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"Environmental Enrichment in Rodents" is a chapter from: Smith, C.P. and V. Taylor 
(September 1995). Environmental Enrichment Information Resources for 
Laboratory Animals: 1965 - 1995: Birds, Cats, Dogs, Farm Animals, Ferrets, 
Rabbits, and Rodents. AWIC Resource Series No. 2. U.S. Department of 
Agriculture, Beltsville, MD and Universities Federation for Animal Welfare (UFAW), 
Potters Bar, Herts, UK, pp. 145-212. 
 
Environments of laboratory animals have often been designed on the basis of 
economic and ergonomic aspects, with little or no consideration for animal welfare. 
Laboratory housing conditions can deprive animals the possibility of performing a full 
repertoire of normal behavior. As a response to this lack of stimulation animals may 
show abnormal behaviors, such as stereotypies or passiveness (Wemelsfelder 1990). 
The living conditions and therefore the well-being of captive animals can be improved 
through environmental enrichment. Environmental enrichment can be defined as 
altering the living environment of captive animals in order to provide opportunities to 
express more of their natural behavioral repertoire. It is widely acknowledged that 
allowing animals to perform the widest possible range of behaviors is likely to be 
beneficial and, furthermore, providing environmental enrichment has been shown to 
reduce stereotypic behavior in captivity (e.g., bank voles: Ödberg 1987). 
The environment of an animal consists of a wide range of stimuli, including the social 
environment of conspecifics, contraspecifics and humans, and the physical 
environment such as the cage and its contents. Currently used caging for rodents 
restricts various behaviors (O' Donoghue 1993) and it is recommended that the cage 
environment should be improved to cater for physiological and ethological "needs" 
including resting, grooming, exploring, hiding, searching for food, and gnawing. 



[Note: Figure 1 is not available in electronic format. Caption: "Stimuli in the 
environment of laboratory animals (Baumans 1994)." Stimuli listed are: 1) Cage Size 
Structure Accessories, 2) Conspecifics, 3) Contraspecifics, 4) Humans, 5) Auditory 
Visual Olfactory Tactile, and 6) Nutrition.]  

Social environment 

Conspecifics, contraspecifics, and humans 

The social environment of animals can be enriched by housing them together with 
conspecifics in pairs or in groups. This will only be successful if the groups or pairs 
formed are harmonious and stable. Mice and rats are social animals and often housed 
in groups, although this is not a natural situation for the males. In some strains, 
especially in mice, aggression may be a problem and the males need to be separated. 
In contrast, hamsters are not social, which eventually can lead to problems when 
housing such animals together. 
Housing together several animal species in the same room is often common practice. 
It is not known whether contraspecifics housed in one animal room are affected by the 
olfactory and auditory cues from each other. Humans are part of the social 
environment of laboratory animals and handling the animals is a very important 
aspect of this daily care routine. It is also beneficial to train animals to become used to 
routine handling and procedures (Biological Council 1992). 

Nutritional environment 

Supply and type 

In the wild, rodents spend a major proportion of their time searching for and 
consuming food. In the laboratory food is mostly provided ad libitum and easily 
obtained by the animals. For enrichment purposes food items can be scattered in the 
substrate or bedding so that the animals spend time searching for it. Carder and 
Berkowitz (1970) found that rats preferred earned food although free food was 
available, when the work demands were not too high . For hamsters who naturally 
hoard their food, scattering food pellets into the cage is an easy source of stimulation. 
The type of food given to laboratory animals is usually standardized in the form of 
pellets but additional food such as hay or straw can be supplied to satisfy the need for 
roughage. 

Sensory environment 

Auditory, visual, olfactory and tactile 

Sensory enrichment can be provided in many forms. Animals such as guinea pigs, 
which are easily frightened, react to noises in their environment; a radio which plays 
softly during the day can mask sudden background noises. 
In many animal facilities, light intensity is usually too high. This may have 
deleterious effects on eyes such as retinal degeneration (Williams et al. 1985), 
especially in albinos. Rodents, who are essentially nocturnal animals, should be given 
the opportunity to hide from light. 

 



Psychological environment 

Control of the environment 

It is important that animals have a certain degree of control over their environment, as 
a lack of control may cause stress. Rats reared in an environment in which they could 
control lighting, food and water supply were less emotional compared to controls 
(Joffe et al. 1973). In the laboratory cage the possibilities for animals to control their 
environment are restricted. However providing a shelter or refuge gives them the 
opportunity to withdraw from frightening stimuli outside or inside their cage as well 
as hide from too much light. Plastic tubes (Peters and Festing 1990) or old drinking 
bottles (Ward and DeMille 1991) are simple solutions for shelters. 

Physical environment 

Cage size, structure and accessories 

Sometimes enlarging the available space for an animal can enhance well-being. Small 
cages may increase the incidence of stereotyped movements and other non-locomotor 
abnormal behaviors (Ödberg 1987). Enlarging the available space can be achieved by 
providing climbing accessories, shelters/refuges and exercise devices. When mice 
were given a divided cage with a bedding section and a wire mesh section, they 
deposited almost all excreta on the wire mesh floor, thus keeping their sleeping area 
clean (Blom 1993). 
Nesting material such as tissues, hay or wood-wool enables rodents to perform nest-
building behavior. Softwood sticks can be provided to guinea pigs for manipulation 
and gnawing (Sharmann 1991). 

Evaluation of an enrichment program 

When introducing enrichment to an animal's environment, it is very important to 
evaluate the enrichment program used, by assessing whether or not the animals 
respond to the enrichment and maintain interest.  

Assess baseline behavior; introduce enrichment; monitor behavior; analyze 
responses; long term effects 

Reactions of the animals to the enrichment should be monitored and compared with 
baseline behavior, which was assessed before introduction of enrichment. An increase 
in species-typical behavior or a decrease in abnormal behavior may be seen. Different 
strains of animals can respond differently to enrichment as has been observed in mice 
(van de Weerd et al. 1994). It is also important to assess whether the changes in 
behavior are short or long term effects, as the animals may be interested in the 
enrichment for a short period only. Physiological variables can also be monitored to 
assess responses to changes in laboratory environments, e.g., body-weight, heart rate, 
hormonal levels, immune status and reproductive function (Markowitz and Line 
1990). 
When introducing enrichment in the laboratory, costs and the practical use of 
enrichment items are also important. Objects introduced into the cage should be 
stimulating for the animals, but they should also be easy to remove, clean, and 



replace, so that personnel are willing to work with them. If it is clear to those 
responsible for animals that environmental enrichment is beneficial to the animals, 
their motivation to work with and to improve the enrichment program should 
increase. 
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