million (64 percent) is for extramural
research while the remainder is for intramural
use. The two main branches of the service doing
research involving animals are the Naval Medical
Research and Development Command and the Of-
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fice of Naval Research (ONR). The Naval Medical
Research and Development Command does re-
search in:

. submarine and diving medicine,

. electromagnetic radiation,

. aviation medicine/human performance,
. fleet health care systems,

. infectious diseases, and

. oral and dental health.

ONR conducts research using animals in four ma-
jor areas: molecular biology, neurophysiology/
physiology, cellular biosystems, and psychologi-
cal sciences (45).

Department of Energy

The Department of Energy has no intramural
research facilities and so contracts out all its re-
search (47). The primary research objective within
its Office of Health and Environmental Research
is to study the health and environmental effects
of energy technologies and programs. To do this,
in the past, the Department contractor used dogs.
Recently, though, there has been a gradual shift
from whole animals to cellular and molecular re-
search and a much greater emphasis on rodents
as opposed to companion species or primates (12).

Department of Health and
Human Services

Intramural animal research or testing is carried
out by four components of the Department of
Health and Human Services’ Public Health Serv-
ice: the National Institutes of Health (NIH), the Food
and Drug Administration (FDA), the National In-
stitute on Drug Abuse (NIDA) (a part of the Alco-
hol, Drug Abuse, and Mental Health Administra-
tion), and the National Institute for Occupational
Safety and Health (NIOSH) (a part of the Centers
for Disease Control).

NIH is the largest research institution in the Fed-
eral Government and uses more animals than any
other department or agency. The mission of NIH
is to uncover new knowledge that will lead to bet-

ter health (51). It does this by both intramural and
extramural research. Approximately 88 percent
of the NIH budget is spent on extramural programs
while 10 percent goes to intramural research and
2 percent is used for NIH administration. Some
44 percent of the research awards go to research
involving animals (28).

Research in the FDA is mission-oriented, with
the principal objective being to provide data to sup-
port regulatory decisions. Research is conducted
to determine the safety of human and animal foods;
detect contaminants in human and animal foods;
determine the safety and efficacy of human and
animal drugs, biological products, and medical de-
vices; reduce unnecessary exposure to artificial
radiation; and increase fundamental understand-
ing of the toxicological effects of chemicals. Ninety
percent of the dollar budget for FDA research is
allocated to intramural research studies while the
other 10 percent goes to extramural research (5).

Department of the Interior

The Department of the Interior does more than
95 percent of its research in-house (31). Most ani-
mal research is performed by the U.S. Fish and
Wildlife Service to support its mission “to provide
the Federal leadership to conserve, protect, and
enhance fish and wildlife and their habitats for
the continuing benefit of people. ” This involves
maintenance of relevant research and education
programs in cooperation with other State and pri-
vate organizations to enhance fish and wildlife re-
source management (53).

Department of Transportation

The Department of Transportation conducts ani-
mal research under the authority of the Hazard-
ous Transportation Act of 1974 to determine the
level at which substances become Class B poisons
(see ch. 7). Most of the research involving animals
is conducted extramurally (42). The Department
also performs animal research under the author-
ity of the National Traffic and Motor Vehicle Safety
Act of 1966 (10).
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Consumer Product Safety Commission

The Consumer Product Safety Commission (CPSC)
both relies on data provided by manufacturers and
conducts its own testing to determine the toxic
potential of consumer products. Animals are used
by CPSC'’s Directorate for Health Sciences in de-
terminations of substances’ acute oral toxicity,
their potential for skin and eye irritation, and their
combustion toxicity (16).

Environmental Protection Agency

The Environmental Protection Agency (EPA) per-
forms research involving animals under the stat-
utory and regulatory authority of the Toxic Sub-
stances Control Act and the Federal Insecticide,
Fungicide, and Rodenticide Act. The general pur-
pose of this research fits into one of three catego-
ries: methods development to assess potential haz-
ards to the environment, dose-response data for
risk assessment, or low dose to high-dose data for
risk assessment. EPA has two major research fa-
cilities, one in Cincinnati, OH, and the other in Re-
search Triangle Park, NC. In addition to the intra-
mural research done in these facilities, EPA does
contract extramural research. The amount done
outside the agency varies from year to year and
depends on the program, but it usually does not
exceed 40 percent of total research (48).

National Aeronautics and
Space Administration

The National Aeronautics and Space Adminis-
tration (NASA) has three facilities that maintain
or conduct research with animals, although ap-
proximately 65 percent of NASA'’s Life Sciences
research is conducted extramurally. About 12 per-
cent of the life sciences budget was used to fund
animal research in fiscal year 1984 (37).

The general purpose of NASA’s research is to
acquire knowledge that can be used to protect and
ensure the health of American astronauts, both
during their missions in space and after their re-
turn to Earth.

National Science Foundation

The National Science Foundation awards grants
for scientific research involving animals but per-
forms no intramural research.

Veterans’ Administration

The Veterans’ Administration (VA) has 174 fa-
cilities, 91 of which have the ability and authori-
zation to do animal research. The VA’s mandate
to do research that may involve animals comes
from part of the agency’s defined mission to un-
derstand health maladies better, with a special em-
phasis on those that affect veterans. The VA uses
animals in its research and development divisions
and its education programs, which are located in
many of its local facilities. All research funded by
the VA is done intramurally, and some of the re-
search done by the VA is funded by other agen-
cies, such as NIH (29).

Research and development within the VA has
three elements: the Medical Research Program,
Rehabilitative R&D, and Health Services R&D. The
Medical Research Program includes research basic
to disease and deformities, while Rehabilitative
R&D includes studies on artificial appliances or
substances for use in restoring structure or func-
tion of parts of the human body. Finally, Health
Services R&D includes research toward improve-
ment, replacement, or discontinuance of health
care delivery systems (32). Thus, the VA’s man-
date for research and development is extremely
broad and holds the potential to use animals in
many programs.

Patterns of Federal Animal Use

APHIS is the agency within the U.S. Department
of Agriculture responsible for administering and
enforcing the Animal Welfare Act of 1966 (Public
Law 89-544) and its amendments (see ch. 13). The
act defines research facility as any individual, in-
stitution, organization, or postsecondary school
that uses or intends to use live animals in research,
tests, or experiments and that purchases or trans-
ports live animals in commerce or that receives
Federal funds for research, tests, or experiments.
It defines “animal”to include “any live or dead dog,
cat, monkey (nonhuman primate mammal), guinea
pig, hamster, rabbit, or such other warm-blooded
animal, as the Secretary [of the Department of Agri-
culture] may determine is being used, or is intended
for use, for research, testing, experimentation, or
exhibition purposes, or as a pet .* The act excludes
horses not used for research purposes and other
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Primate Involved in Behavioral Research

Photo credit: David Hathcox C), 1935

farm animals intended for use as food or fiber.
Under this definition, dead frogs used in biology
classes or animals killed prior to usage are not in-
cluded. Rats, mice, and birds were specifically ex-
cluded from the act coverage by regulations pro-
mulgated in 1977 by the Secretary of Agriculture
(9 C.F.R. 1.I(n); 42 FR 31022); reporting the use
of these animals is voluntary.

The regulations that APHIS enforces require that
each research facility fill out an Annual Report of
Research Facility (see fig. 3-1) by December 1 on
the preceding Federal fiscal year (October 1- Sep-
tember 30). Elementary and secondary schools are
exempt, as are facilities using only exempt species
(rats, mice, or birds). In addition, any facility that
does its own in-house breeding and does not re-
ceive Federal funds does not have to file a report.
Although Federal research facilities are not re-
quired to register with APHIS, many of them do
fill out the annual reporting forms. Each year,
APHIS reports to Congress on the data collected
from these forms in its Animal Welfare Enforce-
ment Report.

Since 1982, wo lines on the Annual Report of
Research Facility have listed rats and mice under
column A, ‘(Animals Covered by the Act” (which
is therefore no longer an accurate heading). Al-
though not legally required, many respondents
who used mandated species filled in the number

of rats and mice anyway, either not realizing that
reporting on these species is voluntary or elect-
ing to report their use, Thus, for many institutions
a usage figure for rats and mice is given. In other
cases, though, facilities reporting on mandated spe-
cies omitted data on rats and mice.

Table 3-1 details the total reported animal use
by research facilities within the Federal Govern-
ment broken down by departments, major divi-
sions, and agencies for fiscal year 1983. The An-
nual Report of Research Facility requires not only
that total animals used be reported, but that the
animals used be categorized as being used in re-
search, experiments, or tests: 1) involving no pain
or distress; 2) where appropriate anesthetic, anal-
gesic, or tranquilizer drugs were administered to
avoid pain or distress; or 3) involving pain or dis-
tress without administration of appropriate anes-
thetic, analgesic, or tranquilizer drugs (see fig. 3-1).

Several qualifications are necessary on the num-
bers reported in table 3-1, which are based on the
annual reports obtained from APHIS:

+ The 131 research reports include only intra-
mural Federal research done at Federal fa-
cilities.

+ The 131 facilities are not all the Federal facil-
ities that might have used animals in 1983; at
least 25 facilities did not file a report for that
year.

+ The numbers obtained were tabulated from
each report. The reports were checked and
corrected for improper coding of information
and inaccurate addition. In many cases, these
changes reflected substantial differences in
the number of animals used for specific insti-
tutions.

« The numbers for mice and rats are included
from any institution that reported them volun-
tarily. Several facilities, however, specifically
mentioned that they were not required to sub-
mit these data and did not do so.

In addition to these general limitations on over-
all numbers, some specific qualifications for indi-
vidual departments and agencies are also war-
ranted:

« For FDA, table 3-1 does not include its primary
research facility, the National Center for Tox-
icological Research (NCTR), since no report
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was filed for 1983. This probably excludes a
substantial number of animals since the fis-
cal year 1984 annual report for NCTR reported
the use of 8 dogs, 334 rabbits, 29 primates,
14)621 rats, and 11,744 mice.

