
THE NEUROSCIENCE OF 
MENTAL DISORDERS 





WHAT TO KEEP IN MIND..  

v What view do you hold of  individuals with a mental disorder? 

v How many people do you know that may suffer from a mental 

disorder? 

v What factors do you think are involved in mental disorders? 

v What is your responsibility towards such individuals? 



HOW DOES IT EFFECT YOU? 

v Onset of  most mental illnesses occurs during adolescence and 

young adulthood 
•  Affecting education 
•  Occupational/career opportunities 
•  Societal position 
•  Relationships 

•  Romantic and other 



WHY ‘DISORDER’? 

v ‘Disorder’ means it’s a disease 
•  This indicates that treatment is needed 

v BUT:   
•  The word ‘Disorder’ can cause stigma 

•  « Crazy  » 
•  Dangerous 

•  Definitions of  ‘Disorder’ can change over time 
•  Homosexuality 
•  Premenstrual Syndrome “hysteria”  



CAUSE 

Mental illnesses are a result of  a complex interaction of  genetic, 

biological, personality and environmental factors. 



THE DIAGNOSTIC AND STATISTICAL 
MANUAL OF MENTAL ILLNESS (DSM) 

v The authority on psychological and psychiatric diagnosis. 

v  17 categories (256 disorders!) & 495 pages. 

v Classification of  mental disorders is important but, 
•  Based on symptoms, not cause 
•  Most measurements rely on observation and verbal report. 

•  Cultural bias 
•  Some disorders have different prevalence in different cultures 



GENETIC & ENVIRONMENTAL 
CAUSES 

v  40-50% genetic risk 
•  Specific genes involved have not been identified 

•  No genetic abnormalities 
•  Depression is a complex phenomenon which involves many genes 

v Non-genetic factors 
•  Stress 
•  Emotional trauma 
•  Viral infection 



Neurotransmitter Partial List of  Known Function 

Dopamine  Attention & Exec.functioning, motivated 
behaviour (reward-pleasure seeking), addictions, 
mood, movement, psychosis 

Norepinephrine Arousal, concentration, learning & memory, 
mood, stress response 

Epinephrine (adrenaline) 
 

Peripheral activation and arousal, fight or flight 
response 

Serotonin Mood, anxiety, appetite, eating behaviour, sleep 

Acetylcholine Arousal, cognition, memory, contraction of  
skeletal muscles 

Glutamate Excitation 

GABA Inhibition 



MENTAL DISORDERS 

v Mood Disorders : Depression & Anxiety  

v  Post-Traumatic Stress Disorder 

v Eating Disorders : Anorexia & Bulimia 

v  Schizophrenia 

v   Dissociative Identity Disorder  (Multiple Personality Disorder) 

v Anti-Social Personality Disorders: Psychopathy/Sociopathy  



•   Major depressive disorder 

•   Dysthymic disorder 

•   Bipolar I 

•   Bipolar II 

•   Cyclothymic disorder 

MOOD DISORDERS 
 

•  Rapid cycling depression/mania 

•   Seasonal affective disorder 

•   Mood disorder with postpartum 
onset 

•   Mood disorder due to general 
medical condition 

•   Substance-induced mood disorder 

DSM-IV-TR lists 10 mood disorders 



 
MAJOR DEPRESSIVE DISORDER 

v  Symptoms 
ü  Sadness 
ü  Lack of  motivation 
ü  Reduced pleasure  
ü Unexplained weight loss 
ü Difficulty sleeping / fatigue 
ü Difficulty concentrating 
ü  Suicidal thoughts 



MAJOR DEPRESSION :  THE STATS 

v  5% of  Canadians suffer from depression  

v Twice as common in women  
•   biological differences 
•  Social acceptability  
•  Role strain / stress 

v Half  of  people who recover from major depression will experience 

another episode 
•  2 or more episodes have 70-80% chance of  having another episode 



DEPRESSION: THE BRAIN 

v Depression has been viewed as 

a stress related disorder 

•  Dysregulation of  stress 
system 

v  Stress and stress hormone 

cortisol decreases the birth of  

new neurons in the 

hippocampus 

 

Neuron 2002 34:13 



TREATMENTS 

v  80% of  individuals with depression show improvement with  

v Antidepressant medication 
•  Selective serotonin reuptake inhibitors (SSRIs) 
•  Tricylic 
•  Monoamine oxidase inhibitors (MAOIs) 

v Electroconvulsive therapy 

v  Psychotherapy 
•  Cognitive-behavioral therapy 



ANXIETY DISORDERS  
v Agoraphobia 

v Panic disorder 

v Simple Phobias 

v Social Phobias 

v Generalized Anxiety Disorder 

v Obsessive Compulsive Disorder 

v Acute Stress Disorder & PTSD 



OBSESSIVE COMPULSIVE 
DISORDER 

      Obsessions 
 Persistent ideas, 
thoughts impulses or 
images experienced as 
inappropriate, out of  
control. 

