
The Skinners’ family of schools

Computer Science Part 2



Assessment Criterion Content Amplification
AC2.1 You should be able to…
Describe biological theories of 
criminality

Biological Theories
• Genetic Theories
• Psychological theories

You should have knowledge of a 
range of genetic theories such 
as:
• Jacob’s XYY study
• Twin and adoption studies
• Lombroso
• Sheldon

AC 2.1 Describe Biological Theories of Criminality

Exam Tip

You need to know the theories set out in lessons but also know other theories that 
you are directed to for study topics.  If not, you may struggle to answer the exam 
questions



What are Biological Theories?

They focus on the idea that physical characteristics make some people more likely to commit a 
crime than others.  Such criminal tendencies can be genetic and therefore inherited.  Hence, it 
could be said that the person is BORN BAD!

Genetic theories as an explanation for criminal behaviour emerged with modern criminology 
in the 1700s.  In recent times there has been an increase in research on genetics of behaviour, 
including anti-social behaviour.



Biological theories of crime attempt to explain behaviours contrary to societal expectations 
through examination of individual characteristics. These theories are categorized within a 
paradigm called positivism (also known as determinism), which asserts that behaviours, 
including law-violating behaviours, are determined by factors largely beyond individual control.



Task

• You will have information about the XYY Theory, Twin studies and Adoption studies

• You will need to create a learning resource to teach the other two people in your group your 
theory

• You will need to include key people and dates, and explain the theory.

• You can include diagrams, graphs etc.

• You can not just copy the words from the page.





XYY

• Most people have 46 chromosomes in each cell. In males, this typically includes one X chromosome and 
one Y chromosome (XY). XYY syndrome is a genetic condition that occurs when a male has an extra copy 
of the Y chromosome in each of their cells (XYY). Sometimes, this mutation is only present in some cells. 
Males with XYY syndrome have 47 chromosomes because of the extra Y chromosome.

• This condition is also sometimes called Jacob’s syndrome, XYY karyotype, or YY syndrome. According to 
the National Institutes of Health, XYY syndrome occurs in 1 out of every 1,000boys.

• For the most part, people with XYY syndrome live typical lives. Some may be taller than average and face 
learning difficulties or speech problems. They may also grow up with minor physical differences, such as 
weaker muscle tone. Besides these complications, though, males with XYY syndrome don’t usually have 
any distinguishing physical features, and they have normal sexual development.

In Prison there are 15 per 1000 XYY men compared to 1 per 1000 in the general population.

https://www.biography.com/people/john-wayne-gacy-10367544

http://ghr.nlm.nih.gov/condition/47xyy-syndrome#diagnosis
https://www.biography.com/people/john-wayne-gacy-10367544


XYY Theory

Most people have 46 chromosomes in each cell. In males, this typically includes one X chromosome and one Y chromosome (XY). XYY 
syndrome is a genetic condition that occurs when a male has an extra copy of the Y chromosome in each of their cells (XYY). Sometimes, 
this mutation is only present in some cells. Males with XYY syndrome have 47 chromosomes because of the extra Y chromosome.
This condition is also sometimes called Jacob’s syndrome, XYY karyotype, or YY syndrome. According to the National Institutes of Health, 
XYY syndrome occurs in 1 out of every 1,000 boys.

Some may be taller than average and face learning difficulties or speech problems. They may also grow up with minor physical differences, 
such as weaker muscle tone.

XYY men, sometimes called super males, have been of interest to criminologists because of the suggestion that they are more aggressive 
and more inclined to be violent than makes with a single Y chromosome.

Jacob et al. (1965) suggested that men with the XYY syndrome were kore aggressive than normal ‘XY’ men.  There are also some studies 
that suggest XYY men are over represented in the prison population.  There are 15 sufferers per 1,00 in prisons and 1 per 1,000 in the 
general population.

The serial killer John Wayne Gacy is said to have XYY syndrome.  He sexually assaulted, tortured and killed at least 33 men in the USA.

http://ghr.nlm.nih.gov/condition/47xyy-syndrome#diagnosis


Twin Studies



Twin Studies

Twin studies support the contention that a heritable trait may increase risk for criminal behaviour. 
Identical twins are monozygotic (MZ) as they are from one fertilized egg.  Such twins share 100% of 
their DNA, whereas dizygotic (DZ) twins are from two separate eggs and share 50% of their DNA.  
When both twins share a characteristic, this is called a concordance rate.  In order to assess the role 
of genetic and environmental influences or the nature V nurture debate. Various twin studies have 
taken place and there is some evidence to suggest that genetics or nature may play a role in 
criminality to extent that concordance in MZ twins is grater than that of DZ twins.

