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Summary 
The aim of this thesis is to gain knowledge 

about different perspectives concerning the 
reason for a gender difference of empathy in 
humans, favoring women. Empathy involves 
recognition of and reaction on emotions of other 
individuals. Over the years, considerable 
research has pointed out that women outperform 
men in most aspects of empathy, which means 
that in general, women have a higher developed 
empathy than men. The question to be 
answered in this thesis is why this gender 
difference of empathy in humans exists. 
Tinbergen (1963) claimed that why-questions in 
the biology can be answered in four different 
ways. Each answer can be true, and the 
answers do not deny another. 

The first type of answer on the question why 
women have a higher level of empathy than 
men, concerns the individual development. Are 
women born with an advanced in empathy 
compared to men, or is this gender difference 
socially learned, and does it originate from 
cultural rules? After reviewing several studies 
that do agree with one of the opportunities, but 
do not deny the other theory, the conclusion is 
drawn that it is probably a combination of both. 

Another view on the reason why women 
outperform men on empathy can be found in 
proximate mechanisms of empathy, like 
endocrine and neural differences between men 
and women. The masculine hormone 
testosterone is shown to inhibit empathy, while 
the feminine hormone oxytocin promotes 
empathic reactions to others. Also on a neural 
level there are several examples of gender 
differences that are involved in empathy. 

Subsequently, the evolution of the 
superiority of women in empathy, compared to 

men, is investigated. Therefore it would be 
interesting to compare various species on 
gender difference in empathy. Although, 
considerable research has been done on 
empathic abilities in animals, no gender 
differences have been investigated yet. This is 
why a theory is described about the evolution of 
empathy in general. De Waal (2006, 2008) 
compares the evolution of empathy with a 
Russian doll, where the core is developed first, 
and the outer layers are based on the inner 
ones. Emotional contagion is thought to be the 
primitive core of empathy. The next evolutionary 
step would be sympathic concern, followed by 
empathic-perceptive taking. 

The last perception concerns the selection 
pressures that induced sexual selection of 
empathy in humans. There are several 
hypotheses described that are based on 
differences in reproductive strategies between 
men and women, on female-female competition, 
and on male-male competition. These are the 
Primary Caretaker Hypothesis, hypotheses about 
social relationships among females and 
relational aggression among another, theories 
about male-male competition, and a theory about 
the non-kin alliances that females are forced to 
make. Non of these hypotheses have proven to 
be true, however, they do have potential to be 
true. The theories do not exclude each other, a 
combination of hypotheses is a possibility. To 
learn more about the evolutionary history and the 
selection pressures concerning the gender 
difference of empathy, it would be interesting to 
do a comparative study with various species and 
various mating systems. 



Chapter One: 

A gender difference in empathy 
Empathy is a phenomenon that is 

widespread over many species. It helps 
individuals to function in social groups. A variety 
in degrees of empathy is known between, as 
well as within species. In humans, females 
outperform males on various factors that 
concern empathy. The aim of this thesis is to find 
out why human female empathy is superior on 
empathy in men. Theories are described for the 
Tinbergen four why’s in four chapters. But 
previously, a closer look will be given on the 
term empathy, followed by a discussion about 
the gender difference in human empathy. At the 
end of this introduction chapter, the ´Tinbergen 
four why’s´ are explained. 
 
What is empathy? 

In the past, many researchers have tried to 
define the phenomenon of ‘empathy’. For 
example, in 1969, Hogan (p. 308) described 
empathy as ‘the act of constructing oneself 
another person’s mental state’ (in: Smith, 2006). 
Hoffman (1977) stated that empathy involves the 
two aspects, cognitive awareness of another 
person’s feelings, and the vicarious affective 
response to another’s feelings. In 1990, Hoffman 
separated empathic distress from sympathic 
distress. The first is described as a feeling of a 
persons own distress that is due to another’s 
distress, and the wish to alleviate it. Sympathic 
distress is the feeling of concern for the others 
distress, and the wish to alleviate it. 
Understanding the emotion of others may 
provide a motivational base for moral 
development and appropriate behaviour 
(Hoffman, 1990), and depends on the 
willingness to take another’s perspective (Klein 
and Hodges, 2001). In contrast to Hoffman, 
Davis (1980) divided empathy into four aspects. 
1) Perspective taking is the phenomenon where 
one spontaneously matches their own internal 
state to the other’s. 2) The fantasy aspect of 
empathy is the tendency for identification with 
story characters. 3) Empathic concern is the 
feeling of concern following somebody’s distress. 

4) Personal stress are feelings of anxiety or 
discomfort, that can be experienced when 
observing another’s negative experience. A 
recent example of a definition of empathy 
originates from de Waal (2008, p. 281), who 
describes empathy as “the capacity to (a) be 
affected by and share the emotional state of 
another, (b) assess the reasons for the other’s 
state, and (c) identify with the other, adopting his 
or her perceptive”. Although, he states that from 
an evolutionary point of view the term ‘empathy’ 
can also be used when only (a) occurs. De Waal 
(2006) states that matching the subject’s mental 
state to another individual’s emotions can be 
seen as the core of empathy (see chapter four). 

In mammals, including humans, the 
reproductive strategies of males are different 
from those of females. In short, males, that have 
low investment in their offspring, compete to 
copulate with many females, in order to produce 
a high number of offspring. In contrast, females, 
who need to invest a lot of energy and time in 
their offspring, are choosy on their mating 
partner, in order to improve the quality of their 
offspring. Concerning the ultimate function of 
emotion (to guide an individuals behaviour 
towards high fitness), in combination with the sex 
difference in reproductive strategies, gender 
differences would be expected in the pattern of 
emotional and empathic responses. The latter is 
described in this thesis. 

 
Evidence for human gender difference in 
empathy 

Stereotypically, females have a greater 
understanding of other individual’s emotions and 
behaviour than males. In 1977, Hoffman 
suggested a gender difference in human 
empathy and its related behaviors. He did a 
meta-analysis on studies that had been done on 
humans at several aspects of empathy, and 
looked for differences between the sexes. For 
this, he divided the studies in three groups, 
knowing  vicarious affective arousal studies, 
studies that investigated the recognition of affect 
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in others, and studies regarding cognitive and 
spatial perceptive-taking (awareness of 
another’s knowledge and perceptual point of 
view). In every case of the first group, females 
scored higher on empathic vicarious affective 
arousal than males did, regardless of age or 
method of measurement. For example, he found 
that four out of five women report to share 
emotional distress of friends more frequently 
than the average men does. In only a few of the 
studied publications, the gender difference was 
significant and the differences were small. 
Nevertheless, Hoffman (1977) concluded that 
that change is higher that females have a 
stronger empathic vicarious affective arousal 
than males, rather than that there is no sexual 
difference. The second group of studies that was 
investigated by Hoffman (1977), were 
researches that were usable to study sexual 
difference in the recognition of affect in others. 
These studies all together did not show a 
consistent pattern of difference between in the 
sexes. Neither was there a pattern of sexual 
difference found in the group of studies that 
reviewed cognitive and spatial perceptive taking. 
Overall, Hoffman (1977) concluded that females 
were more empathically vicarious aroused by 
another’s affect than males were, but that this is 
independent from the recognition of the affect of 
others, or from cognitive and spatial perceptive 
taking. 

