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Comparative Perspectives 
on Temperament and Personality 
in Human and Nonhuman Animals

Kristine Coleman

 Introduction

As anyone working with animals is well aware, individuals differ vastly with respect 
to their behavioral responses to stressful or novel stimuli. Exposed to the same stim-
ulus, some individuals eagerly approach it, while others cower or freeze in response. 
There are many reasons for these disparate behavioral responses, including past 
experience, current emotional state, and the stimulus itself. However, one of the 
major forces underlying these different reactions is biological predisposition, known 
as personality or temperament. Once considered “noise” around an adaptive mean 
(Francis, 1990), these individual differences are now generally accepted as interest-
ing and important in their own right (Clark & Ehlinger, 1987).

My own interest in this field started when I was in graduate school. My doctoral 
research examined individual differences in shyness and boldness in a population of 
pumpkinseed sunfish (Lepomis gibbosus). We found that individual fish living in a 
single population differed with respect to their propensity to inspect novel objects 
(Coleman & Wilson, 1998; Wilson, Coleman, Clark, & Biederman, 1993). Further, 
these differences were consistent and correlated with a host of other traits, including 
acclimation to laboratory conditions, choice of prey, and microhabitat usage. These 
studies were among the first to examine individual differences in temperament in a 
non-primate species.

Since these early studies in animal temperament, similar differences have been 
found in a variety of diverse taxa, from beetles to octopus to fish to birds and rep-
tiles. Strikingly, individual differences in temperament have been found in every 
species in which they have been investigated, indicating the conserved nature of this 
trait. The impact of animal temperament can be seen in the wide range of academic 
disciplines in which it is now studied. While once studied predominantly by 
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 psychologists, personality is now examined by researchers in a wide range of fields, 
including neuroscience (e.g., Fox et al., 2015; Roseboom et al., 2014), evolutionary 
ecology (e.g., Réale, Reader, Sol, McDougall, & Dingemanse, 2007), and conserva-
tion biology (e.g., McDougall, Réale, Sol, & Reader, 2006). Personality is becom-
ing a common variable in translational studies as well as applied science. Indeed, 
few traits have been studied as broadly as personality, both in terms of the number 
of species as well as range of disciplines involved.

In this chapter, I describe animal personality and some of the common tests used 
to assess it. I then discuss some of the current research in animal personality, with a 
focus on translational and applied research.

 What Is Temperament/Personality?

Broadly speaking, the terms “personality” and “temperament” are defined some-
what similarly as behavioral differences that persist through time (e.g., Stamps & 
Groothuis, 2010). While the terms are often used interchangeably today (Capitanio, 
2011), this has not always been the case. Historically, distinctions were made 
between the terms, with “temperament” being used to describe behavioral responses 
in animals and children and “personality” restricted to human adults (Watters & 
Powell, 2012). Researchers have previously argued that temperament reflects 
genetic behavioral differences, while personality reflects non-genetic differences 
(e.g., Buss & Plomin, 1986). Little distinction is made between the terms today; 
both are used to refer to an individual’s basic position toward environmental change 
and challenge (Lyons, Price, & Moberg, 1988), which emerges early in life and 
remains relatively consistent throughout development (McCall, 1986). Further, both 
are used to describe behavioral differences in human and nonhuman animals alike. 
While temperament or personality are the most commonly used terms, other 
researchers use “behavioral syndromes” (Sih, Bell, Johnson, & Ziemba, 2004) or 
“coping style” (Koolhaas et al., 1999) to describe these behavioral differences. The 
discrepancies in use often reflect the field of study. “Behavioral syndromes,” for 
example, is widely used in behavioral ecology studies, while “coping style” or 
“temperament” are more common in neuroscience. For the purposes of this chapter, 
I use the term “personality”.

 Measuring Animal Personality

There are many methods by which temperament or personality is assessed in both 
humans and nonhuman animals. Indeed, there are almost as many ways to assess 
personality as there are research groups assessing it. Even “standardized” tests such 
as the Human Intruder Test (HIT) for macaques (see below) are performed some-
what differently across laboratories. Still, despite the disparate methodologies 
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 utilized to assess personality, the underlying dimensions are usually relatively similar 
(e.g., Bergvall, Schäpers, Kjellander, & Weiss, 2011; Konecna et  al., 2008) and 
characterize how individuals deal with various challenges.

In humans, information regarding personality or temperament is often derived 
by interviews or surveys with the individual (or a parent), administration of stan-
dardized testing batteries, or from direct behavioral assessments of the individual. 
In many cases, comparable tests are used with nonhuman animals. The majority of 
the methodologies used to assess personality in animals rely on direct behavioral 
coding, either in the home environment (in which little is done to the animal) or in 
a situation in which the animal is somehow challenged (i.e., presented with a stimu-
lus designed to elicit a response). Behavioral coding involves measuring the dura-
tion or frequency of particular variables, for example, the amount of time an 
individual spends inspecting a novel object or moving about a new enclosure. 
Personality also may be assessed using observer rating (Freeman & Gosling, 2010) 
in which care staff or others fill out questionnaires about the subjects. Some of the 
most common assessment tools are described below. It should be noted that these 
methods are not mutually exclusive; researchers often employ multiple approaches 
to assessing personality.

