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ABSTRACT 

The purpose of the series of five studies presented in this dissertation is to shed 

new light on how our long history of interactions with animals has led to the evolution of 

psychological adaptations structuring our attitudes about animal—that comprise a 

multivariate latent construct called “Animality”— and to explore the connection between 

Animality and human personality. Based on interviews with people who work with 

animals, Study 1 produced an inventory of semantic categories underlying Animality. In 

Study 2, questionnaire items were developed to represent the Animality semantic 

categories. The resulting questionnaire was given to 145 undergraduate students, and the 

results were used to identify a set of 6 reliable parcels on which an Exploratory Factor 

Analysis (EFA) was performed. Two reliable Animality factors emerged that were 

labelled “Emotional Regard” for and “Attraction” to animals. Using a larger sample of 

undergraduates (n=979), Study 3 tested the replicability of the EFA using a Confirmatory 

Factor Analysis. Results showed excellent fit of the data with the Animality structure of 

Study 2, and produced a structure consisting of a higher order factor—General Factor of 

Animality (GFA) that influences the previously identified lower order factors. Study 4 

tested the hypothesis that human empathy was evolutionarily co-opted to serve animal 

empathy, with the prediction that, consistent with previous reports in the literature, the 

two would be correlated. This study analyzed a newly created empathy scale that 

matched human empathy items with equivalently worded animal empathy items, a 

personality inventory (IPIP-NEO short version), as well as the previously created 

Animality items. While respondents’ Animal Empathy and Human Empathy scores were 

positively correlated, Animal Empathy scores were generally higher than Human 
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Empathy scores. Women had higher overall scores on both Human and Animal Empathy, 

with most of their scores in the extreme highs with a less consistent association between 

animal and human empathy, while men’s scores included the extreme lows with a more 

predictable association between animal and human empathy. Furthermore, in support of 

the Co-Opting hypothesis those human personality dimensions that measure aspects of 

human empathy, well predicted the performance on the independent measurements of 

Human Empathy and Animal Empathy. The 5th and final study demonstrated that 

Animality and Personality are non-overlapping constructs, and appear as separate factors 

in an EFA. This last study also examined the direct, indirect and explicit causal 

relationships between Personality and Animality using Generalized Linear Models and 

Structural Equation Modeling procedures, including sex as a variable. Results showed 

that General Factor of Personality (GFP) and sex directly predict GFA, indicating that sex 

has a direct effect on most Personality and Animality dimensions with females 

contributing to higher values. When examining the separate contributions of male and 

female sex to the relationship between GFP and GFA, males were primarily responsible 

for the correlation between GFP and GFA. In combination with the results of the 

previous studies, the results of Study 5 further support the co-opting evolutionary 

hypothesis, while also suggesting additional modifications for women in underlying 

mechanisms related to human-animal interactions.  
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INTRODUCTION 

Note: Many terms and concepts in this dissertation have been used in the evolutionary 

psychology and human-animal interaction literature in various and conflicting ways or 

without definition. To avoid confusion, I have provided a Glossary of important terms 

and concepts, shown in bold when they first appear in the dissertation. 

 

Rationale 

Humans have a long history of diverse interactions with other animals (e.g., 

predator, prey, companion) going back to prehistoric times. However, with few 

exceptions (discussed below), evolutionarily-oriented research addressing human-animal 

interactions is relatively new, and the impact of such interactions on the evolution of the 

human psyche is underexplored. Given our ancient and varied relationships to nonhuman 

animals (hereafter simply “animals”) as sources of food (prey), potential danger 

(predators), protection, transport, labor, and companionship, it can be argued that this 

“animal connection” is a universal human characteristic and that our relationship to 

animals has profoundly influenced the course of human evolution (see Shipman, 2010; 

2011). When we consider that the human-animal connection has been a persistent one 

throughout the course of human evolution, it is reasonable to expect psychological 

adaptations to have evolved in the service of human-animal interrelationships in the same 

way that we understand human personality as having evolved in the context of human 

social relationships (e.g., Figueredo, 2015). My principal purpose in this dissertation is to 

shed new light on how our long history of interactions with animals has led to the 

evolution of psychological adaptations—that collectively I call “Animality”— and how 
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these relate to those that evolved in the service of human relationships—Personality. (To 

avoid confusion, Appendix A describes prior usage of the word “Animality”.) I will 

present a series of five studies that begins with an exploration and definition of the 

structure of an Animality multivariate construct and then proceed to assess the 

relationship between Animality and Personality. 

 

Background 

In considering the potential evolutionary impact of the diverse human-animal 

interrelationships on human psychology, it is appropriate and useful to treat these as 

types of interspecific associations in an ecosystem, in that it orients us toward the fitness 

consequences for each of the interactants. Because we are interested in persistent and 

direct heterospecific interactions, we will focus on species interrelationships, or what is 

broadly referred to as symbiosis. Though some prefer to reserve symbioses for 

physiologically intimate species interrelationships (what I call restrictive symbiosis, e.g., 

Bronstein, 2015), here we will accept a more inclusive symbiosis. Three principal types 

of symbioses are commonly recognized (Douglas, 1994): Antagonism (one symbiont 

gains fitness benefits while the other incurs fitness costs, e.g., lion consuming an impala), 

commensalism (one symbiont gains fitness benefits while the other suffers neither a 

fitness benefit nor cost. e.g., cattle egret benefits from the cattle who flush out insects as 

they walk), and mutualism (both symbionts gain fitness benefits, e.g., oxpeckers who 

provide pest control as they dine on ticks and flies from the body of zebras). However a 

complete lists also includes amensalism (one symbiont suffers a fitness cost while the 

other suffers neither a fitness benefit nor cost, e.g., an elephant herd trampling grass as it 
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walks) and detrimentalism (a term proposed here where both symbionts suffer a fitness 

cost, e.g., coyotes and turkey vultures competing over a carcass). For present purposes, 

discussion of symbioses will be limited to those between humans (both ancestral and 

modern) and multi-cellular vertebrate species. In other words, the extensive evolved 

symbioses between humans and bacteria or viruses is not discussed here, but is another 

area of research that shows the tremendous impact of symbioses on human evolution (see 

for example Yong, 2016). 

 

 Over the 5-6 million-year span of human evolution, various ancestral hominin 

species have been in different kinds of interrelationships with other animals. The earliest 

human-animal interrelationships were likely in the form of humans avoiding predators 

and other dangerous animals, and later humans acting as predators of other species. 

Given that archaeological evidence shows persistent, multi-generational predator-prey 

interactions (e.g., human-cave bear, human-mammoth) that eventually contributed to the 

extinction of the nonhuman interactants, we can think of these as early antagonism type 

symbioses. Admittedly, there is no overall agreement on whether predation should be 

included as a symbiosis (Paracer and Ahmadjian, 2000). Regardless, the earliest human-

animal interrelationships were ones of predator-prey that here are viewed as antagonistic 

symbioses. Subsequent symbioses were likely of the commensalism type, in which other 

species benefited from proximity to humans. Once ancestral hominins spread from Africa 

to Eurasia, wolves, for example, would have benefitted from remaining near hunter-

gatherer kill and butchering sites (Grimm, 2015). Sometime after 30,000 B.P., this 

commensalism evolved into a mutualism, wherein wolves or wolf-dogs became hunting 
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partners, provided protection, transport, and companionship in return for human 

provisioning and care. Much paleontological and archeological evidence supports the 

evolution of this wolf-human (Shipman, 2015) and other mutualistic relationships 

through the domestication of other animal species (e.g., cow, horse, camel, goat, etc.) 

from the beginnings of the Neolithic age (Larson and Fuller, 2014). 

 

We would expect that in any symbiotic relationship, where one participant 

experiences a fitness benefit, there should be strong selection to maintain that positive 

fitness interdependence. Likewise, if one participant experiences a fitness cost, there 

should be strong selection to alter that relationship so as to avoid fitness costs. In 

consequence, mutualistic species should evolve adaptations that promote and maintain 

fitness positive relationships. Likewise, when a cost is incurred by a participant in a 

symbiotic relationship (e.g., being parasitized or preyed upon), then the participant 

experiencing the fitness cost should evolve adaptations to avoid the cost. Such 

adaptations to symbiotic relationships include physiological-anatomical, psychological 

(e.g., cognitive, emotional-motivational processes, etc.), and behavioral components. 

Understandably, research has focused on the physiological mechanisms governing 

antagonistic symbiotic relationships (largely with bacteria and insects) in order to reduce 

the fitness cost to humans, while adaptations for mutualistic symbioses are less well 

understood. For example, only recently has there been a concerted effort to understand 

mutualistic bacteria species rather than focusing on pathogenic/parasitic ones (Yong, 

2016). Likewise, there has been comparatively little study on the proximate mechanisms, 
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including psychological mechanisms, that support human-animal mutualistic symbiotic 

relationships. 

 

While the study of evolved human psychological adaptations has been the 

principal concern of evolutionary psychologists, their focus has been on the domain of 

conspecific social interactions or relationships (e.g., Buss, 2015). Nevertheless, the 

critical features of psychological adaptations identified by evolutionary psychologists can 

also guide our search for psychological adaptations for symbiotic human-animal 

interrelationships. A key feature of such adaptations is specialization for the reliable and 

efficient solution of a domain specific, recurrent adaptive problem. Evidence of such 

specialized psychological mechanisms can be found in one or more aspects or levels of 

human psychology, including perception, cognition, memory, emotion, and behavior. 

From the standpoint of evolutionary psychology, we can postulate that our historically 

varied interactions with animals constitutes a recurrent set of survival problems that 

would have favored the evolution of psychological adaptations to efficiently address 

them.  

 

Indeed, several lines of evidence support the existence of such domain specific 

(i.e., types of symbioses) adaptations. A particularly germane example concerns selection 

for personality characteristics in Rocky mountain elk and black-billed magpies, two 

mutualistic symbionts (Found, 2017). The magpies benefit nutritionally and provide a 

service to the elk by removing the winter ticks. However, only magpies with a “bold” 

personality risked landing on elk while “shy” magpies rarely landed on them. Conversely, 
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elk with “bold” personalities rarely allowed magpies to land, rejecting them aggressively, 

while “shy” elk allowed magpies to land and remove the ticks.  

 

For humans and other primates, there is also much evidence in support of 

psychological adaptations in response to symbiotic relationships. One of the earliest was 

likely connected with the avoidance of venomous snakes, which was a prominent 

survival problem faced by early hominins in Africa, given their small stature and body 

weight (e.g., Australopithecus afarensis body weight of 60-90 lbs.), much as it is still 

today for other African primates and modern humans. Because venomous snakes were 

present in Africa well before large carnivores, they likely exerted the principal 

evolutionary pressure for the expansion and refinement of the Old World anthropoid 

visual system so as to facilitate the accurate, quick detection of these often cryptic and 

difficult to detect snakes (Isbell, 2006). This long history with venomous snakes led to 

the evolution of quick visual detection and learning mechanisms, still evident in modern 

descendants of African primates: Like their African primate relatives, humans more 

readily learn to associate fear with snakes (and other dangerous animals, see below)—a 

kind of evolutionarily prepared learning—than to other non-dangerous animals (Ohman 

and Mineka, 2001).  

 

Similarly, the avoidance of venomous spiders likely posed a significant, recurrent 

survival problem to our ancestors, as evidenced by the presence of selective attentional 

mechanisms for images of spiders. In a series of experiments (Rakison and Derringer, 

2008), 5-month old infants were shown images of schematic spiders, some of which were 
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reconfigured in a way that all the components of a spider were present but scrambled so 

that they are equally complex visual images but no longer look like real spiders. The 

infants, who had no exposure to real spiders, spent significantly more time looking at the 

schematic spider compared to the scrambled spider images, or to equally complex 

schematics of flowers. These results are consistent with the presence of evolutionarily 

prepared attentional mechanisms. A later study (New and German, 2015), using an 

inattentional blindness paradigm with a large number of undergraduate students, further 

supports this conclusion: Realistic images of spiders presented unexpectedly and briefly 

as peripheral visual stimuli coincident with a central task-relevant display were more 

readily detected and identified than images of non-threatening animals (e.g., housefly), or 

modern non-animate threatening stimuli (e.g., hypodermic needle).  

 

Our ancestor’s recurrent exposure to dangerous predators (e.g., large carnivores) 

apparently also selected for selectivity in mechanisms of learning and memory. A set of 

learning and memory experiments with children from two different cultures—one with 

little or no exposure to predatory animals, the other with regular exposure to dangerous 

predators—is consistent with the evolution of such specialized, prepared learning and 

memory for dangerous predators (Barrett and Broesch, 2012). Both sets of children, 

irrespective of their experience with dangerous predators, learned information about 

unfamiliar dangerous animals (specifically ones they were told eat other animals, such as 

Komodo dragon, civet and serval) in one trial and recalled it at a high level one week 

later. By contrast, information about animal names or specifics about animal diet was 

immediately forgotten. Other experiments with young children (3-4 years of age), using a 
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false belief task as part of predator-prey scenarios, also provide support for the presence 

of an evolved motivational system for predator avoidance (Keenan and Ellis, 2003; Ellis 

et al., 2014). In this study, the experimenters tested the hypothesis that children’s ability 

to impute false-belief (i.e., understanding the true or false beliefs that another individual 

holds) will be impaired when solving a predator-avoidance task but not when solving a 

playmate-avoidance task. The novel hypothesis was based on the premise that an 

adaptive solution to effective predator avoidance—a recurrent problem for early human 

ancestors—involved quick activation of domain-specific predator avoidance mechanisms 

while inhibiting the slower domain-general ‘theory of mind’ mechanisms. Children 

watched the enactment of several kinds of scenarios of interactions between a prey 

animal (zebra) and predator (lion), including ones where an action based on the zebra’s 

false belief about the location of the lion led to the zebra being caught by the lion. As 

predicted, children’s false belief reasoning was significantly impaired (i.e., they ignored 

the zebra’s false belief about the lion’s location) in the predator-avoidance compared to 

the playmate-avoidance scenarios, supporting the idea of predator-avoidance as a 

“prepotent motivational system”.  

 

These early evolutionary relationships to animals as prey or as potentially 

dangerous are further reflected in specialized aspects of human limbic system 

(“emotional brain”) structure and function. The central role of the amygdala in the 

processing of fear stimuli is particularly well established for a variety of mammals 

(leDoux, 2012). For example, “threat-related” visual signals, such as a fearful face, are 

processed in the human amygdala before they reach the visual cortex, facilitating a fast, 
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unconscious response to threatening stimuli (Mendez-Bertolo et al., 2016). Moreover, 

and remarkably, neurons in the human right amygdala are specialized for processing 

visual stimuli of animals; that is, the neurons are selectively activated and show high 

response to visual images of animals but not to ones of humans, plants, or ordinary 

objects. Apparently, parts of the human amygdala represent a “neural adaptation for the 

dedicated processing of these biologically salient stimuli” (Mormann, et al., 2011). 

 

As mentioned earlier, humans have developed a diversity of relationships to 

animals that go beyond prey or predator relationships, and there may thus be adaptations 

that reflect different kinds of symbioses. The evolution of the human-dog mutualism is a 

good candidate for such adaptive changes in both human and dog physiology and 

behavior in support of this mutually beneficial relationship. Hare and colleagues (Hare 

2007; MacLean et al., 2017) consider these changes in both symbionts as a result of a 

mutual “domestication” process. A significant part of this process involved an 

evolutionary co-opting of the oxytocin bonding system that originally evolved to serve 

maternal-infant bonding. Several studies (e.g., Nagasawa et al., 2015) have shown that 

when a dog’s owner gazes into her dog’s eyes, her blood concentrations of oxytocin are 

raised within minutes, which in turn increase her gaze time. In the manner of a positive 

feedback loop, the dog’s oxytocin levels similarly increase, leading to an overall longer 

mutual gaze duration. Notably, wolves raised by humans neither engage in this kind of 

extended mutual eye gaze nor do they or their owners show any corresponding changes in 

oxytocin. The evolutionary co-opting of this oxytocin bonding mechanism is consistent 

with results of experimental separation studies showing that dogs (Prato-Previde et al., 
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2003) but not hand-reared wolves (Topal et al., 2005) are emotionally attached to us in 

the same way as human infants are attached to their mothers.  

 

Indeed, humans the world over readily develop strong emotional bonds to dogs, 

and in many cases they are treated like kin. For example, an fMRI study showed similar 

patterns and levels of neural activation in mothers when shown images of their own 

children and their dogs (Stoeckel et al., 2014). Further, a study on naming errors people 

make when recalling the names of familiar individuals also indicates that dogs are 

regarded as kin (Deffler et al., 2016). Naming errors most commonly involve names that 

are placed into the same semantic category (e.g., family, friends) instead of names that 

are phonologically similar. In this study, people confused the names of their pet dogs, but 

not the names of their cats or other pets, with the names of family members, showing that 

their pet dogs uniquely occupy the same semantic category as other family members. 

Indeed, the very fact of naming a dog gives it special status—one akin to a family 

member—even in societies where (only unnamed) dogs are eaten (Serpell, 2017). The 

inclusion of dogs into a close kin category, therefore, may well reflect the long history of 

our mutual positive fitness interdependence. All in all, there is an emerging body of work 

elucidating the manifold ways in which evolved human fitness interdependence with 

particular animals is reflected in psychology, behavior, and physiology (e.g., Olmert, 

2009; King, 2010).  

 

We should expect that this evolutionary history of symbioses is also reflected in 

attitudes toward animals, given that “attitudes” are an aggregate measure of perceptions, 
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emotions, beliefs, and behavior. A number of animal attitude scales have been developed 

and validated (see list in Herzog and Dorr, 2000) that define different aspects of attitudes 

based on people’s feelings or dispositions toward animals and their use. Serpell (2004) 

proposed that these scales reveal different kinds of animal attitudes, but all can fall under 

two higher super-order dimensions-- affection for animals  (“Affect”) and pragmatic 

consideration of animals (“Utility”). Studies have also identified factors that account for 

variation in attitudes (summarized in Serpell, 2004), including a person’s sex (i.e., 

women compared to men generally feel more empathic toward animals and are more 

supportive of animal welfare legislation), religious belief (e.g., Hindus revere cows, Islam 

considers dogs unclean), an animal’s aesthetic appeal or degree of physical, behavioral or 

cognitive similarity (e.g., animals that resemble us in intelligence or physically are likely 

to incur more favorable attitudes). Generally, however, this body of research is not 

evolutionarily informed in a way that would allow us to discriminate among attitudes 

according to different types of symbioses.  

 

The work by Kellert and colleagues, summarized in Kellert and Wilson’s (1993) 

Biophilia Hypothesis, is a notable exception in that it brings an evolutionary approach to 

categorizing and understanding our diverse attitudes toward animals and all living things 

generally. Kellert (1993) provides a list of nine “Biophilia” values—roughly equivalent 

to peoples’ attitudes toward nature or animals. Kellert’s dimensions include evolved 

attitudes such as “negativistic” (e.g., fear, aversion) toward life forms that caused harm, 

“humanistic” (e.g., strong affection, emotional attachment) toward life forms of benefit, 

“utilitarian” toward life forms that had practical value, or “ecologistic-scientific” attitudes 
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toward life forms that stimulated intellectual curiosity. Kellert’s Biophilia values also 

conform to the two overarching dimensions of “Affect” and “Utility” (Kellert and Berry, 

1980; Kellert, 1980). Because of its evolutionary orientation, Kellert’s animal attitudes, 

organized by two higher super-order dimensions with nine lower order value types (see 

Table 1), serves as a useful point of comparison for the present dissertation work.  

 

 

Table 1.  
Biophilia Values Types Listed Under ‘Affect’ and ‘Utility’ Dimensions 
 

AFFECT	 UTILITY	
Value	 Definition	 Value	 Definition	
Humanistic	 Strong	affection,	emotional	

attachment,	“love”	for	
nature/animals	

Utilitarian	 Practical	and	material	
exploitation	of	
nature/animals	

Naturalistic	 Satisfaction	from	direct	
experience/contact	with	
nature/animals	

Dominionistic	 Mastery,	physical	control,	
dominance	of	
nature/animals	

Ecologistic-
Scientific	

Systematic	study	of	
structure,	function,	and	
relationships	in	
nature/animals	

Negativitistic	 Fear,	aversion,	alienation	
from	nature/animals	

Moralistic	 Strong	affinity,	spiritual	
reverence,	ethical	concern	
for	nature/animals	

		 		

Aesthetic	 Physical	appeal	and	beauty	
of	nature/animals	

		 		

Symbolic	 Use	of	nature/animals	for	
metaphorical	expression,	
language,	expressive	thought	

		 		

 

 

These studies on animal attitudes, however, do not tell us whether or not attitudes 

toward animals are different from attitudes toward humans. Because at present there is no 

single “attitude” scale that can be used and the results compared for both humans and 

animals, a less direct approach is to examine the connection between human personality 
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components and animal attitudes, each with their own measurement instruments. The 

study of human personality traits is a well-established research domain in psychology, 

with a majority of research converging on a five-factor model of human personality 

structure—commonly known as the “Big Five”: Openness, Conscientiousness, 

Extraversion, Agreeableness, Neuroticism (Costa and McRae, 1992; Goldberg, 1990). 

Several studies have shown correlations between personality measures and attitudes 

about animals, with many using the Animal Attitudes Scale developed by Herzog and 

colleagues (1991). This instrument addresses a broad range of values and attitudes about 

both pets and animals generally. For example, Mathews and Herzog (1997) used a 

personality measure related to the five-factor model (i.e., 16PF which is Raymond 

Cattell’s precursor to the Big Five, as described by McCrae & John, 1992), and found 

mostly non-significant (or very low effect size) correlations between personality and 

scores on the Animal Attitudes scale. Likewise, Eckardt (2009) found no significant 

relationships between any of the five factors of personality and attitudes toward animals. 