Not everybody agreed on the existence of a 
gender difference in empathy. From another 
meta-analysis Eisenberg and Lennon (1983) 
concluded that the gender differences in 
empathy that was found by Hoffman (1977), was 
a result of the measurement methods. They 
pointed out the difference between men and 
women were most obvious for self-reported 
empathic responses. In contrast, they stated that 
no systematic gender difference was found in 
studies that assessed physiological measures or 
facial-gestural measures. In Eisenberg and 
Lennon’s vision, the theory that proposed a 
gender difference in empathy, could be due to 
the cultural sex-roles, and a difference in 
expectations for empathy. Women may think 
they are expected to have more concern for 
other people than men. 

Nevertheless, most scientists are still 
convinced of a gender difference in human 
empathy. First, it is unlikely that this gender 
difference is caused by cultural factors. 
Wakabayashi et al. (2007), reported that not only 
in western societies women report higher 
empathic levels than men, also Japanese 
women scored higher in a questionnaire 
investigating the empathic quotient than 
Japanese man. Moreover, girls from all ages, 
even newborns, are found to be more skilled 
than boys in tasks regarding empathy, which 
suggests an innate sex difference (e.g. Hoffman, 
1977; Dadds et al., 2008). Another argument 
against Eisenberg and Lennon (1983) is that the 
strongest sex difference was found in studies 
that measured empathy for friends compared to 
studies on empathy for strangers, whereas 
Eisenberg and Lennon (1983) mostly reviewed 
studies on empathy for strangers (Geary, 1998). 

More evidence is found for sexual 
dimorphism of empathy in humans by 
investigation of the speed and accurately of 
recognition of facial emotional expression. This  
is an widely accepted method to investigate the 
level of empathy in humans, because recognition 
of a persons emotion from facial expression is 
one of the most important aspects of empathy. 
Short movies that showed a neutral face 
changing into full-blown emotional expressions 
were shown to male and female students 
(Montagne et al. 2005), however this might also 
be explained by a better ability of women to 
verbalize there observations. Females turned out 
to be more accurate and sensitive in labeling 
facial expressions than men. Also Hampson et 
al. (2006) found that females were faster than 
men at consciously recognizing both positive and 
negative emotions from facial cues, especially 
those displaying treat. Moreover, the neurologic 
empathic response to pain is slower in females 
than in males (Han et al., 2008). This it thought 
to be caused by the intense investigation of the 
emotional expression signals. 

Another typical trait of empathy is 
unconscious facial mimicry of somebody’s 
emotional expressions (Dimberg et al., 2000), 
females show more facial reactivity as a 
response to emotion of others than males do 
(Thunberg and Dimberg, 2000). 
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Baron-Cohen and colleagues (2001) found 
that the scores of the RMET (recall, Reading the 
Mind in the Eyes Test) were inversely correlated 
with the Autistic Spectrum Quotient (AQ). In 
2002, he proposed the empathizing-systemizing 
theory of sex differences, suggesting a gender 
difference in humans for both ‘empathizing’ and 
‘systemizing’ (Baron-Cohen, 2002). He defines 
empathizing as “… the drive to identify another 
person’s emotions and thoughts, and to respond 
to these with an appropriate emotion. 
Empathizing allows you to predict a person’s 
behaviour, and to care about how others feel.” 
(Baron-Cohen, 2002, p. 248). Systemizing is “the 
drive to analyze the variables in a system, to 
derive the underlying rules that govern the 
behaviour of a system. Systemizing also refers 
to the drive to construct systems. Systemizing 
allows you to predict the behaviour of a system, 
and to control it.” (Baron-Cohen, 2002, p. 248). 
In his theory, Baron-Cohen states that there are 
three main brain types: type E (empathizing), for 
individuals in whom empathizing is more 
developed than systemizing (E>S), type S 
(systemizing: S>E), and type B (balanced: S=E). 
An E-type brain is called a female brain type, 
whereas a S-type brain is referred to as a male 
brain type. This is based on a number of studies 
that have been done on gender differences in 
cognitive ability. The type E brain is called the 
female brain because for example, in general 
women show more concern about fairness, 
respond more empathically to distress of others, 
learn the concept of Theory of Mind earlier, are 
more sensitive to facial expression, and score 
higher on questionnaires measuring empathy 
than men do. On the other hand, the average 
man is better in things like mathematics, physics, 
and engineering, at constructing 3D buildings 
from 2D examples, and map reading than the 
average woman. Moreover, men have more sub-
categories in classification systems, and score a 
higher systemizing quotient than do women. This 
is why the S type brain is called the male brain. 
The extreme male brain theory of autism, which 
is proposed by Baron-Cohen (2002), states that 
people with autistic spectrum conditions have an 
extreme male brain. This is based on studies 
that show that these people are extremely good 
in systemizing, but poor in empathizing (S>>E). 

The opposite of the extreme male brain is the 
extreme female brain (E>>S). 

The extreme male brain theory of autism 
was confirmed by investigating the empathic 
quotient (EQ) with a self-reported questionnaire 
(Baron-Cohen and Wheelwright, 2004). UK men 
scored a significantly lower EQ than women, 
while people with autism spectrum conditions 
scored again significantly lower on EQ than 
control men did. The empathizing-systemizing 
theory of sex differences and the extreme male 
brain theory of autism is likely to be a 
combination of nature and nurture (Wakabayashi 
et al., 2007). Although the absolute results of the 
normal (control) males and females, and a group 
of males and females with autism spectrum 
conditions, were different in the Japanese study 
compared to the UK study, both studies showed 
the same pattern. Another study showed that six 
to nine years old boys score significantly higher 
on systemizing than age-matched girls, and also 
that fetal testosterone is significantly positive 
correlated with SQ, in both boys and girls 
(Auyeung et al., 2006). These results confirm not 
only the empathizing-systemizing theory of the 
differences between the sexes, but also the 
relation between testosterone and systemizing, 
which will be described in chapter three. 

Concerning all these examples of different 
studies on empathy in men and women, it is very 
likely that there is a gender difference in various 
aspects of empathy in humans. 

 
Four questions concerning the causes of 
sexual difference in empathy 

Taking it as a fact that, in humans, there is a 
gender difference in empathy, we can ask the 
question why this difference exists. Is this 
difference a cultural phenomenon that is learned 
by sex specific socialization by the parents, or 
are there other, more biological explanations? 
Niko Tinbergen (1963) stated that in biology 
there are four different ways of questioning 
‘why?’, these four answers do not deny each 
other (in: Krebs and Davies, 1993). The 
Tinbergen four why’s can be categorized in two 
levels. The first is the proximate level, which 
investigated the problem at an individual level. 
One question concerns the (1) individual 
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development of the phenomenon, while the other 
question takes a closer look on the (2) physical 
system that causes the phenomenon. Then, one 
can ask at an ultimate level why the biological 
phenomenon exists, this level concerns the 
evolution. One can ask how something evolved 
over generations and species; (3) evolutionary 
history. The other ultimate question concerns the 
(4) survival value, in other words, why did an 
individual with that specific trait have a 
reproductive advantage compared to individuals 
without that trait. 

