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• Our ancestors lived in the forests of east 
Africa about 8 million years ago.





• Later they descended from the forest 
canopy to build a new world on perilous 
ground.



• 3.5 million years ago, our ancestors were walking 
erect on two legs.

• Hands developed for gesturing, and mouths were 
freed for words.

• Females carried their babies in their arms instead 
of on their backs.

• They needed mates to help feed and protect them 
while they nursed a child.

• Pair-bonding with a mate evolved.



• 1.8 million years ago, our ancestors (Homo 
erectus) began to speak.

• Probably animal attraction developed into a 
human form of romantic love around this time.

• They harnessed fire. Cooking food helped 
digestion and destroyed microorganisms & 
toxins.

• The Homo erectus’ brain evolved into a bigger 
and more powerful brain 



• Big-headed infants could not pass through the small 
human pelvis.

• Therefore infants were born much earlier, when they 
were still helpless and undeveloped.

• The job of parenting became long and overwhelming.
• Courtship intensified. Individuals needed to choose a 

compatible long-term partner.
• The brain circuitry for human romantic love evolved.



• Living things live, reproduce and pass their 
DNA to future generations.







Human beings have evolved 3 primordial 
brain networks for mating & reproduction:

• Romantic love
• Lust
• Attachment



ROMANTIC LOVE
• A fundamental human drive, like craving for food 

& water
• Not an emotion. It is a physiological need.
• Neurotransmitters responsible: dopamine多巴胺, 

norepinephrine去甲腎上腺素, serotonin血清素

• fMRI: activity seen in the ventral tegmental area 
& caudate nucleus

• Dopamine is related to addiction
• The elation & obsession of “being in love”

enabled our ancestors to focus their courtship 
attention on a single individual at a time, thereby 
conserving precious mating time & energy.



LUST

• The craving for sexual satisfaction
• It emerged to motivate our ancestors to seek 

sexual union with almost any partner.
• Controlled by testosterone睪丸酮.
• Dopamine & norepinephrine stimulate 

release of testosterone.



ATTACHMENT

• The feeling of calm, peace & security for a long-
term mate

• It evolved to motivate our ancestors to love this 
partner long enough to rear their young together.

• Hormones responsible: vasopressin加壓素 in the 
male, oxytocin催產素in the female.

• These are secreted during stimulation of the 
genitals & nipples and during orgasm.
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What happens to people when they 
fall in love? 



Reward, Motivation and 
Emotion Systems 

Associated with Early-Stage 
Intense

Romantic Love
Arthur Aron1, Helen E. Fisher, Debra J. 

Mashek 1, Greg Strong , Hai-Fang Li, Lucy L. 
Brown

J Neurophysiol (May 31, 2005).







What did the brain activity tell us 
about romantic love? 

• activity in two very primitive brain regions, 
the ventral tegmental area and the caudate 
nucleus

• Both are part of the brain's “reward system”
• romantic love is a drive, an instinct as 

powerful as hunger
• brain region associated with the eating of 

chocolate



The neural correlates of 
maternal and romantic love

Andreas Bartels and Semir Zeki
NeuroImage 21 (2004) 1155– 1166







ROMANTIC LOVE IS AN 
ADDICTION

• It produces a euphoric “high”
• This passion is exceedingly difficult to control
• It produces craving, obsession, compulsion, 

distortion of reality, emotional & physical 
dependence, personality change, loss of self-
control

• It is a positive addiction when love is returned
• It is a horrible negative fixation when love is 

spurned and you can’t let go



DOPAMINE

Drugs

Nicotine
Alcohol

Chocolate

Love
Intimacy
Sex

Praise

Winning
Gambling

ELATION
HAPPINESS
EUPHORIA

ADDICTION



Environmental factors

Dopamine (Genetic)

ADDICTION

Rx: Medication 
12 step Rx

Psychotherapy



COMPARISON OF f MRI’s OF 
LOVE-STICKEN SUBJECTS & 
THOSE WHO HAD INJECTED 

COCAINE OR OPIOIDS

• Many same brain regions became active
• The insular cortex, the anterior cingulate

cortex, the caudate & the putamen



CLASSIC SYMPTONS OF 
ADDICTION IN THOSE WHO 

ARE IN LOVE

• Tolerance: longing for more and more contact
• Withdrawal: breaking up the relationship causes 

depression, crying spells, anxiety, insomnia, loss 
of appetite etc. Tries to procure the lost love 

• Relapse: long afterwards, some events can still 
trigger the lover’s craving for the beloved 



CONQUERING THIS 
ADDICTION : LETTING GO

• Stop all contact and remove all evidence of the beloved
• Meditate: about something positive about self and the 

future
• Stay busy: the Bible says,” Take up your bed and walk.”