These negative findings seem paradoxical given the commonly held belief that one’s 

disposition toward animals is an extension of one’s overall disposition towards others.  

 

A more direct approach is to specifically compare emotional disposition, or 

empathy, toward humans and animals. Several studies have explored this connection 

(e.g., Paul, 2000b, for review), partly because of the clinical interest in the connection 

between human abuse and animal abuse, commonly known as “the link” (Ascione and 

Shapiro, 2009). Studies have had either separate empathy scales or scores on the empathy 

component of the Personality dimension “Agreeableness” to compare to scores on the 
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Animal Attitudes scale. Generally, these studies have yielded inconsistent results (Paul, 

2000a). When a positive relationship between human-directed and animal-directed 

empathy is found, it is generally only a very modest one. For example, Taylor and Signal 

(2005), using a separate empathy scale (Interpersonal Reactivity Index), found a 

moderate positive relationship between scores on the Animal Attitude Scale and empathic 

concern for humans in a sample of undergraduate students. Similarly, in a sample of 

elementary school children, Daly and Morton (2006) found significant positive 

correlations between levels of empathy and degree of attachment and attitudes towards 

pets. While these studies indicate that a statistically significant amount of the variation in 

attachment or attitudes towards animals (which includes empathy-related questions) can 

be accounted for by human-directed empathy, each of the studies show a small effect 

size, only accounting for a relatively small amount of the overall variance (e.g., 10-20%). 

This type of comparison among different attitude scales for animals and humans, 

however, may not be sufficiently sensitive, as it only allows comparisons among score 

means for the different scales. Hence, the question of how similar are human-directed and 

animal-directed empathy, or whether they rely on the same psychological mechanisms 

remains an open one that I will address in this dissertation.  

 

From both an evolutionary and neurobiological standpoint it can be argued that 

the evolutionarily ancient and taxonomically widespread empathy mechanisms (see 

review by de Waal and Preston, 2017) are the same for both human and animal-directed 

empathy, even though this has not been carefully evaluated. Given that the process of 

evolutionary modification tends to be conservative, in the sense of making use of and 
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modifying existing structures and mechanisms to suit new purposes, it is reasonable to 

propose that human and animal empathy are governed by the same mechanisms. As I 

have mentioned, this type of evolutionary “co-opting” has occurred in the participation of 

oxytocinergic mechanisms in both human-human prosocial and human-animal prosocial 

behavior. Concerning empathy mechanisms, one fMRI study has shown that empathy 

toward humans and animals engage overlapping but also different mechanisms: Neural 

responses in human subjects to images of human vs. dog suffering showed overlap in 

activation between some brain regions (e.g., insula, cingulate gyrus) but also differences 

(e.g., frontal cortex) in brain area activation to the two types of stimuli (Franklin et al., 

2013). Hence, deserving of further exploration is the idea that prosocial relationships with 

animals (mutualisms and perhaps commensalisms) have as a foundation the more ancient 

human-human prosocial mechanisms, which have been co-opted, and subsequently led to 

the evolution of specialized mechanisms in support of these human-animal 

interrelationships. 

 

Evolutionary theory allows us to frame other specific hypotheses about the 

relationship between human and animal empathy. Particularly germane are Hamilton’s 

concept of inclusive fitness and the more recent concept of fitness interdependence 

(Roberts, 2005). Hamilton’s Rule of inclusive fitness specifies the conditions under 

which humans show helping behavior or altruism, namely, that levels of altruism (or 

accepted costs to the altruist) will decrease with genetic distance to the recipient, such 

that more costly altruistic acts are more likely among genetic kin than non-kin. In other 

words, from Hamilton’s inclusive fitness perspective, empathic concern (which serves to 
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prompt costly helping behavior or altruism) should be strongest for genetic kin and 

weakest for non-kin. Because we share much fewer genes with nonhuman animals, 

empathy for animals should be low, similar to that for human non-kin. Further, any 

empathic concern for animals should only motivate altruistic acts that are of low or no 

fitness cost to the human altruist. If we consider that empathic concern for other humans 

in general is a measure that captures a composite of stronger empathy towards kin and 

weaker empathy toward non-kin, then we would predict that this kin+non-kin composite 

should indicate higher empathy toward humans as compared to a measure of empathy 

toward purely non-kin animals.  

 

But what if animals are psychologically treated as kin? Because humans have 

evolved mutualistic symbiotic interrelationships with some animals, these symbioses may 

be characterized as fitness interdependence. (The concept of fitness interdependence is an 

extension of Hamilton’s Rule wherein the genetic relatedness term is generalized to any 

kind of stake one individual can have in the fitness of another individual, see Roberts, 

2005). Then caring/altruistic attitudes could have net positive fitness consequences for 

the altruist despite the lack of a close genetic relationship. Indeed, in societies where 

domesticated animals are crucial to human survival (i.e., high fitness interdependence) 

there may have been selection for empathy toward animals providing a fitness benefit. In 

a sense, such animals become “fictive kin”, and as such they may co-opt the human 

prosocial/empathic mechanisms that serve these fitness-enhancing relationships (as 

described above). 
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Purpose of Present Work 

The overall purpose of the present set of five studies is to build on and extend our 

evolutionary understanding of human-animal interrelationships by exploring and 

modelling human attitudes—consisting of emotions, beliefs, and behaviors-- toward 

animals, a construct I call “Animality”. In this sense, Animality is like personality, as 

defined by Pervin & John (1999)—“as a suite of characteristics of individuals that 

describe and account for consistent patterns of feelings, thinking and behaving”—toward 

animals. I will detail how Animality, like Personality, consists of different dimensions 

and their components. In addition to defining the content and structure of Animality 

(Study 1,2,3), I will also present results on the relationship between human empathy and 

animal empathy, and on the connection between Animality and Personality (Study 4,5).  

 

Is Animality is a new and valid psychological construct whose evolutionary roots 

can be traced to the history of human-animal symbiotic interrelationships? If so, then is 

Animality distinct from Personality? Can we assume that the set of adaptive problems 

concerning human-human relationships were to a significant extent similar to those 

concerning human-animal interrelationships or symbioses, which led to a general social 

disposition that cuts across both domains? Or is this assumption of simple co-opting of 

social mechanisms unwarranted? These are the questions I will address in this work. 
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STUDY 1- DEFINING ANIMALITY ASPECTS 

Purpose  

Previous studies have shown that attitudes toward animals can be collapsed into 

two dimensions: Affect and Utility (e.g., Serpell, 2004) with several components within 

each of these dimensions (see Table 1). The purpose of this first study was to inventory 

different aspects of Animality, which will then serve as a basis for developing an item 

pool for an Animality questionnaire in Study 2. 

 

Hypothesis & Prediction 

Hypothesis [1]. There is a set of semantic categories that represents different 

components of people’s attitudes toward animals (i.e., aspects of Animality). 

Prediction [1]. Adjectives that describe attributes of people that have positive attitudes 

(feelings, beliefs, and behaviors) toward animals will converge on (be reduced to) a set of 

semantic categories that represent different components of people’s attitudes toward 

animals (i.e., aspects of Animality).  

 

Methods- Subjects & Procedure 

I was assisted by a team of 4 undergraduate student volunteers and two faculty 

colleagues (H.D. Steklis and J.E. King) in identifying 50 subjects (members of the 

Tucson community, personal acquaintances or family members) who had significant 

experience with animals (e.g., veterinarian, animal laboratory researcher, pet owner, pet 

groomer). The subjects’ experience with animals is summarized as follows: 

 



	 30	

 

1. Pet owners only: 20% (n=10) 

2. Animal business owner or manager (pet store or rescue operation): 18% (n=9) 

3. Animal business professional or employee (keeper, trainer, veterinarian): 54% (n=27) 

4. Biologist, animal researcher: 8% (n=4) 

 

A qualitative approach was used to gather descriptors of attributes of people that 

have positive attitudes (feelings, beliefs, and behaviors) toward animals. We aimed to 

capture a broad array of adjectives by asking about animals in general instead of focusing 

on pets –a common focus of Pet Attachment scales (Anderson, 2007) or focusing on 

animal welfare beliefs—a frequent component of Animal Attitudes scales. We also asked 

subjects’ opinion about the nature or causes of these attributes in order to gauge their 

beliefs about evolutionary vs. ontogenetic roots of Animality. 

 

An interview form with a standard set of open-ended questions provided a way to 

engage the subject in a conversation about animal attitudes (see Appendix B. Interview 

Questions & Example Responses). Example questions include “What are the 

characteristics or traits of those people you consider to be good with animals?”, or “If 

applicable, in your business, what characteristics or traits do you look for when hiring 

someone?”, and “Do you think it is true that some people are better than others with 

animals? If so, explain.” 
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Methods- Analysis 

Notes taken during each interview were reviewed by the team, who together 

identified the descriptors related to animal attitudes. The team then evaluated the 

generated collection of descriptors and consolidated them into different semantic 

categories.  

 

Results 

The team identified 37 semantic categories of animal attitudes. Those categories 

that were mentioned by at least 10% of the subjects are shown in Table 2. (All 37 

categories are summarized in Appendix C. Animality Semantic Categories) The semantic 

category that was noticeably mentioned by the most subjects (72%, 36 of 50) was 

“empathy/sympathy” for animals. The remaining ones are shown in descending order. 

 
Table 2.  
Semantic Categories of Animal Attitudes Mentioned by >10% of Subjects 
 
Label	 Descriptors	
empathy/sympathy	 caring,	empathetic,	kind,	nurturing,	compassionate,	wanting	to	help,	considerate,	

understanding	
		 humane,	soft-hearted	

patient	 patient	

intellectual	curiosity	 eager	to	learn	(and	understand	animals),	curiosity,	understanding	of	animals,	natural	
history,	not	anthropomorphize	

		 interest	in	animals	
special	connection	 energy	(given	off),	positive	energy	(spiritual)	
		 connection	
		 has	"It"	hard	to	define,	gift,	6th	sense,	tuned-in,	spiritual	

soft	utilitarian,	good	for	you	 mild	utilitarian	view	of	animals:	they		do	good	things	for	me,	bring	happiness,	prevents	
depression,	joy,	relaxation,	company,	unconditional	love,	exercise	partner,	friendship,	
hang-out	with	

		 animals	make	you	better	person,	better	parent,	animals	here	to	help	us	(better	skills	as	
observer	behaviorist	vs	better	morally)	

enjoys,	loves	 love	of	animals	(more	positive	than	passion	for	animals,	beyond	intellectual	
fascination)	

		 enjoys	different	kind	of	(positive)	relationship-	with	animal-	different	than	human	
relationship	
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responsible,	dutiful	 responsible	(very	caring,	reliable,	dependable,	trustworthy,	responsible	to	pay	
attention)	towards	animal	responsibilities,	dutiful	
	

affectionate	 affectionate,	cuddly	
		 gentle	

	
like	family	 bonds	with	animals,	wanting	relationship,	considers	them	part	of	family	

understands/intuitive	 intuitiveness,	understands	
		 vigilant	(highly	attentive	to	the	behavior	of	the	animal)	
		 observant		(but	may	not	do	anything)	

cooperative/behaviorist	 behaviorist	approach,	leader,	in	control,	communication	behavior	important	to	show	
dominance	

		 non-abusive,	cooperate,	understanding	how	the	robot	works	so	can	work	with	it	rather	
than	force	
	

animals	better	 prefer	animals	over	humans,	anti-social	regarding	people	prefer	company	of	animals,	
"strange	people"	"humans	suck",	doesn't	like	people	in	general,	easier	to	get	along	with	
animals,	animals	love	you	no	matter	what	unlike	some	humans	

conscientious	 detail	oriented,	thorough,	attentive,	job	related	in	general	
	

respectful	 respectful,	considerate		
	

 

When the conversation turned to ask about causes of observed individual 

differences in interacting with animals, 82% of the subjects clearly identified “innate” or 

“genetic” reasons for a distinction between those that are adept with animals and those 

that are not (see Table 3). 

 

Table 3.  
Subjects’ Views on the Nature of Animality 
 

  Subjects 
Innate 
yes 

Innate 
no 

Innate 
not sure 

1. Pet owners only  10 10 0 0 
2. Animal business owner 
manager (pet store or 
rescue operation)  

9 8 1 0 

3. Animal business 
professional or employee 
(keeper, trainer, 
veterinarian)  

27 21 1 5 

4. Biologist, researcher  4 2  0 2 

 
50 82% 4% 14% 
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Study 1 Conclusions 

This study found 37 sematic categories of animal attitudes. The semantic category 

that was most prominent was “empathy/sympathy” for animals, as it was mentioned by 

36 of the 50 subjects. This may elucidate why many researchers who study human-animal 

interactions focus on empathy, and may be the basis for the common belief in a 

connection between human-directed and animal-directed empathy (the focus of Study 4). 

 

Other aspect of animal attitudes defined in this study are consistent with those 

reported in the literature. For example, Kellert’s “Naturalistic” value toward animals is 

similar to our sematic category of “enjoys, loves” animals, his “Humanistic” is similar to 

our “empathy/sympathy”, and his “Utilitarian” value matches the low pole of our “non-

instrumental / non-utilitarian” category. In fact, Study 1 found at least one semantic 

category that is comparable to each of Kellert’s Biophilia values (Kellert, 1983). 

(Appendix C shows the semantic categories along with matching Biophilia values.) 

However, this study also identified several additional aspects of animal attitudes (e.g., 

“special connection to animals”, “animals better than humans”), providing a foundation 

and justification for exploring new components of Animality.  

 

 

 

 

 

 



	 34	

STUDY 2- EXPLORATORY FACTOR ANALYSIS OF ANIMALITY 

Purpose 

With an empirically derived set of semantic categories of animal attitudes in hand, 

the next step was to explore if there are groupings of these semantic categories that 

represent an underlying structure or organization (i.e., latent multivariate construct). Thus 

the purpose of Study 2 was to develop reliable semantic parcels comprised of question 

items representing components of animal attitudes (Animality aspect), and to explore if 

these semantic parcels reduce to one or more overarching common factors, using 

Exploratory Factor Analysis (EFA). These parts of a hypothetical latent multivariate 

construct of Animality are hierarchically related, as shown below (also further illustrated 

and defined in the Glossary): 

 

Higher order common factor (higher order Animality dimension or trait) 

Common factors (Animality dimensions or traits) 

 Semantic parcels (aspects or components of Animality dimensions) 

  Items (question responses to be aggregated into parcels) 

 

 

Hypotheses & Predictions  

Hypothesis [2a]. Animality is a unitary (one trait) psychological construct representing a 

general attitude about animals. 

Prediction [2a]. EFA will result in 1 factor dimension.  
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Hypothesis [2b]. Animality is a complex psychological construct representing varied 

attitudes about animals. 

Prediction [2b]. EFA will result in >1 factor dimensions. 

 

Methods- Subjects & Procedure 

Using the sematic categories of animal attitudes from Study 1, our team of 3 

investigators developed between 1 and 4 questionnaire items designed to assess the level 

of concordance and discordance with each animal attitude semantic category, using a 

seven-point Likert scale, ranging from “strongly disagree” to “strongly agree”. This then 

became the item pool for Study 2. Where possible, we used questionnaire items from 

published studies that matched the semantic category for which we were developing 

items (e.g., Gardner’s Naturalistic Intelligence- Gardner, 2006; Lexington Attachment to 

Pets Scale- Johnson et al., 1992; Miller-Rada Commitment to Pets Scale- Staats et al., 

1996, Pet Attitudes Scale- Modified- Templer et al., 2004).  The resulting questionnaire 

was developed, approved by The University of Arizona Institutional Review Board, and 

distributed using the online survey tool Qualtrics (Qualtrics © 2017, Provo, UT) licenses 

to the University of Arizona. 

 

We collected 145 anonymous responses. All subject were university students 

from an undergraduate introductory level course in Family Studies on men and 

fatherhood. Most subjects (85%) were 25 years old and younger. The country of origin 

for most subjects was USA (90%) with the remaining subjects from a variety of other 

countries. The sample was 59% female and 41% male.  
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Methods- Analysis 

The aim of this kind of exploratory analysis (EFA) was to develop a model of the 

construct under investigation (i.e., Animality). Because EFAs on individual questionnaire 

items are unreliable, I conducted an EFA on parcels (i.e., groups) of items. Importantly, 

these parcels were not created from arbitrary groupings of items (an often utilized and 

criticized method for parcel analysis). Rather, these semantic parcels were deliberately 

created by grouping questionnaire items that we generated to measure a specific semantic 

category from Study 1. This is methodologically stronger because each variable in such 

analyses is an aggregate score of multiple related items. Thus the resulting construct 

model is comprised of major common factors (traits), derived from the sum (one can also 

use average) of component parcels (aspects), which in turn are derived from aggregates 

of items. In Personality research, factor structures from analysis of parcels offer several 

advantages, including: they offer more specific descriptive content of the higher order 

traits; they are more replicable than those derived from factor analysis of individual 

items; and they enhance predictive validity and predictive power (i.e., explain more 

variance) than analyses considering only higher order traits derived from individual items 

(Aluja et al., 2010).  

 

Semantic parcels for this analysis were created if they satisfied the following 

criteria: (a) comprised 3 questionnaire items from the same semantic category, and (b) 

had a Cronbach’s alpha reliability estimate for the parcel that was >0.70 indicating an 

acceptably strong association (see Tavakol and Dennick, 2011). This resulted in 6 

semantic parcels as shown in Table 4. These 6 parcels were among those semantic 
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categories mentioned by at least 10% of the subjects in Study 1. The score for each of 

these parcels was calculated by averaging the z-scores of the constituent items. The high 

Cronbach’s alpha coefficients are especially indicative of internal consistency in these 

parcels with 3 items because reduction in number of items often leads to lower alpha 

values (Tavakol & Dennick, 2011). Using these 6 semantic parcels, a Principal Factor 

Analysis with Promax oblique rotation was conducted in SAS 9.4 statistical software 

(SAS Institute Inc. 2017). 

 

Table 4. 
Animality Semantic Parcels with Their Included Items 
 
Semantic	Parcel/Aspect	
Name	

Question	Items	

Enjoys_Loves		
(α	.78)	

GI16.	I	really	love	my	pets.	
AI07.	I	have	a	loving	relationship	with	some	animals.	
AI09.	I	like	animals	because	they	bring	me	joy	and	unconditional	friendship.	

	 	
Empathy_Sympathy		
(α	.73)	

NAH39.	Some	people	think	of	me	as	cold	towards	animals.	(r)	
AAH23.	I	am	humane	and	soft-hearted	towards	animals.	
AAH29.	I	am	filled	with	joy	when	I	see	animals	playing	and	frolicking	

	 	
Like_Family			
(α	.80)	

AI05.	I	don't	believe	that	people	should	treat	their	pets	like	family	members.	
(r)	
PS03-	I	feel	that	pets	should	always	be	kept	outside.	(r)	
AI06.	I	think	pets	should	be	considered	as	part	of	a	family.		

	 	
Intellectual_Curiosity		
(α	.82)	

GI08.	The	world	of	plants	and	animals	interests	me	greatly.	
NAH53.	I	have	a	lot	of	intellectual	curiosity	about	animals.	
AAH22.	I	am	strongly	interested	in	animal	behavior.	

	 	
Special_Connection		
(α	.82)	

AAH13.	Sometimes	I	have	a	special	sort	of	feeling	or	energy	between	me	and	
an	animal.	
AAH20.	Sometimes	I	feel	that	I	have	a	gift	or	a	sixth	sense	for	understanding	
animals.	
AAH19.	I	enjoy	the	special	connection	I	have	with	animals.		

	 	
Animals_Better			
(α	.75)	

PS01-	My	pet	means	more	to	me	than	any	of	my	friends	(or	would	if	I	had	
one).	
PS08-	I	love	my	pet	because	he/she	is	more	loyal	to	me	than	most	of	the	
people	in	my	life.		
AI08.	I	have	a	better	relationship	with	animals	than	with	people.	

Note:	(r)	indicates	items	that	were	reverse	scored.	Cronbach’s	alpha	shown	under	each	parcel	name	
from	Study	2,	N=145.	
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Results 

The number of factors initially retained was 3, as determined using a parallel 

analysis (Horn, 1965; Parallel Analysis engine: https://analytics.gonzaga.edu/parallelengine/), 

but the Eigenvalue proportion criterion of >5% suggested only 2 factors should be 

retained and the scree plot justifies 1 or 2 factors (Figure 1). The rotated factor pattern is 

shown in Table 5.  