. The VA has 81 facilities accredited by the
American Association for Accreditation of
Laboratory Animal Care (AAALAC) yet only
63 reports were filed for 1983. Therefore,
there is a strong possibility that the numbers
for the VA are underreported.

Bearing in mind all the limitations and qualifica-
tions of the data used to generate table 3-1, OTA
estimates that a minimum of 1.6 million ani-
mals are used annually by the Federal Gov-
ernment in intramural research. The Depart-
ment of Defense, the Department of Health
and Human Services, and the Veterans’ Ad-
ministration together account for 96 percent
of reported Federal animal use. DHHS alone
reported 49 percent of the total.

Among the six kind of animals whose inclusion
in annual reporting forms is mandated by the Ani-
mal Welfare Act, guinea pigs are used most often—
twice as frequently as hamsters or rabbits (the sec-
ond and third most used species). Overall, about
the same number of dogs and primates are used,
while far fewer cats are involved in Government
experiments. Finally, table 3-1 suggests that cer-
tain agencies do research on specific species. For
example, the VA uses a disproportionately large
number of dogs and the Department of the Interior
is the major user of wild animals.

Reports of Federal facilities indicate that most
animal use falls into the experimental situation
categorized as involving no pain or distress. Sixty-
three percent of the animals used were in this cat-
egory while 32 percent were given drugs to avoid
pain or distress and only 5 percent experienced
pain or distress without receiving anesthetics, anal-
gesics, or tranquilizers. The largest user of drugs
in experiments was the VA (62 percent of the ani-

mals in this category), whereas the largest user
of animals experiencing pain or distress was the
Department of Defense (84 percent of the animals
in this category). The latter figure maybe inflated,
however, by the fact that DOD has reported mice
and rats voluntarily under these categories in many
cases and has listed in this column all animals dy-
ing in infectious and neoplastic disease studies,
which many Federal agencies may not do (43).

Table 3-2 shows the trends in animal use for Fed-
eral agencies as a group from 1978 to 1983, accord-
ing to the Aninal Welfare Enforcement Reports
submitted by APHIS to Congress (49). As with the
numbers from the 1983 Annual Reports of Re-
search Facilities, these data do not tell the whole
story. Most important, these data do not include
rats and mice, which together make up a majority
of the animals used. Second, only reports that have
been received by December 31 each year (the re-
ports are due December 1) are included (26). It
has been estimated that between 10 percent and
20 percent of the total reporting institutions fail
to report by December 31 and are therefore not
included in the Animal Welfare Enforcement Re-
ports (17). (Thus, the 1983 data are lower in table
3-2 than in 3-1, which included all available an-
nual reports.)

The data are difficult to interpret due to the dif-
ferent numbers of research facilities included each
year. Therefore, no conclusions can be drawn
about whether the trend in animal use is increas-
ing or decreasing. This is also the case for trends
in the use of individual species. The 1983 data do
indicate, however, that no more than 8 percent
of animals used in Federal programs reported here
have experienced pain or distress in an experiment
since 1978. The percentage of animals experienc-
ing no pain or distress has remained between 50
and 60 percent, while drugs have been used to
alleviate pain or distress for 30 to 40 percent of
the animals.

ANIMAL USE IN THE UNITED STATES

OTA surveyed the available data concerning the
numbers of laboratory animals used for research,
testing, and education. These were summarized,

corrected for methodological deficiencies, and
evaluated for their statistical reliability. As a final
step, estimates were made of current levels of an-
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Table 3-1.—Research=Animai Use in the Federai Government, by Major Department and Division for
Fiscai Year 1983

Department of

Department of Defense Healtg and

) - - Human Services
Animals used USDA Commerce Misc. Air Force Army Navy Total DA NIDA
Facilities reporting . . . .. ... 11 1 3 6 20 10 39 1 1
Dogs............ ... ... 25 0 994 635 827 344 2,800 113 51
OFOW. o v et <1 0 1 7 9 4 31 1 <1
Cats..........coiiinnn. 39 0 491 61 214 36 802 o 84
OTOW. + v e v veee e e e e 1 0 18 2 8 1 29 0 3
GUINEapPIgS . .....ovnn.. 6,105 0 1,601 586 26,695 609 29,491 0 98
00fOW. v v vt 0 2 1 41 1 46 0 <1
Hamsters.,.............. 7,487 0 627 1,352 4,822 417 7,218 o
O TOW. « v o e e 21 0 2 4 14 1 21 : 0
Rabbits . ................ 1,047 0 1,863 703 3,731 264 8,581 o o
OTOW. v e v veee e e e e 0 6 2 13 1 23 0 0
Primates ., .............. 0 418 527 676 219 1,840 0 0
OPOW. & v vt e : 0 6 7 9 3 25 0 0
Rats.................... 7,862 0 25,259 10,570 55,057 4,243 95,128 0 312
WFOW. | e ee e 0 6 2 13 ! 22 0 <1
Mice...............u. 30,625 0 72,085 6,140 143,503 42,094 263,822 o 600
OTOW. + v e v vee e e e eieee e 0 7 1 14 4 26 0 <1
Wild animals . . . .......... 24 43 1,377 34 2,762 479 4,652 o
GO TOW. + o eev e <1 <1 10 <1 19 3 32 : 0
Total ..........oooiiiii 53,214 43 104,715 20,806 238,287 48,705 412,315 113 1145
WfOW. o 3 <1 6 1 15 3 25 <1 <1

KEY: USDA-United States Department of Agriculture; FDA-Food and Drug Admlnistration; NIDA-National Institute on Drug Abuse; NIH-National Institutes of Health;
CDC-Centers for Disease Control; NIOSH-National Institute for Occupational Safety and Health; DOT-Department of Transportation; EPA-Environmental Protec-
tion Agency; NASA-National Aeronautics and Space Administration; VA-Veterans’ Administration; CPSC-Consumer Product Safety Commission.

Percentages may not add up to 100 due to rounding.

SOURCE: Office of Technology Assessment, from 1963 APHIS Annual Reports of Research Facilities (Form 18-23); CPSC data from K.C. Gupta, Deputy Director, Divi-
sion of Health Sciences Laboratory, Directorate for Health Sciences, U.S. Consumer Product Safety Commission, Washington, DC, personal communica-

tion, Sept. 24, 19S5.

nual animal use in the United States. The purpose
of this exercise was to examine numbers on ani-
mal use and compare the reliability of estimates
from different data sources.

The figures published in this assessment
on the number of animals used are not abso-
lute. They are only as accurate as the data
from which they were obtained. All publicly
available information on past and current animal
use was collected from a variety of sources, often
through personal contacts. Data from the two most
reliable sources, the Institute of Laboratory Ani-
mal Resources (ILAR) of the National Research
Council and the USDA’s Animal and Plant Health
Inspection Service, were corrected to take into ac-
count the actual years of reporting and the omis-
sion of certain data that were not received before
a deadline.

Laboratory-animal use was then estimated and
projected using statistical techniques where appro-

priate. For this purpose, the corrected ILAR and
APHIS data were used, as well as more indirect
means based on National Institutes of Health fund-
ing, National Cancer Institute (NCI) usage, and NIH
total usage as a function of NIH intramural use.
Although the number of animals bred should lead
to good estimates of animals used in the labora-
tory, the larger laboratory-animal breeders would
not confirm or deny sales figures that had appeared
in the news media and literature. Therefore, esti-
mates based on such reports are of uncertain relia-
bility.

Limitations of Animal-Use Study

Two types of limits on this study exist: intrinsic
and extrinsic. The major intrinsic limitations were
funding constraints and a limited time span dur-
ing which the study could be performed. This pro-
hibited the collection of raw data and required that
OTA rely on existing data sources. The extrinsic
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Table 3-1.—Research.Animal Use in the Federal Government, by Major Department and Division for
Fiscal Year 1983 (Continued)

Department of Health and Human Services

Animals used NIH CDCI/NIOSH Total Interior  DOT EPA NASA VA CPSC Total
Facilities reporting . . . 3 2 7 2 1 4 2 63 1 131
DOGS . oo 756 0 9%8 0 30 2 14 5,187 0 8%8
0O FOW. o v v 8 0 0 <1 <1 <1 58 0
Cats............... 503 0 587 0 0 0 40 1,304 0 2,75%
0O TOW. o s e 18 0 2 0 0 0 ! 47 0 1
Guinea pigs ..., .. . .. 23,973 0 24,071 0 0 978 58 3,747 0 84,41%%
0OTOW. v ot en s 37 0 37 0 0 2 <1 6 0

Hamsters. . ......... 14,003 10 14,013 0 0 1,723 0 4,732 0 35,173
oolOW. . .. .......... 40 0 40 0 0 5 0 14 0 100
Rabbits .. .......... 8,783 30 8,813 0 0 842 74 11,508 600 29,445
GOTOW. o veeee 30 <1 30 0 0 3 <1 39 2 100
Primates . . .. ....... 4,452 287 4,739 0 0 33 184 461 0 7,257
00 FOW. © v v ve e 61 4 65 0 0 <1 3 6 0 100
Rats............... 196,458 3,750 200,520 900 150 0 3,936  122,872° 2,080 433,449
GOTOW. o veeen 45 <1 46 <1 0 0 1 28 <1 100
Mice ............... 533,094 1,120 534,814 923 4,552 0 622 188,560 0 1,023,918
GOTOW. + v oo 52 <1 52 <1 <1 0 <1 18 0 100
wild animals . . ... ... 2,787 0 2,787 4,228 0 0 232 2,393 0 14,358
0O TOW. o ee e 19 0 19 29 0 0 2 17 0 100
Total ............... 784,809 5197 791,264 6,051 4,732 3578 5160 340,764 2,680 1,619,801
%o rOW. « o e oo 48 <1 49 <1 <1 <1 <1 21 <1 100

KEY: USDA-United States Department of Agriculture; FDA-Food and Drug Administration; NIDA-National Institute on Drug Abuse; NIH-National Institutes of Health;
CDC-Centers for Disease Control; NIOSH-National Institute for Occupational Safety and Health; DOT-Department of Transportation; EPA-Environmental Protec-
tion Agency; NASA-National Aeronautics and Space Administration; VA-Veterans' Administration; CPSC-Consumer Product Safety Commission.