In this view, Hoffman proposed some 
theories in 1977. Concerning the Tinbergen 
question of individual development, he 
suggested an important role of the cultural 
difference in socialization between boys and 
girls. Girls would be raised to act more empathic, 
while boys would be raised to be more tough. 
This theory will be challenged in chapter two. 
Hoffman (1977) had two theories to explain why 
women would be more empathic, based on a 
physical system. His first theory was found in 
‘motor mimicry’, which are the subject’s 
automatic, minor imitations of the object’s 
posture and facial expression. This motor 
mimicry would contribute to understanding and 
experiencing the object’s affect. Hoffman (1977) 
hypothesized that motor mimicry would be more 
prevalent in females than in males. Nowadays, 
measurements of facial mimicry are widely 
accepted as measurements of empathy, and 

have been demonstrated to be more prevalent in 
females than in males (Dimberg et al., 2000; 
Hermans et al., 2006). The second theory was 
that women can imagine better than men, how it 
would feel if stimuli that are directed to another, 
would be directed to themselves. This is hard to 
study, but some attempts have been done in 
order to find dimorphism in brain structures that 
might explain the gender difference in empathy 
(see chapter three). 

Currently, there are several theories to 
explain the sexual dimorphism in empathy, 
following the four why-questions of Tinbergen. 
This thesis provides an overview of existing 
theories to answer the question why empathy is 
more pronounced in human females than in 
males. First, in chapter two, the individual 
development of empathy in boys versus girls will 
be investigated, followed by the physical factors 
that may influence this development in chapter 
three. After the investigation of the gender 
difference of empathy in humans at the 
proximate level, some theories about the ultimate 
level will be described. In chapter four some 
theories on the evolution of empathy will be 
discussed, followed by a chapter five that 
describes the sexual selection pressures that are 
thought to be responsible for the gender 
difference in empathy of humans. Finally, an 
overview of the conclusions will be given in 
chapter six.  



Chapter Two: 

Gender difference in proximate development of empathy 
The first question on  why there is a gender 

difference n empathy concerns the individual 
(proximate) development of empathy. Empathy 
is believed to be important for developing social 
behavior and moral (Mehrabian et al., 1988). 
The reason why it is more pronounced in 
females than in males might be a gender 
difference in the social development from early 
childhood. There two main theories about the 
basis of the difference in social development 
between boys and girls. One theory states that 
the difference is based on the nature of the two 
sexes, the other theory states it is based on the 
nurture. Freud developed the theory of nurture 
(in: Geary, 1998). This theory proposes that 
children are born with a sexual neutral mind. 
Conform this theory nurture is the only aspect 
that influences sexual differences within 
humans. The behavioural differences between 
the sexes are invented and applied by the 
society. The social environment of the child 
reinforces sex typical behaviour. This way, the 
child adjusts to the appropriate sex role by social 
learning. Concerning this theory, every boy could 
be raised as a girl, and the other way around. 

In contrast to the theory of nurture, the 
theory of nature implies that the differences 
between the sexes are innate, based on 
physical, endocrinal and/or neural differences 
between man and women, and that these 
differences have evolved due to sexual selection 
(Ridley, 1993). 

In order to investigate whether the 
difference in empathy between men and women 
is learned and applied by the society or whether 
it is innate, this chapter discusses when in what 
life stage these differences develop. It is 
assumed that when the sexual differentiation is 
influenced by nature, the sexual differences will 
manifest themselves early in development. In 
contrast, when this difference is based on 
cultured social learning (nurture), the gender 
differences are expected to develop at a later 
stage (Geary, 1998). 
 
 

Proximate development of empathy 

Four main stages of empathic development 
in human infants were described generally for 
both male and female by Hoffman (1990). 1) The 
first sort of empathic distress that an infant 
experiences is called global empathy, which 
refers to the most primitive arousal, long before 
distinction of others from self. The infant acts as 
if what happened to the other, happened to 
themselves. Young infants, for instance, tend to 
start crying as a reaction to the sound of another 
child crying.  When the infant is about one year 
old, it starts to be aware that others are 
physically distinct from themselves, but they still 
confuse their own and others internal states. 2) 
By the time the child has reached the age of two 
to three years old, the child starts to feel empathy 
for another’s feelings. The child becomes more 
responsive to cues for what the other is actually 
feeling. 3) When the child grows older, and 
further develops its language and other cognitive 
abilities, the child becomes capable of 
empathising a wide range of complex emotions, 
like sadness over loss, disappointment or low 
self-esteem. 4) By late childhood, the child 
develops empathy for another’s life condition by 
an understanding of emotional reactions that can 
be influenced by earlier experiences, in their 
own, or an others life. The child starts to 
understand the immediate arousal of another 
due to history or a chronic situation. This 
empathic level provides a motive base for 
accepting a system in which everybody shares 
their belongings in order to help others in a 
worse situation. During the entire route of 
empathic development, the mother-infant 
bonding is essential (Broad, et al., 2006). With 
regards to the aim of this thesis, we question if 
there is a gender difference within this process of 
empathic development in children. 

 
Gender difference in development of empathy 

It is hard to measure empathy levels in 
infants that are just starting to develop their 
empathic skills, because the behaviour of infants 
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is very variable and there are fewer methods to 
study infants than there are for older children. 
Moreover, concerning that the proximate 
development of most gender differences is most 
pronounced after puberty, infant boys and girls 
are expected to be more similar than different 
(Geary, 1998). Nevertheless, research has been 
done on young children at different age groups, 
on the development of their empathic and social 
skills, and differences have been found between 
the sexes. Even for infants as young as 
newborns, gender differences have been found 
on several aspects of empathy. Girls are, for 
instance, more likely to cry in response to anther 
infant’s cry than boys (Hoffman, 1977). 
Compared to boys, newborn girls also tend to 
have a higher degree of orientation towards 
people, in terms of duration of eye contact, 
empathic responses to distress of other people, 
recognition of faces, and time spent looking at 
faces (Geary, 1998). In children at the age of 
three to five years old, that are just starting to 
feel empathy for other people’s feelings 
(Fujisawa, et al., 2006), aggression in girls was 
found to be more relationally (resulting in 
damage to social relations, see chapter five) and 
less overtly (resulting in physical damage of 
threat) than in boys (Crick et al., 1997). This 
might be explained by a gender difference in 
empathy; girls with a more developed empathy 
might understand the other better, and try to gain 
a specific goal by using these skills via relational 
aggression, which is different from the overt 
aggression in boys with less empathic skills. This 
theory is supported by the theory that empathy 
inhibits overt aggression (Mehrabian and 
Epstein, 1972) and by the significant higher 
Griffith Empathy Measure-score of four to six 
year old girls compared to boys (Dadds et al., 
2008). 

Middle aged girls, also have a more 
developed empathy than boys of the same age. 
Children that were normally capable to 
empathize a wide range of complex emotions, 
were divided in three age groups, seven to eight, 
nine to ten, and eleven years old, and were 
tested for a gender difference in empathy 
(Litvak-Miller and McDougall, 1997). To that aim, 
the Interpersonal Reactivity Index (IRI) was 
used. IRI measures four separate aspects of 

empathy; perspective taking, fantasy, empathic 
concern and personal distress (Davis, 1980). 
Girls scored higher than boys on all four 
empathic aspects, and for all three age groups 
(Litvak-Miller and McDougall, 1997). Using the 
Griffith Empathy Measure, girls also scored 
significantly higher than boys in age groups of 
both seven to ten years old (Dadds et al., 2008). 