Focus attention on things you can do well to boost up the 
level of dopamine

• Exercise: increases levels of dopamine, serotonin & 
endorphins

• Sunlight: outdoor activities & daylight elevate the mood
• Stay optimistic, smile often
• Avoid sweets and drugs that have an effect on the mind



Understanding Beauty

Venus of Willendorf. Dated 30,000BC 





Facial Symmetry and Attractiveness

From Koehler et al. 2002

Low 
Symmetry Normal

High 
Symmetry

Perfect 
Symmetry



WHOM DO WE CHOOSE? LOVE MAPS

• John Money : A mental map which decides with 
whom you will fall in love.

• Children develop these love maps between ages 
five and eight (or even earlier) in response to 
family, friends, and other people they meet, as 
well as their experiences. Memories begin to form 
a pattern in your mind. As you grow up, this 
unconscious map takes shape.

• Then, when you actually see someone who seems 
to fit the image of your ideal sweetheart, you fall 
in love with him or her.

• Some people are attracted to a doctor's uniform, 
others by small feet, or a certain kind of laugh. 
Her voice, the way he smiles, her sense of humor, 
his dreams. 







http://www.junglephotos.com/africa/afanimals/birds/afbirds.shtml


LUST

• The craving for sexual satisfaction
• It emerged to motivate our ancestors to seek 

sexual union with almost any partner.
• Controlled by testosterone睪丸酮.
• Dopamine & norepinephrine stimulate 

release of testosterone.





Does love change over time? 



ATTACHMENT

• The feeling of calm, peace & security for a long-
term mate

• It evolved to motivate our ancestors to love this 
partner long enough to rear their young together.

• Hormones responsible: vasopressin加壓素 in the 
male, oxytocin催產素in the female.

• These are secreted during stimulation of the 
genitals & nipples and during orgasm.



THE CUDDLE HORMONE 

• Oxytocin
• Vasopressin





WHY WE LOVE

• When children fall in love, they are 
practicing courtship tactics, exploring how 
& when & where to flirt. They learn what 
attracts a partner, how to say yes & no, and 
the feeling of being rejected.

• Teenagers learn to woo. They learn about 
themselves & others and develop dislikes & 
preferences.



• PARENTS, TEACHERS & SOCIAL WORKERS 
SHOULD TEACH CHILDREN & TEENAGERS 
THE MEANING OF LOVE

• TO DIFFERENTIATE BETWEEN LUST & 
ROMANTIC LOVE

• TO CONTROL THEIR PASSION UNTIL A 
TIME WHEN THEY ARE COMPETENT AND 
ABLE TO SHOULDER THE 
RESPONSIBILITIES OF THESE 
MOTIVATIONS. 





Males Limited by Access to 
Sexually Receptive  Females

Females Limited by Access to 
Resources (& Good Genes)



EXTRAMARITAL AFFAIRS & SEX
• The 3 primordial drives of romantic love, lust & 

attachment can operate independently 
• We can love and love again
• Romantic love has given humankind tremendous joy: 

the concept of marriage & the family, plots of great 
operas, novels and films, themes of songs, poems, 
paintings & sculptures

• This brain circuitry has created tremendous turmoil 
today: adultery, divorce, sexual jealousy, stalking, 
spouse battering, homicide, suicide & depression 
with spurned passion



EXTRA MARITAL AFFAIRS

• A secret sexual involvement with someone other than the 
spouse

• Affairs of the heart ( no sexual involvement ) are similar, 
may evolve into true affairs

• Indicate an important emotional element is missing in the 
marriage

• For example: lack of intimacy, ability to resolve conflicts 
without losing self-esteem

• An affair fills the gap in the marriage
• It is a misguided attempt at problem solving
• Enables the marriage to continue as it is



EXTRAMARITAL AFFAIRS
• Discovery of the affair precipitates a crisis
• It may stimulate change
• Or it may destroy the marriage
• For the spouse: the betrayal & helplessness are 

unbearable
• For the unfaithful partner: the affair is an aphrodisiac
• Reality is boring or barren
• Affairs promise romance, intrigue, an opportunity to 

pursue dreams, to come alive again, to find someone 
who truly understands



ETIOLOGICAL FACTORS OF 
EXTRAMARITAL AFFAIRS

• Men: sexual dissatisfaction in the marriage correlates 
with extramarital sex

• Emotional involvement may or may not come later
• Hong Kong men working in mainland China feel 

lonely & sexually deprived
• Plus an abundance of young female sex workers more 

than willing to serve them
• Women: emotional involvement precedes sexual 

involvement
• More dissatisfied with the marriage
• Therefore more likely to threaten the marriage



