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Nonverbal indicators of pain
Commentary on Key on Fish Pain
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Abstract: In discussing fish pain, Key (2016) privileges pain in humans — “the only species able to
directly report on its feelings.” Human experience of pain is not necessarily best reflected by
verbal self-report, however. Neural responses to noxious stimuli are influenced by individual
differences and by context. Nonverbal pain displays such as facial expressions reflect part of the
neural response to noxious stimuli. Most mammals have a specific facial grimace reflecting pain.
If fish have a somatic expression of pain, the development of a reliable and accurate somatic
pain scale specific to fish could make a contribution to the debate about fish pain.
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According to Key (2016), in non-human animals, pain is typically inferred by human observers
from nonverbal behaviors, which can be problematic for establishing pain “when the reliability
and validity of the behavioral tests are questionable.” Key privileges pain in humans because
they are “the only species able to directly report on its feelings.” This view of self-report as
directly reflecting the experience of pain deserves more thought.
Human observers of other humans in pain rely on nonverbal behaviors more than on verbal
behaviors to judge the credibility of pain displays (Poole & Craig, 1992), perhaps because they
are less susceptible to response biases. Verbal self-report is not necessarily a valid index of pain;
it can be modified by people’s understanding of how their words may be interpreted by
observers. Acute noxious stimuli activate several brain areas in humans, but this activation does
not necessarily correspond to self-report of pain (e.g., Bornhövd et al. 2002). With noxious
stimuli of the same intensity, individuals may differ in their self-reports of pain intensity (Coghill
et al. 2003) as well as in their internally regulated nonverbal reactions (Apkarian et al. 2005).
Nonverbal behavioral symptoms of pain can be involuntarily inhibited or amplified depending
on circumstances (Melzack & Wall 1988; Williams 2002). These studies provide evidence that
neural responses to noxious stimuli depend partly on individual differences and context that
may not be reflected in verbal self-report (Hadjistavropoulos et al. 2011).
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In many studies on pain in humans, self-report consists of retrospective rating of pain, which in
turn involves memory. Psychophysical studies suggest that memory traces of painful sensory
information may not be entirely accurate (Rainville et al. 2004). Registering and storing painrelated information in memory also relies on some, but not necessarily all, pain-activated neural
areas (Albanese et al. 2007). This suggests that neural activation patterns to acute pain may
partly reflect memory effects rather than just pain (Hadjistavropoulos et al. 2011).
The most specific nonverbal pain indicator in humans is facial expression (Williams, 2002). Facial
expressions of pain are evolved reaction patterns distinct from other emotional expressions
(Simon et al. 2007). In a functional magnetic resonance study, Kunz et al. (2009) reported that
“facial pain displays do reflect at least in part the activity within nociceptive pathways that is not
fully captured by pain reports.” Hadjistavropoulos et al. (2011) suggest that nonverbal
expression of pain is part of the neural response to noxious stimuli not associated with verbal
self-report.
It is now clear that the mouse (Langford et al. 2010), rat (Sotocinal et al. 2011), rabbit, (Keating
et al. 2012), horse (Dalla Costa et al. 2014) and cat (Holden et al. 2014) make a specific facial
grimace following noxious stimulation. Based directly on human facial pain scales (Williams,
2002), highly reliable and accurate facial grimace scales for these species have been developed.
Given the limitations of self-report overlooked by Key in his target article, and the evidence
specifically linking nonverbal expression of pain and neural responses to noxious stimuli, it
seems relevant to ask whether fish have a specific detectable somatic response following
noxious stimulation that is analogous or even homologous to the mammalian pain grimace. A
reliable and accurate somatic response scale specific to fish could contribute to several aspects
of the fish pain debate, including the assessment of different analgesics and anesthetics
administered to fish (Sneddon 2009).
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