When children reached the adolescent age 
of eleven to sixteen year old, and understand the 
immediate arousal of another due to history or a 
chronic situation, empathy is still developing 
differently in boys than in girls. As an example, 
López et al. (2008) suggests that a positive 
family environment is a stronger protective factor 
for adolescent girls in the development of 
problems than a positive environment at school, 
whereas for boys in this situation it is the other 
way around. Another example of the gender 
difference during adolescence comes from 
Volland et al. (2008), who found a tendency in 
eleven to seventeen year old girls to show more 
sympathy in particular stimulus situations than 
boys of the same age. And again, also for the 
age group of eleven to sixteen year olds, girls 
scored significantly higher than boys on the 
Griffith Empathy Measure (Dadds et al., 2008). 

Overall, a gender difference in empathic 
development is found in humans for the entire 
route of individual development, and might 
therefore explain the gender difference in 
empathy in human adults. Because the gender 
difference is present in children from an age as 
young as newborns, it is unlikely that this 
difference is only due to cultural aspects of 
gender roles and support of the parents for sex 
specific behaviour in children. Moreover, women 
from western as well as Japanese cultures score 
a higher empathic quotient than men from the 
same cultures (Wakabayashi et al., 2007). As 
stated before, if the behavioural difference 
between men and women would only be caused 
by culture, than a boy could be raised as a girl, 
and a girl could be raised as a boy. An 
experiment by J. Money, in which a baby boy 
was intended to be raised as a girl, turned into a 
disaster for the child, who committed suicide in 
adulthood (Leo, 1997; Swaab, 2007). But also 
the kibbutz system in Israel, which encouraged 
people live a unisex life, failed and was largely 
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abandoned within three generations (Ridley, 
1993). 

The described results do not reject the 
influence of nurture (e.g. culture) by social 
learning on the gender difference in empathy. 
Moreover, there are differences in parenting 
between boys and girls, although these are only 
small (Block, 1983). Nevertheless, it does 
suggest that the influence of nurture is not the 
only aspect that influences the sexual 
differentiation of empathy. There might be a sort 
of distinct, innate bias for interest in other 

people’s emotions, in favor of girls (Geary, 1998). 
During individual development, this bias might be 
fine-tuned. The innate differences that are 
responsible for the gender difference in empathy 
might be based on physical differences between 
men and women that have evolved over many 
generations. The next chapter will discuss the 
physical differences between men and women 
that might influence the empathic abilities. 
Chapter four and five will provide a discussion 
about the evolution of empathy and the gender 
difference. 



Chapter Three: 

Gender difference in proximate mechanisms of empathy 
Then next Tinbergen ‘why-question’ 

concerns the proximate, physical mechanisms 
that differ between men and women, and induce 
the gender difference in empathic skills. 
Empathic behaviour is the result of chemical 
reactions in the brain, which are induced by, for 
instance hormones. In order to investigate the 
gender difference in human empathy, one can 
study the brain systems that activate when 
people have empathic feelings, and the 
molecules that are involved in these reactions. 
Differences between the sexes in these chemical 
reactions or brain systems might explain a 
gender difference in empathy. The first section of 
this chapter outlines the roles of sexual 
hormones on empathy, followed by the second 
section that describes the neural differences 
between men and women in relation to empathy. 
 
Endocrine mechanisms 

In the development of social behaviour and 
empathy of individuals, hormones play an 
important role (Adkins-Regan, 2005). 
Testosterone, a hormone that is typically most 
pronounced in males, is thought to be one of the 
most important hormones that influences the 
empathic level of an individual, and is thought to 
inhibit empathy. Harris et al. (1996) tested 
circulating testosterone in both men and women, 
in combination with a self-reported personality 
test. The level of circulating testosterone was 
found to be negatively correlated with empathy, 
and positively correlated with physical 
aggression. However, only a correlation does not 
provide evidence for testosterone to be the 
causal factor of the low empathy in men. In order 
to find a causal association between low human 
empathy and high testosterone, twenty young 
adult females were tested on facial mimicry after 
testosterone treatment (Hermans et al., 2006). 
Facial mimicry is thought to play an important 
role in empathy. The participants were shown 
short movies in which a face with a neutral 
expression changed into an emotional display of 
anger or happiness, and the facial mimicry of the 

subjects was measured. Every subject was 
tested twice, once after testosterone admission, 
and once with a placebo. They showed that in 
general testosterone decreased facial mimicry of 
these movies. Concerning the role of facial 
mimicry in empathy, this study might 
demonstrate that, in humans, low empathy is 
caused by high testosterone. Another tactic to 
study direct inhibition of empathy in humans by 
testosterone is to test the conscious recognition 
of emotion with and without testosterone 
admission. To investigate conscious recognition 
of emotion, van Honk and Schutter (2007) 
showed movies in which a neutral face changed 
into various degrees of emotional expression. 
Females were asked to identify the emotion with 
a forced choice method. Every subject was 
tested with testosterone administration and a 
control test was done. It was found that in 
females, testosterone reduced the sensitivity for 
conscious recognition of facial expression of 
threat, but not non-threat. 

Testosterone levels do not only inhibit 
empathic abilities in an acute time scale, but also 
inhibit the development of empathic skills in 
individuals. Children, whose fetal testosterone 
was analyzed in amniotic fluid, were tested for 
empathy when they were four years old 
(Knickmeyer el al., 2006). A short film with 
moving triangles was shown, that implied a social 
relationship and psychological motivations of the 
triangles. The children were asked to describe 
what happened in the film. The girls used 
significantly more affective state terms, 
intentional propositions, and significantly less 
neutral propositions than the boys, from which 
interpretation can be made that girls have more 
empathy than boys. Fetal testosterone was 
negatively correlated to the amount of intentional 
propositions, and was positively correlated to the 
number of neutral propositions. No correlation 
was found with the number of affective state 
terms. So possibly, fetal testosterone inhibits at 
least some factors of empathy in four year olds. 
Another study compared testosterone levels and 
behavioural traits of thirteen year old twin girls 
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with either a male twin or a female twin (Cohen-
Bendahan, 2005). Girls with a male twin are 
assumed to be exposed to a higher level of fetal 
testosterone compared to girls with a female 
twin. Although no differences were found in 
circulating testosterone, opposite-sex female 
twins showed a more masculine pattern of 
aggression than same-sex twins. The writers 
ague that it is that these differences are unlikely 
due to differences in socialization, but to the 
level of fetal testosterone. The results of both of 
the just described studies suggest an inhibiting 
role of fetal testosterone in the development of 
empathic skills in both men and women. 

The importance of testosterone for the 
development of empathy is also shown by 
Ingudomnukul et al. (2007). They found an 
increased rate of medical conditions and 
behavioural traits that were associated with 
elevated testosterone levels in women with 
Autism Spectrum Conditions (ASC) compared to 
normal controls. They also found that mothers of 
children with ASC share some of these medical 
conditions. For interpretations of these results, 
one should know that people with autism show a 
significantly decreased ability of fulfilling 
empathising tasks, when compared to males 
(Baron-Cohen, 2002). So the mothers of women 
with ASC had probably a higher than average 
level of testosterone, which would imply that 
during pregnancy, the fetus was exposed to an 
above average level of fetal testosterone. For 
this reason, the results of the Ingudomnukul 
study suggest that elevated fetal testosterone 
inhibits the development of empathic skills of the 
infant. 

Overall, testosterone seems to inhibit 
empathy. On average, testosterone is present at 
a several times higher level in men than in 
women. Given that testosterone inhibits 
empathy, the suggestion can be made that the 
negative correlation between empathy and 
testosterone explains why empathy is more 
pronounced in women than in men. 