 
Figure 1. Scree Plot. This figure shows the scree plot of the Exploratory Factor Analysis 
conducted using 6 Animality semantic parcels described in Table 4. 
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Table 5. 
Rotated Factor Pattern and Inter-Factor Correlations from EFA with 6 Parcels 
 
	 Promax	Oblique	Rotated	Factor	Pattern								

(Standardized	Regression	Coefficients)	

Semantic	Parcel	 Factor1		 Factor2	 Factor3	
Enjoys_Loves		 0.6659	 0.1286	 0.1735	

Empathy_Sympathy		 0.6580	 0.2563	 -0.0784	

Like_Family			 0.7154	 -0.0607	 0.1380	

Intellectual_Curiosity		 0.0179	 0.7006	 -0.0134	

Special_Connection		 0.1303	 0.5849	 0.1807	

Animals_Better			 0.2050	 0.0708	 0.3718	
	Note:	Parcels	with	loadings	above	|0.40|	are	shown	in	bold;	N=145	 	

Inter-Factor	Correlations	

	 Factor1		 Factor2	 Factor3	

Factor1	 1	 0.69702	 0.64073	

Factor2	 		 1	 0.56569	

Factor3		 		 		 1	

 

Study 2 Conclusions 

From the robust 6 semantic parcels created from the Animality item pool, 2 

factors emerged. Factor 1 can be described as one’s “Emotional Regard” for animals, 

consisting of parcels Enjoys_Loves, Empathy_Sympathy, and Like_Family. Factor 2 can 

be described as an “Attraction” to animals, consisting of parcels Intellectual_Curiosity 

and Special_Connection. A third factor was not robust since the only parcel that loaded 

on it (Animals_Better—belief that animals are better than people) did not meet the |.40| 

threshold for salient loadings. As a result, this factor was not retained for the subsequent 

studies. Nonetheless, because this parcel shows a strong Cronbach’s alpha reliability 

estimate, and examples of people with “animals are better than people” attitude are 

evident in notable figures (e.g., Dian Fossey), it is worthy of further investigation in the 

future.  
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This exploratory analysis is an initial attempt to define different dimensions of 

animal attitudes by empirical methods, and suggests that the construct of Animality has at 

least two lower order constructs, thus rejecting the hypothesis of a unitary Animality 

construct and supporting a more complex structure to animal attitudes (i.e., a multivariate 

construct). The “Emotional Regard” for animals dimension seemingly incorporates 

Kellert’s “Humanistic” and “Naturalistic” Biophilia values. The “Attraction” to animals 

dimension closely matches Kellert’s “Ecologistic/Scientific” interest in animals, along 

with new belief in a somewhat metaphysical connection to the animals of intellectual 

interest.  
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STUDY 3- CONFIRMATION OF ANIMALITY FACTOR STRUCTURE 

Purpose  

In order to validate the proposed Animality dimensions, I conducted a 

Confirmatory Factor Analysis (CFA) utilizing a different sample. My purpose was to 

test how well the Animality factor structure of the exploratory study replicated in a 

second, larger sample. 

 

Hypothesis & Prediction 

 Hypothesis [3]. The Animality factor structure derived from the exploratory study is 

robust and generalizable to other population samples. 

Prediction [3]. The Animality factor structure derived from exploratory Study 2, will 

provide an adequate model fit of the data from a different and larger sample. 

 

Methods- Subjects & Procedure 

A questionnaire with 3 sub-components was developed for use in Studies 3, 4, 

and 5. One sub-component was developed using the Animality questionnaire items from 

Study 2, and was utilized in this study for confirmatory analysis. Another sub-component 

of the questionnaire was developed with entirely different items related to animal and 

human empathy that was used in Study 4 and is further described there. The third sub-

component used a validated personality inventory survey that was used in Study 5 and is 

further described there. All questionnaire items utilized a seven-point Likert scale, 

ranging from “strongly disagree” to “strongly agree”. The resulting questionnaire had a 
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total of 235 items, was approved by IRB, and distributed using the online survey tool 

Qualtrics (Qualtrics © 2017, Provo, UT).  

 

A total of 1082 anonymous responses were collected. Responses with survey 

completion in <15 min were eliminated since this indicated a lack of conscientious effort 

(i.e., <3 seconds per item when instructions and consent form are included). This left 979 

responses for analysis. All subject were university students from undergraduate 

introductory level, general education courses in Family Studies and in Animal Sciences. 

Informal surveys of student in both courses indicate that the principal reason for enrolling 

in these courses was convenient scheduling rather than an interest in animals or related 

subjects. Indeed, examination of enrollment rosters show students in both courses were 

pursuing a large variety of majors in the humanities, social and biological sciences.  

 

Nearly all subjects (99%) were 25 years and younger. The country of origin for a 

majority of subjects was USA (83%) with China as the next most frequent country of 

origin (10%), followed by Saudi Arabia (1%). The remaining 6% of subjects came from a 

variety of other countries, each represented by less than 1% of respondents. The sexes 

were represented by 60% female and 40% male. 

 

Methods- Analysis 

The validity of the Animality factor structure was examined using a Confirmatory 

Factor Analysis (CFA) in SAS 9.4 statistical software (SAS Institute Inc. 2017). There 
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were no missing values. The model was constrained so that the higher order factor 

contributed equally to the two lower order factors. 

 

Results 

Results indicate that the hypothesized Animality Measurement Model is a very 

good fit of the observed data (SRMR 0.03, CFI 0.99, RMSEA 0.08). Standardized 

parameter estimates are shown in Figure 2. The Cronbach’s alpha values for this sample 

of N=979 were high (>.70) and comparable to those reported from the previous smaller 

sample of N=145, as shown in Table 6. 

 

								

Figure 2. Animality Measurement Model. This figure illustrates the CFA model with 
standardized parameter estimates. ** p< .01  
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Table 6. 
Comparison of Cronbach’s Alpha Values of Animality Parcels in the EFA and CFA   
 
Semantic	Parcel	 Cronbach’s	alpha	from	EFA	

Study	2	(N=145)	
Cronbach’s	alpha	from	CFA	

Study	3	(N=979)	
Enjoys_Loves		
	

0.78	 0.82	

	 	 	

Empathy_Sympathy		
	

0.73	 0.76	

	 	 	

Like_Family			
	

0.80	 0.72	

	 	 	

Intellectual_Curiosity		
	

0.82	 0.83	

	 	 	

Special_Connection		
	

0.82	 0.80	

	 	 	

Animals_Better			
	

0.75	 0.78	

 

 

Study 3 Conclusions 

This study supports a multidimensional structure of Animality using the powerful 

CFA technique, allowing explicit hypothesis testing of the factor structure. Analogous to 

the General Factor of Personality (GFP) in Personality multidimensional models, 

Animality has a General Factor of Animality (GFA) as a higher order factor that 

influences the two lower order factors labelled “Emotional Regard” for animals and 

“Attraction” to animals. The reliability and stability of the semantic parcels across two 

samples strongly supports the validity of these 6 Animality aspects, 5 of which comprise 

the two Animality lower-order factor dimensions. (Appendix D shows the entirety of the 

resulting Animality factors, aspects, and items.)   In conclusion, the Animality structure 

of two dimensions with a higher order GFA is a promising initial framework for 

assessing animal attitudes. 
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STUDY 4- EMPATHY TOWARDS HUMANS & ANIMALS 

Purpose:  

Empathy is a particularly prominent aspect of animal attitudes that has been the 

focus of research (e.g., Paul, 2000a), largely because of the oft cited link between human 

and animal abuse (Ascione and Shapiro, 2009). Study 1 also showed that empathy for 

animals is a prominent aspect of animal attitudes—it was identified by subjects far more 

than any other aspect.  

 

As reviewed earlier, past research found low to moderate correlations between 

separate scales for human empathy and animal empathy. These prior studies used a 

combination of measures--one scale for human empathy and a wholly different scale for 

animal empathy. In order to minimize the variance introduced by the different 

measurement tools, Study 4 used a single empathy scale that consists of matched items. 

That is, for each human empathy question item there is a nearly exactly matched animal 

empathy question item. In other words, the matched items are duplicates that differ only 

in slight wording that places the focus of empathic concern on animals vs. humans.  

 

Using this matching empathy item scale, the purpose of Study 4 was to explore 

how well empathy for people predicts empathy for animals. Further, this study examines 

how well Personality dimensions explain this new, independent measure of animal 

empathy. 
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Hypotheses & Predictions 

Hypothesis [4a] from Inclusive Fitness. Since animals are not genetic kin, empathy 

towards animals will generally be lower than empathy toward humans, and they will not 

be systematically related to each other. 

Prediction [4a] i. Measures of the magnitude of empathy toward animals will be 

comparatively weaker than empathy towards humans.  

Prediction [4a] ii. Further, empathy toward animals will not be correlated with empathy 

toward humans.  

 

Hypothesis [4b] from Co-opting due to Fitness Interdependence. The mechanisms 

serving empathy toward humans have been evolutionarily co-opted to serve empathy 

toward animals. 

Prediction [4b] i. Empathy toward animals will be highly positively correlated with 

empathy toward humans.  

Prediction [4b] ii. Because compared to men, women generally have higher overall levels 

of Human Empathy, there will be comparable sex differences in Animal Empathy. 

Prediction [4b] iii. Personality dimensions that measure empathy (toward humans) will be 

highly predictive of both an independent Human Empathy and an Animal Empathy 

measure. Likewise, Animality dimensions that measure empathy (toward animals) will be 

highly predictive of both an independent Animal Empathy and a Human Empathy 

measure.  
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Methods- Subjects & Procedure 

To create the new matching items empathy scale, I used items from a well-validated 

scale that assesses empathy for humans—the Empathy Quotient developed by Baron-

Cohen and colleagues (Lawrence et al., 2004). Specific items from this scale were 

selected such that matched items could be created, using the exact same wording except 

that the subject of empathic concern is changed to animals. For example, the Empathy 

Quotient (toward humans) item and the matched animal empathy item are as follows: 

• Human Empathy Quotient item (from Lawrence et al., 2004):   

- I get upset if I see people suffering on news programs. 

• Matching Animal Empathy item (created for this study):   

- I get upset if I see animals suffering on news programs. 

I also included items from a well-validated scale that assesses empathy for animals—the 

Animal Empathy scale by Paul (2000a). Here too, specific items from this scale were 

selected such that matched items could be created, using the exact same wording except 

that the subject of empathic concern is changed to humans. For example, the Animal 

Empathy item and the matched human empathy item are as follows: 

• Animal Empathy item (from Paul, 2000a):   

- Sad films about animals often leave me with a lump in my throat. 

• Matching Human Empathy item (created for this study):  

- Sad films about people often leave me with a lump in my throat. 

Thus the combined Human Empathy scale and Animal Empathy scales developed for this 

study were comprised of 12 items each of nearly identical wording, as shown in Table 7. 
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Table 7.  
Matched Items in Human and Animal Empathy Scales 
	
Human	Empathy	Scale	 		 Animal	Empathy	Scale	
ORIGINAL		
Human	Empathy	Quotient	items																											
(from	Lawrence	et.al.,	2004)		

		 MATCHED		
Animal	Empathy	items	created	

BCHE06.	I	really	enjoy	caring	for	other	
people	

--->	 BCAE06.	I	really	enjoy	caring	for	animals	

BCHE50.	I	usually	stay	emotionally	detached	
when	watching	a	film.	(r)	

--->	 BCAE50.	I	usually	stay	emotionally	detached	
when	watching	a	film	about	animals.	(r)	

BCHE42.	I	get	upset	if	I	see	people	suffering	
on	news	programs	

--->	 BCAE42.	I	get	upset	it	I	see	animals	suffering	on	
news	programs.	

BCHE32.	Seeing	people	cry	doesn’t	really	
upset	me.	(r)	

--->	 BCAE32.	Seeing	animals	crying	in	distress	
doesn’t	really	upset	me.	(r)	

MATCHED		
human	empathy	items	created	

		 ORIGINAL		
Animal	Empathy	Scale	items																											
(from	Paul.	2000a)		

PHE05.	Sad	films	about	people	often	leave	me	
with	a	lump	in	my	throat	

<----			 PAE05.	Sad	films	about	animals	often	leave	
me	with	a	lump	in	my	throat	

PHE06.	People	deserve	to	be	told	off	when	
they're	not	behaving	properly.	(r)		

<----			 PAE06.	Animals	deserve	to	be	told	off	when	
they're	not	behaving	properly.(r)	

PHE08.	People	who	cuddle	and	kiss	each	other	
in	public	annoy	me.	(r)	

<----			 PAE08.	People	who	cuddle	and	kiss	their	pets	
in	public	annoy	me.(r)	

PHE10.	It	upsets	me	when	I	see	helpless	old	
people.	

<----			 PAE10.	It	upsets	me	when	I	see	helpless	old	
animals.	

PHE13.	I	get	very	angry	when	I	see	people	
being	ill-treated.	

<----			 PAE13.	I	get	very	angry	when	I	see	animals	
being	ill-treated.	

PHE15.	Other	people	have	a	great	influence	
on	my	moods.	

<----			 PAE15.	Pets	have	a	great	influence	on	my	
moods.	

PHE19.	People	often	make	too	much	of	the	
feelings	and	sensitivities	of	others.	(r)	

<----			 PAE19.	People	often	make	too	much	of	the	
feelings	and	sensitivities	of	animals.	(r)	

PHE21.	I	would	always	try	to	help	if	I	saw	an	
adult	or	child	that	seemed	to	be	lost.	

<----			 PAE21.	I	would	always	try	to	help	if	I	saw	a	
dog	or	puppy	that	seemed	to	be	lost.	

Note: Items that are reverse scored are indicated by (r). Italics indicates items that were created for this 
study to match the corresponding original item. 
 

 

 

These questionnaire items were included as part of a larger survey with 3 sub-

components and administered as part of Study 3, 4 and 5. Another sub-component of this 

survey included the International Personality Item Pool Representation of the NEO PI-R 

(IPIP-NEO short version) comprised of 120 items, measuring the Five Factor Model 

(including 30 facets) of human personality (Johnson, 2014). The 120 items are shown in 
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Appendix E, organized by each of the five dimensions and their included facets. The 

same subject pool (n=979) as in Study 3 was used (see Study 3 Methods for additional 

demographic details). 

  

Methods- Analysis 

All analyses were conducted using SAS 9.4 statistical software (SAS Institute Inc. 

2017). For the Human Empathy and Animal Empathy scales, Cronbach’s alpha reliability 

estimates were calculated to assess their internal consistency. A paired t-test analysis was 

performed to assess the overall magnitude comparison between Human and Animal 

empathy. Correlational analysis was also conducted to investigate the general association 

of Human and Animal Empathy. To further investigate this association, the relatively 

new statistical tool of Continuous Parameter Estimation Model (CPEM; Gorsuch, 

2005) was used, which estimates correlation coefficients at the individual level by using a 

cross-product of the standardized z-scores of each subject’s Animal Empathy and Human 

Empathy. This results in an individual level CPE “raw score” representing the 

correspondence score or strength of statistical association between Human and Animal 

Empathy. The CPE calculation enables visualizing the association between Human and 

Animal Empathy and testing how the strength of the association co-varies with another 

variable.  

 

Sex difference in human and animal empathy were investigated using T-tests and 

Cohen’s d calculation of effect size. Generalized Linear Models (GLM) were used to 

explore sex as a direct and indirect effect on empathy. Personality dimensions and facets 
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were calculated according to the Five Factor Model (Johnson, 2014). GLMs were then 

used to explore the relationship between Personality, Animality and empathy toward 

humans or animals. 

 

Results 

Cronbach’s alpha reliability estimates demonstrated high internal consistency in 

the empathy scales: Human Empathy scale a=0.78 and Animal Empathy scale a=0.86. 

The paired t-test showed that animal empathy scores were higher than human empathy 

scores [t(978) = 12.97, p<.0001; d=.41] with the Cohen’s d  indicating a small, 

approaching medium, effect size (Kotrlik & Williams, 2003). 

 

Correlation analyses revealed animal empathy and human empathy scores were 

significantly positively correlated (r=.51, p<.001, n=979) indicating a moderate to 

substantial effect size of association (see Kotrlik & Williams, 2003). However, the 

correlation accounts for only 27% of the variance. To investigate the unexplained 

variance, a visual inspection of a plot of the data (Figure 3a) revealed that there was 

substantial variability in the high score of Animal Empathy data. In other words, the 

relationship (i.e., the predictive power) is reduced as animal empathy increases: Subjects 

with a high score of Animal Empathy have a wider range of corresponding Human 

Empathy scores, while subjects high in Human Empathy tend to be high in Animal 

Empathy.  
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(a)   (b)  

Figure 3. Animal Empathy and Human Empathy Compared. This figure shows (a) 
agreement of Animal Empathy and Human Empathy z-scores, and (b) subjects’ pairs of 
Animal Empathy and Human Empathy 
 

 

For subjects with low empathy scores (either human or animal) there is also a low 

association between human and animal empathy scores, with an interesting twist—one 

sees several “cross-over” cases in which low empathy for humans is associated with high 

empathy for animals, and vice versa, as illustrated in Figure 3b, lower section (sd< -2).  

 

In order to further understand this variability, the CPEM(Human,Animal) scores 

(hereafter shortened to CPEMscale, i.e., measure of strength of association of Human & 

Animal Empathy) was regressed on Human Empathy and Animal Empathy in turn. The 

resulting graphs also demonstrate a pattern of higher variability in high scorers of Animal 

Empathy. For example, Figure 4(a) shows Animal Empathy (quadratic) regressed on the 

CPEMscale and the resulting high variability at the high Animal Empathy end of the 

graph. When the CPEMscale is highly positive, this indicates empathy scores have high 

correspondence, which occurs when human and animal empathy are correspondingly 
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both high (i.e., both empathy z-scores are positive/above the mean, so cross-multiplied z-

scores result in a high positive CPEMscale) or correspondingly both low (i.e., both 

empathy z-scores are negative/below the mean, so cross-multiplied z-scores also result in 

a high positive CPEMscale). In Figure 4(a) very high Animal Empathy is associated with 

high variability in CPEMscale (i.e., variability in correspondence of animal and human 

empathy). But, very low Animal Empathy scores are associated with a predictable pattern 

of CPEMscale (i.e., low Animal Empathy corresponds to low Human Empathy). Figure 

4(b) shows Human Empathy regressed on the CPEMscale. Notably, high Human 

Empathy is associated with a predictable pattern of CPEMscale (i.e., high Human 

Empathy corresponds to high Animal Empathy) but low Human Empathy shows high 

variability in CPEMscale (i.e., variability in correspondence of animal and human 

empathy). In sum, while the overall correlation of Human and Animal Empathy was 

moderate to substantial, the CPEM analysis showed that the unexplained variance 

consists of interesting patterns at the high and low ends of empathy scores, that suggest 

the existence of an unidentified variable causing systematic effects that is worthy of 

further investigation (following). 
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(a)   

 

(b)   

Figure 4. CPEM Analysis Results. This figure shows (a) the CPEMscale and Animal 
Empathy GLM plot, and (b) the CPEMscale and Human Empathy GLM plot.  
 
Note: These models are meant to be illustrative only, recognizing that the CPEMscale is 
not independent of its predictors Human Empathy or Animal Empathy.  
 
 



	 54	

Regarding sex differences in magnitudes of empathy, though both men and 

women show higher Animal Empathy than Human Empathy, women supersede men in 

both empathies (see Table 8). 

 

Table 8.  
Human and Animal Empathy Means and Correlations by Sex 
 

			 	

	

	

Using t-tests of standardized z-score to test for statistical significance of sex differences 

(see Figure 5), for Human Empathy women show significantly higher scores (.64 s.d. 

difference) than men [t-test: t(977)= -10.39, p <.0001, d=.68] indicating a medium effect 

size of sex. For Animal Empathy, too, women show significantly higher scores (.80 s.d. 

difference) than men [t-test: t(977)= -13.39, p <.0001, d=.88] indicating a large effect 

size of sex. 
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(a)      
 

(b)  
 
 
Figure 5. T-Tests for Sex Difference in Human and Animal Empathy. This figure shows 
(a) The distribution of Human Empathy for males (top) and females (bottom), and (b) 
The distribution of Animal Empathy for males (top) and females (bottom). 
 
 
 

Regarding the association between human and animal empathy for each sex, the 

correlations were significant, with males showing a slightly higher correlation than 

females (though not statistically significantly different using Fisher z-test), and both 

showing a low to moderate effect size (males: r=.49, p<.001, n=395; females: r=.42, 

p<.001, n=584).  
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GLMs that included sex as an independent variable indicated a statistically 

significant primary effect of sex but not an interaction effect between sex and Human 

Empathy (see Table 9). Indeed, the variance around the association of human and animal 

empathy is explained more by including sex (32%) compared to excluding sex (26%). 

Thus there is a statistically significant sex difference in the means for both Animal 

Empathy and Human Empathy (with women being higher, especially in Animal 

Empathy), but the degree of association between Human and Animal Empathy is not 

significantly affected by sex.  

 

Table 9.  
GLMs of Animal Empathy Predicted by Human Empathy, Sex, and Their Interaction  
 
 
(1) GLM:  Animal Empathy = Human Empathy 
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 (2) GLM:  Animal Empathy = Human Empathy + sex 

 
 
 
(3) GLM:  Animal Empathy = Human Empathy + sex + Human Empathy*sex 
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Using the CPEMscale, Figure 6 (a,b,c,d) shows Human Empathy (quadratic) 

regressed on CPEMscale for males (a) and females (b) followed by Animal Empathy 

(quadratic) regressed on CPEMscale for males (c) and females (d). The figures illustrate 

the dispersion of corresponding empathy scores at the high and low ends of Human 

Empathy and Animal Empathy. However, upon visual inspection of Figure 6 (b) and (d), 

women seem to be primarily responsible for the dispersion at the high and low ends of 

Human Empathy and Animal Empathy. Visual inspection also show that in Figure 6 (a) 

and (c) CPEMscale for men show much less  dispersion, though they include two 

extreme outliers with CPEMscale values of 11.563 and 12.638, well above the next 

maximum score 4.757. In fact, a comparison of men and women’s variance in 

CPEMscale, Human Empathy and Animal Empathy shows that women are significantly 

more variable compared to men, especially clear once the outliers are removed (see Table 

10). (Note that these ‘outliers’ were removed in the variance analysis results in Table 10b 

due to excessive influence on male variance, but at the same time, they nicely illustrate 

the male pattern of association between human and animal empathy to an extreme 

level—they show an association between exceptionally low levels of Human Empathy 

and exceptionally low levels of Animal Empathy, thereby producing very large 

CPEMscale values.) In short, the use of the CPEM technique shows that while men 

largely contribute to the consistency of the association between Human and Animal 

Empathy, women largely contribute to variability in the association between Human and 

Animal Empathy. 
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 (a)Human Empathy, Men    (b) Human Empathy, Women 

   

 (c)Animal Empathy, Men   (d)Animal Empathy, Women 

   
 
Figure 6. CPEM Analysis Results by Sex. This figure shows (a) Human Empathy 
(quadratic) regressed on CPEM(Human,Animal)  for men (b) and women, followed by 
(c) Animal Empathy (quadratic) regressed on CPEM(Human,Animal)  for men (d) and 
women. Note: These models are meant to be illustrative only, recognizing that 
CPEM(Human,Animal) is not independent of its predictors Human Empathy or Animal 
Empathy. Notice in (c), the two extreme outliers with CPEM scores above 10. 
 