     Compulsions 
Repetitive behaviors or 
mental acts to prevent 
or reduce anxiety or 
distress. (Not pleasure). 



POST-TRAUMATIC STRESS 
DISORDER 

v Result from a single or prolonged life-threatening/traumatic event 
•  Can express itself  years after the event 

 



PTSD 

v  Criteria 

1.  Individual is apart of  or views a life threatening event 

2.  Relives the traumatic event through dreams or recollections 
•  May respond to the environment as if  the trauma just happened 

3.  Individual tries to avoid anything that can remind them of  the trauma 

4.  Difficulty sleeping and or concentrating. They may be hyper vigilant 

5.      Occurs for over a month and causes distress in life 



PTSD 

v Hyper activation of  the amygdala 

v Medial Prefrontal Cortex under responsive to fear stimuli 
•  This circuit (amygdala-PFC) is involved in fear conditioning 



BIPOLAR DISORDER 

v Extreme changes in mood from mania to depression and back 
v The vast majority begin with anxiety, dysthymia and major depression 
v Onset in adolescence is common 
v Clear cut hypomania and mania occur later in adolescence or early adulthood 
v Bipolar II is common in adolescence (F>M) 



Intense fear of  
gaining weight or 
becoming fat, 
when individuals 
are considered 
underweight  

Anorexia Bulima 

Recurrent 
episodes of  
binge eating 
followed by 
compensatory 
behaviour in 
order to prevent 
weight gain. 

Binge Eating 
Disorder (BED) 

Binge eating 
without the 
compensatory 
behaviour. 



DISSOCIATIVE IDENTITY DISORDER 
(DID)  

v Notoriously known as Multiple Personality Disorder 

v Characterized by the presence of  two or more identities or personality states 
•  Each independent 
•  Dissociative Amnesia 

v Meet PSTD criteria 

v Associated with antecedent childhood trauma 
•  Ie. Repeated maltreatment in early childhood 
•  DID characterized as childhood onset  
posttraumatic disorder 
  



DID: THE BRAIN 

v  Smaller hippocampal and amygdalar volumes in female patients 

v Orbitalfrontal cortex 



SCHIZOPHRENIA 

v  It is a disease that affects 1% of  the world’s population  

v  It has more impact on urban people than rural people  

v Affects men and women equally 

v Tends to have an earlier onset in males (20-28%) than females 

(26-32%) 



SCHIZOPHRENIA: ILLNESS 
FEATURES 

v Hallucinations 

v Delusions 

v Decline in social &  

occupational functioning  



v  Positive symptoms 
•  Presence of  something not 

typically experienced 

v Delusions 

v Auditory hallucinations,  

v Thought disorder 

TWO TYPES OF SYMPTOMS 

v Negative symptoms 
•  absence of  normal traits or 

abilities  
 

v  Flat or blunted affect & 
     emotion 
v  Poverty of  speech (alogia),  
v  Inability to experience or loss                                 
of  pleasure (anhedonia) 
v Lack of  motivation 
(avolition).  



SCHIZOPHRENIA:   
INDIVIDUAL MAY : "

ü  Talk to himself/herself   

ü  Gesture to himself/herself   

ü  Dress in layers in any weather  

ü  Fail to bathe and get a haircut  

ü  Gain an odd interest in ordinary things (like religion) 

ü  May have delusions, even believe he is God  

ü  See things 

ü  Feel people are out to get them (paranoia) 

ü  Believe in all sorts of  conspiracies  

ü  Have ideas that no amount of  evidence to the contrary can dislodge   



SCHIZOPHRENIA 
TREATMENT   

v Biological 
•  Medications (antipsychotics) 

•  Deal with delusions, hallucinations, disorganized behavior 

v  Psychological 
•  Are informed about the illness ,have support  
 

v  Social 
•  Information is key to removing stigmatism  



SCHIZOPHRENIA & GENETICS 
v  70% of  persons who develop schizophrenia have a genetic basis for it.  