One of the earliest twin studies was reported by the German physician Johannese Lange (1929).  He 
found that MZ twins showed a much higher degree of concordance than DZ twins for criminal 
behaviour. 10 of the 13 MZ twins had both served time in prison, whereas only 2 of the 17 DZ twins 
had such concordance. 

Christiansen (1977) studied 3,586 twin pairs from the Danish islands and found concordance rates 
with MZ twins of 35% and 13% for DZ for male twins and 21% MZ and 8% DZ for females. 



Twin Studies

Monozygotic twins

• Known as “identical” twins

• All of their genes are the same

Dizygotic twins

• Known as “non-
identical” or 
“fraternal” twins

• Half their genes are 
the same



Christiansen (1977) 

Studied 3586 pairs of twins in Denmark. 

• He found that if an identical twin was a criminal, 52% of the time, their twin was also a 
criminal.

• With non-identical twins, this was only true in 22% of cases. The link was for theft, but not 
violent crime.

What view does this evidence support?



Dalgard and Kringlen (1976)

• Dalgard and Kringlen (1976) found similar results in a Norwegian study with 15% for DZ 
twins and 26% concordance for MZ twins.

• These results do support the importance of genes but must also be treated with caution. 
Concordance rates are not particularly high and so do also emphasize the importance of the 
environment.

• MZ twins may also be treated more similarly than DZ twins, why do you think this might be? 

•



Adoption Studies 

The underlying principal of adoption studies in explaining criminal behaviour is the comparison 
of criminals with both their natural and adoptive parents. Such studies look at the impact of 
nurture on children who are raised by their non biological parents. If, in criminal behaviour, the 
child is more similar to their biological parents, than their adoptive parents who they share the 
same environment, a genetic basis of criminality may be suggested. On the other hand, if a 
child is more similar to their adoptive parents rather than their biological parents, an 
environmental argument for criminality is preferred.

Hutchings and Mednick (1975) studied 14,000 adopted children and found a high proportion 
of the boys with criminal convictions had biological parents with criminal convictions too, 
suggesting a link between aggression and genetics. Mednick et al (1994) found no relationship 
between adoptive parents and adopted children but did find a significant correlation between 
the number of criminal convictions of the biological parents and their offspring.



Adoption Studies

Why are adoption studies useful?

adoption studies  provide us with strong evidence to show that crime could be due to a biological reason.  

Adoption studies look at relatives, siblings and twins that have been adopted at a young age. 

In adoption studies researchers compare the similarity of behaviour between adoptees and biological offspring. If 

the child is more similar to their adoptive parent then it suggests that environment is more important. 

Conversely if they are more similar to their biological parent it suggests that genes are more important. 

This means that they share the same genes BUT not the same environment as their parents, siblings or 

grandparents.  allows us to separate nature from nurture



Adoption Studies

• Crowe (1972) found that if an adoptees biological mother had had a conviction they had a 
50% chance of having had a conviction. If the adoptees biological mother did not have a 
conviction they had only a 5% chance of having received a conviction. 



Adoption Studies

Mednick (1984) studies  court convictions of 14,427 adopted children. The criminal records of 
biological and adoptive parents were then investigated .

He compared their criminal records with those of their

adopted and biological parents. 

• Results: adopted children with criminal records for theft also had biological fathers with 
criminal convictions. 

• This was even true where siblings had been separated and raised in different adoptive 
homes.



Results….

• They found that where neither the adoptive nor biological father had a conviction the 
adoptee had a 10% chance of receiving a conviction. If the adopted father had a conviction 
this rose only slightly to 11%. If the biological father had a conviction this rose to 21%. 

• If both the biological and adopted father had a conviction this rose to 36%. This suggests 
that both genes and environment are important but that genes may be more important. 



Recap

https://www.youtube.com/watch?v=GL8aY3E2rto

https://www.youtube.com/watch?v=Trc2dJgeyvc

(Twin studies) 
https://www.youtube.com/watch?v=ZenTC6BcHGA (Adoption Studies) 

https://www.youtube.com/watch?v=GL8aY3E2rto
https://www.youtube.com/watch?v=Trc2dJgeyvc
https://www.youtube.com/watch?v=ZenTC6BcHGA


Chromosome Abnormalities

• Female sex chromosome = XX

• Male sex chromosome = XY

• An abnormality in the male chromosome, creating an extra Y 
chromosome has been found, making them XYY. 