Table 10. 
Sex Comparison of Z-Score Variance in Human Empathy, Animal Empathy & CPEM  

	
Note: In table (b) the two outliers that were removed from the male sample had CPEMscale values of 
11.563 and 12.638, well above the next maximum score when they are excluded of 4.757. 
 



	 60	

In assessing the relationship between personality and empathy toward animals, 

the first step was to check that the measures of Personality dimensions predicted Human 

Empathy in an expected manner. Thus, Agreeableness (which contains the facets 

A3:Altruism and A6:Sympathy)  and Openness (which contains the facet O3:Emotional 

Awareness) were expected to predict Human Empathy. Indeed, the GLMs summarized in 

Figure 7a show that these two Personality dimensions predict Human Empathy 

significantly (after accounting for the effects of the GFP using semi-partial correlations. 

Unexpectedly, Neuroticism also highly predicted Human Empathy. Noteworthy is that 

additional GLMs (not shown in Figure 7) that added the relevant aforementioned 

Personality facets as predictors, showed that these facets explain a significant amount of 

additional variance: A3:Altruism added 8%, A6:Sympathy added 6%, and O3:Emotional 

added 16%. Thus, for example, the GLM that predicted Human Empathy from GFP plus 

Agreeableness plus A3_Altruism explains a total of 48% of the variance in Human 

Empathy scores. This demonstrates that our Personality measurement tool is valid and 

performing as expected. In sum, Figure 7a shows the Personality dimensions that are 

significant predictors of Human Empathy, in order of strongest to weakest: Neuroticism, 

Agreeableness, Openness, with Conscientiousness marginally significant, and 

Extroversion not significant.  

 

Next, if the mechanisms serving empathy toward humans have been 

evolutionarily co-opted to serve empathy toward animals, then we would expect the same 

pattern of Personality dimensions that predict Human Empathy to also predict Animal 

Empathy. As was the case for Personality dimensions predicting Human Empathy, 
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Personality dimensions also predict Animal Empathy (Figure 7b), again in order from 

highest to lowest: Neuroticism, Agreeableness, and Openness were significant, while 

Conscientiousness and Extroversion did not reach significance. Here too additional 

GLMs that added the relevant Personality facets as predictors, show that these facets 

explain a statistically significant amount of additional variance, though to a lower degree: 

A3:Altruism added 2%, A6:Sympathy added 2%, and O3:Emotional added 7%. In sum, 

the pattern of Personality dimensions that explain Human Empathy is very similar to the 

pattern of Personality dimensions that explains Animal Empathy, though the explanatory 

power of Personality for Animal Empathy is substantially less. 

 

Similarly, in assessing the relationship between Animality and empathy toward 

humans, the first step was to check that the measures of Animality dimensions predicted 

Animal Empathy in an expected manner. Thus, the Animality dimension Emotional 

Regard (which contains the aspects of Enjoys_Loves, Empathy_Sympathy, and 

Like_Family) and Attraction (which contains the aspects of Intellectual_Curiosity and 

Special_Connection) were expected to predict Animal Empathy. Indeed, the GLMs 

summarized in Figure 7c show that GFA itself predicts Animal Empathy significantly 

with 60% of the variance in Animal Empathy explained. And, the two Animality 

dimensions predict Animal Empathy significantly (after accounting for the effects of 

GFA, again using semi-partial correlations), each adding an additional 7% explanatory 

power. Additional GLMs that added the relevant Animality aspect as predictors, show 

that these aspects explain a statistically significant but low amount of additional variance, 

each only explaining an additional 1% variance at most. These low additional 
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contributions to explanatory power are not surprising since the GFA already accounts for 

60% of the variance in Animal Empathy. This analysis demonstrates that our Animality 

measurement tool is also valid and performing as expected.  

 

Next, if the mechanisms serving empathy toward humans have been evolutionarily 

co-opted to serve empathy toward animals, then we would expect the same pattern of 

Animality dimensions that predict Animal Empathy to also predict Human Empathy. 

Figure 7d shows that the two Animality dimensions that equally predict Animal 

Empathy, show a similar pattern in predicting Human Empathy. However, the magnitude 

of explained variance is quite different. For example, the GLM that predicts Animal 

Empathy from GFA plus Emotional Regard dimension plus Empathy_Sympathy aspect 

(not shown in Figure 7d) accounts for 68% of the variance in Animal Empathy, whereas 

the same GLM only predicts 14% of the variance in Human Empathy. 
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Figure 7 a-d. Summary of GLMs Relating Personality, Animality, Human Empathy and 
Animal Empathy. This figure summarizes the results of all GLMs that explored the 
relationship between Personality and Animality dimensions with empathy for humans 
and animals. Each line represents a GLM with semi-partial correlations and total R-
squared shown as %. Thick lines represent higher-order factor contributions to the 
explanatory power of the outcome variable. Thin lines represent the unique contribution, 
once the explanatory power of the higher-order factor has been removed. Only models 
with parameter estimates p<.05 after the removal of effects of GFP or GFA are shown.  
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Study 4 Conclusions 

The results of Study 4 show that the “Animals are Non-Kin” hypothesis (where 

animals should receive low to no empathic concern) can be rejected, suggesting that 

empathic responses are not dependent on genetic relatedness. The present finding that 

human and animal empathy have a moderate to substantial association does not support 

the “Animals are Non-Kin” hypothesis. We can conclude that empathy toward animals is 

not lower than toward humans, as predicted by this hypothesis, but instead is somewhat 

higher (small, approaching medium, effect size). Clearly, although animals are 

genetically more distant than other humans, they receive empathic concern at least as 

much as, and perhaps more, than do other humans. 

 

The “Co-Opting” hypothesis, which posits that mechanisms serving empathy 

towards humans have been evolutionarily co-opted to serve empathy towards animals, is 

supported by the moderate to substantial positive correlation of human and animal 

empathy (r=.51, p<.001, n=979), a result stronger than previously reported correlations 

(e.g., Paul, 2000 reported Kendall’s tau=.26, p<.001, n=497). It seems the method used in 

the present study of matching human and animal empathy items elucidated this 

relationship more definitively. 

 

Nevertheless, the correlation explained only 26% of the variance, which begged 

the question of what accounts for the substantial variance left unexplained. Further 

investigation revealed systematic patterns of variance in the association between human 

and animal empathy: As Animal Empathy scores increased and Human Empathy 
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decreased, the CPEMscale of correspondence (or, the matching of human and animal 

empathy) become more dispersed or show less correspondence. This pattern suggests that 

co-opting may explain some of the association between human and animal empathy, but 

that a subset of individuals may employ different or further modified psychological 

mechanisms beyond those simply co-opted from human empathic response, opening the 

possibly a specialization related to animal attitudes. 

 

The co-opting hypothesis was also supported by the GLM analysis of the 

relationship between Personality or Animality and empathy. This analysis showed that 

Personality dimensions that predict Human Empathy also predict Animal Empathy, 

though with a lower degree of explanatory power. Similarly, Animality dimensions that 

predict Animal Empathy, also predict Human Empathy, but again with a lower degree of 

explanatory power. This suggests that a simple co-opting of human empathy mechanisms 

is not a sufficient explanation for animal empathy. 

 

As in previous studies, this study found a sex difference in the measures of 

empathy, with women showing higher empathic regard for both humans and animals 

compared to men. This finding confirmed the prediction that sex differences regarding 

empathy toward humans would also be found for empathy toward animals. Further, this 

sex difference was found to be a larger effect for Animal Empathy than for Human 

Empathy.  
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Figure 8. The Association of Human and Animal Empathy by Sex. 

 

Figure 8 summarizes pictorially the main aforementioned conclusions:  

(1) the Human and Animal Empathy association is shown as a single regression 

line for men and women combined (since sex did not affect the correlation); (2) for high 

scores of Animal Empathy (between +1 and +2 s.d.), the distribution of corresponding 

Human Empathy scores is spread across the entire x-axis parallel, meaning high Animal 

Empathy does not well predict Human Empathy; (3) because women have higher values 

of Animal and Human Empathy, and the two are correlated, there are more women in the 

upper right quadrant where subjects scored high on both Human and Animal Empathy; 

(4) because men have lower values of Animal and Human Empathy, and the two are 

correlated, there are more men in the lower left quadrant where subjects score low on 

both Human and Animal empathy; (5) there is a large part of the sample with a 
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disassociation between Human and Animal Empathy, as indicated by the upper left 

quadrant (high empathy for animals and low empathy for humans) and lower right 

quadrant (high empathy for humans and low empathy for animals); and (6) women seem 

to dominate these quadrants of dissociation, thus women largely contribute to the lack of 

association between Human and Animal Empathy, whereas men largely contribute to 

their correlation.  

 

It is noteworthy that the study by Paul (2000a) reports the same pattern of a 

general positive correlation between Human and Animal Empathy was found, as well as 

higher empathy in women. Lastly, the co-opting hypothesis is supported by the finding 

that patterns of Personality dimensions that explain Human Empathy also explain Animal 

Empathy, though Animal Empathy is explained to a much lower extent by Personality.  

 

Overall, Study 4 provided strong support for the co-opting hypothesis. 

Importantly, however, the results concerning sex differences in regards to Animal 

Empathy suggest that while men conform to a strong association between human and 

animal empathy (co-opting of the human empathy mechanisms for animal empathy), 

women show much more variability in this association, suggesting that the mechanisms 

supporting animal empathy in women have become further modified or specialized 

compared to males. 
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STUDY 5- RELATING PERSONALITY & ANIMALITY 

 

Ultimately this study was focused on the commonly held belief that one’s 

personality, which captures attitudes toward other humans (emotions, beliefs, behaviors), 

determines one’s attitudes toward animals. From the previous Study 4 we have evidence 

of a positive relationship between the two exists: There is a moderate to substantial 

correlation between human and animal empathy, which are components of Personality 

and Animality, and both Personality and Animality are predictive of Human Empathy 

and Animal Empathy. In this final study, I examine the direct, indirect and explicit causal 

relationships between Personality and Animality.  

  

This study goes beyond investigating the causal relationship of a singular 

construct of Personality to a singular construct of Animality. Rather, I take a Brunswik-

Symmetry approach to investigate the relationship amongst the finer-grained structure of 

each. A Brunswik-Symmetry approach (a term and principle reinvigorated by W.W. 

Wittmann and colleagues, see for example Wittmann & Süß, 1999) is one in which 

biological phenomenon are considered to be hierarchically organized, with different 

dynamics applying at different levels of organization. Consequently, to best understand 

the relationship between two natural phenomena, one must consider the hierarchical 

structure of each, and identify similar hierarchical levels for which a relationship is 

proposed. The Brunswik-Symmetry principle was well articulated by Figueredo and 

colleagues (2015) as follows:  
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“Whenever one is relating a predictor with a criterion variable, one must attend 

carefully to what levels of psychometric aggregation one is using to measure both 

the predictor and the criterion. This is because it is likely that both the predictor 

and the criterion belong to hierarchically organized systems, and each can be 

described at any of multiple ascending or descending levels of analysis. If the 

correlation one is seeking is intended to model a causal relation, and not merely 

an association, then one must consider which level of the predictor hierarchy may 

be acting directly upon which level of the criterion hierarchy. Although all levels 

in each hierarchy will be connected indirectly, and hence correlated with each 

other, the Principle of Brunswik-Symmetry states that the correlation will be 

maximized when both the predictor and the criterion are assessed at the same 

level of their respective constitutive hierarchies, suggesting that they should be 

operationalized at equivalent levels of psychometric aggregation.” (pp. 438-439) 

 

For example, in this study the constructs of Personality and Animality are hierarchically 

organized, where higher order factors are ‘dimensions/traits’, lower order factors are 

‘facets/aspects’ of those traits, and facets/aspects are comprised of an aggregate of related 

questionnaire items. According to Brunswik-Symmetry Principles, models of 

relationships among these elements must be consistent with the hierarchy and proposed 

relationships between predictor and criterion variables that are at the same level in the 

hierarchy (e.g., a higher order trait-level variable predicts a higher order trait-level 

criterion variable) and avoids asymmetrical analyses (e.g., a facet-level variable predicts 

a higher order trait-level criterion variable). 
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Purpose: To develop and test models of the causal relationships between the latent 

hierarchical structures of Personality and Animality. 

 

Hypothesis & Predictions 

Hypothesis [5] from Co-opting due to Fitness Interdependence. The mechanisms 

underlying the shaping of attitudes towards people are evolutionary predecessors of our 

symbiotic interrelationships (mutualisms and perhaps commensalisms) with animals, and 

have been subsequently evolutionarily co-opted to serve attitudes towards animals whom 

we have fitness interdependence. 

Prediction [5] i. Personality significantly predicts Animality. 

Prediction [5] ii. An overarching model that causally connects Personality to Animality 

will adequately fit a large sample of subjects. 

 

Methods- Subjects & Procedure 

The data used in this study came from a survey that included Personality and 

Animality items, collected from undergraduate students (N=979) used in Study 3 and 4. 

A description of demographic details about this sample can be found in Study 3.  

 

Methods- Analysis 

A GLM was used to address the general relationship between Personality (i.e., 

General Factor of Personality, labelled GFP with its lower-order dimensions) and 

Animality (i.e., General Factor of Animality, labelled GFA with its lower-order 
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dimensions). Since in Study 4 sex was shown to influence human and animal empathy, it 

was also considered in the GLM analyses. 

 

In addition, Exploratory Factor Analyses (EFA) were used to assess if the aspects 

of Animality were distinct from the Personality inventory facets. These too were 

conducted separately for males and females. As noted before in Study 2, because EFAs 

on individual questionnaire items are unreliable, I conducted these EFAs on parcels (i.e., 

groups) of items, a methodologically stronger approach when analyzing questionnaire 

data. Using the Animality 6 sematic parcels and the Personality (IPIP) 30 parcels, a 

Principal Factor Analysis with Promax oblique rotation was conducted in SAS 9.4 

statistical software (SAS Institute Inc. 2017). 

 

Finally, Structural Equation Modeling (SEM) was used as an appropriate 

analytic tool for this study since it allows for testing of theoretical propositions regarding 

how Personality and Animality constructs and indicators (i.e., measured/manifest 

variables) are theoretically linked, as well as the directionality of the relationship. The 

hypothesized models are depicted in Figure 9. Balls represent latent variables and boxes 

represent measured variables. The measurement components are shown in thin lines and 

the structural components are shown in thick lines, for ease in distinguishing the 

components. The measurement component of this SEM is replicated from the CFA in 

Study 3. All analyses were conducted using SAS 9.4 statistical software (SAS Institute 

Inc. 2017).  
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Hypothesized Model 1 presents the overall relationship between Personality and 

Animality as one that begins with Personality GFP affecting Agreeableness and 

Openness, a warranted relationship based on the Five Factor Model of human personality. 

Further, these Personality dimensions are hypothesized to affect Animality dimensions 

(summarized in Table 11). Agreeableness affects Emotional Regard for animals as 

justified by them sharing similar facets/aspects reflecting attitudes toward humans and 

attitudes toward animals: Agreeableness toward humans includes facets A3:Altruism and 

A6:Sympathy, while Emotional Regard for animals includes somewhat similar aspects 

Enjoys_Loves and Empathy_Sympathy toward animals. Turning to the Personality 

dimension of Openness, this dimension is hypothesized to affect both Animality 

dimensions of Emotional Regard and Attraction. This, too, is justified by the sharing of 

similar facets/aspects: The human Personality dimension of Openness to Experience 

includes the facet O3: Emotionality (i.e., emotional awareness, understanding other’s 

emotions) while Emotional Regard for animals includes the aspect Empathy_Sympathy. 

Also, Openness to Experience includes facets such as O1:Imagination and O5:Intellect 

that seem to be similar to the aspects within Animality’s  Attraction dimension of 

Intellectual_Curiosity and Special_Connection. Finally, recall that one of the few 

noteworthy results from earlier research showed that the Herzog Animal Attitudes scale 

was correlated (though with a very low effect size) with both “Sensitivity” or tender-

mindedness which is currently regarded as the Agreeableness dimension’s A6:Sympathy 

facet, and “Imaginative” which is currently regarded as the Openness dimension’s 

O1:Imagination facet (Mathews and Herzog, 1997). For a closer inspection, compare the 
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specific items of the aforementioned dimensions and facets/aspects that are hypothesized 

to be related, by referring to Table 11. 

Table 11.  
Details of Personality and Animality Dimensions Hypothesized to be Causally Related 

	
Note: Items in red indicate they are reverse scored. 

Hypothesized Model 2 applies the same justification as Model 1 with the addition 

of sex affecting all major dimensions of the model (indicated in red). This is justified by 

	 	

--->

A3:	ALTRUISM	 Enjoys_Loves	
IPHH074.	Am	indifferent	to	the	feelings	of	others. 	 GI16.	I	really	love	my	pets.
IPHH104.	Take	no	time	for	others. 	 AI07.	I	have	a	loving	relationship	with	some	animals.

IPHH014.	Love	to	help	others.
AI09.	I	like	animals	because	they	bring	me	joy	and	
unconditional	friendship.

IPHH044.	Am	concerned	about	others.

A6:	SYMPATHY Empathy_Sympathy	
IPHH089.	Am	not	interested	in	other	people's	
problems.

	
NAH39.	Some	people	think	of	me	as	cold	towards	
animals.

IPHH119.	Try	not	to	think	about	the	needy. 	
AAH23.	I	am	humane	and	soft-hearted	towards	
animals.

IPHH029.	Sympathize	with	the	homeless.
AAH29.	I	am	filled	with	joy	when	I	see	animals	playing	
and	frolicking

IPHH059.	Feel	sympathy	for	those	who	are	worse	off	
than	myself.

--->

O3:	EMOTIONALITY	(emotinal	awareness) Empathy_Sympathy	

IPHH073.	Rarely	notice	my	emotional	reactions. 	
NAH39.	Some	people	think	of	me	as	cold	towards	
animals.

IPHH103.	Don't	understand	people	who	get	emotional. 	
AAH23.	I	am	humane	and	soft-hearted	towards	
animals.

IPHH013.	Experience	my	emotions	intensely.
AAH29.	I	am	filled	with	joy	when	I	see	animals	playing	
and	frolicking

IPHH043.	Feel	others'	emotions.

--->

O1:	IMAGINATION		 Special_Connection	

IPHH003.	Have	a	vivid	imagination. 	
AAH13.	Sometimes	I	have	a	special	sort	of	feeling	or	
energy	between	me	and	an	animal.

IPHH033.	Enjoy	wild	flights	of	fantasy. 	
AAH20.	Sometimes	I	feel	that	I	have	a	gift	or	a	sixth	
sense	for	understanding	animals.

IPHH063.	Love	to	daydream.
AAH19.	I	enjoy	the	special	connection	I	have	with	
animals.	

IPHH093.	Like	to	get	lost	in	thought.

O5:	INTELLECT			 Intellectual_Curiosity		

IPHH053.	Avoid	philosophical	discussions. 	
GI08.	The	world	of	plants	and	animals	interests	me	
greatly.

IPHH083.	Have	difficulty	understanding	abstract	ideas. 	
NAH53.	I	have	a	lot	of	intellectual	curiosity	about	
animals.

IPHH113.	Am	not	interested	in	theoretical	discussions. AAH22.	I	am	strongly	interested	in	animal	behavior.
IPHH023.	Love	to	read	challenging	material.

PERSONALITY																																																									ANIMALITY	

AGREEABLENESS																																																									 EMOTIONAL	REGARD																																			

OPENNESS EMOTIONAL	REGARD

OPENNESS ATTRACTION
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the results of our previous Study 4 which showed a pervasive influence of sex on human 

and animal variables. 

 

Note that GFP is operationalized here as a manifest variable in these models even 

though it is regarded as a higher order factor (latent construct) in the conventional Five 

Factor Model of Personality. This is justified by the fact that the Five Factor Model rarely 

successfully produces an adequate measurement model (see Gignac et al, 2007 for a 

summary of this issue). For this reason, the GFP was calculated from its five lower-order 

factors, and considered a measured variable.  
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(a)

  
 

 
 
 
(b) 

 

Figure 9. Hypothesized SEM Models of the Relationship Between Personality and 
Animality. This figure depicts (a) Model 1 of the hypothesized causal relationship 
between Personality and Animality (b) Model 2 of the hypothesized causal relationship 
between Personality and Animality that includes the influence of sex (shown in red). 
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Results 

As shown in Table 12, results of the GLM analyses indicate that GFP and sex 

both directly contribute to predicting GFA. In addition, the interaction of GFP and sex 

also has a statistically significant contribution. Overall the GLM model of 

GFA = GFP + sex + GFP*sex  

explained 13% of the variance in the observations, which is considered a medium effect 

size (Kotrlik & Williams, 2003). The effect of sex can dramatically be seen in the 

subsequent GLMs where males and females were considered separately. For males, GFA 

is significantly predicted by GFP and explains 15% of the variance, a medium effect size. 

