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Abstract
Group and social housing has been common practice for many years with rodent and canine species in 
regulatory toxicology studies. Primates have historically been housed in single cages that limited provision 
for socialisation and environmental enrichment. This paper illustrates the types of housing used over the 
last 10 years at our facility and demonstrates the most recent accommodation. The accommodation provides 
permanent group housing for the animals, with visual access to other animals in the room and improved cage 
enrichment. Simple training techniques can be used to facilitate the conduct of procedures, such as removing 
the animals from the cages. Animals housed in this manner are less noisy, show less aggression to staff, are 
easier to handle, habituate to study procedures and show more natural behaviours than animals housed in 
single cages. Our data shows that study outcomes have been positively impacted by changing the type of 
housing used.

This paper will demonstrate how it is possible to increase socialisation and enrichment while allowing 
study objectives to be met in a large-scale commercial environment.
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Animal housing has evolved over the last 20 to 30 
years for all species. However, of the commonly used 
laboratory species, the greatest changes have been 
made in the housing of primates. A variety of reasons 
have contributed to this change. Firstly there was the 
move away from wild caught to purpose bred animals. 
These animals are of a higher health status than wild 
caught animals and are already accustomed to some 
human contact therefore decreasing the Health and 
Safety concerns that surrounded the use of wild 
caught animals. There has been greater understanding 
of the impact of stress on the behaviour of study 
animals and consequent effects on study results. As 
scientific techniques have advanced, study designs 
have become more complex and investigators have 
explored ways in which the effects of this increased 
complexity can be limited or decreased by the use of 
training techniques and other sources of enrichment 
and stimulation for the animals.

The use of enrichment has been widespread for 
many years. However, in Regulatory Toxicology 
studies it is essential that the only variable that is 
introduced in to the experiment is the new drug being 
investigated. Therefore any physical changes to the 
animals environment that may affect behaviour, 
the introduction of any product (toy or enrichment 
device) that may expose the animals to unwanted 

chemicals or housing that may affect the type or 
integrity of the data generated from these studies 
must be evaluated prior to its use. While at times it 
may seem that such rigour slows progress in animal 
welfare initiatives it does ensure that the value of the 
change does not undermine the value of historical 
data in evaluating study outcomes.

1970's and 1980's
With the introduction of the concept of the 3Rs 

by Russell and Birch in 19591 and research in 
a number of fields demonstrating the effects of 
poor welfare on the well being of animals held in 
captivity, an increasing emphasis was placed on 
animal welfare in the laboratory setting. Primates 
undergoing Regulatory Toxicology investigations 
were historically housed singly in order to generate 
data on individual food consumption and allow the 
investigator to easily make clinical observations of 
the animal. Although socialisation of the animals 
with the staff or each other was not wide spread, the 
animals did have sight and smell of other animals on 
the study and objects such as mirrors were placed in 
the cages as enrichment. Toys were introduced to the 
cages but it was noted that although they were used 
frequently on first introduction they soon lost their 
appeal and were not used after a few days. Therefore 
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it was important that if toys were to be used as an 
enrichment device they had to be changed frequently 
in order to retain the interest of the animals.

It became widely recognised among technical 
staff working with laboratory primates that housing 
could be modified to attempt to encourage normal 
behaviours and that changes could be made which 
would have a positive impact on animal welfare, 
while maintaining the scientific integrity of the 
study. It is the animal handlers and technicians who 
work with the animals every day, rather than the 
scientists conducting the experiment, that spot small 
modifications or additions that can be trialled and it is 
critically important that they are encouraged to bring 
forward their ideas.

In 1990 our laboratory converted one room from 
single housing to cages which could be interlinked, 
allowing several animals to be housed together. The 
cages were only interlinked horizontally, there was 
no provision for movement between the upper and 
lower cage levels. Stock animals were housed and 
observed in this room prior to allocation to study. 
These animals were all from the same supplier 
and taken from a single cohort to maximise the 
opportunities they had had to interact prior to arriving 
at our facility. However, there were still concerns 
from both technical and scientific staff that aggression 
would occur between the animals, so initially the 
animals were only maintained in groups through the 
day while technicians were available if needed. The 
animals were observed frequently and no significant 
aggression was apparent therefore the amount of time 
the animals were housed together was increased until 
it was continuous. The layout of the caging meant that 
if there was any indication of aggression the animals 
could be separated for their safety but maintain sight 
and smell of each other.