• It appears to be related to increased aggression and slower than 
average learning.



• Several famous criminals have been found to have the XYY 
chromosome:

• Richard Speck (murdered 8 student nurses)

• John Wayne Gacy (murdered 33 boys and men)

• Arthur Shawcross (murdered 11 women)

• What are the potential implications if there is a criminal gene?

Chromosome Abnormalities



Jacobs XYY study 

• There is a belief that criminals have an extra Y chromosome, giving them an XYY 
chromosome makeup rather than an XY makeup.  This has been associated with a strong 
compulsion to commit crime. 

• Each human has 23 pairs of chromosomes; the last pair of chromosomes determine the 
biological sex of the person.  For males the normal chromosome pair is XY; the female 
structure is XX.  

• Some individuals however have more unusual combinations, for example some females have 
an XXX structure and some males have an XYY structure.



• Jacobs found the incidence of the XYY disorder (males with an extra Y) was 20 times higher 
among inmates in a Scottish prison than in the general Scottish population.  The extra Y 
chromosome caused males to be unusually tall, aggressive and violent.  ‘Supermales’ were 
believed to be prone to extremely violent heinous crimes.

• In the 60s a number of violent cases involving XYY offenders came to the attention of the 
world.  Murder cases in Australia, France, Scotland, Germany and the US featured XYY 
offenders.  



• For example, Richard Speck who brutally murdered 8 student nurses 
in Chicago.  Speck had a lengthy criminal record and the physical 
stigmata associated with the chromosomal pattern (tall, lean, lanky, 
pimpled).  

• Immediately the XYY theory was used to account for his crimes 
however it was later found that Speck did not have the extra Y 
chromosome. 



Your thoughts ?

Discuss your thoughts with someone at home.



Guilty or 
not guilty?

Can we tell by looking at 
somebody?



Guilty or not guilty?
If guilty, what type of crime?

Guilty!
Sexual crimes 
against 
children



Guilty or not guilty?
If guilty, what type of crime?

• Not guilty!

• Pop star from the 1970s 

[Woody: 

Bay City Rollers]



Guilty or not guilty?
If guilty, what type of crime?

• Guilty!

• choked, beat and stabbed a 
man and then dumped his 
body in the mountains outside 
of Denver



Guilty or not guilty?
If guilty, what type of crime?

• Guilty!

• Sex offences



Guilty or not guilty?
If guilty, what type of crime?

• Not guilty!

• American actor

[Leeroy Johnson – Kids from 
Fame]



1. Criminal or not ?
If guilty, what type of crime?



2. Criminal or not ?
If guilty, what type of crime?



3. Criminal or not ?
If guilty, what type of crime?



4. Criminal or not ?
If guilty, what type of crime?



5. Criminal or not ?
If guilty, what type of crime?



6. Criminal or not ?
If guilty, what type of crime?



7. Criminal or not ?
If guilty, what type of crime?



8. Criminal or not ?
If guilty, what type of crime?



Which celebs are criminals?

Having now completed the grid lets look at the 
answers

• https://www.youtube.com/watch?v=_7GQLRCx_h8

https://www.youtube.com/watch?v=_7GQLRCx_h8


Lets draw what a stereotypical criminal might look like?
Males and female 

What physical features might they have ?



Physiological theories 

• Cesare Lombroso believed that criminals were individuals who had failed to evolve at the 
same pace as the remainder of the human race, and that criminals could be identified by 
their physical characteristics (or blemishes referred to as stigmata) which indicated their 
biological inferiority.  

• He based this on data gathered from autopsies on convicted criminals. 



Lombroso  1876

Lombroso suggested that 
criminals were ‘throwbacks’; 
their ‘Atavistic’ (primitive 
features) were biological 
characteristics from an earlier 
stage of human development 
that manifested as a tendency to 
commit crime.



‘Atavistic form’ theory

• Lombroso argued that the physical shape of the head and face determined the "born 
criminal".  He compared Italian prisoners to soldiers and found that there was a number of 
‘physical defects’ that he believed were the distinguishing features of criminality.