•  They have a relative who has the disease.  

v The closer in relation to the ill person, the more likely one is to get the  

disease. 
•  If  your identical twin has schizophrenia, your chances of  also being diagnosed 

are 50-50 



ANTI-SOCIAL PERSONALITY 
DISORDERS 

v An interplay between genetic and environment 

v  Psychopathy à leans towards the genetic 

v  Sociopathy à leans towards environment 

•  Lack of  empathy 



TOURETTE SYNDROME 

v Neurological disorder 
•  Characterized by 
•  Tics : repeated involuntary, rapid, sudden movements and or 

vocalizations 

v  1/100 

v Onset: before the age of  18 

v Cause: Unknown 

v Treatment : Unavailable 



TOURETTE SYNDROME 

v  Symptoms – Young Adults 
•  Both multiple motor and one or more vocal tics present at some 

time,  
•  The occurrence of  tics many times a day (usually together) nearly 

every day or intermittently throughout a span of  more than one year; 
•  The periodic change in ; number, frequency, type and location of  

the tics 
•  Tics can disappear for weeks or months at a time 
•  May lack social maturity of  their peer group 
http://www.nytimes.com/interactive/2010/02/11/health/healthguide/
TE_tourettes.html?_r=0 



AUTISM SPECTRUM DISORDER 

v  Autism now affects 1 in 88 children and 1 in 54 boys (March 2012 statistic) 

v  Boys are four times more likely than girls to have autism 

v  There is no medical detection or cure for autism 

v  Symptoms 
•  Communication 
•  Social Interaction 

•  Social response 
•  Responses to the environment 

•  Repetitive Behaviours 

v  Causes: Biological basis 



v Too many nerve fibers 
•  “Faulty” 

v Abnormalities in the brain; 
•  The corpus callosum 
•  Cerebellum 
•  Amygdala 

v  Imbalances in Neurotransmitters 
•  Serotonin 

•  Glutamate 

AUTISM IN THE BRAIN 





ATTENTION DEFICIT 
HYPERACTIVITY DISORDER -  

ADHD 

v ADHD is one of  the most common childhood disorders and can 

continue through adolescence and adulthood. Symptoms include 

difficulty staying focused and paying attention, difficulty controlling 

behavior, and hyperactivity (over-activity). 



ADHD: CAUSES   
v Genes à Results from several international studies of  twins show 

that ADHD often runs in families. 

•  Children with ADHD who carry a particular version of  a certain 
gene have thinner brain tissue in the areas of  the brain associated 
with attention. 

•  Changes when children grow up. 

v Environmental factors àStudies suggest a potential link between 

cigarette smoking and alcohol use during pregnancy and ADHD in 

children.  

 



ü  Avoidance of  homework 

ü  Excessive gross motor activity 

ü  Persistent pattern of  inattention 

and/or hyperactivity-impulsivity 

ü  Frequent shifts from one 

uncompleted activity to another 

ü  Do not follow instruction 

CLINICAL PRESENTATION 

ü  Level of  hyperactivity varies with age 
(be careful in young kids, better 
diagnosed in school years) 

ü  Fail to listen to directions, interrupt 
others excessively 

ü  Worse in settings that require 
attention 

ü  Disorganized work habits 
ü  Forgetful in daily activities 
ü  Frequently interrupt tasks 



TREATMENTS 

v  Psychostimulants 
•  Modafinil, d-Amphetamine, Methylphenidate (Ritalin) 

v Antidepressants  
•  NERIs (norepinephrine reuptake inhibitors) better than SSRIs(selective 

serotonin reuptake inhibitors) 
•  More specific NERIs such as atomoxetine (Strattera, Tomoxetine, Attentin) 



ANOREXIA 

v Approximately 95% of  those affected by anorexia are female, most often 

teenage girls, but males can develop the disorder as well.  

v  Factors believed to contribute to eating disorders include biological and 

personal factors as well as society's promotion of  the thin body image 

v Neurotransmitter dysregulation 
•  Norepinephrine,Dopamine & Serotonin 

v Brain atrophy in cortical regions 
•  Reversed with refeeding  


