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Insects capable of
feeling pain and
emotions? TRUE or
FALSE?

That'’s a tricky one!

The simplicity of the insect central nervous system has long suggested
that they cannot. Also, the anatomical and physiological differences
between vertebrates and insects make comparison between the two

difficult and make it impossible to say whether insects are capable of
feeling pain and emotions.

However, recent studies seem to indicate that insects do indeed
experience states similar to emotions, but they are still few in number.
Further scientific studies are required to confirm this.




KEEP IN MIND

Insects are invertebrates and do not have the same nervous system as vertebrates.

According to recent studies, it is very likely that insects can feel pain.

Some species of insects may exhibit emotional or affective states similar to those of
mammals.

Recent research has demonstrated, often by analogy with what is known in humans
or through specific tests, that the majority of animal species, including birds and fish,
are capable of feeling pain and experiencing positive and negative emotions. The
existence of cognitive biases - such as judgment bias for example - has also been
demonstrated in many speciest'.

Cognitive biases are thought mechanisms, usually unconscious, that alter our judgment and
influence our choices. They generally allow us to increase mental efficiency by allowing us to
make quick decisions without conscious deliberation.

A judgment bias corresponds to an altered perception of the environment by an individual

under the influence of a particular emotional state. This principle mainly occurs when the

situation is ambiguous and is illustrated in humans by the example of “seeing the glass” as
half empty or half full. These biases have been demonstrated in animals.

Thus, sheep placed in an ambiguous situation (a bucket is placed in an intermediate
location between two known locations: one that corresponds to a bucket of food, the other
to an empty bucket - so the present situation corresponds to neither of these known
situations) do not react in the same way depending on whether they have been previously
stressed or not. Unstressed sheep quickly move towards the bucket in the ambiguous

situation, being “optimistic” about the fact that it contains food, while stressed sheep
hesitate to approach it, being “pessimistic” about the fact that it contains food®.

EXPERIMENT ON COGNITIVE BIASES (exampte of sheep)
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Therefore on unstressed sheep:

il Case n° 2
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Whether insects can feel emotions and pain is still a matter of debate among
scientists.

Indeed, unlike vertebrates, for which the analogy with humans is quite easy and
whose nervous system - although more complex - is much better understood, insects
present anatomical and physiological differences that pose challenges for the
interpretation of their subjective experience. However, some recent studies tend to
call into question the idea that insects do not feel pain or emotions.

Q Did you know?

Vertebrates are animals that have a backbone and bones, such as mammals,
birds, fish, or reptiles. Invertebrates are animals that have neither a backbone
nor bones in general, such as mollusks and insects.

Insects have nociceptive abilities...

Pain is defined by the International Association for the Study of Pain as “an unpleasant
sensory and emotional experience associated with or resembling that of actual or potential
tissue damage". Nociception, on the other hand, is defined as “a neural process of
encoding noxious stimuli“.
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When faced with a harmful stimulus, nociceptors
sound the alarm and transmit a nerve message.

Information is delivered to the brain via the spinal cord (),
causing a withdrawal reflex in response to the stimulus.

NOXIOUS STIMULUS IS NOT

ALWAYS ACCOMPANIED BY

A CONSCIOUS FEELING OR
EMOTION!




The difference between pain and nociception - beyond the emotional aspect - is that
pain is a conscious feeling, whereas nociception can occur - depending on the case -
with or without feeling. Scientists have agreed for several years that vertebrates feel
pain3l, In insects, while nociception is a well-documented ability!, there is still little
evidence that all insects feel pain in a similar way to vertebratesP!. Indeed, the central
nervous system of insects is simpler than that of vertebrates and may not possess, so
it seems, the structures associated with emotional experience (the limbic system) in
mammals. At this stage, it is not yet clear whether or not they have different
structures which are capable of similar functions. However, for certain taxa’, the level
of evidence is considered strong and it is very likely that they can feel pain (depending
on the life stages).
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review of the neural and behavioural evidence. Advances in Insect Physiology (6)

Furthermore, recent studiesl’l support the idea that some insects are capable of
exhibiting “emotional states” or “emotion-like” states and reactions similar to pain in
humans. A major review of the scientific literature on this topic was also published in
20221,



Thus, it has been shown that bumblebees can modulate their behavioral response to
pain depending on their motivational state and therefore the context in which they find
themselves®. Indeed, an experiment studied the behavior of bumblebees who had
been given the choice between feeders of different colors (to better identify them),
heated or not heated so as to provoke a nociceptive stimulus, containing food with
various sugar concentrations.