Percentages may not add up to 100 due to rounding.

SOURCE: Office of Technology Assessment, from 1983 APHIS Annual Reports of Research Facilities (Form 18-23); CPSC data from K.C. Gupta, Deputy Director, Divi-
sion of Health Sciences Laboratory, Directorate for Health Sciences, U.S. Consumer Product Safety Commission, Washington, DC, personal communica-
tion, Sept. 24, 1985.

Table 3=2.—Total Numbers of Animals Used in Federal Government Facilities as
Reported to Congress in APHIS Animal Welfare Enforcement Reports, 1978-83

Fiscal year
1978 1979 1980 1981 1982 1983
Federal facilities
included in reports. . . . 188 150 118 131 131
DOGS - v veee e 20,128 15,605 13,153 13,930 6,369 6,6;
Cats. . ..ovvieean 5,354 4,709 3,388 3,183 1,940 1,825
Primates . ............. 7,286 5,031 3,459 3,081 6,907 1,837
Guinea pigs . . ... ...... 65,009 40,425 25,402 33,495 45,972 36,033
Hamsters . . ........... 45,291 25,213 17,830 32,367 35,220 18,992
Rabbits , . .. ........... 43,867 32,205 21,631 21,962 16,209 16,355
Wwild animals . . ........ 5,537 4,137 3,209 2,007 7,618 8,037
Total animals®. ... ... 192,472 127,325 88,052 110,025 120,235 89,747

87otals do not include rats or mice, two species that together account for the majority of animals used.

SOURCE: Office Technology Assessment, from APHIS Animal Welfare Enforcement Reports, 1978-1983.
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limitations include various information deficien-
cies, such as:

+ inadequacies of information on most of the
survey and data collection methodologies,

+ difficulties with definitions,

+ problems with categorizing animals under
areas of use,

+ reporting requirements of different data
sources, and

+ an inability to verify completeness of data
sources.

For example, there is often a discrepancy in the
definition of the term “use.” In some cases, the term
reflects the number of animals acquired; in other
cases, it corresponds only to those used in labora-
tory experiments. This distinction is frequently
obscured in the data sources, and only after care-
ful reading of the documents (and, sometimes, per-
sonal inquiry) was the definition used in each case
clarified. This leads to large differences in hum-
bers, since not all animals acquired are used in
experiments. It also makes any comparative anal-
ysis between surveys very unsound.

In addition to this problem of the difference be-
tween production and use, the extrinsic problem
of the number of animals not used in a procedure
because they do not fit the proper criteria comes
into any extrapolation of animal use from labora-
tory-animal market share data, A substantial pro-
portion of the animals bred for research die or
must be discarded because they do not meet pro-
tocol specifications (age, sex, weight, general
health). The number has been estimated as be-
tween a few percent of those acquired to almost
50 percent. In general, the unused proportion of
a species is inversely related to the cost of the ani-
mals. In other words, the more expensive the ani-
mal, the less likely it will be unused, once bred
or purchased. Thus, nonhuman primates are much
less likely to go unused than are mice or rats; in
some cases 50 percent of a rodent species may go
unused. Using only one sex of a rodent species in
a given experiment, for example, would account
for 50 percent of the animals going unused. This
information must be borne in mind when compar-
ing “production” with “use” and when estimating
animal use.

Overall, these limitations reflect on the accuracy
of the data and any projections based on them.
The limitations are such that the only reasonably
credible source for current use and projections
is APHIS, particularly its institutional data sheets
(the Annual Report of Research Facility discussed
earlier). Only the detailed APHIS institutional data
sheets for fiscal years 1982 and 1983 were used
in this assessment, though those for earlier years
were also available (although they would not have
had any data on mice or rats, which were not even
listed on the form until 1982). Consequently, the
APHIS data are less reliable for the years before
1982 inasmuch as these are based on reports to
Congress that did not contain late-reporting insti-
tutions. (The Animal Welfare Enforcement Reports
to Congress underestimate use of the mandated
species by 10 to 20 percent due to the cutoff date
and do not treat data from Federal institutions con-
sistently (17).) For some species, such as fish and
birds, only rough estimates of use could be ob-
tained, due to the diffuse nature of use and the
fact that they are not included in the APHIS data.

Critical Evaluation of
Animal-Use Estimates

In evaluating the reliability of various data
sources, the following parameters were con-
sidered:

« ability to trace the methodology used in pro-
ducing the numbers, including the survey
technique;

+ ability to extrapolate to nonreporting institu-
tions, which implies that there is a clear state-
ment as to which institutions did or did not
report data;

* method of data collection, whether some for-
mal manner or through a few interviews, re-
sulting in broad estimates; and

+ ability to determine the fraction of animals
reported as being actually used in lab experi-
mentation, as contrasted to, for example, ani-
mal husbandry.

These parameters were chosen because meet-
ing these criteria permits extrapolation of the
limited data to the entire population of institutions.
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In general, if the numbers cannot be justified
through some rational process (such as the above),
too much significance should not be attached to
them.

These four criteria were used to assign a confi-
dence rating to each data source. The confidence
categories are: ‘(excellent)” “good,” “fair,” ‘(poor, ”
and “indeterminate .“ (These ratings refer only to
the published numbers, not to their usefulness as
a predictive tool.) Such a confidence rating is nec-
essarily subjective; the categories are comparative
and should not be viewed as absolute.

Upon reviewing all the data sources avail-
able for predicting the laboratory-animal use
in the United States, it is clear that no source
accurately portrays the number of animals
being used. Each has methodological prob-
lems that prevented it from accurately count-
ing all users of animals. What follows is an anal-
ysis of the available data sources and how they
rank in comparison with the other surveys in terms
of confidence and reliability.

USDA Animal and Plant Health
Inspection Service (APHIS)

The 1982 and 1983 data were analyzed on a case-
by-case basis. Copies of the original report forms
were obtained from USDA, they were sorted by
institution type, checked, coded, and entered into
a computer database. Comparing the 1982 and
1983 APHIS data (see table 3-5, in the “Summary
and Analysis of Estimates” section) with the USDA
Animal Welfare Enforcement Report for 1980 (the
APHIS 1980 data in table 3-5) reveals a large dis-
crepancy. The USDA reports invariably contain
lower numbers for all species, as the data sheets
received after the December 31 cutoff date are
not included in reports in either the current or
the next fiscal year. It is estimated that between
10 and 20 percent of the reports are not used to
compile the report to Congress in a given year (17).
This limitation does not apply to the results con-
tained in the present compilation for 1982 and
1983, since all data for a given year were used no
matter when received. The assumption is made
that copies of virtually all of the data sheets re-
ceived by USDA in the 1982 and 1983 are used

in this study. No verification was made of which
institutions did not report.

The number of institutions reporting to APHIS
has hovered around 1,000 since 1972. The num-
bers for 1982 and 1983 (shown in table 3-6, in the
“Summary and Analysis of Estimates” section) were
tabulated from the actual summary data sheets
provided to APHIS by the institutions and include
all possible reports. Even these figures—1, 127 for
1982 and 1,146 for 1983—are probably low, as not
all institutions submit reports. (The total number
of institutions registered by APHIS was 1,113 in
1982 and 1,166 in 1983; this excludes Federal agen-
cies, which are not required to register.) Some of
the institutions may not report because they have
not used any animals that year, or because they
have only used exempt species.

For the six required species listed on the form
(dogs, cats, guinea pigs, hamsters, rabbits, and pri-
mates), the numbers reported provide a very close
approximation of the animals actually used. Thus
these data were assigned a confidence rating of
‘(excellent . (For a summary of all the data sources
discussed in this section and their confidence rat-
ings, see table 3-3.) For exempt species (primarily
rats and mice), it is possible to estimate the num-
ber of unreported rats and mice by extrapolating
from the numbers reported (see the section on ‘(Es-
timate Using Corrected APHIS Data”). Some com-
mentators (1)3)2 7) claim, however, that a certain
number of exempt animals go unreported—and
would be missed in an extrapolation-because they
are purchased directly by the user and not re-
ported to the central facility. This contention could
not be confirmed. Therefore, the voluntarily re-
ported data on rats and mice on the 1982 and 1983
APHIS annual reports received a confidence rat-
ing of “good. ”

ILAR Surveys

The Institute for Laboratory Animal Resources,
a component of the National Research Council,
periodically surveys users of laboratory animals
(18,19,20,21,22,23), although it is generally more
concerned with facilities and personnel than with
guantity of animals used. The ILAR data repre-
sent the number of animals “acquired by own
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Table 3-3.-Reliabiiity of Various Data Sources

Years Confidence
Source covered rating Strength(s) Limitation(s)
USDA/APHIS:
Mandated species 1982-83 Excellent Required by law. Data available
by institution, thus extrapolation
to nonreporters is possible
Mandated species 1972-81 Fair Required by law. Data by 10 to 20 percent of institutions
institution available, but not not included in reports to Con-
used gress. Totals not consistent
(some years include Federal
agencies, others do not)
Exempt species 1982-83 Good Data by institution available. Not required by law
Rats and mice were on the
form so anyone who reported
probably provided an accurate
number. Many did not realize
that these were voluntary since
they were listed on form. Extra-
polation possible
ILAR Surveys of 1965-71 Poor Of some use in establishing old data. cannot extrapolate
Laboratory Animal Use trends for that period to missing data
1968 Survey 1967 Fair Statistically sound survey. Limited to 683 Federal-grant-
Possibility of extrapolating to eligible institutions
other institutions
1980 Survey 1978 Fair Thorough and statistically Primary attention given to
solid. Extrapolation to non- nonprofit Federal-grant-eligible
reporting institutions possible institutions. Not required by
law to be filled out
W.B. Saunders & Co. 1965 Indeterminate Company defunct, survey
methodology unclear; no
evaluation possible
Foster D. Snell 1975 Indeterminate Data appear to be based on in-

terviews with two breeders

Methodology unclear. Person-

nel no longer available

SOURCE: Office of Technology Assessment.

breeding and from commercial sources,” not nec-
essarily the number actually used in experimen-
tation.