Whereas for females, GFA is significantly predicted by GFP but only explains 4% of the 

variance, a small effect size (Kotrlik & Williams, 2003). 

 

Table 12.  
GLMs of the Relationship Between Personality and Animality 
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 Next, an EFA was conducted on the Animality 6 semantic parcels and the 

Personality 30 parcels. As shown in Table 13, all of the Animality parcels showed a 

Cronbach’s alpha reliability estimate >.70 indicating an acceptably strong association, but 

only 57% of the 30 Personality parcels met that criterion of strong association (see 

Tavakol and Dennick, 2011).  
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Table 13. 
Cronbach’s Alphas for Animality Aspects and Personality Facets 

	
 
 

An initial EFA with only the Personality parcels showed that a 5 factor solution 

was reached, using the scree plot and the eigenvalue proportion criterion of >5%, but the 

parallel analysis suggests retaining 11 factors (Horn, 1965; Parallel Analysis engine: 

https://analytics.gonzaga.edu/parallelengine/). Though a 5 factor solution is consistent with the 

Five Factor Model of Personality, the expected facet loadings on the factors of the Five 

Dimension	/	Common	Factor	
Name

Aspect	/	Semantic	Parcel																										
Name

alpha	
value

EMOTIONAL	REGARD Enjoys_Loves 0.82
Empathy_Sympathy	 0.76
Like_Family 0.72

ATTRACTION Intellectual_Curiosity 0.83
Special_Connection 0.80
Animals_Better 0.78
	

Dimension	/	Common	Factor	
Name

Facet	/		Parcel																																														
Name

alpha	
value

AGREEABLENESS A1:	TRUST	 0.80
A2:	MORALITY		(anti-Machiavellianism) 0.67
A3:	ALTRUISM 0.70
A4:	COOPERATION 0.69
A5:	MODESTY 0.72
A6:	SYMPATHY 0.57

CONSCIENTIOUSNESS C1:	SELF-EFFICACY 0.75
C2:	ORDERLINESS	 0.76
C3:	DUTIFULNESS	 0.65
C4:	ACHIEVEMENT-STRIVING	 0.74
C5:	SELF-DISCIPLINE	 0.69
C6:	CAUTIOUSNESS	 0.84

EXTRAVERSION E1:	FRIENDLINESS	 0.73
E2:	GREGARIOUSNESS		 0.72
E3:	ASSERTIVENESS	 0.81
E4:	ACTIVITY	LEVEL	 0.56
E5:	EXCITEMENT-SEEKING	 0.63
E6:	CHEERFULNESS		 0.74

NEUROTICISM N1:	ANXIETY			 0.76
N2:	ANGER		 0.82
N3:	DEPRESSION		 0.82
N4:	SELF-CONSCIOUSNESS			 0.64
N5:	IMMODERATION			 0.63
N6:	VULNERABILITY			 0.72

OPENNESS O1:	IMAGINATION			 0.69
O2:	ARTISTIC	INTERESTS			 0.69
O3:	EMOTIONALITY	(emotional	awareness)	 0.60
O4:	ADVENTUROUSNESS			 0.55
O5:	INTELLECT		 0.62
O6:	LIBERALISM		 0.48

	 	
Note:	Cronbach's	alpha	values	are	from	Study	3-5	(N=979)

PERSONALITY	

ANIMALITY	
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Factor Personality structure is not reliably replicated, a difficulty in replication as 

reported in other published research (summarized in Gignac et al, 2007). Nonetheless this 

analysis enables us to view the Personality factor structure before the Animality sematic 

parcels are introduced to the EFA.  

 

The next EFA with the combination of the 30 Personality parcels and the 6 

Animality parcels showed that a 6 factor solution was reached, using the scree plot and 

the eigenvalue proportion criterion of >5%, but the parallel analysis suggests retaining 12 

factors (Horn, 1965; Parallel Analysis engine: https://analytics.gonzaga.edu/parallelengine/). 

Table 14 shows the rotated factor pattern for both the EFA of Personality parcels alone (5 

factors), and the EFA of the combination of Personality and Animality parcels (6 factors). 

What is clear and important from this analysis is that the Animality parcels (Table 14, 

bottom right) load onto one factor that is apart from all the Personality factors, 

suggesting that Animality as a construct is separate from Personality, and Animality 

aspects are not simply extensions of seemingly similar Personality facets. 
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Table 14.  
EFA Rotated Factor Pattern of Personality Alone and Personality and Animality 
Together 

	
Note: Parcels with loadings above |0.40| are shown in bold. 
	 	
 
 
 

Considering the importance of sex in previous analyses, separate EFAs were 

conducted for the combined set of Personality with Animality parcels, for males and 

females, specifying a 6 factor solution. Once again the Five Factor Model of Personality 

is not perfectly replicated in either sex, with some differences: Females are more 

consistent with the Five Factor Model’s Conscientious dimension while Males are more 

consistent with the Neuroticism dimension (see Table 15). Despite these differences, 

again the important result is that Animality remains separate from Personality in both 

men and women. 

Parcel Factor1 Factor2 Factor3 Factor4 Factor5 Parcel Factor1 Factor2 Factor3 Factor4 Factor5 Factor6

A1_TRUSTS 0.41895 -0.15146 0.39733 -0.12161 -0.0964 A1_TRUSTS 0.39596 -0.15592 -0.03326 0.38339 -0.13826 -0.06157
A2_MORAL -0.06414 0.23236 0.58339 -0.07145 0.02192 A2_MORAL -0.06314 0.22242 0.04736 0.59335 -0.0847 -0.00802
A3_ALTRU 0.2726 0.06872 0.6627 0.21325 0.16706 A3_ALTRU 0.24118 0.05713 -0.03989 0.65374 0.22718 0.17637
A4_COOP -0.08677 -0.02857 0.7203 -0.21603 -0.0395 A4_COOP -0.09628 -0.03033 0.04425 0.72789 -0.246 -0.05525
A5_MODEST -0.28467 -0.1046 0.45049 0.12768 -0.02251 A5_MODEST -0.30096 -0.11212 0.03715 0.46405 0.10954 -0.0497
A6_SYMP 0.16465 0.0184 0.50817 0.16814 0.24561 A6_SYMP 0.13151 0.00848 -0.02175 0.4908 0.1723 0.26021
C1_SELFEF 0.17755 0.64859 -0.0254 -0.09763 0.09249 C1_SELFEF 0.19456 0.63779 0.03145 -0.03835 -0.09799 0.09776
C2_ORDER -0.08755 0.47242 0.10314 -0.04458 -0.08156 C2_ORDER -0.08483 0.46839 0.04966 0.09705 -0.06582 -0.08749
C3_DUTI -0.08669 0.42205 0.46324 -0.06559 -0.01885 C3_DUTI -0.09195 0.41176 0.04866 0.46306 -0.09204 -0.02166
C4_ACHIEV 0.02186 0.75469 0.17122 0.10571 -0.00446 C4_ACHIEV 0.01827 0.73306 0.06738 0.15345 0.07932 -0.00564
C5_SELFDIS 0.04949 0.75104 0.05158 -0.11349 -0.08671 C5_SELFDIS 0.0557 0.75258 0.01417 0.03613 -0.12634 -0.06437
C6_CAUT -0.36843 0.41215 0.21613 -0.27835 0.04683 C6_CAUT -0.34535 0.45788 -0.10886 0.24804 -0.23216 0.06713
E1_FRIEND 0.75436 0.02441 0.21889 -0.17827 -0.09752 E1_FRIEND 0.76747 0.03102 -0.09805 0.21919 -0.13548 -0.07262
E2_GREG 0.78849 0.008 0.0176 -0.03284 -0.14792 E2_GREG 0.80162 -0.00222 -0.03564 0.00777 -0.00585 -0.15116
E3_ASSER 0.33416 0.50133 -0.26363 0.03481 0.1393 E3_ASSER 0.36185 0.50094 -0.01873 -0.27424 0.08015 0.13028
E4_ACTIV 0.10337 0.62103 -0.06628 0.19342 -0.0063 E4_ACTIV 0.09769 0.6101 0.00277 -0.08823 0.18849 0.00659
E5_EXCIT 0.64861 -0.12501 -0.18925 0.15515 0.12661 E5_EXCIT 0.65435 -0.18462 0.17026 -0.23053 0.1223 0.07995
E6_CHEER 0.65195 0.08521 0.2493 -0.10459 0.01261 E6_CHEER 0.65139 0.04442 0.11216 0.21748 -0.14208 0.00304
N1_ANXIE -0.23887 0.12639 0.12357 0.7801 -0.10727 N1_ANXIE -0.30138 0.09422 0.00379 0.1118 0.74391 -0.09734
N2_ANGERS -0.10417 0.19755 -0.40546 0.62545 -0.08687 N2_ANGERS -0.12612 0.17681 0.00134 -0.41026 0.6279 -0.08978
N3_DEPRES -0.50596 -0.13114 -0.08047 0.42479 0.19377 N3_DEPRES -0.53937 -0.13046 0.00383 -0.0859 0.42465 0.19189
N4_SELFCON -0.54575 -0.12366 0.19042 0.319 -0.03049 N4_SELFCON -0.59026 -0.14032 0.04427 0.18814 0.26042 -0.02281
N5_IMMOD 0.15047 -0.26149 -0.03379 0.34797 0.07704 N5_IMMOD 0.13629 -0.26876 -0.06248 -0.02817 0.3798 0.07011
N6_VULN -0.19534 -0.14429 0.09232 0.71878 -0.14038 N6_VULN -0.26734 -0.17775 0.02463 0.07014 0.66353 -0.12426
O1_IMAGIN 0.02149 -0.17931 0.02775 0.09832 0.54618 O1_IMAGIN 0.01752 -0.2003 0.06353 0.00975 0.10712 0.52205

O2_ARTIST -0.11965 -0.05629 0.16192 -0.07593 0.69469 O2_ARTIST -0.1246 -0.05007 0.02477 0.13926 -0.04615 0.69828

O3_EMOTION 0.15927 0.09454 0.42903 0.37743 0.22302 O3_EMOTION 0.12726 0.08429 -0.03333 0.41744 0.40336 0.2269
O4_ADVENT 0.12073 -0.08128 -0.07015 -0.35799 0.39647 O4_ADVENT 0.157 -0.07109 0.0365 -0.07582 -0.32328 0.37

O5_INTEL -0.16716 0.08397 0.01649 -0.24504 0.68983 O5_INTEL -0.13547 0.11616 -0.05264 0.02392 -0.16347 0.68294

O6_LIBER -0.07695 -0.32953 0.05939 -0.08032 0.23343 O6_LIBER -0.09138 -0.33021 0.04504 0.04313 -0.09352 0.24014
P1_LOVES 0.07516 0.06377 0.8037 0.11432 0.0519 -0.06103
P2_EMPTHY 0.09126 0.01774 0.69989 0.24917 0.03102 0.01622
P3_FAMILY 0.13654 0.08723 0.59272 0.16908 0.14754 -0.11925
P4_CURIO -0.10647 -0.04699 0.65284 0.01766 -0.13678 0.29409
P5_CONNECT -0.00094 0.00323 0.76037 -0.12833 -0.0967 0.09253
P7_BETTER -0.2108 -0.0008 0.73601 -0.22105 -0.00125 -0.10778

Rotated Factor Pattern (Standardized Regression Coefficients)         

from EFA of PERSONALITY Parcels only

Rotated Factor Pattern (Standardized Regression Coefficients)                                 

from EFA of PERSONALITY and ANIMALITY parcels
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Table 15.  
EFA Rotated Factor Pattern of Personality and Animality Together by Sex 

	
Note: Parcels with loadings above |0.40| are shown in bold. 
 

The results of the SEM analyses are summarized in Figure 10 which shows the 

standardized parameter estimates and fit indices for tested models of the causal 

relationship between Personality and Animality. Model 1 fit indices (Figure 10a) indicate 

a very good fit between the model and the observed data (CFI=0.962, NFI= .957, 

RMSEA=0.087). Similarly, for Model 2 (Figure 10b) which differs from Model 1 in that 

it incorporates sex as having a causal effect, the fit indices also indicate a very good fit 

between the model and the observed data (CFI=0.959, NFI=.954, RMSEA=0.088). 

However, in Model 2 that incorporates a lack of effect of sex (Figure 10c), the model fit is 

unacceptable (CFI=0.914, NFI=.630, RMSEA=0.111).  Because the total included 

parameters are the same in both versions of Model 2 (Figure 10 b and c) they are directly 

comparable, making it a strong test of the effect of sex.  

Factor1 Factor2 Factor3 Factor4 Factor5 Factor6 Factor1 Factor2 Factor3 Factor4 Factor5 Factor6

A1_TRUSTS -0.23186 -0.14816 0.03374 0.0067 0.48926 -0.04546 A1_TRUSTS 0.30199 -0.11825 -0.05839 0.2734 -0.36504 -0.11175
A2_MORAL -0.0392 0.10941 0.57005 0.05035 0.42367 -0.13128 A2_MORAL -0.12596 0.28968 0.07808 0.345 -0.39818 0.05222
A3_ALTRU 0.04592 -0.01747 0.19146 0.08347 0.76751 0.09332 A3_ALTRU 0.0867 0.10038 -0.06977 0.75144 -0.16223 0.12918
A4_COOP -0.13737 -0.16805 0.6519 -0.02529 0.36296 0.01896 A4_COOP -0.13613 0.03312 0.04683 0.29557 -0.68471 -0.03807
A5_MODEST 0.09273 -0.316 0.49879 0.1665 0.16822 -0.1051 A5_MODEST -0.40658 -0.05771 -0.02577 0.29262 -0.17804 -0.00418
A6_SYMP 0.12838 0.06009 0.11688 -0.05616 0.5995 0.16276 A6_SYMP 0.05173 -0.01825 -0.00974 0.58198 -0.12115 0.25882
C1_SELFEF -0.17233 0.6075 -0.01229 0.0075 0.01915 0.13584 C1_SELFEF 0.24504 0.67723 0.04799 0.03774 0.02211 0.03283
C2_ORDER -0.0263 0.44692 0.32777 0.12328 -0.13635 -0.01999 C2_ORDER -0.04374 0.47091 0.03524 0.00288 -0.08651 -0.10878
C3_DUTI 0.02487 0.37218 0.51248 -0.06742 0.28758 0.04174 C3_DUTI -0.09374 0.45271 0.12192 0.2369 -0.32678 -0.09156
C4_ACHIEV 0.00915 0.69477 0.20083 0.06493 0.15262 -0.02912 C4_ACHIEV -0.00248 0.76788 0.05817 0.1296 0.03124 -0.01625
C5_SELFDIS -0.13532 0.72371 0.20077 -0.04717 -0.0201 -0.13042 C5_SELFDIS 0.10568 0.78431 0.03103 -0.05356 -0.056 -0.01393
C6_CAUT -0.00167 0.35227 0.60525 -0.04902 -0.1228 0.0468 C6_CAUT -0.2669 0.5172 -0.12559 -0.02037 -0.29304 0.10842
E1_FRIEND -0.50413 0.06892 -0.18514 -0.05342 0.47519 -0.09788 E1_FRIEND 0.70566 0.04244 -0.09541 0.2686 -0.16966 -0.05653
E2_GREG -0.43617 0.07947 -0.37402 -0.06048 0.28013 -0.10569 E2_GREG 0.80223 -0.05727 -0.01382 0.14938 0.04858 -0.13248
E3_ASSER -0.1787 0.52244 -0.29392 0.04362 0.0205 0.10271 E3_ASSER 0.41728 0.4828 -0.03509 -0.01045 0.36136 0.10825
E4_ACTIV 0.14405 0.63985 -0.15181 0.02254 0.03466 -0.09282 E4_ACTIV 0.10011 0.61799 -0.0464 0.04336 0.23019 0.0857
E5_EXCIT -0.20507 0.00709 -0.66244 0.14684 0.20174 0.05068 E5_EXCIT 0.63349 -0.29077 0.17446 0.10164 0.24204 0.07555
E6_CHEER -0.421 0.07514 -0.14113 0.10969 0.4102 -0.03202 E6_CHEER 0.6447 0.0501 0.09981 0.24852 -0.17285 0.02104
N1_ANXIE 0.84379 0.09556 -0.10853 0.00112 0.13819 -0.05817 N1_ANXIE -0.41454 0.05285 0.01011 0.38967 0.44906 -0.16275
N2_ANGERS 0.56961 0.19959 -0.38273 0.06537 -0.1361 -0.21116 N2_ANGERS -0.13 0.12196 -0.00351 -0.02639 0.75219 -0.0559
N3_DEPRES 0.64014 -0.19445 -0.07713 0.03427 -0.07816 0.13793 N3_DEPRES -0.58681 -0.11091 -0.0053 0.09091 0.32671 0.17243
N4_SELFCON 0.60048 -0.19304 0.20185 -0.01982 0.09257 -0.10737 N4_SELFCON -0.70988 -0.1008 0.04981 0.102 -0.03806 -0.0232
N5_IMMOD 0.20574 -0.21926 -0.36857 0.00023 0.10683 0.02327 N5_IMMOD 0.07298 -0.33684 -0.07054 0.29751 0.273 0.04998
N6_VULN 0.72426 -0.14469 -0.25099 -0.0567 0.14576 -0.11971 N6_VULN -0.4277 -0.22437 0.04303 0.30369 0.36041 -0.14983
O1_IMAGIN 0.02306 -0.16687 -0.18189 0.03011 0.23431 0.53078 O1_IMAGIN -0.0056 -0.21626 0.10112 0.29292 0.17841 0.40956

O2_ARTIST -0.02516 -0.09155 0.01326 0.02052 0.08021 0.699 O2_ARTIST -0.05734 -0.02559 0.01571 0.34336 0.01946 0.65291

O3_EMOTION 0.34903 0.11812 -0.01255 -0.0004 0.51096 0.28491 O3_EMOTION 0.06019 0.04698 0.00133 0.66722 0.0669 0.10316
O4_ADVENT -0.35124 -0.02903 -0.05989 0.05169 -0.07017 0.38044 O4_ADVENT 0.27415 -0.08664 0.00228 -0.08772 -0.11438 0.41027

O5_INTEL -0.20457 0.04398 0.05353 -0.03949 0.02706 0.60375 O5_INTEL -0.10508 0.16776 -0.02782 0.19679 0.01127 0.65947

O6_LIBER 0.09212 -0.25643 -0.08133 -0.02041 0.07117 0.18745 O6_LIBER -0.07209 -0.34539 0.03323 0.01507 -0.14035 0.27308
P1_LOVES -0.0072 0.04344 0.02678 0.80161 0.0768 0.01218 P1_LOVES 0.05078 0.06771 0.83584 0.06538 -0.0213 -0.09756
P2_EMPTHY -0.04319 0.00072 0.13447 0.62508 0.31085 0.01506 P2_EMPTHY 0.0412 0.0193 0.77434 0.15954 -0.07496 -0.00193
P3_FAMILY -0.05472 -0.00481 0.02875 0.69035 0.09178 -0.07139 P3_FAMILY 0.08453 0.1084 0.59011 0.16589 0.03894 -0.12212
P4_CURIO 0.07525 0.10919 0.02433 0.46668 0.04244 0.33207 P4_CURIO -0.05089 -0.09365 0.71754 -0.00564 -0.09797 0.23183
P5_CONNECT 0.01098 0.10146 -0.12035 0.63761 -0.03144 0.06576 P5_CONNECT 0.03248 -0.01995 0.78339 -0.16175 0.00439 0.11037
P7_BETTER 0.05719 -0.10417 -0.10504 0.69811 -0.34506 -0.07539 P7_BETTER -0.1838 0.04188 0.70899 -0.30486 0.11291 -0.05242

Rotated Factor Pattern (Standardized Regression Coefficients)                                 
from EFA of PERSONALITY and ANIMALITY parcels

Rotated Factor Pattern (Standardized Regression Coefficients)                                 
from EFA of PERSONALITY and ANIMALITY parcels

MALES FEMALES
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All models confirm the expected relationship between higher and lower order 

dimensions on the Personality side (blue shapes) and the Animality side (purple shapes). 

That is, GFP has a statistically significant and substantial effect on Agreeableness and 

Openness (standardized coefficients ranging from .41 to .60, p<.01), while GFA has a 

statistically significant and substantial effect on Emotional Regard for animals and 

Attraction to animals (standardized coefficients ranging from .81 to .84, p<.01).  

 

Importantly, what these models also consistently demonstrate is the statistically 

significant, but weaker causal influence of Personality on Animality (from blue to 

purple). Both models indicate that the effect of GFP on GFA is statistically significant, 

but very weak (standardized coefficients for Model1=.09 and Model2=.09, p<.05). In 

looking at lower order dimensions, there is more substantial evidence of Personality 

effects on Animality. Personality’s Agreeableness has a positive effect on Animality’s 

Emotional Regard for animals (standardized coefficients Model1=.27 and Model2=.20, 

p<.01), and Personality’s Openness has a positive effect on Animality’s Attraction to 

animals (standardized coefficients Model1=.30 and Model2=.30, p<.01). To a lesser 

degree, Openness has a positive effect on Emotional Regard for animals as well 

(standardized coefficients Model1=.14 and Model2=.15, p<.01).  