Although testosterone is an important 
hormone to influence empathy, it is not the only 
hormone that has an influence on empathy. 
Oxytocin is an example of a female sex specific 
hormone that seems to improve empathy. In the 
mother, oxytocin plays an important role in 

inducing mother-infant bonding, however hence 
that in most primates, the oxytocin pathway is not 
the only system that regulates mother-infant 
bonding (Broad et al., 2006). A strong mother-
infant bounding is very important for both mother 
and child. The infant, for instance, uses empathic 
cues from the mother to link emotions to positive 
or negative things of their environment. When, in 
example, a mother would be anxious for spiders, 
the child will take over this anxious feeling and 
will learn to link this to spiders. When growing 
older, the child will avoid spiders and other 
dangerous or negative things, while the child will 
be attracted to things the mother experienced as 
being positive. This way the infant gains from the 
mother-infant bounding by leaning about 
surviving. On the other hand, the reproductive 
success of the mother will increase when the 
child knows how to survive, while the mother 
does not need to actively learn the child these 
things (Preston and de Waal, 2002). 

The direct influence of oxytocin on empathy 
was experimentally studied by Zak et al. (2007). 
They asked participants in a one-shot decision 
how to split $10,- with an unknown stranger. 
When the stranger thought the money was not 
enough, (s)he could punish the first participant 
by rejecting the money, which would mean that 
non of the parties would get money. The 
participants were double blind administered 
either oxytocin or placebo. Those who received 
oxytocin were 80% more generous than those 
with placebo. This study indicates that 
generosity, which was improved by oxytocin 
administration, is associated with altruism and 
empathy. The causal role of oxytocin in empathy 
has also been studied by its influence on another 
facet of empathy, the recognition of emotion of 
other people. Domes et al. (2007) studied the 
influence of oxytocin on the recognition of 
emotional expressions from pictures of only the 
eyes of an actor. The performance of the male 
participants was tested with the Reading the 
Mind in the Eyes Test (RMET) (Baron-Cohen et 
al., 2001). Each participant was scored twice, 
once with oxytocin admission, and once with 
placebo, double blind administered. Admission of 
oxytocin improved the score on RMET in males. 
From the here described studies, the conclusion 
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could be made that it is likely that oxytocin 
improves empathy. 

From the presented studies on the influence 
of both testosterone and oxytocin, we can 
conclude that there are at least two sex specific 
hormones that influence the empathic ability in 
humans. The male specific hormone 
testosterone inhibits empathy, not only on an 
acute, but also on a chronic level. On contrast, 
the female specific hormone oxytocin improves 
the empathic skills. Overall, this shows that there 
is an endocrinal base for the difference in 
empathy between the sexes. 

 
Neurological mechanisms 

As mentioned before, hormones like 
testosterone do not only influence empathy at 
the acute level, but they also play an important 
role in the development of empathy. Some 
anatomic structures, like the amygdala, differ in 
size between genders. Fetal testosterone, for 
instance, influences the degree of 
masculinization of the brain (Swaab, 2007). 
Many theories suggest neurological differences 
between man and woman that influence the 
empathic skills. 

Rueckert and Navbar (2008) investigated 
the emotional empathic level of participants 
using the Mehrabian and Epstein Empathy 
Questionnaire (MEEQ; Mehrabian and Epstein, 
1972) in combination with the Levy Chimeric 
Faces Task (LCFT; Levy et al., 1983). They 
found that both men and women have an equal, 
significant prevalence to use cues from the left 
half of the face rather than the right side. The 
authors concluded from this that the right 
hemisphere is most activated due to empathy. 
On emotional empathy, they found that females 
scored higher than men do. A significant 
correlation showed that in women, not men, a 
higher prevalence for emotional cues from the 
left half of the face was associated with greater 
empathy. Given that the recognition of emotion 
on other people’s faces is an important factor of 
empathy, these results suggest a neural basis 
for gender difference in empathy (Reuckert and 
Naybar, 2008). Also Singer et al. (2006) found 
an example of neural gender differences 

concerning empathy. They found that both males 
and females showed activation in pain-related 
brain areas as a response to the sight of another 
person receiving pain, which could be explained 
as an empathic response. However, in men the 
neural responses in the pain-related brain areas 
reduced significantly when they observed a 
person having pain that had played a previous 
game unfair. In contrast, females showed 
constant activation in the pain-related brain 
areas, whether or not the other played the game 
fair. Moreover, in men activation of reward-
related brain areas correlated positively with the 
expressed desire of revenge, but no activation in 
reward-related areas was found in women. 
These findings suggest that, in contrast to 
women, empathic responses of men are shaped 
by people’s social behaviour. Han et al. (2008) 
found that when subjects see pictures of a 
person in pain, humans show a short-latency 
empathic response and a long-latency empathic 
response. The short-latency empathic response 
differentiated painful from neutral stimuli, while 
the long-latency empathic response evaluated 
the degree of pain of others and unpleasantness 
for the self. No gender difference was found 
regarding the short-term response, however the 
female long-latency empathic response tends to 
take more time compared to males. Han et al. 
suggest that females classify and evaluate the 
other persons pain trigger more intense than 
males do, which might explain the delay in 
reaction time. A last example of neural gender 
differences that involve empathy comes from a 
recent study by Proverbio et al. (2008). She 
showed brain activity was located different in 
men and women when watching images of 
persons. For a control, brain activation due to 
watching landscape images was the same in 
men and women. These results are consistent 
with the results of Schulte et al. (2008), who 
found that the female neural reactivity to face-to 
face interactions differs from the reactivity in 
males. 

Overall, the conclusion can be drawn that 
the gender difference in empathy is based not 
only on endocrine differences, but also on neural 
differences between men and women. 



Chapter Four: 

Evolutionary history of empathy 
So far, this thesis focused on the proximate 

difference between men and women concerning 
empathy. The difference in the development of 
empathy between males and females has been 
described in chapter two, and in the third chapter 
more insight is obtained in the endocrinal and 
neurological difference between men and 
women. Examination of the evolutionary pattern 
of empathy across other species (evolutionary 
history) may provide useful constraints on the 
pattern of the evolution of empathy in humans 
(Geary, 1998). Because there is no literature 
available on gender differences in empathy 
across species, the focus will be on the evolution 
of empathy among species, in both male and 
female. 

There are three important factors for 
evolutionary development of a trait. First, a 
variability of the trait has to occur within the 
population. Then, the variation in this trait has to 
induce a variation of reproductive success. 
Individuals with some variations may be more 
successful in producing offspring than individuals 
with other variations of that trait. Finally, it is 
important that the trait is heritable, so the 
offspring of individuals that have the variation 
with the better reproductive success will get the 
same variation of that trait. This offspring has 
again a more reproductive success than their 
peers. Over the generations, a significant part of 
the population will have the variation of the trait 
with the better reproductive success. 

On human empathy all these three 
requirements for evolution can be applied. First, 
there is a considerable variation in the level of 
empathy both between and within sexes (Geary, 
1998). Secondly, the heritability of empathy is 
shown in by a study that found that monozygotic 
twins of fourteen and twenty months old, have 
more identical levels of empathic skills than 
dizygotic twin pairs (Zahn-Waxler et al., 1992). 
Third, humans with high levels of empathy, tend 
to be better in creating and maintaining social 
relationships than humans with lower levels of 
empathy. Stable social relationships eventually 

lead to a better reproductive success compared 
to individuals that can not count on social 
relationships (Preston and de Waal, 2002). 
Concerning these factors of empathy, it is likely 
that empathy has evolved over time, and 
concerning this, that humans are not the only 
species with empathy. 