 Home Environment Assessments

One way in which personality can be assessed is by observing subjects in their 
home environment and quantifying their responses to everyday, naturalistic events 
(e.g., interactions with conspecifics or caretakers, introduction to new situations). 
Individuals within a population typically vary with respect to many personality 
traits, including level of sociability, propensity to explore, degree of agitation, etc. 
This kind of assessment is often done with children, either at home or in the school 
setting, and has been used for a wide range of animals, including fish (Colléter & 
Brown, 2011), birds (David, Auclair, & Cézilly, 2011), elephants (Horback, Miller, 
& Kuczaj, 2013), and rhesus monkeys (Capitanio, 2011). In these studies, research-
ers quantify the duration and/or frequency of time animals spend in various behav-
iors such as social behaviors, locomotion, play, aggression, and exploration. 
Statistical methods such as factor analysis are then used to reduce the data into vari-
ous clusters of behaviors (often called “traits”). For example, in a recent study 
examining elephant personality (Horback et al., 2013), researchers used this kind of 
behavioral coding to assess the amount of time elephants engaged in approximately 
20 different behaviors, including play, social behavior, and aggressive behavior. 
Factor analysis on 480 h worth of data revealed three primary personality traits: 
“playful,” “curious,” and “sociable” (Horback et al., 2013).

As described above, observer rating also can be employed to assess personality 
in the home environment (e.g., Capitanio, 2011; Freeman & Gosling, 2010). Rating 
instruments typically involve two or more observers, well acquainted with the 
subjects, who rate them based on a number of predefined traits or adjectives. 
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For  example, in nonhuman primate (NHP) studies, adjectives used often include 
“apprehensive,” “active,” “playful,” and “curious” (e.g., Stevenson-Hinde & Zunz, 
1978). Observers are typically asked to rate individuals on a Likert scale (e.g., “On 
a scale of 1–7, how curious is this individual?”). As with the behavioral observa-
tions, scores are analyzed with factor analysis in order to uncover various dimen-
sions of behavior. Key dimensions in animal studies differ by study, but often 
include bold/shy, aggression, exploration/avoidance, sociability, and activity 
(Gosling, 2001). Interestingly, these factors are similar to human personality dimen-
sions referred to as the “Five Factor Model” (Openness, Conscientiousness, 
Extraversion, Agreeableness, and Neuroticism; Goldberg, 1990). Observer ratings 
are most commonly used with species that receive a great deal of attention from 
their caretakers, such as dogs (Jones & Gosling, 2005; Ley, McGreevy, & Bennett, 
2009), horses (McGrogan, Hutchison, & King, 2008), nonhuman primates (Freeman 
& Gosling, 2010), farm animals (Finkemeier, Langbein, & Puppe, 2018), and zoo 
animals (Tetley & O’Hara, 2012), although these ratings have been used in other 
species as well (e.g., Gosling & John, 1999).

Home environment personality assessments are ethologically relevant to the ani-
mals and highlight naturally occurring variation. Resulting dimensions from these 
tests are often analogous to human personality traits, which is particularly important 
for translational studies (see below). However, behavioral observations tend to be 
highly time intensive and sensitive to potential confounds, such as time of day and 
time of year (Coleman & Pierre, 2014). Observer ratings tend to take less time, but 
require observers with a great deal of familiarity with the subjects. In both cases, 
interpretation of dimensions that result from factor analysis can be somewhat sub-
jective (Réale et al., 2007). See Freeman & Gosling (2010) for a comparison of vari-
ous approaches to these rating instruments.

 Response to Challenge

While home environment assessments, and observer ratings in particular, are 
becoming more popular, for most species, personality assessments involve evaluat-
ing the subject’s response to some sort of purposeful environmental perturbation. 
These stimuli typically involve a degree of novelty and/or risk, such as a new object 
or situation, or may involve something aversive, such as restraint. Unlike observer 
ratings, which capture several personality constructs, each test typically measures 
one or two dimensions, most often shy/bold and exploration/avoidance (Réale et al., 
2007). Researchers often use more than one test and may combine them with home 
environment assessments. I describe some of the most common types of tests below. 
This review is by no means exhaustive; for any given species, there may be dozens 
of specific tests used. As an example, a relatively recent review of personality in 
sheep listed over 15 unique assessment tools (Dodd, Pitchford, Hocking Edwards, 
& Hazel, 2012).
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 Novel Object

Perhaps the most commonly utilized tool for assessing personality in animals is a 
“novel object test,” which measures response to unfamiliar items. The novel objects 
vary with respect to perceived risk, ranging from seemingly innocuous (e.g., novel 
food, brightly colored toy) to potentially threatening (e.g., toy with big eyes, which 
can be somewhat threatening to certain species). Because there is inherent risk in 
inspecting any novel object, these tests typically measure an individual’s boldness.

Variables examined in novel object tests often include latency to approach and/
or inspect the object and amount of time spent near or with the object. Some studies 
quantify behavioral variables including distress behavior as well. Animals exhibit a 
spectrum of responses to these novel stimuli, ranging from “bold” (i.e., short latency 
to approach) to “shy” (i.e., long latency to approach, Fig. 1). These tests can be 
performed in the individual’s home environment (e.g., Coleman & Wilson, 1998; 
Herskin, Kristensen, & Munksgaard, 2004) but are often carried out in a novel test-
ing arena (e.g., Colléter & Brown, 2011).