 

Regarding the influence of sex, Model 2 (Figure 10b) confirms that sex has a 

direct effect on most Personality dimensions and on Animality dimensions modeled. 

Specifically, standardized coefficients indicate that on the Personality side (Model 2 

blue), women are somewhat associated with higher overall GFP (.09, p<.01) and higher 
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Agreeableness (.26, p<.01), but sex had no statistically significant effect on Openness. 

The standardized coefficients indicate that on the Animality side (Model 2 purple), 

women are more associated with overall GFA (.19, p<.01) and Emotional Regard to a 

small extent (.08, p<.01), while men are somewhat associated with Attraction to animals 

(-.07, p<.01). Finally, by directly comparing Model 2 with and without the effects of sex 

(Figure 10b and c), it becomes clear that sex plays a significant role in the relationship 

between Personality and Animality. 

 

(a) 
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(b) 

 

 
(c) 

 
 
Figure 10. SEMs Standardized Solutions of the Relationship between Personality and 
Animality. This figure shows models of the relationship between Personality dimensions 
(blue shapes) and Animality (purple shapes) with standardized solution coefficients, 
where (a) Model 1 represents the causal connections without the consideration of sex 
with acceptable model fit, (b) Model 2 represents the causal connection including the 
effect of sex with acceptable model fit and (c) Model 2 represents the causal connection 
including the lack of effect of sex with unacceptable model fit. Model 2 (b) and (c) are 
directly comparable.  **= p<.01 
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Study 5 Conclusions 

The Co-Opting hypothesis posits that the mechanisms underlying the shaping of 

attitudes towards people are evolutionary predecessors of our symbiotic interrelationships 

(mutualisms and perhaps commensalisms) with animals, and have been subsequently 

evolutionarily co-opted to serve attitudes towards animals. In support of this hypothesis, 

this study showed that GFP statistically significantly predicts GFA, though the effect is 

small. Importantly, sex contributed directly and indirectly to the predictive power of GFP 

to GFA, as shown in the GLM analyses. Striking is the more than 3-fold difference in 

men’s predictive power of GFP to GFA, as compared to the low predictive power for 

women. In other words, men show a consistent (moderate) association of Personality and 

Animality while women show this association to a much lower degree. 

 

The two SEMs that modeled the causal details of the Personality-Animality 

connection, showed very good fit of the observed data. In comparing Model 1 excluding 

sex, and Model 2 including sex, there is very little difference in overall model fit. These 

SEMs help us determine the likely pathway of influence between Personality and 

Animality. Because GFP has a low direct effect on GFA, we can conclude that one’s 

general Personality has but a little influence on one’s general Animality and thus 

subsequent lower-order Animality dimensions. However, we can also conclude that 

Personality has more of a significant influence on Animality through indirect pathways, 

via the GFP’s effect on lower-order Personality dimensions (Agreeableness, Openness), 

which in turn have effects on Animality lower-order dimensions (Emotional Regard, 

Attraction). Additionally, the SEM analysis not only highlighted the important influence 
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of sex on Personality and Animality, but demonstrated general Animality is much more 

affected by sex than by general Personality. 

 

Given that the SEM Model2 which included sex showed significant sex effects on 

5 of the 6 major model variables, the conclusion that sex has an important role in animal 

attitudes is again supported. Further, the pattern in Model 2 indicates that women are 

more associated with an emotional empathy response (see Figure 10, Model 2 upper half) 

toward humans (i.e., Agreeableness) and animals (i.e., Emotional Regard), while men are 

associate with a cognitive empathy response (see Figure 10, Model 2 lower half) 

regarding humans (i.e., Openness) and animals (i.e., Attraction). Nonetheless, the 

substantial effect of sex on general Animality indicates that women have a high positive 

association with overall Animality. Together these results support the Co-Opting 

hypothesis, while also pointing to the significant role of sex differences, such as higher 

general Animality in women and a stronger association between Personality and 

Animality in men. 

 

GENERAL DISCUSSION 

This series of five studies had two overall, related purposes. One was to explore 

and define the components and structure of Animality. The second purpose was to test 

the relationship between human empathy and animal empathy and between Animality 

and Personality. For the latter purpose, I tested two evolutionary hypotheses: One, based 

on Hamilton’s inclusive fitness theory, predicted that humans are generally less prosocial 

and empathic toward animals than other humans. A second hypothesis, based on fitness 
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interdependence theory, predicted that human-oriented prosocial mechanisms (including 

empathy) were evolutionarily co-opted to direct human attitudes toward animals.  

 

The results of this series of studies provide support for the idea that first 

motivated the research, namely, that attitudes toward animals can be explained by a 

multivariate latent construct—called “Animality”—that consists of multiple lower-order 

dimensions and a higher-order General Factor of Animality (analogous to the General 

Factor of Personality). The two Animality dimensions identified by this initial research 

are labeled “Emotional Regard” for animals, representing a tender-hearted, loving 

emotion toward animals and the belief they are part of the family, and “Attraction” to 

animals, representing an intellectual curiosity, deep understanding, and belief in a special 

connection to them. These two Animality dimensions are indicated by aspects that nicely 

correspond to some of the Biophilia values proposed by Kellert’s research, as well as 

some newly identified aspects. These two Animality dimensions can easily be considered 

part of Serpell’s proposed “Affect” for animals super-order (see Introduction & 

Background, p.22 and Serpell, 2004). Because the present Animality analysis did not 

include sematic parcels with items corresponding to a “Utility” super-order (though 

several animal attitudes semantic categories that were identified in this work did matched 

Kellert’s “utilitarian”, “dominionistic” or “negativistic” Biophilia values), then it is 

reasonable that no such Animality dimension emerged in this analysis. In the future, the 

inclusion of semantic parcels with items addressing “Utility” values could result in an 

expanded Animality structure. It is also worth noting that the parcel “Animals_Better” 

(preference for animals over people) consistently showed high reliability, but did not load 
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onto the Emotional Regard or Attraction factors. It narrowly missed becoming the basis 

of a third factor. Given that this aspect aptly describes some people around us (e.g., Dian 

Fossey, Jane Goodall based on personal communications) and is entirely missing from 

prior research on animal attitudes, in the future, this too merits further exploration. All in 

all, the Animality structure that resulted from the present studies represents an initial 

attempt at defining an Animality construct. A more complete structure will emerge in the 

future by including more parcels based on the identified animal attitudes semantic 

categories. Nonetheless, based on these analyses and the persistent isolated Animality 

factor, we can conclude that Animality is a multivariate construct, and is indeed a 

discriminable construct from Personality. 

 

In addition, while the results do not support the Inclusive Fitness hypothesis, they 

do generally support the Co-Opting hypothesis with some qualifications. Notably, 

measures of Human Empathy significantly predicted Animal Empathy, whether measured 

with matched item scales or empathy-related facets from Personality dimensions. 

Likewise, for all subjects, the General Factor of Personality predicted the General Factor 

of Animality. However, the effect size of these predictive relationships was not high, 

arguing against a simple co-opting process. In the future, other psychological tools can be 

applied to test if Personality (particularly Human Empathy) is a discriminable construct 

from Animality (particularly Animal Empathy). (An initial attempt can be reviewed in 

Appendix F in which I show that Human and Animal Empathy scores perform differently 

when applied to Trapnell and Wiggins’ (1990) “Circumplex Model of Interpersonal 

Behavior”.) 
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A subject’s sex accounted for some of the unexplained variance in the general 

relationship between GFP and GFA and between Human Empathy and Animal Empathy, 

again arguing against a simple co-opting process. Thus, the predictive relationship 

between GFP and GFA was improved when a subject’s sex was considered, but this was 

primarily due to the contribution of men. In other words, the GLM procedures for men 

explained more of the variance in the relationship between GFP and GFA than they did 

for women. For women, the relationship between GFP and GFA remained low. This sex 

difference in the relationship between Personality and Animality is consistent with the 

further present findings on the Human Empathy vs. Animal Empathy relationship. While 

both men and women scored higher on Animal Empathy than Human Empathy, women 

differed from men in the levels of both Animal and Human Empathy and in the pattern of 

association between Animal and Human Empathy. For women, both the Animal Empathy 

and Human Empathy scores were higher than men’s scores. This sex difference matches 

results of other studies (Paul, 2000). In addition, however, the present study found that 

for women with high Animal Empathy scores there was little correspondence to their 

Human Empathy scores, and likewise women’s low Human Empathy scores showed poor 

correspondence to their Animal Empathy scores.  

 

Taken together, these results argue against a simple co-opting of Human Empathy 

to serve Animal Empathy. If we make the reasonable assumption that human empathy 

evolved before animal empathy, then a simple co-opting of Human Empathy should yield 

equal or lower levels of Animal Empathy, not higher ones as presently found. This 

conclusion must be tempered, however, by the possibility that in this sample of young 
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undergraduates the higher Animal than Human Empathy scores may be a consequence of 

demography: Likely the great majority of the students were unmarried and without 

children. Previous studies (see Paul, 2000) have shown that subjects with children score 

higher on Human Empathy than subjects without children, and that subjects with pets 

score higher on Animal Empathy than those without pets. Hence, the higher overall 

Animal Empathy scores in the present study could reflect the fact that most subjects may 

have had pets but no children.  

 

Nevertheless, the sex difference in the pattern of association between Human and 

Animal Empathy points to the distinct possibility that, compared to men, additional or 

different factors influence women’s empathy toward animals versus humans. Thus, while 

the present results affirm the hypothesis that evolutionary elements of human-directed 

empathy and aspects of human prosocial dispositions were co-opted in the service of our 

relationships to animals, the co-opting process appears to have affected men and women 

differently. On the speculative side, for women, the evolutionary co-opting process may 

have involved further adaptive specialization of personality components (e.g., altruism 

and empathy facets) in the service of Animality—prosocial attitudes toward animals. 

Such a co-opting process with subsequent further specialization is akin to the original 

Darwinian concept of “descent with modification”. One can imagine that there was a 

mechanism for supporting human-directed prosociality, that was first duplicated for 

application to nonhuman animals, without replacing the original, and then this copy was 

subsequently specialized as needed for the task, and shaped by the different selective 

pressures that applied to the symbiotic interrelationship. Current Human-Animal 



	 92	

Interaction (HAI) researchers often propose that the oxytocin bonding system has been 

hijacked and redirected toward animals (e.g., MacLean & Hare, 2015, Nagasawa. 2015) 

This kind of co-opting process however seems to ignore the important detail that the 

subsequent animal bonding system appears to have been further modified while leaving 

the original human bonding mechanism intact. An apt example is the oxytocin response 

to dog-human mutual gazing described in the Introduction section. The original oxytocin 

mechanism served maternal-infant bonding, and was stimulated by a baby’s gaze into its 

mother’s eyes. The dog-human relationship appears to have evolutionarily co-opted this 

oxytocin bonding system. However, the system has become modified in that the stimulus 

that evokes oxytocin release is now a specific nonhuman gazer—a dog, while human-

wolf eye contact does not evoke oxytocin release (Nagasawa, 2015). Similarly, I am 

arguing that Animality (as a mechanism for prosocial behavior towards animals) is a 

separate mechanism from Personality (as a mechanism for prosocial behavior towards 

humans), though evolutionarily derived from it, leaving the original Personality 

mechanism intact. 

 

In regards to Animality, perhaps women have evolved special empathic responses 

to animals. This specialization could have come about sometime during the roughly 10-

12,000 year history of animal domestication, if, for example, women had a primary role 

in attending to and nurturing the young of the domesticates. The fact that women have a 

greater attachment than men to companion animals (Herzog, 2007) is consistent with this 

scenario. Further, activation of the “cute response” to baby animals, which has been 

shown to be stronger and more stable for women than men (see review in Borgi et al., 



	 93	

2014) would have predisposed women to evolve higher empathic responses to baby 

animals. Additional research, both neurobiological and cross-cultural, is needed to 

explore this possibility. 

 

 As with any study, this study too had a number of limitations that constrain the 

interpretation of results or confidence in claims that might be made, and so I offer the 

following additional caveats. One concerns the sample of subjects. All subjects were 

young, undergraduate university students, albeit from diverse ethnic backgrounds from 

within and outside the United States (e.g., China). Hence, the generalizability of the 

results from the present largely “WEIRD” sample (“Western, Educated, Industrialized, 

Rich, and Democratic”, Henrich et al., 2010) to other populations or different cultures, or 

claims about universal “human” psychological attributes, must rightly be questioned. All 

present claims about the structure or components of Animality as universal attributes of 

human psychology, therefore, should be taken as first propositions to be tested through 

further research and validation. For example, administration of the Animality 

questionnaire to a different culture with a different history and practice of animal 

relationships, such as a pastoralist or hunter-gatherer culture, would help establish both 

the culture-specific and universal aspects of Animality. This type of study could also 

elucidate the evolutionary roots and development of Animality, given that humans were 

hunter-gatherers long before they domesticated animals for multiple uses, including their 

use as pets. 
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The results of the present studies provide some evidence of construct validity. For 

example, the fact that Animality is highly correlated with Animal Empathy but not with 

Human Empathy demonstrates convergent and discriminant validity. While the results of 

the present study provide confidence in the validity of the Animality construct for the 

population sampled, additional kinds of validation are needed. For example, do peoples’ 

score on the Animality GFA or lower-order dimensions predict their behavior or 

responses in other contexts (e.g., career choice, hobbies, or actual prosocial behavior with 

animals)? Is variation among individuals in GFA score meaningfully related to genetic or 

physiological (e.g., oxytocin receptors) differences?  fMRI studies could identify 

neurological correlates of individual differences in Animality, while twin studies could 

provide heritability estimates. These are examples that can be pursued in the future to 

support predictive validity. 

 

We might also question to what extent the present results are representative of all 

kinds of human-animal interrelationships or to what extent it was biased toward 

mutualistic interrelationships. The survey questions did not systematically differentiate 

between kinds of animals, or human-animal interrelationships (i.e., types of symbioses 

such as mutualists vs antagonists). Some of the survey items specifically addressed 

hunting of animals or wildlife, while others referred to pets, but, overall, the survey was 

intended to elicit attitudes about animals in general. Nevertheless, most respondents may 

have had common pets, or other domesticated animals in mind in answering the survey 

questions, and thus the survey results may be biased toward attitudes reflecting 

mutualistic interrelationships. A similar bias may be present in the responses to the 
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Personality component of the survey, in that the IPIP or other five factor personality 

scales do not separate items according to types of social relationships (e.g., kin vs. non-

kin, friend vs. foe). Hence both the Animality and Personality items may primarily have 

elicited attitudes about mutually positive human or animal relationships. If so, this bias 

helps to explain the positive correlations between the GFP and GFA in the present study 

and between Human Empathy and Animal Empathy found in this and other studies.  

 

 Previous research has shown that variables not addressed in the present study 

affect empathy ratings, especially the perceived phylogenetic closeness of the animal. For 

example, a study by Ingham et al., (2015) showed that the level of empathic responding 

(including emotional arousal) to negative/abusive images of animals was dependent on 

the perceived phylogenetic similarity of the animal: The closer the animal’s phylogenetic 

relationship, the higher the obtained empathy ratings and levels of arousal. However, in 

the study phylogenetic closeness was potentially confounded with level of sentience (i.e., 

the images were of human, primate, quadruped mammals, bird, reptile). Future studies 

will need to disentangle the contributions of perceived sentience and phylogenetic 

closeness to empathy ratings. 

 

Future studies will also need to test the contribution of an animal’s symbiotic 

interrelationship to empathic concern, given that attitudes toward animals have likely 

evolved to be more specialized or targeted toward specific categories of animals (those 

with shared fitness interdependence, both positive and negative). Doing so would likely 

alter the relationships between GFP and GFA, between human and animal empathy, and 
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the magnitude of the GFA scores. We would expect that attitudes toward animals should 

vary according to types of evolved symbioses and their different fitness impacts, with 

some decidedly more negativistic than others (e.g., toward harmful parasites, venomous 

animals, or predators). For example, we would predict to see higher correlations between 

human and animal empathy specifically for mutualistic animal relationships (i.e., of 

positive human fitness impact) than for antagonistic or detrimental animal 

interrelationships (i.e., of negative human fitness impact). Likewise, the GFA scores 

should be lower for animals with a history of a negative impact on human fitness 

(antagonists) than those with a neutral (commensals) or positive (mutualistic) fitness 

impact. In effect, this type of future study could yield a distinct Animality profile for each 

symbiosis category.  

 

 Examining Animality in relation to types of symbioses may also shed additional 

light on sex differences found in the present study. For example, in keeping with my 

previous speculation about the evolutionary specialization of female Animal Empathy, 

the higher levels of Animal Empathy and lower correlation to Human Empathy found for 

women should primarily, if not exclusively, apply to mutualistic relationships. Recall as 

well that in the present study men’s GFP was more predictive of GFA than women’s. The 

closer connection between GFP and GFA for men could also be true primarily for 

mutualistic relationships. Again speculatively, men may have developed relationship 

styles with domesticated animals that are more reflective of their interactions with 

people: Perhaps a man’s role with domesticated animals evolved as one of leadership and 

cooperation, while a woman’s primary role with animals was one of nurturance. 
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Examining other types of symbiotic relationships, such as antagonisms, may not show 

such a specialized sex difference. 

 

 Lastly, I want to explore some wider implications of the present results for related 

fields of inquiry and for their potential practical application. In particular, I want to return 

to the earlier mentioned, often-cited connection between human and animal abuse 

(Ascione and Shapiro, 2009). The idea of such a link is firmly entrenched in popular 

culture and has been espoused by religious figures, social reform leaders, and renowned 

philosophers, including:  

“We can judge the heart of a man by his treatment of animals.”   
 ~ Immanuel Kant  
 

 
“The greatness of a nation and its moral progress can be judged by the way its 
animals are treated.”  

 ~ Mahatma Gandhi  
 

 
 “If you will have men who will exclude any of God’s creatures from the shelter of 
compassion and pity, you will have men who will deal likewise with their fellow 
men.”  

  ~ St.Francis of Assisi 
 

 

While the present results do not directly speak to the abuse of humans or animals, 

it is reasonable to think that low levels of empathy are related to abusive behavior. The 

present results do support a causal connection between human empathy and animal 

empathy to the extent that human empathy was evolutionarily co-opted to serve animal 

empathy. At the same time, the causal connection is likely a weak to moderate, 

unidirectional one (i.e., Personality to Animality). Studies of the link between human and 
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animal abuse tend to argue for a causal link in the opposite direction--from animal abuse 

to human abuse, although the predictive reliability is weak (Patterson-Kane, 2009). As 

Herzog (2011) has also pointed out, many children and adult animal abusers do not go on 

to become abusive toward people. Based on the present empathy results, it would be of 

interest to see if human empathy is a better predictor of animal abuse than is animal 

empathy as a predictor of human abuse.  

 

It is also common for researchers concerned with “the link” to promote empathy 

education or training with animals as a means to ‘break’ the link (e.g., programs offered 

by the Animals and Society Institute; www.animalsandsociety.org). Future studies will 

need to determine the effectiveness of these programs as deterrents of both human and 

animal abuse. However, as presently formulated, such programs do not appear to address 

whether empathy training with any kind of animal is suitable for this purpose or whether 

any and all persons can benefit equally from such training. One implication of the present 

work is that those animals who have evolved in a close mutualistic relationship with 

humans (e.g., dogs, horses) are likely to elicit higher levels of empathy and hence may be 

optimal for empathy training. Further, since empathy can be measured as a trait (in 

addition to a state; see Ingham et al., 2015), individuals with different empathy trait 

levels may benefit to different degrees from such training. Lastly, we should also expect 

sex differences in the effectiveness of empathy training, given the present results of the 

substantially higher animal empathy levels of women compared to men and the fact that 

men largely contributed to the correlation between Human and Animal Empathy. Given 
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that in this study men showed the lowest Human Empathy, it is perhaps no surprise that 

men are the more frequent animal abusers (Patterson-Kane, 2009).  

 

Aside from these implications, there are also some potential practical applications 

of this Animality work. Further refinement of the survey (e.g., inclusion of additional 

semantic parcels, elimination of any redundant items, increased item reliability) and 

validation (predictive validity, as described earlier) could turn the survey into a valuable 

career-screening tool, much as is done commonly with personality surveys. As I 

mentioned at the outset, the Human-Animal Interaction (HAI) field is rapidly expanding 

with diverse and new career opportunities, far beyond the traditional route into veterinary 

medicine. What is needed is career path guidance into the different HAI fields, a part of 

which is an assessment of one’s Personality and Animality (as articulated in an article I 

co-authored--  Erdmann et al., in press). For example, veterinarians high in animal 

empathy may be more prone to ‘compassion fatigue’. Thus, other non-medical animal-

allied careers may be better options for people with a high Emotional Regard for animals. 

Likewise, people with high Attraction to animals may be well suited for careers in animal 

research and veterinary care. Indeed, the sex differences shown in this Animality work 

may explain why some HAI careers are dominated by women, once cultural norms 

allowed women to enter those fields. Consider the history of primatology where early 

field studies were conducted only by men, but today the field is famous for women 

primatologist such as Jane Goodall (chimps), Dian Fossey (gorillas), Birute Galdikas 

(orangutans) and Jeanne Altmann (baboons). In my own experience teaching a Primate 

Studies Field School in Rwanda for 5 years, among all the students that have attended 
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there were 4 times more female than male students. Consider also the changes seen in 

veterinary medicine: In 1970 nearly 90% of veterinary students in the USA were men, 

while today more than 80% of the students are women, a shift also seen in Europe, 

Australia, and Asia (Burns, 2010; Kelly, 2017; Strokowska, 2017). This gender shift also 

results in a shift in overall motivation for becoming a veterinarian because women build a 

career in the veterinary medicine profession due to their love of animals where men are 

attracted to the financial prospects (Strokowska, 2017). In sum, an Animality instrument 

could serve as a useful tool in guiding young men and women toward thriving in other 

animal-allied careers, thereby improving the lives of both humans and animals. 

