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Facial Expressions and Behaviours Associated with Pain in Japanese Macaques
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Pain assessment in nonhuman primates is challenging because macaques are likely to
hide their pain from observers and might modify behaviour and physiological variables when
manipulated. Moreover, few signs of pain have been documented in nonhuman primate species,
making it harder to know where observers should focus their attention when evaluating animals.

The main aim of this thesis was to identify pain indicators in captive Japanese macaques.
The female macaques observed in this study underwent laparotomy and received buprenorphine
and carprofen as postoperative analgesics. Video recordings before and after the procedure were
collected and used different methods to assess pain. The hypotheses were that 1) animals would
express pain through behaviour, especially by decreasing their overall activity, 2) animals would
show some facial signs associated with pain, mainly one day after surgery, but not one week
later, and 3) classification of pain using deep learning would have accuracy above chance.

Overall, there was no significant difference in the amount of time macaques display
behaviours before and after surgery. No evidence was found that activity level decreased.
However, closer examination of the data revealed that grooming tended to be reduced and
praying position was more likely to occur postoperatively before the medication in some
individuals. Next, the evaluation of facial expressions using a morphometric approach showed
that tightly closed eyelids or squeezed eyes and lip tension were the most commonly observed
facial changes one day after surgery. The expression of pain was also variable between
individuals. This study was followed by an experiment to test an automated face detection
method to assess pain. Two algorithms were compared for detecting the macaque faces from
labelled videos (Pain/No Pain). Subsequentially, the extracted frames were classified into Pain
or No Pain using a neural network called ResNet50. Results suggest that Mask-RCNN is suitable
for extracting facial features from videos and that the performance of the classifying model is
satisfactory for single-frame images.

This research has resulted in the detection of facial expressions and behaviours associated
with pain and demonstrated that machine learning techniques allowed the classification and
prediction of data without a priori annotation. It also emphasizes the importance of
individualized assessment and provides information to help develop a non-invasive tool for pain
assessment. A better understanding of signals of pain in captive macaques will ultimately lead
us to improve their overall care.
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