Responses on this test have been ecologically validated in a variety of species 
(see Réale, Chap. 15 this volume). For example, pumpkinseed sunfish assessed as 
bold on a novel object test in their home environment had different stomach con-
tents and parasite loads and acclimated faster to the laboratory than shy fish (Wilson 
et al., 1993). Wild vervet monkeys (Chlorocebus pygerythrus) found to be bold with 
respect to a novel object were more likely to engage in predator inspection behavior 
toward a model predator than their shy counterparts (Blaszczyk, 2017). Similarly, 
bold grey mouse lemurs (Microcebus murinus) studied in their natural environment 
were more likely than others to forage in a risky environment (Dammhahn & 
Almeling, 2012).

Fig. 1 Example of a rhesus macaque inspecting (Bold; a) and avoiding (Shy; b) a brightly colored 
bird toy placed on the cage as part of a novel object test. Republished by permission of Taylor and 
Francis Group, LLC, a division of Informa plc, from the The Handbook of Primate Behavioral 
Management, S.J. Schapiro (Ed), 2017
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As indicated above, novel object tests are common in studies of animal tempera-
ment/personality. Variations of this test have been used in just about every species 
in which personality has been found, including insects (Müller & Juškauskas, 2018; 
Tremmel & Müller, 2013), hermit crabs (Watanabe et al., 2012), fish (Wilson et al., 
1993), birds (Stowe et  al., 2006), rodents (Joshi & Pillay, 2016), farm animals 
(Dodd et al., 2012), and nonhuman primates (Blaszczyk, 2017; Carter, Marshall, 
Heinsohn, & Cowlishaw, 2012; Coleman, Tully, & McMillan, 2005). A version of 
this test is utilized in human children as well (Kagan, 1997); indeed, many of the 
novel object tests used in animal species are based, at least in part, on these human 
assessments.

 Novel Environment

Another relatively common temperament assessment measures response to a novel 
environment. In these tests, often termed “open field” tests (Walsh & Cummins, 
1976), the subject is removed from the home environment and subsequently exposed 
to an unfamiliar open enclosure. In some versions of this test, the novel environment 
is divided into “safe” (e.g., has some sort of cover) and “risky” (e.g., exposed) areas. 
Novel objects may be present in the testing arena as well.

This test measures the personality constructs boldness and/or exploration. 
Variables assessed in this test typically include one or more of the following: latency 
to begin exploring (i.e., leave starting place), amount of locomotion in the environ-
ment, amount of time spent in the risky environments, and number of times animals 
move between safe and risky environments. Open field tests are utilized in many 
species, including fish (e.g., Burns, 2008; White, Wagner, Gowan, & Braithwaite, 
2017), rodents (Prut & Belzung, 2003), farm animals (Dodd et al., 2012), and mon-
keys (Williamson et al., 2003).

 Response to Human

One specific intruder test is the Human Intruder Test (Kalin & Shelton, 1989). This 
test, designed to measure an individual’s response to the potentially threatening 
social stimulus of an unfamiliar human intruder, is one of the most widely used tests 
to measure temperament in rhesus macaques (Macaca mulatta) and related species. 
Specifically, it was designed to measure behavioral inhibition, defined as behavioral 
withdrawal from (Kagan, Reznick, & Snidman, 1988) or fearfulness in response to 
(e.g., Schmidt et  al., 1997) novelty. The HIT was originally developed to assess 
behavior in infant macaques, but has been adapted to other age groups and NHP 
species (e.g., Costall et al., 1988). In general, the subject is brought to a cage in a 
novel room and allowed to acclimate for a period of time. The subject is then 
exposed to a human intruder, with whom it has no prior experience. The intruder 
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first stands by the subject’s cage taking care to avoid eye contact (designed to repre-
sent a potential social threat), after which the intruder makes direct eye contact, a 
threatening posture, with the subject. While there have been various iterations of 
this test, they all have similar components (e.g., an unfamiliar human who makes 
direct eye contact with the subject). Subjects display a wide range of behavioral 
responses to this test. Generally, individuals who show excessive freezing behavior 
when the intruder is not making direct eye contact, and/or those showing excessive 
anxious behavior (e.g., scratching, distress behaviors) in the presence of the intruder, 
are considered more behaviorally inhibited than others (see Coleman & Pierre, 2014 
for review). One reason for the widespread use of this test is that it has been phar-
macologically validated. Behavioral responses to the intruder (including freezing, 
hostility, etc.) have been reduced with various anxiolytics (Habib et al., 2000; Kalin, 
Shelton, & Turner, 1991) and increased with anxiogenic compounds (Kalin, Shelton, 
& Turner, 1992).

Response to unfamiliar humans is also used to assess personality in other spe-
cies. The human avoidance distance test in cattle and the human approach test in 
dairy cows measure the response of the animals to a human making direct eye con-
tact (Gibbons, Lawrence, & Haskell, 2011; Parham, Tanner, Wahlberg, Grandin, & 
Lewis, 2019; Sutherland, Rogers, & Verkerk, 2012). Similar tests have been con-
ducted in pigeons (Santos et  al., 2015), pigs (Brown et  al., 2009), and horses 
(Calviello et al., 2016).