Bumblebees initially avoided heated feeders when sugar concentration was sufficient
in unheated feeders. But they gradually fed more and more from heated feeders as
sugar concentration decreased in unheated feeders, reflecting a motivational trade-off
in pain management. Importantly, bumblebees relied on previously learned color cues
to make their choice.

This seems to indicate that the reaction of bumblebees in this context is the product of
a decision involving several pieces of information, which indicates that their behavior is
not a simple automatic reflex, but a more global processing of information by the
nervous system.
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L> Bumblebees avoid heated feeders. L, Bumblebees try heated feeders. L Bumblebees eat from heated feeders.

Other scientific studies have shown that insects can exhibit cognitive biases based on
their emotional state.

For example, bumblebees, when fed a sugar solution before a test, reacted more
optimistically to an ambiguous stimulus (on the same principle as described above for
sheep) than bumblebees not fed a sugar solution, indicating a form of cognitive bias
similar to that produced by a positive emotional state of optimism in vertebrates.

In addition, these same bumblebees recovered more quickly from a simulated attack
after receiving the sugar solution, suggesting that this emotional state could modulate
their stress response, as can be observed in mammals. Finally, the study showed that
the use of a dopamine blocker suppressed these positive effects induced by the sugar
reward. However, in humans, dopamine is a neurotransmitter that plays a central role
in motivation and pleasure. It is secreted in the brain, particularly when the individual
performs a pleasant activity or receives a reward. Dopamine then encourages the
repetition of the behavior that led to obtaining the reward.



Suppressing the positive effect by using a dopamine blocker in bumblebees
strengthens the idea that neurobiological processes similar to those of human
emotions are at work in bumblebees®!.

EMOTIONS IN BUMBLEBEES?
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Another study similarly found that bees exposed to an ambiguous situation tended to
react pessimistically after experiencing stress (simulated attack on their hivel'0l,

Finally, many insects have also shown varied cognitive abilities!'", such as associative
learning abilitiesl’? and long-term memories or problem solving through innovative
strategies!'3,

For example, bumblebees were trained, by observing a demonstrator, to move a small
ball to a defined location (a target) to obtain a reward. Instead of imitating the
demonstrator who moved the ball over long distances, the bumblebees were more
efficient, choosing the ball closest to the target, even if it was not the same color as the
one moved by the demonstrator. This highlights significant cognitive flexibility in
bumblebees that use “a tool” to receive a reward, demonstrating high learning
abilitiest™,

However, some researcherst’ still argue that the sophisticated behaviors of insects
can be explained by instinctive responses rather than conscious cognitive processes,
but this does not seem to be confirmed by more recent studies.



The scientific community generally agrees that insects have nociceptive abilities.

On the other hand, their ability to feel the emotional component of pain and, more
generally, to feel emotions is still debated. Insects have a much simpler central nervous
system than mammals or birds and some authors believe that their reactions to stimuli
are instinctive. However, the review of the more recent literature concludes rather that
insects are capable of feeling pain, but with a very disparate level of proof depending
on the taxa and life stages.

Regarding emotions, recent studies indicate that some insect species, including
bumblebees, exhibit “emotional states” or “affective states” that are similar to the
emotions of mammals. This allows them to modulate their behaviors in the face of
positive or negative situations. However, the conscious, subjective feeling dimension
associated with emotional states is still uncertain, particularly due to a limited number
of studies on the subject, even if some authors suggest that this level of consciousness
could exist in insects.

Further scientific studies, particularly in other insects and depending on life stages, are
needed to explore these questions in more depth!



Insects have a simpler nervous system
than mammals or birds and some authors
believe that their reactions to stimuli are
instinctive.

WITHDRAWAL
REFLEX

However, based on recent studies, it is highly likely that they
can feel pain (depending on life stages and taxa).
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REGARDING EMOTIONS

Recent studies indicate that some insect species exhibit emotional states or
affective states that are similar to emotions in mammals. The « conscious,
subjective feeling » dimension is uncertain, particularly due to a limited
number of studies on the subject.
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ﬁ\ What about octopuses?

Octopuses are also invertebrates. However, their intelligence is often

highlighted. What about their ability to feel pain and emotions? Scientific studies
have shown that octopuses are capable of feeling the affective component of
painll and of having subjective experiencesl'®ll'’l.  these abilities are therefore
definitely not limited to vertebrates.

Thanks to Sébastien Moro and Gautier Riberolles for their contribution
and proofreading of this article.
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Definition

’A taxon refers to a group of living beings sharing certain characteristics, from which
their classification is established.

Categories of biological classification, such as species, genus, family, order, class, or
phylum, are taxa.
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