De Waal (2006; 2008) proposed a theory on 
the evolution of human empathy, based on a 
comparison with a Russian doll (Figure 1). The 
theory states that empathy involves different 
levels of processes that also involve different 
cognitive levels. The smallest doll represents the 
evolutionary base of empathy, while the outer 
doll represents the most complicated form of 
empathy. 

The evolutionary core of empathy, the most 
primitive form of empathy, is emotional 
contagion, defined as “emotional state-matching 
of a subject with an object” (de Waal, 2008, 
p.282). It allows someone to experience the 
emotional state of somebody else via their own 
posture and neural representations, and is an 
unconscious reaction to other people’s emotions 
(Dimberg, 2000). The mechanism that is involved 
in this phenomenon is Perception-Action 
Mechanism (PAM). PAM is defined as: 
“automatically and unconsciously activated 
neural representations of states in the subject 
similar to those perceived in the object” (de 
Waal, 2008, p.282). Human newborns that cry in 
reaction to the sound of another child crying, is 
an example of emotional contagion. Emotional 
contagion is not only observed in humans 
(Hoffman, 1990), but also in other animals. One 
example is a flock of birds taking off all at once, 
which can be explained as a passive process of 
a spread of fear, which might not involve the 
trigger that caused the initial fear reaction of the 
first bird that took off. But also rats, pigeons and 
mice display distress in response to distress in a 
conspecific. Emotional contagion is a necessity 
for a higher empathic level that occurs with the 
next evolutionary step, sympathic concern. 
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Figure 1: Russian doll model of empathy (extracted from: de Waal, 2006 and de Waal, 2008). 
 

De Waal describes sympathic concern as 
“concern about another’s state and attempts to 
ameliorate this state (e.g. consolation)” (de 
Waal, 2008, p.283). An individual first needs the 
cognitive skill to understand the separation 
between internally and externally generated 
emotions, in order to obtain the ability to have 
concern for another. One-year-old children show 
this understanding when relatives acted as if 
they were in distress, the child showed 
comforting attempts (Zahn-Waxler et al., 1984 in: 
de Waal, 2008). Sympathic concern is also 
found in many mammals, cats and dog pets for 
instance, showed similar displays in the just 
described situation as the young children did 
(Zahn-Waxler et al., 1984 in: de Waal, 2008). An 
important example of sympathic concern is 
consolation. Several studies have found 
consolation in human children from the age of 
three (Fuijsawa et al., 2006), but also in apes 
like chimpanzees (i.e. Koksi and Sterck, 2007) 
and large-brained birds like rooks (Seed et al., 
2007), but it is rare in monkeys (Watts et al., 
2000 in: de Waal, 2008). This means that during 
evolution, humans, apes and large-brained birds 
have developed a higher cognitive empathic 
level than monkeys. This is important for the 
understanding of the evolution of empathy in 
view of the phylogenetic tree. It takes a shift in 

perspective to go from emotional contagion to 
sympathic concern, because the own emotional 
state now needs to be attributed to the other in 
stead of the self. This is why sympathic concern 
is a higher empathic level than emotional 
contagion, and is thought to be a more 
phylogeneticaly evolved cognition than emotional 
contagion (de Waal, 2008).  

After the two empathic levels of first 
emotional contagion, followed by sympathic 
concern, a third empathic level evolved, known 
as empathic perceptive-taking. This is “the 
capacity to take another’s perceptive - e.g., 
understanding another’s specific situation and 
needs separate from one’s own - combined with 
vicarious emotional arousal” (de Waal, 2008, 
p.285). A practical expression of empathic 
perceptive taking is targeted helping (“help and 
care based on appreciation of the other’s specific 
need or situation”, de Waal, 2008, p.285). 
Empathic perceptive-taking is not only found in 
humans and our closest relative apes (de Waal, 
2006), but also elephants (Douglas-Hamilton et 
al., 2006), and probably dolphins (Connor and 
Norris, 1982), who both also show consolation. 
An example of empathic perspective-taking is a 
common orangutan-mother’s reaction to a 
whimpering infant, by helping it to move to the 
next tree (van Schaik, 2004). Compared to 
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sympathic concern, empathic perspective-taking 
takes a higher empathic level, because one 
should not only be able to concern about the 
emotional state of the other individual, but also 
have an idea about the need of that individual. 
This is why empathic perspective-taking is 
thought to be a more evolved cognition in the 
phylogenetic tree than the more basic levels of 
empathy (de Waal, 2008). 

Overall, the theory of de Waal about the 
evolution of empathy proposes an evolutionary 
core of emotional contagion, with PAM as its 
mechanism. Sympathic concern is seen as a 
cognitive empathic level that requires emotional 
contagion. Both sympathic concern and 
emotional contagion are necessary for empathic-
perceptive taking. Having some insight in the 
evolution of empathy, it is interesting to focus on 
the question in which stage the gender 
difference in empathy has evolved. 
Unfortunately, not a lot or no research at all has 
been done to gender differences in empathy in 
non-human species. It would be very interesting 
to investigate if there is any difference in 
empathic skills between males and females in 
other species. A comparison of a gender 

difference in various species in combination with 
knowledge about the empathic level the species 
have, can obtain insight in what evolutionary 
level of empathy the gender difference evolved. 
Investigation of empathic levels of male and 
female chimpanzees or bonobos for instance, 
would be a great start to provide an interesting 
view in the evolution of gender differences in 
empathy, because these are genetically our 
closest relatives, and their mating system is very 
similar to the human mating system. Like most 
primates including humans, female chimpanzees 
give the most parental care when compared to 
males (Geary, 1998). Because most theories 
about the evolution of the gender difference in 
human empathy are based on the difference in 
parental care between man and women (see 
chapter five), a similar gender difference in 
empathy as that in humans would be expected in 
chimpanzees and most other primates. For 
species with a totally different mating system 
than that of humans, an other structure of gender 
difference in empathic skills would be expected. 
The selection pressures that might have induced 
a sexual selection of empathy in humans, are 
described in the next chapter. 
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Chapter Five: 

Gender difference in ultimate survival value of empathy 
The last version of the question why there is 

a gender difference in human empathy, 
concerns the ultimate survival value of empathy 
for men and women. For both males and 
females, empathy is thought to contribute as a 
promoter for social cohesion and unity (de Waal, 
2008). Stable social relationships with close 
individuals are important for the well-being and 
the reproductive success, of males, as well as 
females and infants. One can expect an 
advantage in reproductive success for males by 
having a low level of empathy, and females 
having a high level of empathy. For an 
understanding of the sexual selection of 
empathy in humans, one should study the 
selective pressures that induced this process, 
and the ultimate survival value. In other words, 
try to understand what the reproductive 
advantages are for males and females, to have 
respectively a low or a high level of empathy. For 
an overall understanding of sexual selection, this 
chapter first explains the processes of this 
phenomenon. Subsequently, some theories are 
described about selective pressures that might 
have induced sexual selection of empathy in 
humans. 

