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Abstract: Jealous behavior is the manifestation of complex behavioral interactions initiated by an
individual who aims to maintain an important social relationship that is threatened by a rival.
Researchers prefer to focus on the emotion thought to control this behavior, “jealousy,” before
understanding the mechanisms of the behavior. Researchers conducting recent behavioral studies
on jealous behavior in dogs are still struggling to find strong experimental evidence. Thus, the
positive correlation between amygdala activation and reported aggression in dogs described in
Cook et al.’s target article is far from constituting evidence for “jealousy” in dogs.
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Jealous behavior emerges when an important social relationship of an individual is threatened by
a third-party, a rival individual (e.g., Parrot and Smith 1993; Mize and Jones 2012; Hart 2016).
Considering that social relationships (e.g., parent-offspring, sexual/romantic relationship) are
crucial for fitness and survival in group-living species, behavior that facilitates maintaining these
relationships is considered to be adaptively advantageous. Jealous behavior is probably
widespread among nonhuman animals, but it has mainly been studied in humans and most data
are from sexual/romantic relationships (e.g., Harris 2002, 2003; Takahashi et al. 2006). However,
this social behavior also manifests in other social relations. For example, human infant studies
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suggest that jealous behavior emerges early during development when the mother focuses her
attention on a potential social rival (e.g., Hart and Carrington 2002; Mize and Jones 2012).
1. Putting the cart before the horse. It is often the case that researchers prefer to demonstrate
the “emotion” before understanding the function and the mechanism of the behavior under
study. This seems to be the case in the study by Cook et al. (2018). Jealous behavior is based on
complex behavioral interactions initiated by the subject and dependent on contextual factors. It
is usually a manifestation of at least three tactics, each of which is represented by different types
of behavior: (1) removal of the rival from the vicinity by ritualized or direct aggressive behavior;
(2) attempts to stop social interaction by physically separating the rival from the social partner;
(3) re-directing the attention of the partner onto the subject.
All this is well-reflected in the literature on emotions where jealousy is usually categorized
as being a “secondary emotion” or “blended emotion” involving a set of “primary emotions” (see
Hart and Legerstee 2013). Thus, in dogs, any measure of aggressiveness per se does not support
the existence of jealousy but only the presence of “anger”.
2. The importance of functional analogies. Whereas jealous behavior can have important
adaptive value in mate choice, this scenario is probably not applicable to dogs. Much earlier
research had indicated that dogs’ attachment to their owners is functionally comparable to
parent-filial attachment (e.g., Topál et al. 1998; for a review, see Prato-Previde and Valsecchi
2014). In line with this, a small set of recent experiments has aimed to demonstrate that jealous
behavior may emerge in dogs when their relationship is threatened by a third-party individual
(Harris and Prouvost 2014; Abdai et al. 2018; Prato-Previde et al. 2018a, b).
Independent of how successful these studies were in revealing jealous behavior in dogs
(see below), three of them could not detect any agonistic behavior in the experimental situation.
The lack of aggression can be explained by the socialization history of the family dogs that were
tested, but also by the possibility of removing the rival without attacking. So we would argue that
just as aggressive tendencies do not suggest the presence of jealous emotion in dogs, dogs may
experience the activation of the emotion of “jealousy” in the absence of any anger. Note that this
is similar to the case of human infants.
3. Choosing the right method. To date four behavioral studies have investigated the emergence
of jealous behavior in dogs (Harris and Prouvost 2014; Abdai et al. 2018; Prato-Previde et al.
2018a, b). In the target article, Cook et al. used a modified procedure published by Harris and
Prouvost (2014). Unfortunately, Harris et al.’s method is not sensitive enough to confirm that dogs
discriminate between social and non-social test partners as potential intruders in their
relationship. This would be an important factor in jealous behavior. In addition, Prato-Previde et
al. (2018b) show that a dog’s behavior when the owner attends to a fake dog does not fulfil the
criteria of jealous behavior.
Two recent studies used real dogs as potential rivals. Abdai et al. (2018) were able to show
that dogs discriminate between social and non-social participants when it comes to owneroriented behaviors; they try to sever the interaction between their owner and their rival.
However, with a real dog as a potential rival, it is not always possible to find strong evidence for
jealous behavior (see Prato-Previde et al. 2018a).
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Thus using a fake dog as a potential rival in Cook at al. has proved to be problematic in
studying jealous behavior (see also Prato-Previde et al. 2018b and the commentary of PratoPrevide & Valsecchi 2018). Moreover, bringing food (which was never used in the behavioral
studies) into the social interaction could also have interfered with the rival context. The subject
dogs may have been responding to the loss of food rather than a threat to their relationship with
the owner, especially if they did not consider the fake dog a rival. Note also that competition for
food could be interpreted as “envy” rather than “jealousy”.
4. Are “single” neural measures enough to reveal a complex emotion? Cook et al.’s exclusive
focus on the amygdala is also problematic. First, higher activation in the amygdala has also been
linked to several other affective states (see e.g., Zald 2003; Harmon-Jones and Harmon-Jones
2018), some of which might be relevant here (see above). Second, as noted, jealous behavior is
more complex than just heightened aggression. Attempts to divert the attention of the valued
social partner or to separate them from the rival are both important components too. Prior fMRI
research on jealousy in humans has found increased activity not only in the amygdala but in other
brain regions as well (e.g., Takahashi et al. 2006; Harmon-Jones et al. 2009; Kelley et al. 2015).
Thus measuring amygdala activation alone does not provide enough information (see also the
commentary of Harmon-Jones 2018).
5. Cross-species analogies – need for caution. Does all this mean that dogs do not experience
jealousy? No. Absence of evidence is not evidence of absence. Abdai et al. (2018) were able to
show that dogs’ behavior in a jealousy-evoking situation, using real dogs as potential rivals, fulfils
the functional criteria of jealous behavior, excluding some other explanations (but see PratoPrevide et al. 2018a). Does this mean that dogs do experience “jealousy”? No. First, it would be
important to include further control conditions (e.g., testing with a stranger instead of the owner
or other potential rivals). Second, and more important, we are deliberately referring to our
findings as jealous behavior (from a functional perspective), rather than jealousy for a reason. As
indicated above, researchers prefer to focus on the emotional state underlying the behavior, but
it should be emphasized that the emotion itself is obscure not only in nonhuman species, but in
humans as well. The cultural agreement on jealousy in human species provides only a starting
hypothesis for the case of dogs, rather than a “proof” of the existence of this emotional state. In
humans, the existence of large individual differences raises the question of whether even we
humans all experience jealousy in the same way.
6. Next steps. Knowledge about jealous behavior and its emotional representation (“jealousy”) is
still sparse. Numerous unanswered questions remain: Is jealousy triggered in different situations
(e.g., parent-offspring vs. romantic relationship) driven by the same cognitive mechanism? Is
jealous behavior in human children comparable to that in the human adult? What lies behind
individual differences in displaying jealous behavior? Cook et al.’s results are interesting in
showing a correlation between amygdala activation and reported aggression in dogs, but they fall
short on supporting the presence of “jealousy”. We should not yet refer to jealous behavior in
nonhuman species as jealousy, or a “primordial” form of jealousy; but we also should not state
that nonhuman species do not or cannot experience jealousy. Given the experimental support
that exists to date, “jealous behavior” is a better description for the time being.
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