 Restraint

Personality assessments often measure an individual’s response to an aversive stim-
ulus. One experience that is aversive to most animals is manual restraint or han-
dling, which can happen for husbandry or clinical purposes. For example, cattle and 
dairy cows or other livestock may be restrained in stalls known as cattle crushes or 
chutes for examinations or veterinary treatment. Some animals become agitated in 
response to this restraint, while others remain relatively docile (e.g., Parham et al., 
2019). Because it elicits this kind of behavioral variation, researchers have utilized 
this restraint as part of a personality test for these species. In this test, the animal is 
loosely restrained in the chute for a period of time, and observers assess the animal’s 
response to the restraint (known as chute score) as well as the response to being 
released from the chute (known as exit score). Responses to both include “docile,” 
“restless,” “nervous,” and “aggressive” (see Parham et al., 2019). While subjective, 
these scores have been found to be reliable across both experienced and inexperi-
enced observers (Parham et al., 2019). The flight speed with which the animals exit 
the chute may also be calculated. A similar test has been developed for pigs. In this 
test (the backtest), young pigs are put on their backs and gently restrained for a 
period of time (e.g., Hessing et al., 1993). Researchers measure the degree of strug-
gling as an indicator of coping style (Zebunke, Repsilber, Nürnberg, Wittenburg, & 
Puppe, 2015), with increased struggling thought of as reactive coping. Restraint 
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tests are also relatively common in bird (Campbell, Hinch, Downing, & Lee, 2016; 
Fucikova, Drent, Smits, & van Oers, 2009) and fish (Colchen, Faux, Teletchea, & 
Pasquet, 2017; Ferrari, Benhaïm, Colchen, Chatain, & Bégout, 2014; Magnhagen 
et al., 2015) species.

 Predator

For certain species (i.e., those most vulnerable to predation in the wild), response to 
a predatory simulation has been used to assess personality. For example, insects 
such as beetles are often handled with forceps to simulate a predator attack (Müller 
& Juškauskas, 2018; Tremmel & Müller, 2013). Insects generally respond to such 
handling with a period of tonic immobility, after which they begin to move again. 
The latency to move is used as a measure of boldness; bolder individuals spend less 
time immobile than shyer individuals (Müller & Juškauskas, 2018). The image of a 
predator (a raptor) displayed on a screen has been used to assess boldness in hermit 
crabs (Watanabe et al., 2012). In response to the image, most hermit crabs withdraw 
into their shells. Bold hermit crabs re-emerge sooner than their shy conspecifics 
(Watanabe et al., 2012). Response to a predator also has been used to assess person-
ality traits in nonhuman primate species. The Predator Confrontation Test (Barros, 
Boere, Huston, & Tomaz, 2000) was developed to assess response to a predatory 
threat in marmosets (Callithrix penicillata). In these tests, marmosets are exposed 
to a taxidermized Ocilla cat (Felis tigrina), a natural predator, in an open field test-
ing arena. Observers assess response to the “predator,” including displacement 
behavior, vigilance, and exploratory behavior. Similar to the HIT, this test has been 
pharmacologically validated. Anxiolytics reduced displacement behaviors and 
increased exploratory behavior in marmosets exposed to the model predator (Barros 
et al., 2000; Barros, Mello, Huston, & Tomaz, 2001).

 Social Isolation

For social species, isolation from the group can be highly aversive to individuals. 
Isolation tests are therefore used for highly gregarious species, such as sheep or 
horses (Lansade, Bouissou, & Erhard, 2008; Rice, Jongman, Butler, & Hemsworth, 
2016). For example, in the isolation box test, a sheep is put into an opaque box for 
a set amount of time, and behavior and/or level of agitation is measured (Murphy 
et al., 1994). In addition, the speed at which animals leave the isolation chamber is 
also used as a measure of temperament (Plush, Hebart, Brien, & Hynd, 2011). It is 
worth noting that while these tests quantify response of animals to social isolation, 
many personality assessments necessitate that animals be removed from their social 
group for testing. Animals are typically tested individually on the Human Intruder 
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tests, Open Field tests, and restraint tests. This separation from the social group can 
be an experimental confound and/or a welfare concern and has been used to support 
the use of home environment assessments (Hopper, Cronin, & Ross, 2018).

 Animal Personality Research

Recent years have seen a dramatic increase in publications on the study of animal 
personality (Fig. 2). A literature search on animal temperament or personality per-
formed with PsychInfo, a database of peer-reviewed literature, revealed over 2200 
articles published between 1900 and 2018. Over a third of these papers were pub-
lished in the past 5 years. Importantly, this increase can be seen across a wide range 
of scientific fields, including psychology, neuroscience, agricultural sciences, vet-
erinary science, and environmental science. Below, I briefly review some fields of 
study in which animal personality studies are found. Because animal personality 
studies in the fields of behavioral ecology and evolution are covered elsewhere in 
this book (see Réale, Chap. 15), I focus on biomedical/translational and applied 
ethology studies.
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Fig. 2 Cumulative number of peer-reviewed publications on animal personality or temperament 
published between 1990 and 2019. There were approximately 230 publications prior to 1990. Data 
taken from PsychInfo
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 Biomedical Research

One reason for the current increased interest in personality is its role in various 
behavioral and/or health outcomes in humans (Capitanio, 2011; Deary, Weiss, & 
Batty, 2010; Mehta & Gosling, 2008; Miller, Cohen, Rabin, Skoner, & Doyle, 1999; 
Roberts, Kuncel, Shiner, Caspi, & Goldberg, 2007). The link between personality 
traits, such as behavioral inhibition, and vulnerability to stress-induced behavioral 
problems in human populations has long been established. Several studies have 
demonstrated that children who consistently score as inhibited early in life are at a 
greater risk of developing anxiety, depressive disorders, and other psychopatholo-
gies later on in life compared to non-inhibited peers (Hirshfeld et  al., 1992; 
Rosenbaum et al., 1993; Schwartz, Snidman, & Kagan, 1999). Inhibited children 
are also more likely than others to suffer from allergic disorders (Kagan, Snidman, 
Julia-Sellers, & Johnson, 1991) and respiratory illnesses (Boyce et al., 1995). This 
relation is not limited to children; personality traits have been associated with adult 
health-related outcomes as well  (e.g., Schmidt & Fox, 1995). The personality 
dimension conscientiousness, which includes traits such as reliability, competence, 
and self-discipline, has been associated with longevity (Kern & Friedman, 2008). 
Conversely, studies have found a correlation between high levels of neuroticism and 
premature death (Roberts et al., 2007).