 
Sexual selection 

Unconsciously, animals, including humans, 
tend to choose their mate based on reproductive 
and genetic potential (Darwin, 1859; Zahavi, 
1975). The consequence of this is sexual 
selection, a complicated evolutionary process 
with many aspects that influence the process 
(Ridley, 1993). The most important basis that 
induces sexual selection is the difference in 
reproductive effort between male and female. 
The overall individual reproductive effort is a 
combination of mating effort (time and energy 
devoted to finding and attracting mates) and 
parental effort (time and energy devoted to the 
care of offspring) (Geary, 1998). In many 
species the reproductive effort is not equally 
distributed over the sexes. In general, the 
reproductive success of the gender with the 

lower reproductive effort is mainly influenced by 
the number of mates that can be found, while for 
the gender with the higher reproductive effort the 
investment in offspring and quality of the mating 
partner is more important. In humans, there is a 
general female bias towards parental investment 
and a male bias towards mating effort (Geary, 
1998). Men tend to be more focused on mating 
with a high number of females, whereas on 
average, females are more interested in finding a 
men with a high potential on paternal investment. 

In sexual selection four main selection 
pressures are important (Geary, 1998). The first 
is the male-male competition that determines 
which males will reproduce, and which will not. 
There are two forms of male-male competition. 
One is physical competition that is reflected by 
fights, fitness and size of the males, the other is 
behavioural competition which is related to age, 
social learning, social dominance, and guided by 
sex hormones. Female choice is also an 
important factor that can influence sexual 
selection. Males with traits that are found 
attractive by women are more likely to produce 
offspring than males without that trait. When the 
trait is heritable, his sons will also have the trait 
and are again more likely to produce offspring 
than their peers that do not have the trait. The 
preference of females can be influenced by taste 
(females simply prefer a trait), quality of genes 
(higher chance of healthy offspring), or by social 
learning (other females prefer males with that 
trait). The third selection pressure on sexual 
selection is female-female competition. Females 
that give a high level of parental care will 
produce more offspring than females with low 
parental care. The last selection pressure is that 
of the male choice. Females with a trait that is 
found attractive by men will have a higher 
reproductive success than females without that 
trait. 
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Theories on selective pressures that induced 
sexual selection of human empathy 

The last paragraph pointed out the 
importance of reproductive success during the 
evolution, and that selection pressures that 
induce sexual selection are based on the 
differences between male and female strategies 
to obtain a high reproductive success. In this 
view, the selection pressures that caused sexual 
dimorphism of empathy in humans, are generally 
expected to be based upon the differences 
between men and women in reproductive 
strategy. In this section, some theories, and 
some efforts to proof these theories, are 
described concerning various aspects of the 
differences between men and women in 
reproductive strategy, which might have induced 
selection pressures for sexual dimorphism of 
empathy. So, why do females with a high 
empathic level have reproductive advantage 
compared women with a low empathic level? 
 
Primary Caretaker Hypothesis 

The first hypothesis is the ‘Primary 
Caretaker Hypothesis’ (Babchuk et al. 1985), 
and is based on the difference in reproductive 
strategies between men and women, in 
combination with female-female competition. 
The hypothesis proposes that the gender 
difference in empathy is caused by the gender 
difference in parental care. In non-human 
primates, females give remarkably more parental 
care to their infant than males do. Although less 
extreme, a significant difference in parental care 
is also present in humans, regardless of cultural 
influences (Babchuk, et al., 1985; Geary, 1998). 
This gender difference in parental care is most 
pronounced while the offspring is in early 
childhood, but remains through adolescence. 
The role of the mother-infant bond is remarkably 
important for the reproductive success of both 
the parents and the infant. Good care taking of 
the infant is thought to be an important way to 
improve the change of survival of the child. Not 
only because the young child is dependent on its 
parents food resources, but during infancy, the 
child learns many skills (e.g. social skills) that 
are necessary for survival and to obtain 
offspring. Good communication with the infant 

about its needs is necessary in order to provide 
the help that is appropriate. For infants, that are 
not yet able to use verbal language, emotional 
facial expressions are a primary communication 
tool. Negative emotional expressions may 
provide the parent information that help is 
needed. Expressions of positive emotions, 
however, might either promote the parent to 
continue giving the help that is provided at that 
moment, or it might give the parent a signal that 
no help is needed and the parent can spend 
her/his time doing other things that are 
necessary for survival. 

In order to understand the infants’ signals, it 
is of great importance to recognize facial 
expression of emotion of other individuals. The 
skills to recognize facial expressions of emotions 
are expected to be better developed in women 
compared to men, especially concerning 
emotional expressions of newborns. Babchuk et 
al. (1985) tested the speed and accuracy of the 
recognition of emotional expressions on black-
and-white slides depicting infant facial 
expressions of emotion. The results showed that 
women are better at recognizing infant facial 
expressions than men are. No relation was found 
between parental experience and the  accuracy 
or speed of emotion recognition. From these 
results, the authors argue that the selective 
pressures that induced a superiority of infant 
emotion recognition in women compared to men 
can be found in the gender difference in 
parenting. Alternatively, the difference can be a 
by-product of a more general female superiority 
in the recognition of affect in others (Babchuk, et 
al., 1985).  

However, two versions of the Primary 
Caretaker Hypothesis are possible (Hampson et 
al., 2006). The first is called the ‘Attachment 
Promotion Hypothesis’, and states that women 
are highly responsive to all of the infants 
emotional expressions in order to form a secure 
social bond between the infant and the mother 
(Hall, 1986: in Hampson et al., 2006). The infant 
gains from the mother-infant bounding by 
learning how to survive, while the mother gains in 
reproductive success when the child survives, 
without wasting the energy it takes to actively 
learn the infant these things (Preston and de 
Waal, 2002). Attachment Promotion hypothesis 
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predicts that women are better relative to men 
on recognition of all emotional facial 
expressions. Another version of the Primary 
Caretaker Hypothesis is that females are only 
more sensitive than males to expressions of 
emotions that can signal a treat for the survival 
of the infant (Hampson et al., 2006). This 
‘Fitness Threat Hypothesis’ would predict that 
the female superiority in the recognition of 
emotional facial expressions is limited to 
expressions of negative emotions. Hampson et 
al (2006) investigated the recognition of 
emotional expression from pictures, and the 
latency of response in adult men and women, 
they found that females were faster at 
consciously recognizing both positive and 
negative emotions, however the gender 
differences was greater for emotions that 
displayed threat. Moreover, Han et al. (2008) 
suggests that females need more time for 
intense investigation of facial expression of pain 
than men. These results are applicable to both 
theories, so non can be excluded so far. 

 
Relationships among women, cooperation to 
improve reproductive success 

Another theory about the ultimate cause of 
the superiority of female empathy, concerns the 
importance of stable social relationships for 
women. A stable social environment is thought 
to increase the health of the children, and will 
eventually lead to a better reproductive success 
(Preston and de Waal, 2002). That is why it is 
thought to be relatively more important for 
women than for men to be sensitive to the social 
cues signaled by other people, and to have 
greater skills at controlling social dynamics in 
general, in order to maintain a stable 
environment for their children (Geary, 1998). A 
strong bond with in-group members is so 
important because these individuals contribute to 
a stable, social environment that is suitable to 
raise children. Empathic reactions are a good 
tool to shape and maintain good and reliable 
social relationships. These empathic reactions 
seem to be a lot stronger towards in-group 
members than to out-group members (Geary, 
1998). Moreover, under extreme conditions, out-
group members can be devalued by in-group 

members. Overall, this theory states that 
empathy is more developed in women, so they 
can take better care of the stability of the social 
environment of the child, and because women 
are the primary care-giver in order to raise their 
reproductive success. 
 