The ILAR and APHIS surveys are so different
in their organization and methodology that it is
not meaningful to compare the two sources, even
in years for which data from both are available.
It is also difficult to point out significant changes
within this data source because the ILAR method-
ology varied over time and could not be verified
adequately, so changes in numbers are difficult
to substantiate.

ILAR Surveys of Laboratory Animal Use (20) con-
sist of tables summarizing the results of question-
naires on the number of animals used for research.

As ILAR personnel cannot discern who was sur-
veyed and who responded, extrapolation for miss-
ing data is impossible. The surveys could, how-
ever, be of some use in assessing trends between
1965 and 1971. A “poor” confidence rating was
given.

The 1968 Survey of Laboratory Animal Facilities
and Resources (21) appears to have been a very
thorough and statistically sound survey including
all known users of laboratory animals. The results
shown, however, are only for the 683 organiza-
tions eligible for Federal grants that responded be-
cause of the interest of the survey sponsor (NIH).
It is possible, however, to normalize for missing
data based on the reported biomedical research
expenditures for these 683 organizations of $920
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Table 3-3.—Reliabiiity of Various Data Sources (Continued)

Years Confidence

Source covered rating Strength(s) Limitation(s)

Alex Brown & Sons 1981 Poor At the time, it was thought to Data based on a few inter-
represent best estimate for lab  views, and mostly broad
animals in U.S. market estimates

Andrew N. Rowan 1985 Poor Data distinguishes between Broad analysis with many
production, acquisition, and assumptions. Based mainly on
actual use one breeding facility

Amphibians:

Emmons 1989 indeterminate Giobal estimates
Culley 1981 Indeterminate Many assumptions
Nace 1974-81 Fair Fair detail for basis of Difficult to know actual
estimates numbers due to large number
of users
Various, on fish 1983 Fair Data consistent Global estimates only
usage

Various, on bird 1983 Poor Good detail by institutions Uncertainty about nonreporting

usage institutions, and fraction of

fowl used by lab experimentation

Data on animal trends:
Wadsworth Center, NY 1980-83 Poor

Good detail of different

Difficult to predict any trends

species used

Johns Hopkins, MD 1975-85 Poor

Limited data that are
impossible to analyze

SOURCE: Office of Technology Assessment.

million in fiscal year 1967. (The results for all re-
spondents, while not mentioned in the report, were
compiled and reported for comparison purposes
in the ILAR 1980 survey,) The confidence rating
was “fair. ”

The ILAR National Survey of Laboratory Ani-
mal Facilities and Resources (22) also appears to
be a thorough and statistically solid report, al-
though the data (for fiscal year 1978) are now 8
years old. Since it also was funded by NIH, pri-
mary attention was given to nonprofit biomedical
research institutions eligible for Federal grants.
In addition, data were received from Federal orga-
nizations, commercial research labs, and the phar-
maceutical industry. Seventy-two percent of the
2,637 questionnaires were returned; 47 percent
of those were acceptable, thus providing 1,252 re-
spondents (including 992 nonprofit Federal-grant-
eligibles, 137 commercial laboratories, 25 compo-
nents of the DOD, 21 units of NIH, and 77 compo-
nents of other Federal agencies). Although the
individual identities of the respondents are un-
known, the biomedical research expenditures of

the nonprofit organizations are known. Since their
data are reported separately from all respondents,
an extrapolation to the unknown cases can be at-
tempted based on the known national (meaning
“all use in the United States”) biomedical research
expenditures. This source was assigned a confi-
dence rating of ‘(fair.”

W.B. Saunders & Company

W.B. Saunders&Company (41) surveyed the lab-
oratory animal market in 1965 and projected fig-
ures for 1970. The survey and its estimates are
widely quoted as one of the first estimates of ani-
mal use. The survey methodology is unclear and
the company no longer exists, so these data fall
under the “indeterminate” category.

Foster D. Snell, Inc., for
Manufacturing Chemists Association

A study performed by Foster D. Snell, Inc., for
the Manufacturing Chemists Association (25) esti-
mated that 35 million mice and 40 million rats were
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produced domestically in the United States in 1975,
and that 20,000 monkeys were imported from
India. The report’s authors could not be located
and the methodology is unclear, thus making it
impossible to validate. It appears that the data are
based on interviews with personnel at two ani-
mal breeding facilities (Charles River Breeding
Labs, Inc., and White Eagle Farms) and perhaps
a few other people in industry, academia, and gov-
ernment. As it is difficult to give any credibility
to such data, the source was assigned a confidence
rating of “indeterminate. ”

Alex Brown & Sons

An Alex Brown&Sons (2) report on Charles River
Breeding Labs, Inc., stated that the company pro-
duces 22 million animals annually worldwide, spe-
cializing in mice, rats, guinea pigs, hamsters, and
primates. It did not give any breakdown by spe-
cies, nor do any other analyses of Charles River.
The number was primarily a guess based on a few
interviews and so its value must be questioned.
The confidence rating of this source was “poor.”

Andrew N. Rowan

In a 1984 book, Of Mice, Models, & Men:A Criti-
cal Evaluation of Animal Research, Andrew N.
Rowan estimated that approximately 71 million
laboratory animals are used each year, including
45 million mice and 15 million rats (39), These
figures were obtained by looking at all the availa-
ble data sources for animal use in the United States,
especially information on Charles River breeding
production. In 1985, Rowan revised these estimates
to distinguish between production, acquisition, and
actual use. The new estimates on animals used sug-
gest that between 25 and 35 million animals are
used per year (40). As these are based on a very
broad analysis with many assumptions, they have
been given a confidence rating of “poor.”

Surveys and Estimates on Amphibians,
Fish, and Birds

There is little good survey information on labora-
tory use of amphibians, fish, or birds. Use of these
animals is not required to be reported on the USDA/
APHIS annual reports. Therefore, the only sources
of estimates are personal communications with
experts in these fields.

The most recent assessments of amphibian use
were the ILAR surveys of 1965-71, which indicated
the use of 3.37 million amphibians in 1971. As men-
tioned earlier, however, it is not known how to
normalize for institutions that did not report, so
the usefulness of these data are questionable and
the confidence rating is “indeterminate.”

Several individuals who use or produce amphib-
ians were surveyed, yielding a wide range of esti-
mates. A former general manager of a major sup-
plier of amphibians estimated that approximately
9 million frogs were shipped by suppliers in 1969
for educational and teaching purposes (13). This
is a global estimate and so its confidence rating
was considered “indeterminate. ” An amphibian
researcher at Louisiana State University did a sur-
vey of the use of bullfrogs that estimated that
150,000 bullfrogs and 200,000 tadpoles” could have
been used in 1981 (a decrease since 1971, he found).
He then assumed that bullfrogs represent roughly
10 percent of amphibian use and estimated that
about 1 million frogs and 2 million tadpoles were
used in the United States for teaching and research
in 1981 (8). The assumptions in this method are
very general and so the value of this estimate is
questionable; an “indeterminate” rating was as-
signed. Finally, George Nace (34,35) estimated that
about 9 million frogs were shipped by suppliers
in 1971, but that this dropped to roughly 4.5 mil-
lion in 1981 and stabilized at that level in 1984,
with 90 percent of the usage educational and 10
percent research. There is fairly good detail for
the basis of the estimates, but it is difficult to con-
firm the totals due to the large number of users.
This source was given a confidence rating of “fair.”

Reliable data on fish used in laboratories were
particularly difficult to obtain. Estimates were
received from commercial and institutional (includ-
ing Government) users in the field. For fish over
half an inch long, the yearly use appears to range
between 500,000 and 1 million. For smaller fish,
the best estimate is that 2 million to 3 million are
used yearly. Most are used for toxicological studies.
Although the numbers are fairly consistent from
source to source, they are only global estimates
and so were given a confidence rating of “fair. ”
These numbers apply only to laboratory use. They
do not include fish that are used in the wild in
propagation, contamination, feeding, and other
ecological studies.
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For birds, many of those completing the APHIS
data sheets voluntarily reported bird use under
the “wild animal” category. According to these data,
at least 33,910 birds were used in fiscal year 1982
and 29,781 in fiscal year 1983. Of these, the Univer-
sity of Maryland used 17)915 birds in 1982, and
12,305 in 1983 (46). Since this one institution used
such a large fraction of the reported total, inquiries
about other large possible users indicated that
many of the poultry research institutions (mostly
land-grant universities in the East and South) did
not report birds on their APHIS forms, The largest
of these, in terms of poultry research, is North
Carolina State University, from whom it was learned
that approximately 41,000 birds were used for
poultry science and 1,100 in veterinary schools
(7). Checking the APHIS data sheets for other land-
grant institutions showed that most had reported
bird usage. In addition, discussions with research-
ers at several institutions established that only 80
to 85 percent of the poultry science usage is in
laboratories with the remainder mostly in feed-
ing, management, and breeding studies. Therefore,
although there is good detail for many institutions
on bird use, there is uncertainty in the APHIS data
about nonreporting institutions and about the pro-
portion of fowl used in actual experimentation.