 

Finally, another application of research on Animality is related to human health 

and wellbeing. While research is becoming more and more compelling about the immune 

benefits of having exposure to microbiotic “old friends” through the exposure to 

nonhuman animals, there is growing attention to a new area of human health. 

Specifically, loneliness is a mounting health concern, so much so that the UK has 

recently appointed a “Minister of Loneliness”. Evidence shows that lonely people were 

linked to a 26% increase in likelihood of dying earlier, compared with people who 

weren’t lonely (Holt-Lunstad, 2015). Some argue loneliness is worse for long-term health 

outcomes than smoking 15 cigarettes a day, and that it leads to a greater risk of 

cardiovascular disease, dementia, depression and anxiety (Yeginsu, 2018). It seems that 

with a well-validated Animality instrument, people with high Animality may be more 

appropriate for innovative animal-assisted interventions for mental health (Cirulli et al, 

2011) including addressing the loneliness epidemic. 
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APPENDIX A 
Use of the Term “Animality” and “Personality” 

 
 

The online Mirriam-Webster dictionary defines “Animality” as “a quality or nature 

associated with animals” or “the animal nature of human beings” and indicates it is the 

unreasoned response to stimuli. This definition perpetuates the false dichotomy of human 

vs animal nature and is not the way the word is used in this dissertation. 

 

“Animality” is also a term used in academia. It was identified as a term to 

distinguish Animality Studies as a field of inquiry with an Anthrozoological approach to 

the cultural study of animals (e.g., how we think about animals historically or currently), 

apart from the study of animals in society with the intent of advocating for animal rights 

and animal welfare, which is often associated with Animal Studies (Lundblad, 2009). 

Animality has been recently taken-up as an area of study in sociology with claims that “a 

full understanding of society is not possible if we continue to direct the sociology gaze 

only at humans” (Carter & Charles, 2018). Thus the study of Animality in sociology is in 

recognition of a zoological connection, where animals are seen as involuntarily 

embedded in social relationships (prompting a redefinition of social).  

 

Though linked to this Anthrozoology and Sociology related use of Animality, 

here I extend the use of the term to be specific to the measure of a person’s attitudes (i.e., 

feeling, beliefs, behavior) toward animals, and is an analog to the term “Personality”. 

Regarding the appropriate capitalization of both Animality and Personality, in this 

dissertation Animality and Personality are capitalized in keeping with grammatical 
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standards. According to Wikipedia on Proper Nouns, “Nouns and noun phrases that are 

not proper may be uniformly capitalized to indicate that they are definitive and 

regimented in their application.”  Thus when writing about measured animal attitudes, 

Animality is capitalized. Likewise, when writing about personality in general, it is shown 

in lower case. But when writing about the specific construct that is being considered and 

measured in these studies, namely the Five Factor Model of personality or any other 

specified model of personality -- then the noun is capitalized as Personality. (This 

grammatical rule also applies to “empathy” generally vs “Human Empathy” and “Animal 

Empathy” which were specifically measured.) 
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APPENDIX B 
Interview Questions & Example Responses 
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APPENDIX C 
Animality Semantic Categories 

 
This table lists the consolidated semantic categories of animal attitudes (comprised of 

feelings, beliefs, and behavior), in approximate order of number of subjects who 

mentioned any of the descriptors, with the highest at the top. Also shown is an attempt to 

compare to Kellert’s Biophilia Values (Kellert, 1980, 1993). Semantic categories shown 

in purple were included in further analysis in this work. 

	

Labels  Descriptors 

Kellert’s 
Biophilia 
Value Types 

3 empathy/sympathy 

caring, empathetic, kind, nurturing, 
compassionate, wanting to help, 
considerate, understanding 

 
 
Humanistic 

  humane, soft-hearted  

5 patient patient  

7 intellectual curiosity 

eager to learn (and understand 
animals), curiosity, understanding of 
animals, natural history, not 
anthropomorphize 

 
Ecologistic-
Scientific 

  interest in animals  

                                                     
11 special connection 

energy (given off), positive energy 
(spiritual) 

 

  connection  

  
has "It" hard to define, gift, 6th 
sense, tuned-in, spiritual 

 

22 soft utilitarian,  
good for you 

utilitarian view of animals: they  do 
good things for me, bring happiness, 
prevents depression, joy, relaxation, 
company, unconditional love, 
exercise partner, friendship, hang-
out with;  

 

  

animals make you better person, 
better parent, animals here to help 
us (better skills as observer 
behaviorist vs better morally) 

Utilitarian 

2 enjoys, loves 

love of animals (more positive than 
passion for animals, beyond 
intellectual fascination) 

 
Naturalistic 
Humanistic 

  

enjoys different kind of (positive) 
relationship- with animal- different 
than human relationship 
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1 responsible, dutiful 

responsible (very caring, reliable, 
dependable, trustworthy, 
responsible to pay attention) 
towards animal responsibilities, 
dutiful 

 

8 affectionate affectionate, cuddly  

  gentle Humanistic 

13 like family 

bonds with animals, wanting 
relationship, considers them part of 
family 

 
Humanistic 

26 cooperative/ 
behaviorist 

behaviorist approach, leader, in 
control, communication behavior  
dominant, 

 

  

non-abusive, cooperate, 
understanding how the robot works  
so can work with it rather than force 

Dominionistic 
(-) 

31 
understands/intuitive intuitiveness, understands 

 

  
vigilant (highly attentive to the 
behavior of the animal) 

Ecologistic-
Scientific 

  
observant (but may not do 
anything) 

 

14 animals better 

prefer animals over humans, anti-
social regarding people prefer 
company of animals, "strange 
people" "humans suck", doesn't like 
people in general, easier to get 
along with animals, animals love you 
no matter what unlike some humans 

 

9 conscientious 

detail oriented, thorough, attentive 
(conscientious) job related in 
general 

 

30 respectful respectful, considerate  

6  tolerant tolerant (of animals)  

  tolerates animal messes  

12 not-instrumental 
/non-utilitarian  

not materialistic,  intrinsic value of 
owning pet  (opp: only value of 
animals is their utility for us like 22 
soft utilitarian) 

 
Moralistic 
 
Utilitarian(-) 

  not motivated by money primarily  

29 they trust you 

animal responds positively, animals 
trusts them, animals are 
comfortable around these people 

 

28 calm calm  
27 good decision 
skills/intelligent 

common sense, decision making 
skills 

 

  intelligent, logical  

34 open minded openness to new ideas  

41 self-confident self confidence  
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17 sacrifices 

makes sacrifices, animal's needs 
first 
 

Humanistic  
 
Moralistic 
 

35 nature lover nature lover Naturalistic 

39 treat as individuals treat animal as individual Humanistic 

21 listener  good listener  

18 generous generous  

42 comfortable 

not scared by animals, comfortable 
around animals, tends to trust 
animals 

Negativistic 
(-) 

45 loyal 

commitment, loyalty to an animal to 
relationship even if animal does not 
respond 

 

46 shared experiences 
sharing special moments, 
experiences 

 

16 introverted shy  

23 honest honest  

33 positive, cheerful positive attitude  

38 stewardship stewardship 
Ecologistic-
Scientific 

40 humor sense of humor  

48 efficient efficient  

53 sentience 
animals have sentience, feel pain, 
suffer, aware 

Moralistic 

51 identifies identifies with specific animals 

Symbolic 
 
Aesthetic 
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APPENDIX D 
Animality Dimensions, Aspects, and Items 

 

ANIMALITY		
Dimension	or	
Common	Factor				
Name	

Aspect	or								
Semantic	Parcel																														
Name	

Question	Item	 scored	

EMOTIONAL	REGARD	 Enjoys_Loves	(α=	.82)	 		

	
		 GI16.	I	really	love	my	pets.	 normal	

	
		 AI07.	I	have	a	loving	relationship	with	some	animals.	 normal	

	

 AI09.	I	like	animals	because	they	bring	me	joy	and	
unconditional	friendship.	 normal	

	
Empathy_Sympathy	(α=	.76)	 		

	

		 NAH39.	Some	people	think	of	me	as	cold	towards	
animals.	 reverse	

	
		 AAH23.	I	am	humane	and	soft-hearted	towards	animals.	 normal	

	

 AAH29.	I	am	filled	with	joy	when	I	see	animals	playing	
and	frolicking	 normal	

	
Like_Family	(α=	.72)	 		

	

		 AI05.	I	don't	believe	that	people	should	treat	their	pets	
like	family	members.	 reverse	

	
*	 PS03-	I	feel	that	pets	should	always	be	kept	outside.	 reverse	

	

 AI06.	I	think	pets	should	be	considered	as	part	of	a	
family.		 normal	

ATTRACTION	 Intellectual_Curiosity		(α=	.83)	 		

	

		 GI08.	The	world	of	plants	and	animals	interests	me	
greatly.	 normal	

	

		 NAH53.	I	have	a	lot	of	intellectual	curiosity	about	
animals.	 normal	

	
 AAH22.	I	am	strongly	interested	in	animal	behavior.	 normal	

	
Special_Connection		(α=	.80)	 		

	

		 AAH13.	Sometimes	I	have	a	special	sort	of	feeling	or	
energy	between	me	and	an	animal.	 normal	

	

		 AAH20.	Sometimes	I	feel	that	I	have	a	gift	or	a	sixth	
sense	for	understanding	animals.	 normal	

	

 AAH19.	I	enjoy	the	special	connection	I	have	with	
animals.		 normal	

	
Animals_Better		(α=	.78)	 		

	

		 PS01-	My	pet	means	more	to	me	than	any	of	my	friends	
(or	would	if	I	had	one).	 normal	

	

		 PS08-	I	love	my	pet	because	he/she	is	more	loyal	to	me	
than	most	of	the	people	in	my	life.		 normal	

	

 AI08.	I	have	a	better	relationship	with	animals	than	with	
people.	 normal	

		 		 		 		
Note:	Cronbach's	alpha	values	are	from	Study	3-5	(N=979).	Red	indicates		reversed	scored.	

	*	deleting	this	item	would	increase	the	alpha	by	>	.05	
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APPENDIX E 
IPIP Personality Dimensions, Facets, and Items 

 
	

PERSONALITY		
Dimension	or	
Common	Factor			
Name	

Facet	or						
Parcel											
Name	

Question/Item	 scored	

	 	 	
AGREEABLENESS	 A1:	TRUST		(α=	.80)	 		

	  
IPHH094.	Distrust	people.	 reverse	

	  
IPHH004.	Trust	others.	 normal	

	  
IPHH034.	Believe	that	others	have	good	intentions.	 normal	

	  
IPHH064.	Trust	what	people	say.	 normal	

	
A2:	MORALITY		(anti-Machiavellianism)				(α=	.67)	 		

	  
IPHH009.	Use	others	for	my	own	ends.	 reverse	

	  
IPHH039.	Cheat	to	get	ahead.	 reverse	

	  
IPHH069.	Take	advantage	of	others.	 reverse	

	  
IPHH099.	Obstruct	others'	plans.	 reverse	

	
A3:	ALTRUISM		(α=	.70)	 		

	  
IPHH074.	Am	indifferent	to	the	feelings	of	others.	 reverse	

	  
IPHH104.	Take	no	time	for	others.	 reverse	

	  
IPHH014.	Love	to	help	others.	 normal	

	  
IPHH044.	Am	concerned	about	others.	 normal	

	
A4:	COOPERATION		(α=	.69)	 		

	  
IPHH019.	Love	a	good	fight.	 reverse	

	  
IPHH049.	Yell	at	people.	 reverse	

	  
IPHH079.	Insult	people.	 reverse	

	  
IPHH109.	Get	back	at	others.	 reverse	

	
A5:	MODESTY		(α=	.72)	 		

	  
IPHH024.	Believe	that	I	am	better	than	others.	 reverse	

	  
IPHH054.	Think	highly	of	myself.	 reverse	

	  
IPHH084.	Have	a	high	opinion	of	myself.	 reverse	

	
*	 IPHH114.	Boast	about	my	virtues.	 reverse	

	
A6:	SYMPATHY		(α=	.57)	 		

	  
IPHH089.	Am	not	interested	in	other	people's	problems.	 reverse	

	  
IPHH119.	Try	not	to	think	about	the	needy.	 reverse	

	  
IPHH029.	Sympathize	with	the	homeless.	 normal	

	  

IPHH059.	Feel	sympathy	for	those	who	are	worse	off	than	
myself.	 normal	

CONSCIENTIOUSNESS	 C1:	SELF-EFFICACY		(α=	.75)	 		

	  
IPHH005.	Complete	tasks	successfully.	 normal	

	  
IPHH035.	Excel	in	what	I	do.	 normal	

	  
IPHH065.	Handle	tasks	smoothly.	 normal	

	  
IPHH095.	Know	how	to	get	things	done.	 normal	
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C2:	ORDERLINESS				(α=	.76)	 		

	  

IPHH040.	Often	forget	to	put	things	back	in	their	proper	
place.	 reverse	

	  
IPHH070.	Leave	a	mess	in	my	room.	 reverse	

	  
IPHH100.	Leave	my	belongings	around.	 reverse	

	  
IPHH010.	Like	to	tidy	up.	 normal	

	
C3:	DUTIFULNESS			(α=	.65)	 		

	  
IPHH075.	Break	rules.	 reverse	

	  
IPHH105.	Break	my	promises.	 reverse	

	  
IPHH015.	Keep	my	promises.	 normal	

	  
IPHH045.	Tell	the	truth.	 normal	

	
C4:	ACHIEVEMENT-STRIVING				(α=	.74)	 		

	  
IPHH080.	Do	just	enough	work	to	get	by.	 reverse	

	  
IPHH110.	Put	little	time	and	effort	into	my	work.	 reverse	

	  
IPHH020.	Work	hard.	 normal	

	  
IPHH050.	Do	more	than	what's	expected	of	me.	 normal	

	
C5:	SELF-DISCIPLINE				(α=	.69)	 		

	  
IPHH085.	Waste	my	time.	 reverse	

	  
IPHH115.	Have	difficulty	starting	tasks.	 reverse	

	  
IPHH025.	Am	always	prepared.	 normal	

	  
IPHH055.	Carry	out	my	plans.	 normal	

	
C6:	CAUTIOUSNESS				(α=	.84)	 		

	  
IPHH030.	Jump	into	things	without	thinking.	 reverse	

	  
IPHH060.	Make	rash	decisions.	 reverse	

	  
IPHH090.	Rush	into	things.	 reverse	

	  
IPHH120.	Act	without	thinking.	 reverse	

EXTRAVERSION	 E1:	FRIENDLINESS				(α=	.73)	 		

	  
IPHH062.	Avoid	contacts	with	others.	 reverse	

	  
IPHH092.	Keep	others	at	a	distance.	 reverse	

	  
IPHH002.	Make	friends	easily.	 normal	

	  
IPHH032.	Feel	comfortable	around	people.	 normal	

	
E2:	GREGARIOUSNESS				(α=	.72)	 		

	  
IPHH067.	Prefer	to	be	alone.	 reverse	

	  
IPHH097.	Avoid	crowds.	 reverse	

	  
IPHH007.	Love	large	parties.	 normal	

	  
IPHH037.	Talk	to	a	lot	of	different	people	at	parties.	 normal	

	
E3:	ASSERTIVENESS				(α=	.81)	 		

	  
IPHH102.	Wait	for	others	to	lead	the	way.	 reverse	

	  
IPHH012.	Take	charge.	 normal	

	  
IPHH042.	Try	to	lead	others.	 normal	

	  
IPHH072.	Take	control	of	things.	 normal	

	
E4:	ACTIVITY	LEVEL				(α=	.56)	 		

	
*	 IPHH107.	Like	to	take	it	easy.	 reverse	

	  
IPHH017.	Am	always	busy.	 normal	

	  
IPHH047.	Am	always	on	the	go.	 normal	

	  
IPHH077.	Do	a	lot	in	my	spare	time.	 normal	
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E5:	EXCITEMENT-SEEKING				(α=	.63)	 		

	  
IPHH022.	Love	excitement.	 normal	

	  
IPHH052.	Seek	adventure.	 normal	

	  
IPHH082.	Enjoy	being	reckless.	 normal	

	  
IPHH112.	Act	wild	and	crazy.	 normal	

	
E6:	CHEERFULNESS				(α=	.74)	 		

	  
IPHH027.	Radiate	joy.	 normal	

	  
IPHH057.	Have	a	lot	of	fun.	 normal	

	  
IPHH087.	Love	life.	 normal	

	  
IPHH117.	Look	at	the	bright	side	of	life.	 normal	

NEUROTICISM	 N1:	ANXIETY				(α=	.76)	 		

	  
IPHH001.	Worry	about	things.	 normal	

	  
IPHH031.	Fear	for	the	worst.	 normal	

	  
IPHH061.	Am	afraid	of	many	things.	 normal	

	  
IPHH091.	Get	stressed	out	easily.	 normal	

	
N2:	ANGER				(α=	.82)	 		

	  
IPHH096.	Am	not	easily	annoyed.	 reverse	

	  
IPHH006.	Get	angry	easily.	 normal	

	  
IPHH036.	Get	irritated	easily.	 normal	

	  
IPHH066.	Lose	my	temper.	 normal	

	
N3:	DEPRESSION				(α=	.82)	 		

	  
IPHH101.	Feel	comfortable	with	myself.	 reverse	

	  
IPHH011.	Often	feel	blue.	 normal	

	  
IPHH041.	Dislike	myself.	 normal	

	  
IPHH071.	Am	often	down	in	the	dumps.	 normal	

	
N4:	SELF-CONSCIOUSNESS				(α=	.64)	 		

	  
IPHH106.	Am	not	bothered	by	difficult	social	situations.	 reverse	

	  
IPHH016.	Find	it	difficult	to	approach	others.	 normal	

	  
IPHH046.	Am	afraid	to	draw	attention	to	myself.	 normal	

	  
IPHH076.	Only	feel	comfortable	with	friends.	 normal	

	
N5:	IMMODERATION				(α=	.63)	 		

	  
IPHH051.	Rarely	overindulge.	 reverse	

	  
IPHH081.	Easily	resist	temptations.	 reverse	

	  
IPHH111.	Am	able	to	control	my	cravings.	 reverse	

	  
IPHH021.	Go	on	binges.	 normal	

	
N6:	VULNERABILITY				(α=	.72)	 		

	  
IPHH116.	Remain	calm	under	pressure.	 reverse	

	  
IPHH026.	Panic	easily.	 normal	

	  
IPHH056.	Become	overwhelmed	by	events.	 normal	

	  
IPHH086.	Feel	that	I'm	unable	to	deal	with	things.	 normal	

OPENNESS	 O1:	IMAGINATION				(α=	.69)	 		

	  
IPHH003.	Have	a	vivid	imagination.	 normal	

	  
IPHH033.	Enjoy	wild	flights	of	fantasy.	 normal	

	  
IPHH063.	Love	to	daydream.	 normal	

	  
IPHH093.	Like	to	get	lost	in	thought.	 normal	
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O2:	ARTISTIC	INTERESTS				(α=	.69)	 		

	  
IPHH068.	Do	not	like	poetry.	 reverse	

	  
IPHH098.	Do	not	enjoy	going	to	art	museums.	 reverse	

	  
IPHH008.	Believe	in	the	importance	of	art.	 normal	

	  

IPHH038.	See	beauty	in	things	that	others	might	not	
notice.	 normal	

	
O3:	EMOTIONALITY	(emotional	awareness)			(α=	.60)	 		

	  
IPHH073.	Rarely	notice	my	emotional	reactions.	 reverse	

	  
IPHH103.	Don't	understand	people	who	get	emotional.	 reverse	

	  
IPHH013.	Experience	my	emotions	intensely.	 normal	

	  
IPHH043.	Feel	others'	emotions.	 normal	

	
O4:	ADVENTUROUSNESS				(α=	.55)	 		

	  
IPHH048.	Prefer	to	stick	with	things	that	I	know.	 reverse	

	  
IPHH078.	Dislike	changes.	 reverse	

	  
IPHH108.	Am	attached	to	conventional	ways.	 reverse	

	  
IPHH018.	Prefer	variety	to	routine.	 normal	

	
O5:	INTELLECT				(α=	.62)	 		

	  
IPHH053.	Avoid	philosophical	discussions.	 reverse	

	  
IPHH083.	Have	difficulty	understanding	abstract	ideas.	 reverse	

	  
IPHH113.	Am	not	interested	in	theoretical	discussions.	 reverse	

	  
IPHH023.	Love	to	read	challenging	material.	 normal	

	
O6:	LIBERALISM				(α=	.48)	 		

	  

IPHH088.	Tend	to	vote	for	conservative	political	
candidates.	 reverse	

	
*	 IPHH118.	Believe	that	we	should	be	tough	on	crime.	 reverse	

	  
IPHH028.	Tend	to	vote	for	liberal	political	candidates.	 normal	

	  
IPHH058.	Believe	that	there	is	no	absolute	right	or	wrong.	 normal	

		 		 		 		
Note:	Cronbach's	Alpha	values	are	from	Study	3-5	(N=979).	Red	indicates	reversed	scored.	