Relational aggression among women, 
competition to improve reproductive success 

The next hypothesis on the gender 
difference in empathy is based on female-female 
competition. Like men, females also have a 
dominance hierarchy, and the most dominant 
females tend to have a better reproductive 
success than their peers. Females compete 
among another by using indirect methods, like 
gossip and social exclusion (Crick et al., 1997). 
This sort of aggression is called relational 
aggression. The aim of relational aggression is to 
damage the social networks of the female 
competitor in order to reduce her reproductive 
success by reducing their desirability. 
Interestingly, relational aggression does not only 
harm the victims, but can also be harmful for  the 
aggressor. Good empathic skills might be used 
as an important tool to apply relational 
aggression accurately. Empathy might help a 
women to understand what might damage the 
social relationships of others, and might enable 
to predict other people’s behaviour. Therefore, 
women might have developed better empathic 
skills in order to compete among each other 
(Knickmeyer et al., 2006). However, alternatively, 
relational aggression is a by-product of the highly 
developed empathy in women that has evolved 
due to other selective pressures. 
 
Men, empathy and dominance 

Another view on the superiority of women in 
empathy compared to men, is a lack of empathy 
in men compared to women. From this view, one 
can raise the question what the advantage would 
be for men to lack empathy. In primates, males 
compete among another for dominance, in order 
to gain a higher reproductive success compared 
to their peers. Dominant men have more control 
than non-dominant men over the biological and 
physical resources that are necessary for 
reproduction. In human, pre-industrial cultures, 
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dominant men do have a physical higher 
reproductive success than non-dominant men 
(Geary, 1998). In industrial cultures, dominant 
men, with high incomes, do not have a higher 
reproductive success per se, however, this is 
due to socially imposed monogamy and 
contraception obscures (Hopcroft, 2006; 
Pérusse, 1994). One primitive, but important 
competition strategy of males to obtain 
dominance is overt aggression. In contrast to 
relational aggression in women, this kind of 
aggression aims to physically harm the 
competitor. Men with high levels of empathy will 
have more difficulty hurting another man than 
men with low levels of empathy. The lack of 
empathy would enable men to depersonalize 
other people, and to use more direct, sometimes 
brute force, methods to compete with others. 
This is thought to be the reason why men have 
evolved lower levels of empathy (Geary, 1998). 

However, in cultures where female choice is 
an important evolutionary pressure, women have 
prevalence for men that provoke paternal 
investment, for which empathy is needed. 
Moreover, men tend to form coalitions, not only 
in order to gain dominance, but also for hunting. 
(Geary, 1998; Tiger, 1969 in: Fried, 1969). Once 
the dominance hierarchy in these coalitions has 
been formed, they are very stable (Geary, 1998). 
Empathy is a necessity to form and maintain 
stable coalitions. These arguments might explain 
why men do not totally lack empathy, but on 
average only have a lower empathic level than 
women do. 
 
Females are forced to form social alliances 
with non-kin 

The last hypothesis in this section that tries 
to find an ultimate cause of the gender difference 

in empathy, is based on between men and 
women within a group. It is just mentioned that 
men form coalitions for dominance and hunting. 
Because of the close genetic similarity and the 
fitness profit, these coalitions are most stable, 
reliable and profitable, when they are formed 
with family members (kin). For this reason, adult 
primitive men tend to stay in their birth group. 
However, to prevent inbreed, a mixture of mating 
partners are of considerable importance. This is 
probably the reason why women tend to 
emigrate to a different group when they become 
adult (Geary, 1998). The combination of the 
migration to a non-kin group and the dependency 
on social relationships for reproductive success, 
as described before, might increase the 
importance of the female empathic skills. 
 

In conclusion, the different theories that are 
described in this section do not exclude each 
other. The gender difference in empathy might 
be due to one of these phenomenons, or to a 
combination of several of these selection 
pressures. It would be nice to test the described 
theories. This could be accomplished by 
comparing various species with specific 
behavioural traits that are either similar to, or the 
opposite of human mating system and 
behaviour. If the theories are true, one would 
expect similar gender difference in empathy 
within species with similar mating systems, and 
opposite gender differences in species with 
opposite systems. Although, non of these 
theories have been undeniably proven, it is likely 
that an ultimate goal and an evolutionary 
explanation for the sexual dimorphism of 
empathy could be found in one of these theories 
or a combination of some of these theories. 



Chapter Six: 

Conclusion 
In this thesis the question is asked, why 

there is a gender difference in empathy, favoring 
women. The first chapter described that women 
have better empathic skills than men do. 
However, some remarks should be made 
concerning this gender difference of empathy in 
humans. First, the gender difference between 
men and women is significant. However, the 
differences are small. The presence of a gender 
difference in empathy does not mean that all 
women are considerably better in empathy than 
all men. One can expect many individual 
differences. Secondly, the question emerges if 
the aspects of empathy that were reviewed in 
this thesis are good measures of the degree of 
empathy in humans. There may be some 
aspects of empathy that are not explored yet.  

Accepting the gender difference of empathy 
in humans, this thesis attempted to answer the 
question why females have more developed 
empathy than men, from four different 
perspectives. The overall conclusion can be 
drawn that the female superiority in empathy is 
not only the result of cultural factors, but that 
biological factors also play an important role in 
this gender diversity. 

In the view of proximate development the 
focus has been on gender differences 
throughout the development of children. A 
gender difference in empathy turned out to be 
present from early childhood until adulthood. 
Newborn girls already show higher empathic 
arousal than boys do. From this perspective, the 
difference in empathy between boys and girls is 
influenced by innate factors that differentiate 
boys from girls. However, the influence of 
cultivated parental care should not be excluded. 

Innate factors that influence the empathic 
behaviour of boys and girls, were found in 
endocrinal and neural factors. The masculine 
hormone testosterone inhibits the empathic 
skills. In contrast, the feminine hormone oxytocin 
improves empathy. On a neural level, there 
seem to be a number of gender differences in 

neural activation as a reaction of emotional 
expressions of other people. However, more 
research should be done to understand the 
neural bases of the different aspects of empathy 
that are responsible for the gender difference of 
empathy in humans. 

Concerning the evolutionary development of 
the gender difference in empathy, not much 
research has been done. De Waal (2006, 2008) 
compares empathy with an evolutionary Russian 
doll. He proposed a theory that emotional 
contagion is the primitive core of empathy (the 
smallest doll). This automatic emotional state 
matching is expected to be present in many 
species. The next evolutionary step would be 
sympathic concern, and involves understanding 
the other’s situation and emotion. The last step in 
the evolution, the largest doll of empathy, is 
thought to be empathic-perceptive taking, and 
involves the taking the perspective of the other 
and being able to provide targeted help. Despite 
quite some research is done on the empathic 
capacities of various species, gender differences 
were not included. This is why no conclusions 
can be drawn about the evolution of the gender 
difference of empathy in humans. It would be 
interesting for future studies on empathy in non-
human species, to include gender differences. 

There are several theories about the 
selection pressures that induced sexual 
dimorphism of empathy in humans; the Primary 
Caretaker Hypothesis, hypotheses about social 
relationships among females, and relational 
aggression among another, theories about male-
male competition, and a theory about the non-kin 
alliances that females are forced to make. These 
theories are based on differences between men 
and women in reproductive strategies, but also 
on female-female competition, and male-male 
competition. Non of these theories are 
undeniably proven. However they are likely, and 
do not compete with each other. This means that 
a combination of several, or all, theories is also 
possible. 
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