Several individuals have estimated bird use in
the United States. James Will of the Animal Re-
source Center at the University of Wisconsin in
Madison, WI, estimated that 25,000 to 100,000
avian individuals are used for laboratory experi-
mentation (54). Andrew N. Rowan of Tufts Univer-
sity School of Veterinary Medicine in Boston, MA,
estimated that at least 500,000 birds are used in
biomedical research (00). Both of these figures are
based on very weak data and so are assigned a
confidence rating of “poor. ” Thus, using these esti-
mates and the APHIS bird data, an annual use of
between 100,000and 500,000 birds is as accurate
an estimate as can be made.

Data on Trends in Animal Use

Several limited data sources exist that suggest
trends in animal use in the past several years. At
Wadsworth Center for Laboratories and Research,
New York State Department of Health (Albany, NY),
the use of mandated species decreased 40 percent
from 2,925 in 1980 to 1,754 in 1983. The use of

387 0 - 8 - 3

rats and mice also decreased substantially (22 per-
cent), from 72,796 in 1980 to 56,681 in 1983, at
a time when total research dollars available con-
tinued to increase (11. At The John Hopkins School
of Hygiene and Public Health in Baltimore, MD,
the daily census of animals decreased from over
8,000 in 1975 to approximately 2,000 in 1985 while
animal care personnel dropped from 10 to 4 and
research expenditures more than doubled (14).
These data sources are limited in scope, use differ-
ent counting mechanisms, and can be considered
anecdotal in nature. They were assigned a confi-
dence rating of “poor. ”

Calculating Rat and Mouse Usage

Using these same data sources, estimates for an-
nual laboratory use of rats and mice in the United
States were calculated. The criteria and scales de-
scribed earlier were also applied to assign confi-
dence ratings to the estimates. To gauge annual
laboratory-animal use, minimum average costs of
$4 per rat and $2 per mouse (6,15,24,30,36,55)
were assumed to represent conservative prices for
a typical research subject. This permitted extrap-
olations based on price to represent an expected
maximum of animals that could be purchased.

Three different methods were used to estimate
the use of rats and mice in the United States. The
first involved using indirect means for the calcu-
lations, while a second method used 1978 ILAR
data. The third, and most reliable, method relied
on corrected USDA/APHIS data and involved cal-
culations using regression equations.

Indirect Estimates

Possible methods for estimating rat and mouse
usage under this category involve extrapolations
from data based on NIH funding, NCI usage, NIH
total use as a function of intramural use, and ani-
mal breeder information. For example, an estimate
based on NIH funding involves the following steps
and assumptions:

- NIH funds 37 percent of all national biomedi-
cal research expenditures (52).

.In 1983, NIH awarded $582,571)000 in direct
costs to 5,011 extramural projects utilizing rats
and other species (4). If it is assumed that all
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expenditures went to projects that used only
rats, an upper limit can be extrapolated for
rats purchasable using NIH funds.

+ Twelve percent of direct costs of NIH-
sponsored research funds go toward the pur-
chase of supplies, glassware, chemicals, re-
search animals, and items listed as expenda-
ble (55).

« If it is assumed that half of the supply funds
went toward the purchase of animals, then
$34,954,260 would be available for the pur-
chase of rats.

« At $4 arat, 8.7 million rats could be purchased.
In 1983, NIH awarded $531,519)000 in direct
costs to 4,080 projects using mice. At an aver-
age cost of $2 per mouse, 16 million mice could
be purchased with NIH funds.

+ Assuming that NIH supports 37 percent of ani-
mal use in the country, then the potential num-
ber of these two species purchasable in the
United States is estimated at 23.6 million rats
and 43.1 million mice. This indirect method
(whether it uses NIH data or NCI data or ani.
mal breeder information) involves many as-
sumptions, limited data sources, and cannot
be considered very reliable. It was assigned
a “poor” confidence rating.

Estimate Using Corrected ILAR Data, 1978

The results of the 1978 National Survey (22) per-
mit approximation of animal use for all users with
techniques that fill in the missing data of non-
respondents based on a method such as the fol-
lowing:

- The NIH-grant-eligible nonprofit biomedical
research organizations responding to the sur-
vey reported biomedical research expendi-
tures of $2,2 billion for 1978.

+ Total national biomedical research expendi-
tures are estimated at $6.27 billion for 1978

52).

. I(f i'z is assumed that animal use (in numbers)
is proportional to the dollar amount spent on
research utilizing them and that the usage rate
of animals by all institutions is proportional
to that of nonprofit institutions, national usage
equals (nonprofit ILAR 1980) X 6.27/2.2. This
yields an estimate of 16 million mice and 5.6
million rats used in 1978. Such methods do in-

volve some assumptions not easily justifiable
and so the confidence rating is somewhat
lower than for the ILAR data on which they
are based. In addition, they are based on in-
formation already 8 years old.

Estimate Using Corrected APHIS Data

About two-thirds of the institutions completing
APHIS annual reports for 1982 and 1983 volun-
teered information on the number of rats and mice
used. Regression equations based on those insti-
tutions reporting the specific species on the An-
nual Report of Research Facility forms were used
to estimate the numbers of rats and mice for those
institutions not reporting these species (17). The
estimates obtained using these regression equa-
tions and then simply applying the mean value for
reporting institutions to the nonreporters are
shown in table 3-4 (which summarizes all the esti-
mates discussed). These regression equations yield
estimates of 8.5 million mice and between 3.4 mil-
lion and 3.7 million rats used annually in 1982 and
1983; applying the mean value for reporting insti-
tutions to those that did not report yields higher
estimates. Given the fairly detailed database to
which the regression equations were applied, these
estimates received a confidence rating of “good. ”
The estimates generated from these corrected
APHIS data are likely the most accurate that can
be obtained with data currently available.

Summary and Analysis
of Estimates

Table 3-5 summarizes the various estimates on
animal use discussed in this chapter. Several fac-
tors reduce the usefulness of these data, however:
APHIS’s definition of animal (which excludes rats,
mice, and birds) and the exemption from regula-
tion of research facilities that do in-house breed-
ing and receive no Federal funds. These limitations
may cause the numbers generated from the APHIS
data to be underestimations of the total animal use
in the United States for research, testing, and edu-
cation. For example, the Directory of Toxicology
Testing Laboratories published by the Chemical
Specialties Manufacturers Association, Inc., lists
110 facilities in the United States. In checking these
against the list of APHIS registered research facil-
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Table 3-4—Estimates of Rat and Mouse Usage in Laboratories, 1978, 1982, 1983

Rats
(millions) (millions)
Confidence
Basis of estimation 1978 1983 1978 1982 1983 rating
Indirect means—NIH funding . . . . — 43.1 — — 23.6 Poor
Corrected ILAR data:
Nonprofit funding share. . . . . . 16.0 — 5.6 — — Fair

Corrected APHIS data:

Regression . . . . . . . . . . . . . ..

Average . . ... ... —

.. — 85 85 — 34 37 Good

11.2 — 4.1 4.6 Good

SOURCE: Off Ice of Technology Assessment.

ities, 40 percent were not registered and so would
not file a report. Any animals used in those facil-
ities would not be reported in the APHIS data. The
1978 ILAR National Survey of Laboratory Animal
Facilities and Resources stated that 35 percent of
mice and 19 percent of rats acquired for research
were bred in-house by the researchers (22), so
these too might not appear on the the APHIS data
sheets. Thus, all these limitations mean the APHIS
data may be underestimations of total animal use,
but it is impossible to estimate if the difference
is significant. Ideally, the results based on APHIS
data could be compared with estimates based on
animal breeder numbers. However, since informa-
tion on distribution of costs per animal is proprie-
tary, such an analysis is impossible. Therefore, al-
though the data contained in the APHIS reports
are the most reliable, they do not include all possi-
ble users of laboratory animals.

Inspection of some 150 institutional Annual Re-
port of Research Facility forms raises several other
doubts as to the accuracy of the data collected by
APHIS. In general, the form seems to lack any in-
struction to the individual institutions on how it
should be filled out. As a result, there is no con-
sistency in the ways in which forms are completed.
The reliability of the data on the forms today is
in question. Figures 3-2, 3-3, and 3-4, which exem-
plify the reporting problems, are actual forms re-
turned to APHIS for 1983, although the institution
names have been deleted. For example:

. Some forms have an error that can lead to
miscalculations of the number of animals used:
Column F asks for the addition of columns
B +C +D +E. The actual number desired
is C +D +E. Thus, some reports have dou-

bled the number of animals used (since
B=c +D +E) (see fig. 3-2). These types of mis-
calculations, along with normal mathemati-
cal errors, were corrected in the OTA esti-
mate of animal use in the Federal Government.
Thus, the numbers for Federal agencies in
these two sections are different for the same
APHIS institutional reports. (For Federal agen-
cies, this difference is fairly small.)

+ In many cases, respondents did not seem to
understand how to classify the animals used
in the different experimental categories. If
the APHIS form is read literally, any animal
given drugs to avoid pain or distress is also
an animal that experiences no pain or dis-
tress and could be counted in both catego-
ries (See fig. 3-3).

« The answers to the category “wild animals”
differed greatly. Some forms listed legitimate
wild animals, such as seals, while others in-
cluded as wild such animals as gerbils, cattle,
sheep, and pigs (see fig. 3-4). In fact, the “wild
animals” line was often filled in with farm ani-
mals, which are exempt from being reported.

« The forms are now improperly labeled in
that rats and mice are included under col-
umn A, “Animals Covered by the Act, ” yet
they are specifically exempted by USDA
regulation from coverage by the Animal
Welfare Act. Many institutions that filled out
APHIS forms may have been unaware that re-
porting rats and mice was voluntary.