• ‘Atavistic’ (i.e. primitive) features;  

What do you think  these features might be?



http://mrs.umn.edu/~deaneb/victorian/lombroso.htm


http://www.cladonia.co.uk/acromegaly/images_large/lombroso-1869-02.jpg




He compared Italian prisoners to soldiers and found that there was a 
number of ‘physical defects’ that he believed were the distinguishing 

features of criminality, including:

• Large jaw

• High cheekbones 

• Flattened or upturned nose 

• Handle-shaped ears – monkey like

• Long arms

• Large chin

• Hawk-like noses 

• fleshy lips 

• Hard shifty eyes

• Scanty beard or baldness 

• Excessive wrinkle on skin

• Insensitivity to pain 



Lombroso  1876

• According to Lombroso, you can tell what kind 
of crime someone will commit by the way they 
look

• Murderers had bloodshot eyes and curly hair  



Lombroso  1876

Sex offenders had thick lips and protruding ears … 



• Lombroso’s suggestions meant that the focus shifted from the CJS to the criminals 
themselves and his idea that criminals are ‘born bad’ paved the way for later biological 
theories that emphasised the importance of heredity.

• This later led to investigations into whether there might be a genetic explanation for crime 
whereby genetic imperfections were passed from one generation to the next so that crime 
‘runs in families’.



Lets review our learning with a clip

• https://www.youtube.com/watch?v=HmdAYqqc8gc

https://www.youtube.com/watch?v=HmdAYqqc8gc


What body type is more likely to be deviant and why?



Sheldon’s theory of Somatotypes

Sheldon (1949) advanced a theory that shares with Lombroso’s the 
idea that criminal behaviour is linked to a person’s physical form. 
He was more interested in body type

Watch this clip and try to remember as much as possible 

https://www.youtube.com/watch?v=Tpvi7a9lScY

http://www.bing.com/search?q=William+Herbert+Sheldon&filters=ufn:%22William+Herbert+Sheldon%22+sid:%224562f02a-ee33-5b0e-7647-45744036d228%22&FORM=SNAPST
https://www.youtube.com/watch?v=Tpvi7a9lScY


Sheldon’s theory of Somatotypes 

• Sheldon believed that people could be classified into 

3 body shapes, which correspond with 3 different personality types. 

He believed that there was a correlation between body type and overall behavioural patterns 
or temperament



1.Endomorphic (fat and soft) tend to be 
sociable and relaxed. 

2.Ectomorphic (thin and fragile) are introverted 
and restrained 

3.Mesomorphic (muscular and hard) tend to be 
aggressive and adventurous and seek vigorous 
physical activity, callous, ruthless in 
relationships with others. 

Sheldon, using a correlation study, found that 
many convicts were mesomorphic, and they 
were least likely to be ectomorphic





Sheldon’s theory of somatotypes (physique)



• Mesomorphs, therefore, pose the greatest threat of becoming 
delinquents and later criminals. However, he found some 
relationship between endomorphy and delinquency.  

• Sheldon studied this by comparing 400 boys in a residential 
rehabilitation home. He gathered extensive family backgrounds on 
each and also monitored their growth for 8 years



• In criminology, the Gluecks used Sheldon's typology extensively.  

• They found 60% of the delinquent population to be mesomorphs 
and 30% endomorphs.  In a similar vein others have studied physical 
attractiveness and crime (Corsini) and found a correlation. 

• However, they could not detect whether physical unattractiveness 
played a part in the initial choice to become deviant or whether the 
juvenile court system singled out unattractive children from others 
by adjudicating them delinquent more frequently



• In the 1970's several experimental programs were started that 
offered facial reconstruction surgery to unattractive inmates at some 
prisons, the thinking being that a new face might be a good 
rehabilitative tool. 

• A study was done of over 400 that compared men who received the 
surgery, counselling, both, or neither. 

• Some positive results were found that certain kinds of offenders 
who received the surgeries but not all.



Application

• Pete enjoys keeping fit at the local gym. He 
admits he wasn’t an angel when he was a 
teenager, but has not broken any laws.

• There have been several violent assaults in 
Pete’s village recently, eye witnesses recall 
seeing a muscular man involved; and the police 
have arrested Pete, who they believe was to 
blame.

…using Sheldon’s theory, 
explain the police’s 
decisions



Test your knowledge

Answer the following questions on Lombroso and Sheldon’s theory.

A. What is meant by a biological theory?
B. Explain what is meant by ‘atavistic’.
C. Give examples of atavistic features
D. Who argued the physical shape of the head and face 

determined the "born criminal". 
E. Murderers are likely to have what characteristics?
F. Briefly outline the key features of Sheldon’s Theory



If you wanted to find out if criminality was due to biological reasons 
(because you are a positivist) how could you research this?

• Look at families with a history of crime and look for 
trends.