Similar associations between personality and illness have been found in various 
animal species, including nonhuman primates. Behaviorally inhibited rhesus 
macaque infants show greater hypothalamic-pituitary-adrenal (HPA) axis activation 
and behavioral responses to stresses, such as separation from peers, compared to 
others (Suomi, 1991) and also show impaired immune function (Laudenslager et al., 
1993). They are more likely than non-inhibited individuals to develop airway hyper- 
responsiveness, a characteristic of asthma (Chun, Miller, Schelegle, Hyde, & 
Capitanio, 2013). Socially inhibited rhesus monkeys have lower antibody response 
to immunization and social relocation compared to highly sociable monkeys 
(Capitanio, Mendoza, & Bentson, 1999; Maninger, Capitanio, Mendoza, & Mason, 
2003). Nervous monkeys low in confidence are also more likely than others to expe-
rience chronic diarrhea, particularly in response to repeated stressors (Gottlieb 
et al., 2018).

Not only are there behavioral similarities between humans and animals, there are 
also physiological similarities. Young rhesus macaques identified as behaviorally 
inhibited on the Human Intruder test show increased activity of the amygdala and 
bed nucleus of the stria terminalis (Kalin, Shelton, Fox, Oakes, & Davidson, 2005), 
structures shown to be important in behavioral inhibition in humans as well. Further, 
these monkeys have higher basal cortisol levels than others (Kalin, Shelton, 
Rickman, & Davidson, 1998); this finding is congruent with previous work demon-
strating that behaviorally inhibited and temperamentally shy children have higher 
levels cortisol levels (Kagan et  al., 1988; Schmidt et  al., 1997). Further, similar 
genes have been found to correlate with personality traits in humans and animals. 
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For example, a repeat polymorphism of the dopamine D4 receptor (DRD4) has been 
associated with the trait novelty seeking in both humans and vervet monkeys 
(Bailey, Breidenthal, Jorgensen, McCracken, & Fairbanks, 2007).

Because of these similarities, animals, particularly nonhuman primate and rodent 
species, have been used as models for studying the relation between human person-
ality and health outcomes. There are several reasons for why this kind of compara-
tive approach can enhance such studies. In an interesting review, Mehta and Gosling 
(2008) identify four main benefits of using animal studies to better understand 
human personality and health, although there may be others. One of the primary 
benefits is that animal studies allow researchers to control variables that may have 
confounding effects. Factors such as access to health care, levels of social support, 
food intake, and exposure to substance abuse have all been found to influence vari-
ous health outcomes in human populations. While difficult to account for in human 
studies, these factors can be controlled in animal studies. Animals within a colony 
tend to get fed the same food items, and most have similar access to clinical care. 
Controlling for these variables allows researchers to examine factors that might 
covary with personality to affect health outcomes. Researchers can measure and 
manipulate biological variables (e.g., hormones or neurotransmitters) in ways that 
would not be ethically possible in human studies. Further, animal studies allow 
researchers to observe subjects in their home environment in ways that would not be 
possible to do in humans. Such observations can enhance the ability to examine the 
relations among personality, the environment, and health outcomes (Mehta & 
Gosling, 2008). Finally, the relatively short lifespan of many animal species allows 
for longitudinal studies examining changes over development that would not be 
feasible with human studies (Mehta & Gosling, 2008).

 Behavioral Management

Attending to the behavioral needs of animals in captivity is an integral part of ani-
mal care. Behavioral management is a comprehensive strategy for promoting psy-
chological well-being involving factors such as socialization, nonsocial enrichment, 
and positive reinforcement training (PRT), as well as facilities design and positive 
animal-staff interactions (Keeling, Alford, & Bloomsmith, 1991; Weed & Raber, 
2005; Whittaker, Laule, Perlman, Schapiro, & Keeling, 2001). The goals of behav-
ioral management plans are to produce animals that are in good physical condition, 
display a variety of species-typical behaviors, are resilient to stress, and that easily 
recover (behaviorally and physiologically) from aversive stimuli (Novak & Suomi, 
1988). It is well known that an individual’s behavioral needs can differ due to a 
variety of factors, including personality. Therefore, it stands to reason that knowl-
edge about individual differences in personality should help guide decisions about 
how to manage the care of captive animals.
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 Behavioral Health