These examples serve to characterize the present
system as lacking clarity and uniformity in def-
inition and accurate reporting, Redesign and en-
hanced explanation of the APHIS form would lead
to collection of more accurate data on animal use.



Table 3-5.—Various Estimates of the Number of Animals Used in

the United States

W. B. Saunders W. B. Saunders ILAR ILAR ILAR APHIS APHIS APHIS Health Designs
(estimate) (projection) (estimate)
Group Species 1965 1970 1967 1970 1978 1980° 1982° 1983° 1983
Number of reporting institutions . . . . . .. - 1,371 1,523 1,252 975 1,127 1,146
Rodents Total 58,440,000 94,480,000 30,363,000 37,247,377 18,646,171 828,216 1%,338,685 12,%59,3? 13,175,716
Mice 36,840,000 59,560,000 22,772,300 25,687,067 13,413,813 889,744 1913167 8,500,000
Rats 15,660,000 25,320,000 6,131,000 9,870,628 4,358,766 — 2025814  372694% 3,700,000
Hamsters 3,300,000 5,340,000 785,900 870,056 368,934 405826 417267 454,419 454479
Guinea pigs 25%8888 4,070,000 613,300 737,899 426,665 422390 497,860 521,237 521,231
Other rodents 120, 190,000 60,500 81,727 79,993 - - - =
Rabbits Total 1,560,000 2,520,000 504,500 494,591 439,986 471,297 547,312 509,052 509,052
Carnivores Total - - 370,400 247,310 242,961 257,265 254,628 231,171 237,57%
ats - 99,300 56,646 54,908 68,482 59,961 33,34216 oh,34
005 - 262,000 182,728 183,063 188,783 194,867 182,425 182,425
Other carnivores - 9,100 7,936 4,990 — — - -
Ungulates Total - 106,200 95,636 144,595 - - - -
Nonhuman primates Total - - 57,700 54,437 30,323 58,024 54,565 59,336 59,336
Birds Total - - 2,070,500 667,263 450,352 - - l00,000¢
Amphibians Total - — 2,039,490 — - — - 500,000°
Frogs and toads - — 2,022,755 - - - - -
Other Total - - 601,663" — 9,102 - 4,000,000
ALL ANIMALS TOTAL 60,000,000 97,000,000 33,472,300 41,667.767 19,956,386 1,661,904 11,387,390 12,964,536 18,561,875
°D,t,obtained from A“/ma/ welfare Enforcement Ffepoti to Congress for 19S0. They do not include any numbers for rats and mice
B e ~oma B, HAN @signs, |, (RWhester, Ny) with all available Annual Reports of Re~arch Facilities The data for rats and mice are from volunta~ reporting of the use of these species.

‘Estimates stated are highest value Of a rough ran9e.

‘Marine mammals, fish, and reptiles.
‘Wild animals.
‘Fish.

SOURCE: Office of Technology Assessment.
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Figure 3-2.—Example A of APHIS “Annual Report of Research Facility”

Th 1s report Is rectutrect by law ( 7 UsC 2 143). Fal!l I report accoralng to the regulations cdn
result In an oraer to cease dna ales, st and to be subr 3 penalt les as proviaea for tn Section 2150. \
UN ITEO ST AT ES OEPA RTM ENTO F AG Ricu LTu R E 1. OAT E O F REPORT [ I

Lar -
AN IMAS- A NO PLANT HE ALTH INSPECTION SE RV ice i
VETERINARY SERVICES ?larch 7, 1984 UMt NU. 0579 0036

2. HE AOQU A RTERS R ESEA RC M FACILITY f JAT2m@ .& A ddres.c, as WgSS.
tared wt(h L'SLI\, include Zir Cod?)

ANNUAL REPORT OF RESEARCH FACILITY
("Required For Ldc/l Reporthtf Fucllif}, 11'/terc .4 wmus ire ffeid
4 d -111 A trelldl~ig [ ‘ercn~]urlal; Has Respmisthility)

‘ S. REGISTRATION n o.

INSTRUCTICsSNS
|4 werorTiNG F Acl LiT V f \"ome and Address, include ZIP Code/

Repssrtmg Facllltv - complete Itcms 1 ckough 24 and submit to vour
Headquarters Faclll:>' Attach additional sheets If nccessary. !

Headquarters Facdity - complete Jtcms 25 though 27 and submit on or before
December 1 of’ each year for the precedin~ Fedcr~! fiscal }“ear (October 1, to
Septcmber 30" to rhe Veterinarian In Ch.irgu fur the Sutc where t hc research
facd~t~ hcadqu~rtcrs 1s rcgtstered.

REPORT o FA NtM A LS uSEO IN ACTUAL RESE A RCfi, TESTING, O R EXPERIMENTATION SSCtlOn 2.28 Of Animal welfare RO9UlattOnS rS@UlreS aPPr@
Dria t€ USe of anesthetics, analgesics, ana tranau,l 1zIng arugs auring reieafch, test Ing, or exDerlmentat Oon. Exsrertments !nvolvtng pain or atstress without use of
tnese arugs must De feoortea and a br lef statement explatnnng the researcn.

A la. c D. E.
Number of animals usea

Number of animals used
in research, exper!mants,

N Num 8 \nal ta wase.cicil, siperfm, erots, | o1 [SSEEITE STRSTIANS:
Anamals  COvereCl At e o AnIrnals %% | o. tests where agtwotsriate| i (5 HOLO PR OF TOTAL NO
" maBs A e A dn'ma: s o t':ssssar/cm}ol?r(rs:r r:g'vpasﬁ | anesthctlc, e nalgestc, or trallon of apDroorlate Of An#mals
Y Act adeo tl b L~ !
. tranaulltzer drugs were ¢ .
Year or rristress. 9 anesthetic, analgeslc, or (Cok. B + C+ D + k)

aaminfsterea to avofd

trang “ulozer drugs,
pain or alstress.

fA ttach brwf exp/anation}

5. bogs -610 0 610 _ _ﬂ 1220

7. Guinea Pigs 1 N 0 0

~. iidmstcrs 0 0 I

9. Kabblts 2 24 0 0 48

10. Primates 0 0 0 | f-1 |

11. Rats 4500 0 4500 0 9000

12. wice 2000 1200 800 0 4000

WI 8RR L1313 e
“se-biis 50 0 0 0 50

i< sheep 8 1 7 16

~“Cattle 10 0 10 0 20

CERTIFICATION BY ATTENDING VETERINARIAN FOR REPORTING FACILITY OR INSTITUTIONAL COMMITTEE

1 (we) hareby certify that the ;vim wsa amount of e salgesic. anestfsetlc, e nd tranaulllzZIn9 drum used on an-mals durm9 e ctual research, tedtin9 or +xoer~mem
tatlon tnCJ;aln9 POStODOratlva ® nd 0,0St-OrOCddUral CW8 was deefnea ® fsss?ooriate to relieve Daln Jnd distreas for tfso subject ® nimal.

16. SIG WATURE OF Afis?NDING U ETJ?RlI N4Rt AN s 7. ~STLE I a. OATC StGUEO

~

OSIGRATUAE OF COMMITIEE MEMBER 70/ WMTLE .7;>ATE SIGf4=D
7 &/ 57

22. w on AU RNQ comMMITTEE wewmeer 23. fCATLE * ug) 7IGNED

CERTIFICATION BY HEADQUARTERS RESEARCH PACILITY OFfFFiIclaL
| certify that the ® bove 15 true, COrreCt, and COm Olete ® nd that Professlorrally ® cceptable stana?rds governtng the care, tr~tment, ® nd uee of ¢ mmals Including
e rsgroertatc use of anesthetic, dflal9eSW ana tranQu NIzIn9 arugs, durlng actual raeezrch, testing. or axperlmwstat!on including post-operative and post-procedural
~re are bsdnq followea by the above research fac!lit tes Or Sites ( 7 U.S. C. Section 2 143).

2S SIGNATURE O F RESPONSIBLE O FFICI AL 26. TITLE 27, DATE SIGNSID

vs FORM 18-23 pPreL,lous €dtllon obsolete
{AUG 81)

SOURCE: Animal and Plant Health Inspection Service, U.S. Department of Agriculture.
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Figure 3=3.-Example B of APHIS “Annual Report of Research Facility”

Thk reoort Is retaulrotl oy law ( 7 USC 2143). Failure to rwJrt acCOrd-n9 to tne 1091JI~1

-esult in e n order to ceJse ® nd desist and to b. Subject to penaltles as cwovidetl f
—_—

tlOns Can
In Sectlon 2150.

UN 17=0 ST ATSSS OSS?ARTMCNT O F AG RICU LTU RC
ANIMAL ANO e LANT HEALTH INSPECTION SSSRV icc
VCTERINARV SERVICES

ANNUAL REPORT OF RESEARCH FACILITY
(Reqired For Each Reporting Facifity where Animals Are Held
Artd An Attertdirtg Veterinarian mu Responsibility)

DATE O F REPORT 10/17/85 |

Z.HE AOQU a rre RS RESEARCH Faci LITV (Name & Addre6& w
tered with USDA, melude Zip Code)

1
FOR M APPROVED

OMB NO. 0579-0036

rei?u-

INSTRUCTIONS

Reporting Facility . complete items 1 through 24 and submit to your
Headquarters Facility. Attach additional sheets if necessary.

Headquarters Facility . complete items 25 through 27 and submit on or before
December 1 of h year for the preceding Federal fucal year (October 1, to
September 30) toe%(he Veterinarian in Charge for the State where the research
facility headquarters is rcuistered.