• Test peoples blood,
• use brain scanning look at genes OR brain dysfunctions.



• There are four main ways that you can look for links between crime and family

1.family studies- looking at families and seeing if there are patterns of criminality

2.Adoption studies- looking at children that share the same parents but have been raised in 
separate houses

3.Twin studies- looking at twins raised together and apart

4.Genes – looking at blood samples to detect chromosome abnormalities linked to 
criminality



Family studies

Family Studies

These studies look at the similarity in behaviour between members of the same 
family. Francis Galton, a famous Victorian scientist, had looked at how intelligence 
or genius ran in families concluding that this was hereditary. 

Researching crime in the same way Osborne and West (1982) compared the sons of 
criminal and non-criminal fathers. They found that 13% of the sons of non-criminal 
fathers had a criminal conviction whilst 40% of those with criminal fathers had a 
conviction. 



Recap and myth busting 

• https://www.youtube.com/watch?v=6BsXLnLn9ok

• http://www.youtube.com/watch?v=uzGfZaI6itg

• https://www.youtube.com/watch?v=EcaDSJ1LplQ

• make notes if you need to

https://www.youtube.com/watch?v=6BsXLnLn9ok
http://www.youtube.com/watch?v=uzGfZaI6itg
https://www.youtube.com/watch?v=EcaDSJ1LplQ


Neurophysiological (brain damage) 

• Raine1994 used PET scans to study the living brains of impulsive killers. Damage was found 
in the pre-frontal cortex, which controls impulsive behaviour. 

• Case of Phineas Gage http://www.youtube.com/watch?v=MvpIRN9D4D4

• Also see modern research such as the Disabilities Trust foundation briefing paper ‘The 
prevalence of traumatic brain injury among adult male offenders in the UK'.

http://www.youtube.com/watch?v=MvpIRN9D4D4


Other Biological Theories 

• We are also going to consider some other biological theories 

• Neurophysiological (brain damage)  - both recent and more older research suggests there is 
a connection between this and criminal behaviour.

AND 

• Neurochemical – food etc contaning chemicals can influence and affect human behaviour 
and criminality 



Do criminals have different brains to us?



Raine – Brain Damage

• To investigate this Raine (1997) used P.E.T. scans of violent offenders. He used 41 American 
prisoners and matched them with 41 ‘normal’ people. 6 of the prisoners were schizophrenic 
and 23 had suffered head injuries. The schizophrenics were matched with schizophrenic 
people from the general population.



• Results showed that violent offenders had less activity in their frontal and parietal lobes. The 
front lobe is responsible for self-control whilst the parietal lobe handles verbal ability and 
learning. Violent offenders also had more activity in their occipital lobe, responsible for 
visual information. Violent offenders also had comparatively less activity in their Corpus 
Collosum. Violent offenders also had less balanced brains – their amygdala and hippocampus 
showed more activity on the right than left. 



• Raine concluded that brain structure influences behaviour and 
therefore these differences support a neurological element to 
criminal behaviour. Specifically, they suggested that violent criminals 
may have:

• Malfunctioning amygdala: Violence is linked to unusual emotional 
responses possibly a lack of fear

• Faulty hippocampus: Crime is the result of the inability to learn from 
mistakes

• Low activity in corpus callosum: Problems with spotting long-term 
consequences of behaviour

• Low activity in pre-frontal cortex: Deals with rational thought and 
moral judgement.



Neurochemical

• The brain’s chemistry can be influenced by diet, for example, food additives, pollution or 
hypoglycaemia (low blood sugar levels associated with forms of diabetes). Dawn Stanton 
attacked her husband with a knife when hypoglycaemic.

• Some studies show low levels of serotonin are linked with higher aggression. Control by diet 
is possible as foods like chocolate and chicken can help raise serotonin levels. 



Neurochemical

• Individuals who take large amounts of steroids can become extremely violent (known as 
"roid rage"). Steroids, usually taken to increase muscle growth, also increase testosterone 
levels. Horace Williams, a body builder, beat a man to death after taking two thousand times 
the recommended dosage of steroids.



Revision

• 1. Describe a physiological theory of criminality (5 marks)

• 2. Describe how an extra chromosome could account for criminality (4 marks)

• 3. Describe how an research suggests a connection between crime and brain damage (6 
marks)

• 4. Describe one biological theory of criminality (5 marks)



Learning Theories

• Albert Bandura

• Bandura believes that people learn by watching the behaviour of others.  If children watch 
adults gaining pleasure form an activity, or being punished for an activity, they will either 
repeat or reject those behaviours. Aggression can be learned from watching others behave 
in an aggressive way.  To prove this Bandura conducted a series of experiments involving a 
bobo doll.