Perhaps not surprisingly, personality traits have been associated with well-being 
and affect in humans. Studies have shown people high in the trait “extraversion” 
have higher positive affect compared to those low in the trait (e.g., Burgdorf & 
Panksepp, 2006). Similar results have been found in animals. For example, person-
ality traits have been associated with subjective well-being in a variety of species 
including chimpanzees (Pan troglodytes) (King & Landau, 2003), orangutans 
(Pongo pygmaeus and Pongo abelii) (Weiss, King, & Perkins, 2006), brown capu-
chins (Sapajus apella) (Robinson et al., 2016), rhesus macaques (Macaca mulatta) 
(Weiss, Adams, Widdig, & Gerald, 2011), and Scottish wildcats (Felis silvestris 
grampia) (Gartner & Weiss, 2013). In these studies, researchers use observer ratings 
to assess both personality and subjective well-being. Subjective well-being ratings 
usually focus on questions surrounding perceived happiness of the individual, the 
animal’s social relationships, personal control and whether the individual is meeting 
its goal, and how happy the rater would be if he or she were the specific animal (see 
King & Landau, 2003, for details). As with personality ratings, there tends to be rel-
atively high inter-rater reliability across observers (e.g., King & Landau). In other 
words, despite the subjectivity of the measures, individual raters tend to score indi-
viduals in the same way.

Cognitive bias testing is another way of assessing emotional states of animals. 
Cognitive bias refers to the influence of affective state on information processing 
(Mendl, Burman, Parker, & Paul, 2009). Multiple studies have demonstrated that, in 
humans, self-reported emotional states can influence cognitive processes, including 
attention, memory, and judgment. Specifically, individuals in a negative affective 
state (e.g., anxiety, depression) show increased vigilance to threatening stimuli, are 
quicker to recall negative memories, and are more likely to have negative assump-
tions about future events or ambiguous stimuli compared to those in a positive emo-
tional state (Mendl et al., 2009; Paul, Harding, & Mendl, 2005). Researchers have 
exploited this bias in information processing to develop cognitive bias tests to indi-
rectly measure emotional states in nonhuman animals. These tests have been used 
to assess both positive and negative affect in multiple species, including rats 
(Harding, Paul, & Mendl, 2004; Richter et al., 2012), dogs (Mendl et al., 2010), and 
sheep (Doyle, Fisher, Hinch, Boissy, & Lee, 2010). Studies have shown that person-
ality can influence emotional response to these cognitive bias tests. Pigs with a 
proactive (e.g., bold) personality as assessed on a novel object test and isolation test 
responded more optimistically on the cognitive bias tests than others (Asher, Friel, 
Griffin, & Collins, 2016). Similarly, dogs with a calm as opposed to anxious tem-
perament were more likely to respond optimistically (Mendl et al., 2010). Taken 
together, these studies support the idea that, as with people, personality can influ-
ence well-being and affect in animals.

Although relatively few studies have specifically examined the relation between 
personality and affect, personality has been shown to play a role in the development 
of some behavioral problems, including stereotypic behavior. Stereotypies, defined 
as repetitive, habitual behavior patterns with no obvious function (Mason, 1991; 
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Shepherdson, 1993), are commonly seen in captive animals in a variety of settings. 
While there is much to learn about its causes, recent evidence suggests that certain 
personality types may be more vulnerable. Boldness, as measured by response to a 
novel object, was found to positively correlate with the development of stereotypic 
behavior in rhesus macaques, both when the monkeys were tested as infants 
(Gottlieb, Capitanio, & McCowan, 2013) and as adults (Gottlieb, Maier, & Coleman, 
2015). Similar findings have been seen in other species, including striped mice 
(Joshi & Pillay, 2016), farmed mink (Hansen & Jeppesen, 2006), and horses (Nagy, 
Bodó, Bárdos, Bánszky, & Kabai, 2010). Further, boldness has been linked to 
feather damaging behavior in parrots (van Zeeland, van der Aa, Vinke, Lumeij, & 
Schoemaker, 2013) and certain lines of hens (Uitdehaag, Rodenburg, Komen, 
Kemp, & van Arendonk, 2008). In these studies, animals that engaged in the behav-
ior were bolder or less reactive than those not displaying the behavior. These results 
may seem somewhat counter intuitive at first; however, stereotypic behavior and 
feather damage have been proposed to be a coping mechanism (e.g., van Zeeland 
et al., 2009). Thus, the bolder, more proactive animals may be engaging in this cop-
ing mechanism more than others. This finding is not ubiquitous. Cussen and Mench 
(2015) found that extraverted parrots had a less pronounced increase in stereotypy 
following the removal of enrichment compared to those low on the extraversion. 
However, in that study, authors examined stereotypy in response to a stressful event.

 Environmental Enrichment

One of the most commonly utilized strategies for addressing behavioral needs of 
animals in captivity is to provide them with environmental enrichment, including 
items such toys and foraging devices (Coleman, Weed, & Schapiro, 2017). These 
devices are designed to increase the expression of species-typical behaviors and 
decrease boredom for animals. Enrichment is often provided with a “one size fits 
all” approach; that is, what is good for one is assumed to be good for all animals. 
However, personality can influence how individuals respond to various enrichment 
strategies. For example, Bolhuis, Schouten, Schrama, and Wiegant (2005) found an 
interaction between personality as measured on the backtest and enrichment use in 
pigs. While all of the pigs in the study displayed increased play and manipulation 
behavior in an enriched compared to barren environment, this increase was signifi-
cantly higher in pigs that had a bolder, more proactive personality (Bolhuis et al., 
2005). In other words, the bold pigs were more likely than shy pigs to utilize envi-
ronmental enrichment when provided. Similar results were found in rhesus 
macaques given novel apps on iPad as enrichment. Some bold monkeys (as mea-
sured on a novel object test) used this enrichment device, but none of the shy mon-
keys interacted with it (Coleman, 2017).

