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Zoo-housed primate welfare assessment tool

Supplementary Table 1. Behaviour definitions.
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Primault and Dazord

Supplementary Table 1. Continued.
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Supplementary Table 1. Continued.
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Supplementary Table 1. Continued.
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Supplementary Table 2. Body Condition Score  (adapted from  Clingerman and Summers 2012; Millette et al. 2015 et Wolfensohn and Honess 2005).

Score Body condition Description Macaca mulatta Lemur catta

1 Emaciated Underlying skeletal structure is 
clearly visible. The body is very 
angular, with no subcutaneous 
fat layer to soften the 
prominences. The hip bones 
and spinous processes are very 
prominent, the head bones and 
ribs are prominent.

1.5 Very lean  The body is very angular, 
without a layer of 
subcutaneous fat to soften 
the prominences.  The hip 
bones, head bones and spinous 
processes are sometimes 
prominent.

2 Lean The body has very little fat 
reserves and is covered by 
a very thin layer of muscle: 
the hip bones, the spinous 
processes and the ribs are 
palpable.

2.5 Thin The body has a thin layer of 
subcutaneous fat. The hip 
bones and spinous processes 
are easily palpable but not 
prominent.

3 Optimal There is a well-developed 
muscle mass and a layer of 
subcutaneous fat, giving the 
spine a smooth and tight 
appearance. The hip bones 
and the spinous processes 
are invisible but palpable with 
slight pressure.

3.5 Slightly 
overweight

The hip bones and spinous 
processes are invisible and 
palpable with firm pressure. A 
small abdominal fat pad may 
be seen.

4 Overweight The bone contours are smooth 
and less defined. The hip bones 
and spinous processes are 
difficult to palpate due to a 
heavy layer of fatty tissue. Fat 
deposits may accumulate in the 
axilla, inguinal and abdominal 
regions.

4.5 Fat The bone contours are smooth 
and ill-defined. The hip bones 
and spinous processes are very 
difficult to palpate. Prominent 
fat deposits are present in the 
axilla, inguinal and abdominal 
regions.

5 Very fat Very prominent fat deposits are 
present in the axilla, inguinal 
and abdominal regions. The hip 
bones and spinous processes 
are not palpable. Adipose 
deposits may alter posture and 
movement.
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Supplementary Table 3. Coat condition  (adapted from Bellanca et al. 2014; Wolfensohn and Honess 2005).  

Score Hair condition Description Macaca mulatta

1 Normal Very good condition of the 
coat, complete cover

2 Diffuse clearing to 
small patches

"Sparse or patchy hair 
Small patches of alopecia 
(2-5 cm²)"

3 Moderate to 
extensive plaques

"Areas of bare skin 
surrounded by intact hair 
Large patches of alopecia 
(>5cm²)"

4 "Very extensive 
patches  
to total absence of 
hairs"

"More skin than visible hair 
Generalized alopecia (more 
than 50% of the coat)"
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Supplementary Table 4. Behaviour definitions.

Behaviour Definition References

Social behaviours

Positive behaviours

Allogrooming Cleaning another animal's body with the upper extremities or the mouth Bezerra et al. (2011)

Sexual activity Interacting or seeking sexual interaction with another animal (e.g. mating, 
attempted mating, genital display)

Cheyssac (2015); Ferreira et al. (2016)

Feed sharing Taking all or part of the food from the hands of a conspecific without provoking 
a threatening response (and vice versa)

Bezerra et al. (2011)

Social playing Non-aggressive pursuit, bouncing, grabbing, wrestling, soliciting and simulating 
bites, often with a 'playful expression' (relaxed expression, slack jaw, open 
mouth, without exposing teeth)

Ferreira et al. (2016); Řeháková-Petrů 
et al. (2009)

Negative behaviours

Aggression Showing attacking or threatening behaviours towards one or more individuals, 
including grabbing, biting, pushing, charging, punching the ground, lunging and 
chasing

Bret (2004); Deag (1977); National 
Center for the Replacement, 
Refinement and Reduction of Animals 
in Research (n.d.)Being attacked and responding with avoidance, flight or immobilisation

Vocal threats Repeatedly making a loud, low-pitched sound at a conspecific Bret (2014)

Individual behaviours

Positive behaviours Cheyssac (2015); Ferreira et al. 
(2016); Řeháková-Petrů et al. (2009)

Playing Manipulating an object, pushing and hanging from a rope or branch, often 
with a 'playful expression' (relaxed expression, slack jaw, open mouth, without 
exposing teeth)

Řeháková-Petrů et al. (2009)

Investigating Inspecting a place or object by various means: e.g. examination, observation, 
sniffing, touching, light biting, licking

Bezerra et al. (2011)

Foraging Moving intermittently and searching the substrate for food Bezerra et al. (2011)

Autogrooming Cleaning the body with the upper extremities or with the mouth Ferreira et al. (2016)

Resting Resting, sunbathing or sleeping (sitting, standing or lying down) Hennessy et al. (2014)

Non-stereotypical negative 
behaviours

Apathetic behaviours Showing a lack of interest in the environment and conspecifics, sometimes 
accompanied by a withdrawn position and a fixed gaze

Hennessy et al. (2014)

Stereotypical negative 
behaviours

Pacing Moving repeatedly along the same route without an identified goal (walking or 
brachiation)

Birkett and Newton-Fisher (2011); 
Canadian Council on Animal Care 
(2019); Ferreira et al. (2016); 
Jacobson et al. (2016); Lutz (2014); 
Novak (2003); Pomerantz et al. 
(2013); Walsh et al. (1982)

Rocking Swinging repeatedly and steadily in a bipedal, quadrupedal or sitting position

Somersaulting Performing a forward or backward jump with head or hand support, throwing 
the legs in the air

Twirling Turning around a fixed point, often on one foot

Eye-poking Applying intense pressure with the fingertips on the side of one or both eyeballs

Overgrooming Removing traces of dirt from the body by repeated and sustained licking or 
combing

Self-sucking Sucking on a part of the body

Regurgitation/reingestion Voluntarily regurgitating food for later consumption

Coprophagy Ingesting faeces

Urophagy Ingesting urine

Hair-pulling Repeatedly pulling out body hair with the hand

Self-injuring Biting, hitting or scratching oneself in a sustained manner to injure oneself 
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