Bandura and the bobo doll experiment 1963

Bandura carried out a series of 
tests involving a bobo doll.  The 
experiment involved exposing 
children to two different adult 
models: an aggressive model and a 
non-aggressive model.  

https://www.khanacademy.org/test-
prep/mcat/behavior/theories-personality/v/observational-
learning

What were the findings?

https://www.khanacademy.org/test-prep/mcat/behavior/theories-personality/v/observational-learning


Violence and aggression are produced by:

An arousal event

Learned aggressive skills 

Expected success and rewards

Pro-violence values

People pay attention to models and copy their behaviour.  If imitating a model’s behaviour is 
rewarding, we are more likely to continue performing the behaviour. 



How do the findings for the bobo doll 
experiment account for criminality?

• Criminal behaviour, like any other, can be learned from observation.  Some people learn 
criminal behaviour from those around them, for example family.  We term this observational 
learning.  This is where learning behaviours from watching others and may imitate them; 
many behaviours are learned from the media. 

Observational learning is thought to take place primarily in three contexts:

1. In the family

2. In the prevalent sub culture e.g. peers

3. Through cultural symbols such as television and books



Case Study

Are we influenced by the television, films or video games? Do we copy what we see as a result 
of the media? These questions were debated as a result of the murder of Jamie Bulger by two 
10 year old boys: Robert Thomson and Jon Venables. They are said to have watched the film 
Child’s Play 3 before the murder.  The judge said this:

It is not for me to pass judgement on their upbringing, but I suspect exposure to violent video 
films may in part be an explanation. (Mr Justice Morland, Trail Judge)



Sutherland – Differential Associations

Sutherland el al, suggest that people learn from differential associations or different learning 
experiences. 

People learn behaviours from a range of different people, hence the high re-offending rate,  -
universities of crime

Research shows criminality is concentrated in a small number of families.  Research by Osborn 
and West (1997) considered sons of criminal fathers and those of no criminal fathers.  They 
found that where fathers had a criminal conviction, 40% of the sons also acquired one by the 
age of 18.  However, only 13% of sons where the father was not criminal had a criminal 
conviction.  While not conclusive it is consistent with a genetic view of offending.







Food and Criminal Behaviour
What the Fructis?



Neurochemical

• The brain’s chemistry can be influenced by diet, for example, food 
additives, pollution or hypoglycaemia (low blood sugar levels associated 
with forms of diabetes). Dawn Stanton attacked her husband with a knife 
when hypoglycaemic.

• Some studies show low levels of serotonin are linked with higher 
aggression. Control by diet is possible as foods like chocolate and chicken 
can help raise serotonin levels. 



Task

• You need to investigate either the effects of serotonin on your body or hypoglycaemia.

• You can not use word or PowerPoint  (Emaze is cool as is Prezi)

• You have to explain the concept and the simple biology around the topic

• You need to make a learning resource for your peers so that you can swap with someone 
who did the other one.
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Helpful links

• https://www.everydayhealth.com/serotonin/guide/

• https://www.webmd.com/depression/guide/serotonin-syndrome-causes-symptoms-
treatments#1

• http://law.jrank.org/pages/791/Crime-Causation-Biological-Theories-Serotonin.html

88

▪ https://www.mayoclinic.org/diseases-conditions/hypoglycemia/symptoms-causes/syc-

20373685

▪ https://www.webmd.com/diabetes/non-diabetic-hypoglycemia#1

▪ https://www.hypodiab.com/article.aspx?volumeID=12&issueID=14&articleID=54

https://www.everydayhealth.com/serotonin/guide/
https://www.webmd.com/depression/guide/serotonin-syndrome-causes-symptoms-treatments#1
http://law.jrank.org/pages/791/Crime-Causation-Biological-Theories-Serotonin.html
https://www.mayoclinic.org/diseases-conditions/hypoglycemia/symptoms-causes/syc-20373685
https://www.webmd.com/diabetes/non-diabetic-hypoglycemia#1
https://www.hypodiab.com/article.aspx?volumeID=12&issueID=14&articleID=54


Neurochemical

• Individuals who take large amounts of steroids can become extremely violent (known as 
"roid rage"). Steroids, usually taken to increase muscle growth, also increase testosterone 
levels. Horace Williams, a body builder, beat a man to death after taking two thousand times 
the recommended dosage of steroids.