It was clear very quickly that the behaviour of 
animals housed in this manner was very different 
from that of animals housed singly. The animals 
showed less aggression towards the technical staff 
working with them. The room was quieter and the 
animals were less frequently shaking the bars on the 
cage. Co-operation to perform tasks within the cage 
was observed between the animals and there was a 
decrease in the incidence of episodes such as circling 
and pacing. Scientific and technical staff agreed that 
housing the animals in groups prior to allocation to 
study was a significant step forward in the welfare of 
the animals.

As a Contract Research Organisation we had to 
consult with our clients on our observations and seek 
their agreement to introduce this style of housing on 
to studies. The concept of housing groups of animals 
together while undergoing study procedures was new 
and untested. Concerns continued to be expressed 
that injuries would result due to aggression between 
animals and that food consumption could not be 
recorded using this housing. However, practical steps 

were put in place to answer the various questions 
from our scientists and clients and systematically we 
moved to having all of our primates housed in groups, 
whether in stock or on study.

1990's
An opportunity arose for us to house a group of 

monkeys in pens previously used to house dogs. Each 
pen measured approximately 3.5 cubic metres and was 
fitted out with features such as shelves, swings and 
suspended plastic pipes. The floor was covered with 
wood shavings and diet was mixed with the shavings, 
providing the animals with the opportunity to forage. 
Observations of animals housed in this setting were 
very positive, there was a further reduction in the 
amount of aggression shown by the animals to 
staff entering the animal room, demonstrated by a 
decrease in the number of animals and the frequency 
with which animals would come to the pen bars and 
vocalise towards the technicians and shake the cage 
bars. Grooming was observed frequently and the 
animals would sit on the pen floor and forage for 
food. 

Although there were clear indications of more 
natural behaviour among animals housed in this 
way, the housing presented many challenges to the 
technical staff and operational procedures had to be 
changed to facilitate the handling of the animals and 
recording of data. 

However, having established that we could modify 
our operating procedures to accommodate these 
housing changes without affecting the integrity of the 
studies we undertook, and with the co-operation of 
a few selected clients, a few Regulatory Toxicology 
studies were conducted to further build on our 
experience and background data on animals housed 
in this way. We found that clients who visited our 
facility and viewed animals housed in this way, in 
comparison to those animals housed in groups but 
in less 3-dimensional cages, were in general very 
comfortable with allowing such housing on their 
studies, having witnessed the more natural behaviours 
of the animals first hand.

Having two types of caging short term, range-
finding studies using a few animals were on occasions 
conducted in the cages which could be interlinked 
and then longer term studies with greater numbers of 
animals were conducted in the large pens. Evidence 
was gathered to show that study outcomes could 
be positively influenced by the design of the pens, 
with decreased incidence of clinical observations 
associated with administration of the drug being 
tested or achievable dose levels being higher in the 
large pens compared to the other cage type. While 
there was no empirical measure of the impact of 
'stress' within these studies it is believed that this 
was due to the calmer state of animals housed in the 
larger pens causing a reduction or even elimination of 
clinical signs associated with the test material. 
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2000
Having shown that we could successfully conduct 

Regulatory Toxicology studies, from range-finding 
to one year in duration, with animals held in groups 
of up to 6 animals per pen we set about designing 
a purpose made pen, incorporating ideas from our 
observations of animals housed in groups. A series of 
prototype caging was produced where we could house 
a group of animals prior to their allocation to study 
and evaluate the effects on the animals of various 
features of the pen and if or how we could modify our 
working practices further to accommodate changes in 
pen design.

Points considered in design of these new pens were 
improved visibility using horizontal bars/balconies/
Perspex, encouraging natural behaviours by the use 
of foraging and opportunities for exploration, the 
use of different materials in construction so there 
were varying textures to the surfaces and providing 
the technical staff with greater visibility of clinical 
observations.

With the opening of our new facility in 2003 all 
primate housing was converted to full time group 
housing. The only occasions animals are restricted 
and housed singly is for collection of urine samples, 
for a period up to 4 hours.

In addition to converting all accommodation 
to group housing we have made use of large 
acclimatisation rooms which allows very large groups 
of animals from a single cohort to be housed together. 
This mimics conditions at the breeding facility 
and animals acclimatise more quickly to their new 
environment, decreasing the impact of stress during 
transport from the breeders.