PASSION & REASON
• Early Christian theologians: emotions & desires were 

temptations, sins that must be conquered by reasoning and 
willpower

• Neuroscientists think that reason & passion are linked in 
the brain

• The prefrontal cortex reasons, plans & makes decisions
• It is connected to subcortical areas of the brain e.g. 

amygdala—center for emotion, caudate—center for 
motivation

• We can take the “high road”: think before we act, let the 
prefrontal cortex exercise control over the subcortical areas

• We can control the drive to love





PARAPHILIA 

• 6-months, recurrent, intense, sexually 
arousing fantasies/sexual urges

• fantasies/urges involve a specific act
• involving:

– non-human objects
– suffering or humiliation of oneself or 

another
– children or non-consenting persons

• cause significant distress or impairment



Noncoercive paraphilia: fetishism
• Fetishism: A paraphilia in which the 

individual is preoccupied with an 
object and depends on this object 
rather than sexual intimacy with a 
partner for achieving sexual 
gratification

• Partialism: A paraphilia in which the 
person is interested solely in sexual 
gratification from a specific body 
part, such as feet.

• Many people are sexually aroused 
by the sight of undergarments and 
certain specific body parts: breasts, 
buttocks, feet, legs, thighs, etc.



Transvestic Fetishism
• People who wear the other sex’s 

clothing to achieve sexual arousal. 

• Transvestism comprises a range of 
behaviors. 
• Some don the entire garb of the other sex while 

others just wear a single item.

• usually a solitary activity expressed by a heterosexual male 
in the privacy of his own home.

• Most transvestites are not inclined to seek professional 
help.  
• even with therapy, it is unlikely that the behavior will be 

appreciably altered.



Voyeurism



Pedophilia



Paraphilia-Related Disorders

• compulsive masturbation
• protracted promiscuity
• dependence on pornography 

(more common in men)
• dependence on cybersex



TEN SIGNS OF SEXUAL 
ADDICTION

1. Out of control behavior
• Escalating frequency
• Escalating dangerousness



TEN SIGNS OF SEXUAL ADDICTION 
(2)

2. Consequences—escalating and compounding 
consequences

• Impaired or decreased job performance 
due to preoccupation, absenteeism

• STD, unwanted pregnancies

• Possible arrests - lewd/lascivious conduct

• Marital/monogamous relationships are 
jeopardized/lost



TEN SIGNS OF SEXUAL ADDICTION 
(3)

3. Inability to stop—self perpetuation of behavior 
once guilt and shame are fused

4. Self-destructive or high risk—as frequency of 
"using" goes up, so too does the need for 
drama; danger to add to the "rush“

5. Effort/desire to limit the sexual behavior—limit 
sexual behavior to only certain types, with 
certain partners, etc.



TEN SIGNS OF SEXUAL ADDICTION 
(4)

6. Sexual obsession/fantasy—when things are 
uncomfortable or problematic, this is the 
mental place sex addicts go to

7. Increased amounts—it is equivalent to 
physiological need (tolerance) and the 
desire to achieve the same effect can only 
be reached with increasing frequency, 
intensity, etc. of acts



TEN SIGNS OF SEXUAL ADDICTION 
(5)

8. Mood swings—sex is used as a fix to alter 
"bad" mood states but ultimately is bad itself 
due to the guilt/shame

9. Increased time—preoccupation with 
obtaining, using and recovering from sexual 
fix

10. Neglect—as disease progresses, so does 
the pervasiveness of the neglect



Environmental factors

Dopamine (Genetic)

ADDICTION

Rx: Medication 
12 step Rx

Psychotherapy



PASSION & REASON
• Early Christian theologians: emotions & desires were 

temptations, sins that must be conquered by reasoning and 
willpower

• Neuroscientists think that reason & passion are linked in 
the brain

• The prefrontal cortex reasons, plans & makes decisions
• It is connected to subcortical areas of the brain e.g. 

amygdala—center for emotion, caudate—center for 
motivation

• We can take the “high road”: think before we act, let the 
prefrontal cortex exercise control over the subcortical areas

• We can control the drive to love



ADVICE ON HOW TO CREATE 
LIFELONG ROMANCE

• Let your partner know that you love him
• Therefore find out what says “I love you” to your 

partner and do it
• Excitement & adventure
• Physical affection reinforces the pair bond
• Romance takes daily effort
• Be mindful of special occasions
• An element of surprise
• Be playful & flirtatious
• Respect each others
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