Other studies have found that enrichment can actually cause stress for individu-
als with certain personality traits. Because animals tend to lose interest in items with 
continuous exposure (e.g., Lutz & Novak, 2005), enrichment is often rotated with 
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the goal of promoting novelty. While exposure to novelty has been found to promote 
well-being for most animals, it can be potentially anxiogenic for highly inhibited 
individuals. A study of orange-winged Amazon parrots (Amazona amazonica) 
found that highly fearful birds showed increased anxiety in response to rotating 
enrichment compared to non-fearful birds (Fox & Millam, 2007). Similarly, 
Yamanashi and Matsuzawa (2010) examined the behavior of chimpanzees while 
they were performing various cognitive tasks (e.g., Numerical Sequence Task in 
which the chimpanzee chooses numerals in ascending order and a Masking Task in 
which the chimpanzees have to memorize numerals). Cognitive tasks such as these 
have been utilized as enrichment (Washburn & Rumbaugh, 1992). Half of the chim-
panzees in the study were labeled as “stress sensitive” because they displayed self- 
directed behaviors such as scratching while performing the tasks. The stress-sensitive 
chimpanzees were more likely than others to become agitated when they got an 
incorrect response on the cognitive tasks (Yamanashi & Matsuzawa, 2010). 
Together, these studies suggest that enrichment may not confer the same benefits to 
all individuals and may even increase distress in some individuals.

In addition to promoting species-typical behaviors and reducing boredom, 
enrichment also can be used as a mitigation strategy to reduce stress in animals. 
Personality can affect how individuals perceive these mitigation efforts. For exam-
ple, lavender oil has been found to be anxiolytic in several species (e.g., Cline et al., 
2008; Hawken, Fiol, & Blache, 2012), including humans (Woelk & Schlafke, 2010). 
Researchers investigated the anxiolytic effects of lavender in female sheep selec-
tively bred to have either a “calm” or “nervous” personality (Hawken et al., 2012). 
In this study, sheep were exposed to a mask containing either lavender oil or a con-
trol (peanut oil) for 30 min, after which they were isolated from their group for 
5 min. Not surprisingly, calm sheep showed less agitation during the isolation stress 
than nervous sheep, regardless of whether they received the lavender or the control. 
However, the authors found an interaction between personality and the effects of the 
lavender. Lavender had an anxiolytic effect for calm sheep; compared to controls, 
sheep that received the lavender showed less agitation and lower plasma cortisol 
concentration. In contrast, nervous sheep given lavender showed higher agitation 
and plasma cortisol in response to the isolation stress compared to controls (Hawken 
et al., 2012). Results such as these are not only relevant to behavioral management 
of sheep, but may adapted to other species, including humans.

 Compatibility

Another component of behavioral management is socialization. Socialization, or 
housing animals with compatible conspecifics, has been shown to be an important 
factor in promoting psychological well-being of a variety of species (Coleman et al., 
2017). However, socialization can result in aggression or even trauma if the partners 
are not compatible. Therefore, finding compatible partners is important. There is 
evidence that humans tend to choose partners with similar personalities to their own 
(Dijkstra & Barelds, 2008). This relation recently has been explored in nonhuman 
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primate species as well. Studies in rhesus macaques (Capitanio, Blozis, Snarr, 
Steward, & McCowan, 2017; Coleman, 2017) have found that female, but not male, 
monkeys were more likely to be successfully pair-housed with partners that had 
similar personality traits. Pairs in which the partners had similar personalities 
engaged in more affiliative and less aggressive behavior than pairs consisting of 
partners with dissimilar personalities. Similarly, in capuchins (Sapajus sp.), dyads 
with similar personalities (particularly in the traits Neuroticism and Sociability) had 
higher quality relationships than those with differing personalities (Morton, Weiss, 
Buchanan-Smith, & Lee, 2015). The authors also found that monkeys high in 
Neuroticism and low in Sociability tended to avoid social relationships in general. 
While more work needs to be done in other species, these results highlight the role 
of personality in relationships.

 Positive Reinforcement Training

Positive reinforcement training (PRT) is another component of many behavioral man-
agement programs. PRT is a form of operant conditioning in which the subject is 
presented with a stimulus (e.g., a verbal command), responds by performing a specific 
behavior (e.g., present a body part for injection), and is provided with reinforcement 
(e.g., food treat). Several studies have demonstrated that positive reinforcement train-
ing can reduce behavioral and physiological indices of stress associated with common 
management procedures (Bassett, Buchanan-Smith, McKinley, & Smith, 2003; 
Schapiro, Bloomsmith, & Laule, 2003). For example, Lambeth and colleagues (2006) 
found that chimpanzees trained to voluntarily accept an injection of anesthetic 
(Ketamine HCl) have lower hematological indicators of stress (e.g., neutrophils and 
white blood cells) than chimpanzees who were not trained for this task.

While positive reinforcement training is generally considered to enhance well- 
being, there is a great deal of variation among individuals with respect to training. 
Some subjects are relatively easy to train and learn tasks quickly, while others do not 
appear to learn tasks as easily. Personality has been found to play a role in training 
success. For example, in a series of studies (Coleman, 2017; Coleman et al., 2005), 
we found that shy, fearful macaques were less likely than bold monkeys to success-
fully learn tasks including touching a target and presenting a body part. Similarly, 
reactive macaques were found to be less likely to cooperate with voluntary restraint 
than calm monkeys (Bliss-Moreau & Moadab, 2016).