Challenges
With each change in cage design and housing we 

underwent a period of evaluation and accumulated 
considerable data from stock animals to demonstrate 
that study integrity was unaffected by the changes. 
There were challenges to be overcome with every 
change, and operational procedures had to be 
changed. A common requirement for all of these 
methods was additional training of the technicians 
and more technician time. However, when the animals 
were actually being handled by the technicians the 
procedure was visibly less stressful for both the 
animal and the technician.

Compatibility
One of the most significant concerns raised by 

technicians and scientists alike when first housing 
groups of animals together was that there would be 
fighting and animals would be injured. Several steps 
are taken to ensure that any possibility of aggression 
is limited. 

Fig. 1. Early Group Housing Cages

Fig. 2. New permanent group housing cages. Wood shavings are 
placed on the floor and food mixed to allow animals to forage 
for food. Shelf materials and toys can be changed to vary the 
cage environment.

Fig. 3 Large acclimatisation cages. 
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These are:
taking animals from a single cohort 
selecting on size and physical attributes
observing hierarchy related to behaviour 
location history of the animals
s t a r t b y c o - l o c a t i n g a n i m a l s a n d m a k e 
observations on their interaction

Operations
Any form of group housing will remove the 

ability to record individual food consumption. The 
accuracy of this data for primates had frequently 
been questioned and it was used primarily as a rough 
measure of animal condition. Increasing the frequency 
of body weight measurement and physical examination 
can be substituted as surrogate measures of condition, 
eliminating the necessity for food consumption. Gross 
observations of the amount of food eaten by a group 
of animals can still be made alongside observation of 
the feeding habits of the animals by the technicians, so 
although an absolute numerical value can not be placed 
on food consumption an overall assessment can be 
made if required.

Methods had to be developed to facilitate the 
capturing animals for removal from the cage. In 
the interlinked caging this could be simply done by 
placing barriers between the sections of the caging 
and isolating animals for capture. With the large 
pens however, we have developed a training system 
whereby the animals enter a carry box for removal 
from the pen.

In a group situation, identification of individual 
animals for the recording of pen observations or quick 
recognition of an animal for a timed procedure has 
been facilitated by the use of an external identification 
mark. Clinical changes such as faeces production are 
contributed to individual animals by a combination of 
observation and physical examination. 

In the interlinked caging, the floors were of gird 
construction and all urine and faeces passed in a 
tray and cleaned away. In the large pens a number of 
materials were evaluated to provide a substrate. They 
were evaluated for absorbance and the production of 
odour and a final choice of a mixture of wood shavings 
and Corn Cob was established as the bedding which 
remained absorbent and odour free for a suitable length 
of time to negate the need for daily pen cleaning.

Ensuring proper cage hygiene is essential to the 
animals health. In order to facilitate the cleaning and 
to provide a change in environment for the animals the 
animals are moved to another room while cleaning and 
drying of the pens takes place. As well as providing a 
space for the animals to be removed to during cleaning 
this room gives us the opportunity to trial new ideas 
for pen furniture or construction materials.

Training
To achieve some of the changes needed in 

operational procedures it has become necessary to train 
animals to procedures. Animals are trained to enter 
a carry box for removal from the pen and to present 
an arm to the technician for removal from the box. 
Training also occurs for several of the operational 
procedures. However, in our working environment 
where studies are relatively in short duration and there 
can be busy schedules and conflicts with procedures, 
the time taken to train animals to procedures has to 
be taken into consideration. Animals are also likely 
to show aversion to some procedures or experiences. 
Therefore a balance has to be achieved between the 
time spent versus the benefits of training. Therefore 
training is concentrated on every day procedures. 

Positive reinforcement training using treats and 
snacks as rewards is used for all of our training 
activities.

The future?
We are still evaluating different materials for the 

construction of the cages. However, future plans for 
changes to our work with primates are centred around 
increased training and co-operation between staff and 
the animals. An internal study is ongoing investigating 
the use of faecal corticosteroids as a marker of 
stress. The aim of this project is to empirically 
evaluate changes we make to housing or procedures, 
as historically changes have been evaluated by 
observation alone. In addition, we have a BBSRC 
Studentship in collaboration with Sterling University, 
entitled 'Laboratory housed primates: The link between 
good welfare and good science'. Systematic changes 
will be made to the environment of the animals through 
improved socialisation with technicians, capture and 
restraint techniques and data collection procedures. 
We will also continue to work with the breeders to 
commence training of the animals at a younger age, 
prior to them being transferred to the UK.
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Fig. 4. Food items used for Positive Reinforcement Training