3. REGISTRATION NoO
(Name and Addrwa,

4. REPORTING FACILITY include Zap Code)

REPORT OF ANIMALS USCO IN ACTUAL RSSSEARCH, TCST INC. OR EXP
prlate use of anesthetics, anal9esics, ® nd tranqutlizing drugs during research, tOSI
these drwS must be rePOrted ® nd a brief statement explaining thsj rsaearch.

nmc nT AT 0N - Sect lon 2.28 of Animal Welfare Regulations retruires aocwm
), or experimentation. Experiments involving pain or distreas without uee of

A 8. c. t D. C. N F.
i UMDW oo nimats usea
?‘n‘”r"b‘” ;’éha"'.'“a‘s r%rJn!)nelg In research, experiments,
New Number of « nimals used | , B8 WREFE s pyuues | 1 teStS involving pain or TOTAL NO
Animals Covered Animals in research, e xperiments, | anestiwtic analgesicpp o distress without arYminls- of Animals
BvAct Added this or tests involving no pain | ;.o oo T as were tratlon of e ppropriate (cola +C+D+E)
Year or distress. . dminktered t s void anesthetic, analgesic, or g
bain or distress tran-ullizer  drugs.
. (Attach brwf explanation)
5 Dogs | 14 | 14

6

7. Guinea Pigs 18

18 36

8. Hamsters

9. Rabbits 130

130 260

10. Primates

il.. Rats 20

20 40

12. Mice 250

250 500

3, Wi AniSda {SPeCiy]

14,

i5.

CERTIFICATION BY ATTENDING VETERINARIAN FOR

REPORTING FACILITY OR

INSTITUTIONAL COMMITTEE

I (W.) hwcby csrtlfy that the typo e nd ¢ mount of <nalgssl~ e toathot.i~ e fid trMIqulliZIra9 drugs used on e timms during e ctual rsaserch, t4Stin9 or e Xparhrrem

tition Including peat-operathre and post-procedural c4re was desmed @ ssprowlate to r.llev4 PSIin ® nd dlatmaa fOr the subject e fSI_I.

16. SS*A Tuwc Or~-NOING VCTKRINARIAN s 7. TITLE 8 S. DA7C SIGNCD
/o/4/1~3

19. s i ~-u R E ~MCMBCR 20. TITLE 2t DATE S#eNCO

22. SIG NATURC Of COMMITTCXMB.ER 23. TITLE 24. OATC SIGNCD

CERTIFICATIC$SN BY HEADQUARTERS RESEARCH FACILITY OFFICIAL
| certify that the e bove Is true, COrrSCt, e nd complete and that profosslonally e cceptable standards 9overning the ~re, trsatmont, e nd use
aPPrOPrlatO use of ® nOSttS6tiC, ® nal94sk, and tranquilizing strugs, durlrw e ctual reasarch, testing, or sxparlmontatlon Inclsrding peat.opwatlw e nd post-procedural
u r e ~ being followed by the gbove research facllitles or sltea (7 U.S. C. Sactlon 2143).

of wsimals Irrcluding

)

28. SI+NATUR* OF RESFPINIORLBFFICIAL 26. TITLE 27. DATE SIGNED
° 2
VS FORM 18-23 Rsviorw e ditfon obookte
(AUG 81)
SOURCE: Animal and Plant Health Inspactlon Service, U.S. Department of Agriculture.
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Figure 3=4.—Example C of APHIS “Annual Report of Research Facility”

&1&C& &w,r6 DIl.w(7 USC21431. F.,IUreto,.,orta.co~d,.g tot.ereg.,.tiomcan
result in e n order to cease ana desl$t ana to be sublect tO Penaltles as Drovided fOr In section 2150.

ATCS DEPARTMENT O F AG RICV LTU RE 1. OAT E O F RcPO RT FORM APPROVED

:
DEGEWT&TN &2 A0 nt S eneemonse v e 30 NOV 83

!
2. HE AOQU ART E RsR ESE A RCU FACI LIT Y 1,aMC A AOareSS, a W17U-
tered with t)sSD,l, Include Xir Code)

w m 1 & B
ANNUAL REPORT OF RESEARCH FACILITY
(Required For 12zcli Reporflrrg Facility It here Animak Are Held
Artd An .~ttendtng I’ ctermurwt Ha-s Responsibility)

I 3. REGISTRATION NO.

INSTRUCTIONS
Roportmg Faclitty - complete Items 1 through 24 and subm]t to your
Headquarters Facihty. Atuch additional sheets If necessary. 1

Headquarters Facilny . complete Items 25 through 27 and submit on or before
December 1 of each year for the preceding Federal fual yczr (Octobe: 1, to
September 30) to the Vcceruuran m Charge for the State where the research
facilltv headquarters « reg~stered.

4 REPORTING F Ac! LIT+ (A amc and Add?es$, !nc)ude Zw COde)

REPORT o F A NtM A LS USEO | N ACTU A L RESEARCH, TESTING, O R E X PE Rl M IS NTAT ion - Sect ton 2.28 Of Animal We! fare Reguiat .On S rCOU IreS aPOrG
priate use of Jnesthetics, analgesics, and tranou[l Izing drugs Cluring research, teStin9, or 8x Perlmentatmn. Exper{ment$ tnvolvtng patn or dtstress wlrnout use of
these Orugs KIU51 be fCPOrter] and a or lel statement exolaoning the rSisear Ch.
A. ifs. lc. 1o Ic. F
Numtser of ® nimals used
on fesearcn, exoer$ments,

Number of ® nimals used
In reuarcn, e xpeflments,

or tests Involvtng Pain or
New Number of animals used | o tests where aopromiate| g i | TOTAL NO
An8mals Covered Animals In research, exver oments, | . inetic. analgeslc, or .strem without aamints. Of An8mals
By Act I Acs-grthis or rests Involvong no patn [ yeoiouiiizer drugs were tratlon of ¢ oprorwmte Cols. X o Ce D + L*
or Olstress. 9 anestnetlc. analgesic, or (Cols. )

® dm!nisterest to ® vo!d

s YTBEN 2% s
5. bogs TRV 189 0 | 201
6. C&s o {o ;0 |0 0

7. Guinea Pigs | 383 | 137 ‘ 186 | 0 323

8. Hareters 1 | o L B o

9. Rebbits |, 638 ~ 40 ‘ 598 | 0 ‘ 638
1

10. priretes lo | P19 | 0 | 1

11. Ras ‘ 4357 | 1940 | 1444 0 3384

12. wice 1373 363 739 0 1102

Wild Animals (spec:fy)

13 293 0 293 0 293

“ DOMESTIC PIGS 609 0 609 0 609
= GERBILS 100 0 100 0 100

CERTIFICATION By ATTENDING VETERINARIAN FOR REPORTING FACILITY OR INSTITUTIONAL COMMITTEE

| (We) hereby certlfY that th. tYPe e nd e mount of e nalgeslc, anesthetic, ~nd trantsulllzing drugs used on e nimals dtsrin9 actual research, tssattng or e xpertmen.
tation #nclurSing POSt-OP*rative e nd. oost-orocodural-r~ wasKteemeO e ptxom!atc to relleve oaln e nd distress for the subject e nimal.

ts. sIC3NATu RE OF ATT fsNOING V =TEfelN4~~ ~ f 7. TITLE $8. OATE SIGNEO
. 30NOV 83

U €. SIGNATURE OF Co sAam IT T CSS MS@IBER 20. TITLE 21. OATE SIGNED
22. SIGNATURE O F COMMITTEE&EMBER j 23. TITLE 24 OATE SIGNED

1
CERTIFICATION BY HEADQUARTERS RESEARCH FACILITY OFFICIAL
i certify that the above is true/ correct, and complete and tfsat rxofesslonally e cceptable stanaards governing the care, treatment, and usc of animals Inclualng

e pwopriate use of anesthet j¢, analgesic, and trancrutlazing Orugs. Ourting e ctual rosearcn, testtng, or ex$aertmentataon Including post-osseratlvo arm post- Proc@aural
care are being toliowed by/tne above researcn facll It les or sites ( 7 U.S. C. section 214 3).

>
25. SIGN ATU RE O & WESPONSIBLE OFFICIAL 26. TITLE 27. OATE SIGNED

| 30 NOV 83

b

VS FORM 18-23 Previous edat:on obsolete
[AUG 81)

SOURCE: Animal and Plant Health Inspection Service, U.S. Department of Agriculture.
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Even with these limitations and qualifications,
the numbers generated by the APHIS data pro-
vide a range that can be used in discussions of ani-
mal use. The totals include: 1.8 million mandated
species, 100,000 to 500,000 birds, 100)000 to
500,000 amphibians, 2.5 million to 4.0 million fish,
and 12.2 million to 15.25 million mice and rats.
Therefore, it appears that between 17 million
and 22 million animals are used in united
States laboratories annually.

The largest group is represented by mice and
rats. For reporting institutions, mice represent 60.8
percent of all animals used, and rats 25.1 percent.
In addition, for the mandated species, certain in-

stitutions use specific species disproportionately
to their percentage of overall total use (see table
3-6). Fifty percent or more of all cats and dogs are
used by universities and medical schools. Guinea
pigs are used mostly by the pharmaceutical indus-
try, whereas hamsters are used more often in bio-
medical research, and to a lesser extent in univer-
sities, medical schools, and the pharmaceutical
firms. Sixty-two percent of rabbits are used in
universities, medical schools, and the pharmaceu-
tical industry, as are 75.6 percent of the primates.