Results of these studies suggest that personality assessments can identify indi-
viduals that may be difficult to train. However, it is not practical, or in many cases 
desirable, to restrict training to those animals with certain personality traits. Thus, 
there is a need to develop alternate training techniques for fearful or reactive animals. 
Nonhuman primates and other animals are known to imitate the actions of others 
(e.g., Subiaul, Cantlon, Holloway, & Terrace, 2004); thus, one potential alternate 
training technique is to have subjects watch a conspecific train various tasks, in the 
hopes that the observer would learn through social learning or imitation, a process 
by which observers (i.e., subjects) can learn from skilled “teachers” or demonstrators. 
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There is evidence to suggest that personality may play a role in an individual’s pro-
pensity to engage in social learning. In an interesting study, Carter, Marshall, 
Heinsohn, and Cowlishaw (2014) assessed two personality traits, shy/bold (as mea-
sured on a novel object test) and anxious/calm (as measured by response to a model 
predator) in wild baboons (Papio ursinus). They then examined the propensity for 
the animals to engage in social learning to solve a task (finding either a novel or 
familiar food item). Both boldness and anxiety were found to be associated with 
social learning. Bold, anxious baboons were more likely to perform the task after 
watching a conspecific perform that task than shy/calm individuals (Carter et al., 
2014). These animals were not necessarily more likely to watch the demonstrators, 
but rather seemed to have an increased propensity for learning. Studies along these 
lines could serve as a model for other species.

 Farming Community

Another field in which personality is often used as a tool is in agricultural science. 
Indeed, it is not uncommon for the farming community to selectively breed for par-
ticular temperamental traits, including docility in cattle (Haskell, Simm, & Turner, 
2014) and reduced aggression in pigs (Turner et al., 2008). This has been done both 
for the safety of personnel as well as for welfare and productivity reasons. Highly 
reactive livestock tend to have decreased growth rates and increased susceptibility 
to illness than less reactive animals (Dodd et al., 2012). In addition, calm personal-
ity has been associated with production measure such as meat tenderness in cattle 
(Coutinho et al., 2017), enhanced milk production in cows (Sutherland et al., 2012), 
and higher wool growth in sheep (Plush et al., 2011). It is thought that these differ-
ences might be due, in part, to the circulating corticosteroids (Plush et al., 2011). 
Not only do these findings have practical implications, but they can also affect the 
welfare of the animal. The welfare of stress-sensitive animals may be compromised 
due, in part, to their inability to cope with stress (Finkemeier et al., 2018; Gibbons 
et al., 2011; Sutherland et al., 2012). For example, highly reactive cattle may injure 
themselves in the weigh chutes.

 Conclusions

In recent years, there has been a sharp increase in published studies of animal person-
ality. This trend underscores the importance of this trait across a wide range of fields. 
Studies of animal personality can provide insight into studies of human  personality, 
but are also important in their own right. Personality affects many aspects of animals’ 
lives, including their factors important to welfare and how we can appropriately 
manage their needs.

Personality also can be an unintended confound in scientific studies. For exam-
ple, we have shown that it is more challenging to train shy rhesus macaques for vari-
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ous tasks than their bolder counterparts (Coleman et al., 2005). Thus, it is possible 
that shy animals may be disproportionately removed from studies in which subjects 
must be trained for a particular task, such as getting blood drawn, leading to sample 
bias. This kind of sample bias may be particularly problematic for studies in which 
the animals voluntarily cooperate with tasks. In these scenarios, animals with par-
ticular temperamental traits (e.g., shy) may be less likely than others to participate, 
which could skew resulting data. In a recent study, zoo-housed squirrel monkeys 
rated on personality assessments as “low caution” and “high gentleness/affection” 
were more likely than others to voluntarily participate in training (Polgar, Wood, & 
Haskell, 2017). This bias also may be present in cognitive studies. In a recent study 
(van Horik, Langley, Whiteside, & Madden, 2017), researchers found that neopho-
bic pheasants (as measured on a novel object test) were less likely to participate in 
voluntary cognitive assessments than bolder group mates. The authors point out that 
this differential participation can lead to misinterpretation of cognitive performance. 
Even if participation in cognitive testing is not voluntary, performance may be 
affected by personality. This may be particularly valid in situations in which a 
human tester is present. Inhibited or shy individuals may have more difficulty per-
forming the task not because of diminished cognitive ability, but rather because of 
an inherent wariness of the human.

Similarly, capture methods can also introduce sample bias in studies in which 
subjects are removed from the natural environment. Capture methods that involve a 
degree of novelty seeking may be more likely to attract bold members of the popula-
tion. For example, Wilson et al. (1993) captured pumpkinseed sunfish from a pond 
with one of the two methods, a novel object (empty minnow trap) or a seine net. 
Fish caught in the trap were bolder than those caught in the net in a number of vari-
ables (Wilson et al., 1993). In that study, the minnow trap served as a novel object 
test. However, had the trap had been the sole capture method, the population of fish 
used in subsequent studies would have been disproportionately bold. In field stud-
ies, shy fish may be more likely to hide or flee, while bold animals might be more 
likely to approach human observers, resulting in sample bias. Researchers should be 
cognizant of these potential biases and account for them when possible.
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