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Because of the difficulty of establishing objective measures of laboratory rodents'
psychological well-being, developing environmental enrichment programs that are

actually beneficial to rodents destined to participate in laboratory research is particu-
larly challenging. Many studies of effects of environmental complexity, social hous-
ing, and increases in cage size suggest that professionaljudgrnents as to the impact of

diverse types of environmental enrichment on rodent welfare are not a reliable basis
for evaluating the outcomes of enrichment programs for laboratory rodents. Success-

ful enrichment programs will vary from one rodent species to another, between sexes,
as well as between age classes. There is a need for objective, measurable goals for pro-
posed environmental enrichment programs for rodents, as well as for empirical inves-

tigations of the beneficial and detrimental consequences of proposed environmental
manipulations.

Improving the welfare of rodents destined to participate in laboratory research
by enrichment poses challenges that often do not arise when enriching the main-
tenance environments of nonhuman animals kept for other purposes. If, for ex-
ample, members of an endangered species are held in captivity with the inten-
tion of eventually releasing their progeny into natural habitat, at least in
principle, it is easy to determine whether an environmental enrichment program
has been successful. If some change in the captive environment increases the
probability that a released individual survives and reproduces in natural circum-
stances, then enrichment has been successful. The probability of survival and re-
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production of released individuals provides a clearly stated, objective measure
of success or failure of the enrichment program.

Similarly, clear objective goals of environmental enrichment programs for ani-
mals held in zoos can often be specified. Such goals include suppression of
self-destructive or stereotypic patterns of behavior, maintenance of the natural be-
havioral repertoire of captive animals, and increased rates of reproduction. Unfor-
tunately, it is often considerably more difficult to determine whether changes in
the maintenance environment of purpose-bred laboratory rodents, that often do not
exhibit overt symptoms of psychological distress, have actually accomplished
anything other than to increase the costs of research.

Veterinary measures of the welfare of laboratory rodents-indices of injury,
disease, dehydration, and starvation-are objective and relatively straightforward.
It is far more difficult to determine whether some manipulation enhances the psy-
chological welfare of laboratory rodents, which is the goal of most environmental
enrichment procedures.

Unfortunately, there are no agreed-on measures ofthe psychological health of
laboratory rodents. Rats and mice do not wag their tails when they are happy. They
do not have facial expressions, vocalizations, or postures indicative of positive
psychological states. Consequently, once the parameters of the physical environ-
ment and schedules of cleaning have been arranged in a satisfactory manner, it is
hard to tell whether the psychological well-being of a rat, mouse, or other rodent is
unsatisfactory. It is, therefore, difficult to know whether some change in a mainte-
nance environment improves the psychological well-being of its rodent inhabit-
ants. The probability of increasing rodents' welfare by environmental enrichment
is, therefore, greatly diminished.

Our professional judgments or intuitions as to what changes in the physical or
social environment increase rodents' psychological welfare are less accurate than
we might hope. All too frequently, empirical studies, undertaken to measure ef-
fects of environmental enrichment on laboratory rodents, reveal significant gaps in
our knowledge of how to enrich rodents' environments in ways that are actually
beneficial to the animal.

Table 1 lists some of the many environmental enrichment procedures and indi-
ces of animal well-being proposed in the literature. Both were extracted from
Sheperdson, Mellen, and Hutchin's (1998) recent edited volume on environmental
enrichment. The items marked with a superscript in Table 1 are those that are
touched on in this article.

I have two goals: (a) to describe some unexpected consequences of
well-intentioned attempts to increase the welfare of laboratory rodents by chang-
ing the physical or social environment in which the animals were maintained, and
(b) to suggest that without objective research on the consequences of enrichment

procedures, attempts to improve the welfare of animals by enriching their environ-
ments are unlikely to succeed.

TABLE1
Types of Environmental Enrichment and

Potential Goals of Environmental
Enrichment

Types of Environmental Enrichment

Increased environmental complexity"

Increased cage size"

Providing social companionship'

Providing "control" or intellectual challenge

Goals of Environmental Enrichment

More natural behavior'

Maintenance of species typical repertoire'

Not fearful'

Absence of abnormal behaviors'

Rests in a relaxed manner'

Improved health'

Greater resistance to disease organisms'

Increased reproduction'

Greater longevity

Reduced cortisol levels'

Greater psychological well-being'
Opportunities for achievement

Unpredictability and novelty'

Opportunities to explore and gain

information about the environment

Opportunities for social interaction'

'Items discussed in the text.

I have n?t provided a comprehensive review of the literature. Rather, I have se-
lected studIes and obser:vations to discuss that seem to me to raise important issues

~elated to effects of envIronmental enrichment on the well-being of rodents housed
In laboratory cages.

MAINTAINING BEHAVIORAL REPERTOIRES OF
LABORATORY RODENTS

More than 20 y~ars experience with "wild" rats (Rattus norvegicus and Rattus
rattus), h?use mICe (Mus musculus), and other less-familiar rodents (such as grass-
hopper mICe and kangaroo rats) leads me to conclude it is not desirable to maintain in

laboratory rode~ts the full range ofbehaviors seen in their wild progenitors. Wild ro-
dents ar~ ofte~ dIfficult, even dangerous, to handle. When they have to undergo even
the least InvasIVe oflaboratory procedures such as movement from a holding cage to