For rats and mice, the trends indicated in table
3-6 are clouded by the fact that there was more
reporting of rat and mouse usage in 1983 than in

Table 3-6.-USDA/APHIS Data, Changes 1982-83
(reporting Institutions only)

Institution  type

Universities Hospitals Bio- Toxicology Pharmaceu- State & Food, feed
& medical nonuni- medical testing Chemical tical, device local & miscel. Federal
schools versity research labs companies & diagnosis government laneous agencies Total

fear
Rats:
1982 1,079,208 86,472 343,915 97,237 176,874 558,630 11,299 12,700 359,479 2,725,814
1983 1,234,864 108,430 408,938 144,162 114,215 778,425 30,378 14,355 439,729 3,269,494
w»Change 14 23 18 48 -35 39 168 13 22 19
Mice:
1982 1,678,300 203,768 1,579,664 431,464 161,659 1,669,629 200,150 6,247 958,863 6,889,744
1983 1,951,466 222,080 1,512,424 495,087 158,752 2,021,157 477,250 3,632 1,071,339 7,913,167
wChange 16 8 -4 14 -1 21 138 -41 1 14
Dogs:
1982 98,983 13,622 22,291 3,457 2,194 37,604 322 3,698 12,696 194,867
1983 90,001 12,605 21,483 5,003 1,591 38,311 436 3,400 9,595 182,425
»oChange -9 -7 -3 44 =27 1 35 -8 —24 -6
Cats:
1982 34,555 2,716 7,697 137 115 9,073 87 2,040 3,541 59.961
1983 32,535 2,265 6,788 172 44 8,624 72 2,092 2,774 55,346
oo Change -5 -16 -12 25 -61 -4 -17 2 =21 -7
Guinea
pigs:
1982 82,198 6,104 25,225 35,145 18,182 272,405 9,044 1,504 48,053 497,860
1983 64,554 7,195 30,696 28,753 14,722 297,849 10,090 930 66,448 521,237
0/0 change =21 17 21 -18 -19 9 1 -38 38 4
Hamsters:
1982 151,365 5,501 65,146 12,954 3,180 131,227 8,401 23 39,490 417,267
1983 115,483 5,472 169,272 11,922 612 112,618 3,193 22 35,885 454,479
oo Change -23 -05 159 -7 -80 -14 -61 -4 -9 9
Rabbits:
1982 173,716 15,171 63,863 60,785 20,970 177,289 2,102 1,862 31,554 547,312
1983 158,058 15,042 64,626 55,785 22,034 159,276 1,948 2,504 29,779 509,052
o change -9 -0.8 1 -8 5 -10 -7 34 -5 -6
Primates:
1982 23,353 557 13,543 2,577 144 7,709 329 66 6,287 54,565
1983 22,201 1,059 13,272 5,809 25 9,376 243 82 7,269 59,338
wchange -4 90 -2 125 -82 21 -26 24 15 8
Institutions
reporting:
1982 410 129 167 27 145 19 26 125 1,127
1983 402 140 159 L 31 155 18 32 123 1,146
oo Change -2 8 -4 8 14 6 -5 23 -2 2

SOURCE: Office of Technology Assessment.
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1982. So, although it appears from table 3-6 that
the usage increased, this was in fact not so (as can
be seen from table 3-4). Data for all institutions
from the regression equations show no change in
mice and a small increase in the use of rats. How-
ever, since the same pattern of increase by institu-
tional group reporting can be seen from table 3-6,
there has likely been no increase or decrease in
use of these two species between 1982 and 1983.

In table 3-6, the number of reporting institutions
includes those that reported any number for any
species, whether these included rats or mice or
not. Few significant changes occurred as a func-
tion of institution type for the 2 years surveyed.
No trend in animal use can be identified be-
tween 1982 and 1983, and the available data
provide no justification for predicting either
increases or decreases in future years. It
would have been possible to examine the 1981
APHIS data sheets and determine whether, on the
basis of 3 years’ data, a trend for the mandated
species existed, but the 1981 data sheets would
not indicate trends for rats and mice. The other
methods of estimating laboratory-animal use do
not match the reliability of the APHIS data, and
thus do not lend much credence to the numbers
reported in the past.

Future Animal Censuses

The major limitation with this estimate of an-
nual laboratory-animal usage was the need to de-
pend on available data sources, with all the limita-

tions just described. Although the APHIS data
sheets were of considerable value, they still do not
substitute for an appropriately designed stratified
random sampling of all possible users. Only then
would all possible institutions be represented. The
APHIS scheme depends on institutions to request
certification. Some may be operating and not re-
porting to APHIS. Still, with considerable further
effort, a post-hoc stratification could be done based
on the APHIS data.

Estimates could be improved by two major ap-
proaches. The first, and least expensive, would in-
volve the use of all annual APHIS reporting forms—
following an imperative redesign of the form—as
well as thoroughly determining which registered
institutions in each year did and did not report.
Then appropriate statistical estimation techniques
could be used on an institution-type and year-
specific basis to correct for missing data. The sec-
ond, and more ambitious, approach would be to
conduct a stratified random sample study of all
possible users. The stratification would be by type
of institution, size of institution, and species of ani-
mals. From such a sample, appropriate statistical
techniques could be used to project to the entire
population of user institutions.

In 1985, the National Research Council’s Insti-
tute of Laboratory Animal Resources announced
plans for another in its series of surveys of experi-
mental animal usage. The 1986 census will include
mammals and birds, but omit fish, amphibians, and
reptiles.

SUMMARY AND CONCLUSIONS

A rough analysis of the number of laboratory
animals used is important to provide some non-
text in which to discuss alternatives to using ani-
mals, evaluate progress toward the goal of using
fewer animals, and judge the effect that alterna-
tives might have. OTA therefore evaluated exist-
ing data on the number of laboratory animals used
each year in the United States.

The data sources considered included various
reports and surveys published by the National Re-
search Council’s Institute of Laboratory Animal
Resources, various market surveys, and the an-
nual reports submitted to USDA’s Animal and Plant
Health Inspection Service. For the latter source,

the individual annual reports furnished by each
registered facility for 1982 and 1983 were evalu-
ated. Generally, it was found that great dispari-
ties existed among the different sources. No sin-
gle data source presents an accurate count of the
number of laboratory animals used in the United
States since not one includes all potential users.
In addition, it is impossible to compare data among
sources due to the inadequacy of information on
survey and data collection methodologies, defini-
tions, areas of use, reporting requirements, and
the inability to justify completeness of the data.

In a comparative analysis of data sources, it was
found that the most useful data were the APHIS
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data sheets completed by every institution that uses
laboratory species regulated under the Animal
Welfare Act, APHIS requires that registered insti-
tutions report all use of dogs, cats, guinea pigs,
hamsters, rabbits, and nonhuman primates. Even
with this requirement, though, it seems that APHIS
does not receive animal-use information from all
possible users. The data from these forms were
found to be more accurate than the Animal Wel-
fare Enforcement Report, a summary submitted
annually by APHIS to Congress. This report usu-
ally neglects 10 to 20 percent of the annual reports
(those submitted late, usually after December 31)
and so underestimates the actual number of dogs,
cats, guinea pigs, hamsters, rabbits, and nonhu-
man primates used.

For fiscal years 1982 and 1983, the numbers of
these kinds of animals used, according to the APHIS
data sheets, are shown in table 3-7. For other lab-
oratory species—mice, rats, birds, amphibians, and
fish-the ability to obtain accurate estimates of the
number used is impaired by a lack of reliable data
sources. The best estimates are that 100,000 to
500,000 birds, 100,000 to 500,000 amphibians, 2.5
million to 4.0 million fish, and 12,2 million to 15.25
million rats and mice were used. (Animal use in
medical and veterinary education is estimated to
beat least 53,000 animals per year and is discussed
in ch. 9.) Total animal use in the United States,
therefore, is estimated as between 17 million and
22 million a year.

The great discrepancies in data sources meant
no trends could be observed overtime and among
different types of institution. Even within the
APHIS data for six kinds of animals, no clear trends

Table 3-7.—Animai Use Reported to the U.S.
Department of Agriculture, 1982 and 1983

Number used Number used

Animal in 1982 in 1983
Dogs.................. 194,667 182,425
Cats.................. 59,961 55,346
Hamsters . ............. 417,267 454,479
Rabbits. . .............. 547,312 509,052
Guineapigs............ 497,860 521,237
Nonhuman primates. . . . . 54,565 59,336

Total ................ 1,771,832 1,781,875

aTotals do not include rats or mice, two species that together represent the
majority of animals used.

SOURCE: Office of Technology Assessment.

were found. Indeed, the most important finding
was that no accurate source exists on the num-
bers of animals used annually in the United States.
A stratified random sample of all possible user in-
stitutions done with a correct statistical analysis
would probably be the best way to estimate labora-
tory-animal use in the United States.

In the Federal Government, six departments and
four agencies use animals for intramural research
and testing. These investigative efforts range from
uncovering new knowledge that will lead to bet-
ter health (within the National Institutes of Health),
to evaluating hazardous substances in consumer
products (within the Consumer Product Safety
Commission’s Directorate for Health Sciences), to
protecting the health of American astronauts
(within the National Aeronautic and Space Admin-
istration’s Life Sciences Division).

OTA used the APHIS Annual Report of Research
Facility forms to track animal use within the Fed-
eral Government itself by department (and by di-
vision within departments) and by species. In this
way, it was possible to identify what portion of
the estimated 17 million to 22 million animals used
yearly were used within Federal facilities. In 1983,
the Federal Government used at least 1.6 million
animals, largely rats and mice. Ninety-six percent
of the 1.6 million animals were used by DOD,
DHHS, and the VA. Of the total, about 9 percent
were dogs, cats, hamsters, rabbits, guinea pigs,
and nonhuman primates.

The APHIS forms require that all experiments
be categorized as: 1) involving no pain or distress;
2) involving appropriate anesthetic, analgesic, or
tranquilizer drugs to avoid pain or distress; or 3)
involving pain or distress without administration
of appropriate anesthetic, analgesic, or tranquilizer
drugs. Sixty-three percent of the animals used
within Federal departments and agencies were in
the experimental situation categorized as involv-
ing no pain or distress while 32 percent were given
drugs and only 5 percent experienced pain or
distress.

The APHIS reporting system lacks clear defini-
tions and uniform reporting, If accurate data are
to be obtained, the forms must be revised and bet-
ter explanations of how to complete them must
be provided.
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