	*	deleting	this	item	would	increase	the	alpha	by	>	.05	
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APPENDIX F 
The Circumplex Model of Interpersonal Behavior 

Applied to Human and Animal Empathy 
 

Another way of testing if Personality (particularly Human Empathy) is a 

discriminable construct from Animality (particularly Animal Empathy) is by mapping 

Human and Animal Empathy scores onto Trapnell and Wiggins’ (1990) “Circumplex 

Model of Interpersonal Behavior”. Their model has two axes—one for “dominance” (i.e., 

Extraversion) and one for “nurturance” or “love” (i.e., Agreeableness), which divide a 

circle into four quadrants representing blends of these two dimensions (see Figure 

below). This model has been primarily applied to clinical problems. For example, it has 

been utilized to discriminate three personality disorders that are typically difficult to 

discriminate: avoidant, schizoid, and antisocial personality disorders (Trapnell and 

Wiggins, 1990) by plotting such subjects on the circumplex model and seeing in which 

quadrant each lies. Likewise, we can use the circumplex model to test if Human Empathy 

and Animal Empathy lie in the same quadrant, which would suggest that they share 

underling psychological mechanisms. In the Figure below it is evident that high Human 

Empathy scores are predominantly in the “gregarious-extroverted” quadrant, whereas 

high Animal Empathy scores are spread over all four sectors. This pattern suggests that 

Animal Empathy is not a simple extension, or co-opting of human prosociality. 
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(a)
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(b)

 
Figure. Human and Animal Empathy in the Circumplex Model of Interpersonal Behavior. 
This figure shows the z-scores of subjects with (a) Human Empathy (orange= high scores 
to blue=low scores) or (b) Animal Empathy (green=high scores to red=low scores) 
plotted on the Circumplex Model of Interpersonal Behavior dimensions of Nurturance 
(i.e., Agreeableness) and Dominance (i.e., Extroversion). 
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GLOSSARY	
Note:	In	the	text	of	this	dissertation,	glossary	terms	are	shown	in	bold	the	first	time	
used.	Within	the	glossary,	a	bold	term	indicates	it	appears	in	the	glossary	elsewhere.	
The	glossary	concepts	and	terms	are	listed	approximately	in	the	order	they	appear	
in	the	dissertation.	
	
Theoretical	Concepts/Terms	
	

• Animality	–	the	multivariate	construct	underlying	psychological	traits	
that	influence	an	individual	human’s	attitudes	about	self,	nonhuman	
animals,	and	relations	to	heterospecifics;	a	construct	that	accounts	
for/explains	individual	differences	in	animal	attitudes;	(see	Appendix	A.	Use	
of	the	Term	“Animality”	and	“Personality”).	
	

• Personality-	the	multivariate	construct	underlying	psychological	traits	
that	influence	an	individual	human’s	attitudes	about	self,	other	humans,	and	
relations	to	conspecifics.	

	
• Animal	Personality-	the	multivariate	construct	underlying	

psychological	traits	that	influence	a	non-human	animal	individual’s	
attitudes	about	self,	relations	to	conspecifics,	and	in	some	species	(e.g.,	dogs)	
relations	to	humans.	

	
• Attitudes-	the	constellation	of	an	individual’s	thoughts/	beliefs,	

emotions/feeling,	and	actions/behaviors	regarding	a	particular	domain.	
	

• Semantic	Categories-	a	set	or	collection	of	words	or	phrases	that	
represent	similar	meanings.	

	
• Direct	Interaction-	physical	contact	by	organisms	(e.g.,	predation)	or	

making	use	of	an	organism’s	extended	phenotype	or	immediate	products	
(e.g.,	consuming	the	waste	of	another	organism,	making	use	of	another	
organism’s	nest	or	shelter,	wildlife	crop-raiding).	
	

• Indirect	Interaction-	organisms	are	linked	by	a	third	element	of	the	
environment	(e.g.,	a	cow	and	a	horse	in	scramble	competition	for	grass	in	a	
pasture).	
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• Interspecific	Association-		a.k.a.	ecological	relationships;	different	
species	that	are	found	in	an	ecosystem	who	may	interact	directly	or	
indirectly,	persistently,	occasionally	or	not	at	all,	and	may	or	may	not	have	a	
fitness	effect	on	each	other;	these	relationships	can	be	classified	as:	

	

	
	
	

o Mutualism:		+/+	fitness	outcomes	for	associated	species	
o Commensalism:	+/0	fitness	outcomes	for	associated	species	
o Antagonism:	+/-	fitness	outcomes	for	associated	species	
o Amensalism:	0/-	fitness	outcomes	for	associated	species	
o Detrimentalism:	-/-	fitness	outcomes	for	associated	species	
o Neutralism:	0/0	no	fitness	effects	for	associated	species	
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• Species	Interrelationships-	persistent	interactions	between	different	
species	over	evolutionary	time	(multi-generational)	at	a	scale	of	populations	
or	biogeographical	groups;	distinct	from	interspecific	associations	in	that	
the	interactions	are	persistent,	direct,	and	have	a	+	or	–	fitness	impact	on	at	
least	one	of	the	interactants;	the	net	fitness	benefit	to	each	of	the	interactants	
can	be	placed	on	a	gradient	from	+	net	fitness	benefit	to	–	net	fitness	benefit,	
leading	to	the	following	classification	of	interrelationships:				
	

	
	
	

o Mutualism:		+/+	fitness	outcomes	for	interactants	
o Commensalism:	+/0	fitness	outcomes	for	interactants	
o Antagonism:	+/-	fitness	outcomes	for	interactants	
o Amensalism:	0/-	fitness	outcomes	for	interactants	
o Detrimentalism:	-/-	fitness	outcomes	for	interactants	
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• Symbiosis-	species	interrelationships	that	can	vary	widely	in	intimacy:	
o Restrictive	Symbiosis-	level	of	intimacy	is	stringent,	requiring	

two	interactants	to	be	in	close	physical	contact,	often	physiologically	
integrated,	for	most	or	all	of	their	life	cycles	(e.g.,	Bronstein,	2015	
p.10);		

§ Example:	parasitism	is	considered	a	mechanism	or	a	form	of	an	
antagonistic	symbiotic	interrelationship,	but	predation	or	
parasitoids	are	not	symbiotic	

	
	
o Inclusive	Symbiosis-	level	of	intimacy	is	flexible,	allowing	for	any	

persistent,	direct	interaction	between	different	species	(e.g.,	Douglas,	
2008	p.850);	synonymous	with	species	interrelationship	

§ Example:	parasitism	and	parasitoids	are	considered	
mechanisms	or	forms	of	antagonistic	symbiotic	
interrelationship,	some	include	predator-prey	being	as	an	
antagonistic	symbiotic	interrelationship.	 	 	 	

	
	
	
	
	

• Human-Animal	Relationship-	persistent	direct	interactions	between	
human	and	heterospecific	individuals	in	a	dyad,	within	their	lifetimes;	may	or	
may	not	include	a	bio-social	bond.	
	

• Human-Animal	Interrelationship-	persistent	direct	interactions	
between	humans	and	heterospecifics	over	evolutionary	time	(multi-
generational)	at	a	larger	scale	of	populations	or	biogeographical	groups;	
human-animal	interrelationships	include	symbioses.		
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• Human-Animal	Interaction	(HAI)-		
o (a)	contact	or	direct	interaction	between	humans	and	other	non-

human	animals	or	making	use	of	the	other’s	extended	phenotype	or	
immediate	products	(e.g.,	consuming	the	waste	of	another	organism,	
making	use	of	another	organism’s	nest	or	shelter,	wildlife	crop-
raiding).	

o (b)	“the	interdisciplinary	field	that	examines	the	complex	and	
multidimensional	relationships	between	humans	and	other	animals”	
(Animals	&	Society	Institute);		

§ aka	Human-Animal	Studies,	Anthrozoology,	Critical	Animal	
Studies	

§ HAI	professions	or	careers	apply	this	research	to	a	variety	of	
contexts	(e.g.,	human	health	and	therapy,	companion	and	
agricultural	animal	wellbeing).		

§ HAI	(both	research	and	careers)	is	comprised	of	work	in	
numerous	disciplines	--	social	sciences	(sociology,	
anthropology,	psychology,	political	science)	humanities	
(history,	literary	criticism,	philosophy,	geography),	and	natural	
sciences	(ethology,	veterinary	medicine,	animal	welfare	
science,	and	comparative	psychology).			

§ However,	this	is	a	very	broad	definition	of	HAI	that	can	make	it	
challenging	to	decide	what	lies	within	this	field.	At	this	point,	
much	of	HAI	focuses	on	relationships	with	animals	to	which	
we	form	an	emotional	bond,	such	as	household	pets	(especially	
dogs	and	cats)	and	with	which	we	have	had	a	relatively	long	
mutualistic	evolutionary	interrelationship.	Alternatively,	a	
very	broad	definition	of	HAI	includes	any	kind	of	direct	
interaction	with	or	relationship	to	an	animal	(e.g.,	a	farmer	
with	dairy	cows,	a	horticulturalists	dealing	with	crop-raiding	
monkeys),	which	may	be	less	typical	of	the	kinds	of	human-
animal	interactions	that	attract	people	to	the	HAI	field,	but	of	
value	nonetheless.	

§ To	capture	the	breadth	(with	limits)	and	predominant	focus	of	
interest	in	the	HAI	field	I	offer	the	following	schematic	below	
that	categorizes	functionally	different	types	of	human-animal	
interactions	according	to	major	kinds	of	broad	symbioses:	
Mutualism,	Commensalism,	and	Antagonism.	The	different	
densities	of	the	figure	denote	gradients	of	interest	in	the	types	
of	HAI	symbioses.	The	inner,	most	dense	core	(mutualism)	
representing	the	highest	interest	on	the	part	of	researchers	or	
those	seeking	careers	attracted	to	HAI.	This	also	explains	why	
most	HAI	academic	programs	generally	focus	on	
understanding	or	promoting	mutualistic	human-animal	
relationships.	
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§ To	me,	HAI	is	a	field	of	study	with	the	aim	of	understanding	all	
broad	symbioses	between	human	and	non-human	animals.		
However,	HAI	as	a	profession	or	career	has	an	implicit	aim	of	
fostering	mutualistic	and/or	commensal	interrelationships	and	
reducing	antagonistic	ones	(i.e.	advocating	animal	welfare,	
sometimes	called	Critical	Animal	Studies).	

	
	

• Inclusive	Fitness-	theory	in	evolutionary	biology	first	proposed	by	JBS	
Haldane	then	later	developed	by	WD	Hamilton	in	which	the	genetic	fitness	
contribution	of	a	specific	action	taken	by	an	organism	is	derived	from	not	just	
the	increments	in	the	survival	and	reproduction	success	of	an	organism’s	
progeny	but	also	includes	the	corresponding	increments	in	the	survival	and	
reproduction	success	of	the	entire	spectrum	of	genetic	relatives;	it	considers	
shared	genetic	traits	as	a	continuum	of	genetic	distance	from	closely	related	
(a.k.a.	kin)	to	distantly	related	(a.k.a.	distant	kin)	and	even	very	distantly	
related	(a.k.a.	non-kin);	Kin	selection	is	the	consequence	of	inclusive	fitness.	
	

• Hamilton’s	Rule-	Hamilton’s	principle	of	inclusive	fitness	that	specifies	
the	conditions	under	which	humans	show	helping	behavior	or	altruism,	
namely,	that	levels	of	altruistic	behaviors	(or	accepted	costs	to	the	altruist	of	
those	behaviors)	will	decrease	with	the	genetic	distance	of	the	altruist	to	the	
recipient,	such	that	more	costly	altruistic	acts	are	more	likely	to	occur	among	
closer	genetic	kin	than	among	more	distant	genetic	kin	or	than	among	non-
kin.	

	
• Kin	Selection-	term	proposed	by	J	Maynard	Smith	(as	a	type	of	natural	

selection)	to	describe	the	evolutionary	consequences	of	Inclusive	Fitness	
theory,	but	is	restricted	to	the	interactions	among	close	genetic	relatives,	
excluding	the	possible	role	of	non-kin	in	fitness	influencing	outcomes.	
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• Fitness	Interdependence-	the	degree	to	which	an	organism’s	ability	to	
propagate	its	genes	into	future	generations	is	positively	or	negatively	
influenced	by	the	ability	of	another	organism	to	propagate	its	own	genes	into	
future	generations;	

o an	evolutionary	theory	that	is	an	extension	of	Hamilton’s	Rule	
wherein	the	genetic	relatedness	term	is	generalized	to	any	kind	of	
‘stake’	or	the	dependence	of	one	organism’s	fitness	on	that	of	another,	
such	that	levels	of	altruism	(or	accepted	costs	to	the	altruist)	will	
depend	on	stakes	in	the	recipient,	where	more	costly	altruistic	acts	
are	more	likely	among	high	stakes	than	low	stakes	interactants.	

o the	theory	attempts	to	explain	anomalies	in	behavior	(under	an	
Inclusive	Fitness	paradigm),	such	as	high	levels	of	costly	and	
unreciprocated	altruism	among	very	distantly	related	(non-kin)	
individuals.	

o concept	was	developed	by	Roberts	(2005)	
o a.k.a.	Selective	Investment	Theory	–SIT	(Brown	&	Brown,	2006)	
o a.k.a.	Fitness	Interdependence	Theory	–FIT	(Balliet	et	al,	2016)	
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Methodological	Concepts/Terms		
	
Please	refer	to	the	figure	and	table	below	to	help	in	understanding	the	terms	used	in	
many	of	the	methods	applied	in	this	dissertation.	
	
	

	
	
	
Model	figure	elements:	
§ ball	=	latent	multivariate	construct		
§ box	=	measured	indicator	variable	
§ arrow	=	causal	relationship	between	model	elements	

	
	
	
	
	
	
	
	
	



	 123	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
• Measurement	Model-	a	model	that	relates	latent	constructs	to	their	

measured	indicator	variables;	using	the	Hypothetical	Model	of	Animality	
figure	above,	the	measurement	model	is:	

	
	
	

• Structural	Model-	a	model	specifying	the	hypothesized	causal	relations	
between	the	latent	constructs	(with	directed	arrows);	does	not	include	the	
Measurement	Model	though	they	are	often	shown	together;	using	the	
Hypothetical	Model	of	Animality	figure	above,	the	structural	model	is:	

	
	
	

Modeling	Term	 Common	Language	
	
common	factor		
higher	order	common	
factor	

trait	or	dimension		
(A	psychometric	common	factor	is	always	a	
continuous	characteristic;	In	other	domains	a	
trait	can	be	a	categorical	or	continuous	
characteristic)	

	
parcel	

the	aggregate	of	a	randomly	or	non-randomly	
constructed	set	of	items;	used	as	an	indicator	
for	a	common	factor	

	
semantic	parcel	

non-random	aggregate	of	items	intended	to	
represent	a	semantic	category;	an	aspect	or	
component	of	a	trait/dimension	

	
item	

In	psychometrics,	the	response	to	an	
individual	question	(e.g.,	on	a	questionnaire)	

indicator	 measured	(directly	observed)	variable	
descriptors	 adjectives	or	adjective	phrases	
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• Trait-	attributes	of	an	individual	that	are	relatively	stable	over	time	and	
consistent	across	situations;	Traits	may	be	measured	as	categorical	(present	
or	absent)	or	continuous	(present	in	degrees,	such	as	height);	for	
continuously	varying	latent	traits,	see	Common	Factor	and	Higher-Order	
Common	Factor.	
	

• Multivariate	Construct	-	an	attribute	or	ability	that	is	not	directly	
observable	but	is	postulated	based	on	theory;	an	explanatory	latent	variable	
which	is	not	directly	observable	but	can	be	estimated	and	tested	as	a	
common	factor	through	the	use	of	multiple	convergent	indicators	that	can	
be	directly	measured;	in	model	figures,	these	latent	constructs	are	illustrated	
as	ovals.	

	
• Common	Factor	–	the	quantitative	operationalization	of	a	hypothetical	

multivariate	construct	as	a	common	cause	responsible	for	generating	the	
observed	covariances	among	its	multiple	convergent	indicators,	which	are	
directly	observable;	aka	latent	variable	

	
• Higher-Order	Common	Factor	–	the	quantitative	operationalization	of	

a	hypothetical	multivariate	construct	as	a	common	cause	responsible	for	
generating	the	observed	covariances	among	multiple	convergent	indicators	
that	are	themselves	lower-order	common	factors	rather	than	directly	
observed	measures.	

	
• Cronbach’s	alpha	–	a	measure	of	internal	consistency	reliability	or	

intercorrelations	among	a	set	of	items	
	

• Variables	–	a	characteristic	that	can	be	measured	where	the	measured	
values	can	change	(can	vary)	over	time	or	across	entities;	variable	names	and	
where	they	are	used	are	shown	in	the	table	below:	

	
OUTCOME	
VARIABLES	

PREDICTOR/CAUSAL	
VARIABLES	

USAGE	

Dependent	Variable	(DV)	 Independent	Variable	(IV)	 Analysis	of	experimental	
data	where	the	IVs	are	
manipulated	to	test	causal	
theories	about	the	effects	
of	the	IVs		on	the	DVs	

Criterion	Variable	 Predictor	Variable	 Analysis	of	non-
experimental	data;	
relationships	may	be	
correlational	(tested	using	
GLM)	or	causal	(tested	
using	SEM)	

	
	



	 125	

	
• Indicator-	an	observable	or	measurable	manifestation	that	helps	define	or	

operationalizes	a	common	factor;	in	model	figures,	these	indicators	are	
illustrated	as	boxes.	In	questionnaire-based	research,	indicators	can	be	a	
single	question	item	or	an	aggregated	group	of	items	(i.e,	parcel	or	semantic	
parcel);	aka	manifest	variable	
	
	

• Unit	weighted	factor	scoring-	In	this	method	all	reliable	and	salient	
indicators	are	weighted	equally	(1.0).	For	each	subject,	the	estimate	of	a	
common	factor	is	obtained	by	averaging	the	z-scores	of	the	salient	
indicators	of	that	factor.	For	example,	in	an	analysis	using	parcels	as	
indicators,	the	parcel	scores	are	estimated	as	the	average	of	the	standardized	
questionnaire	items,	and	the	factor	scores	are	simply	estimated	as	the	
average	of	the	z-scores	of	the	parcels.	This	procedure	produces	unit-
weighted	parcel	scores	and	factor	scores	that	are	easy	to	interpret	since	they	
are	measured	on	a	scale	of	a	standardized	z-score.		
	
	

• Factor	Analysis-	a	statistical	analysis	technique	that	is	intended		to	find	
hidden	systematic	patterns	of	covariation	among	many	observed/manifest	
variables;	a	“data	reduction”	method	to	explain	many	observed/manifest	
variables	with	a	smaller	number	of	latent	variables/common	factors	
	
	

• Factor	Loading	–	in	a	factor	pattern	matrix,	regression	(β)	coefficients	
that	multiply	common	factor	scores	to	predict	observed	variable	scores;	in	
factor	structure	matrix,	the	bivariate	correlation	(r)	between	the	measured	
variable	scores	and	the	overall	latent	factor	scores	(partially	indicated	by	the	
measured	variable).	
	
	

• Exploratory	Factor	Analysis	(EFA)	–	a	statistical	analysis	technique	
which	calculates	what	shared	variance	the	salient	indicators	have	in	common	
(i.e.,	the	common	factor);	a	method	utilized	to	develop	a	theory	about	a	latent	
construct	without	a	priori	expectations;	As	an	analogy,	it	is	like	putting	all	
your	indicators	in	bag,	shaking	it	up,	and	seeing	what	sticks	together.	
	
	

• Confirmatory	Factor	Analysis	(CFA)	–	a	statistical	analysis	technique	
used	to	verify	a	factor	structure	that	was	the	outcome	of	an	EFA	or	a	factor	
structure	has	been	proposed	a	priori	by	theoretical	justification;	tests	
hypotheses	about	the	causal	relationship	between	indicators	and	the	
underling	(causal)	latent	constructs;	verification	of	a	measurement	model		
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• Continuous	Parameter	Estimation	Model	(CPEM)	–	a	statistical	
method	developed	by	Gorsuch	(2005)	which	enables	one	to	estimate	a	
correlation	coefficient	at	the	individual	level	by	using	the	cross-product	of	the	
standardized	z-scores	of	the	variables	of	interest.	The	resulting	value	
represents	the	correspondence	or	statistical	association	between	the	
variables.	This	is	a	useful	technique	because	it	allows	testing	of	how	this	
strength	of	association	(the	CPE)	is	predicted	by	or	co-varies	with	other	
variables.		

	
	

• Generalized	Linear	Model	(GLM)	–	a	statistical	analysis	technique	
similar	to	linear	regression	with	an	added	term	that	estimates	error	as	a	
fixed	effect	in	the	predictors.		
	
	

• Semi-partial	correlations–	in	a	GLM,	the	unique	contribution	of	
explanatory	power	of	a	predictor	variable;	for	example,	in	a	multivariate	
construct	with	factors	and	higher-order	factors,	the	semi-partial	
correlation	is	a	factor’s	unique	contribution	to	explanatory	power	of	an	
outcome	variable	once	the	explanatory	power	of	the	higher-order	factor	has	
been	removed.		

	
	

• Structural	Equation	Modeling	(SEM)	–	a	statistical	analysis	
technique	for	testing	the	plausibility	of	hypothesized	causal	relationships	
among	multiple	variables	that	includes	manifest/indicator	variables	and	
latent	variables;	merges	multiple	regression	analysis,	path	analysis	and	
confirmatory	factor	analysis;	often	incorporates	a	measurement	model	
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