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“… I've been kickin', help me please / 

Hear me prowlin' / I'm gonna take you down / 

Hear me growlin' / Yeah, I've got flatted feet 

now, now, now, now / Hear me howlin' / And 

all, all around your street now / Hear me 

knockin' … “ 

[M Jagger, K Richards (1971) Can’t You 

Hear Me Knocking. Sticky Fingers. The Roll-

ing Stones] 

Behaviour is regulated by means of a 

balance between drives and brakes. Drives 

can be generated by the appearance of ex-

ternal stimuli and challenges or by the 

emergence of internal needs, either physical 

or emotional, including expectations and

frustration; brakes are the product of social 

rules, past personal experiences and matur-

ity.  

In order that a drive whatsoever deter-

mines a goal-directed behaviour, it must be 

processed (sensory organs, low and high order 

perceptual areas) and identified (memory); the 

appropriate response is eventually prepared 

and carried out; vigilance and attention estab-

lish a framework for the other functions to 

operate within. This scheme can be overcome 

by the need for a fast, lifesaving reaction, 

emotionally mediated, where the response 

goes through only a low order processing and 

is carried out in an almost instinctive way 

(figure 1). 

. 

Figure 1  

Aggression can be defined as a HOS-

TILE, INJURIOUS or DESTRUCTIVE be-

haviour.  

Impulsive aggression can occur in the 

context of emotional arousal and provocation 

in response to an immediate threat; the 
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boundaries between physiological and patho-

logical response are loose: individuals with 

pathological aggression may experience or ra-

tionalize their violence or aggression as being 

within the borders of normal protective or de-

fensive aggression.  

Otherwise aggression may represent a 

planned, premeditated conduct (predatory, 

proactive aggression).  

Case studies and reports, mainly in in-

dividuals with traumatic lesions but also in 

psychiatric populations, consistently relate the 

emergence of aggressive behaviours with a 

damage to the frontal lobes of the brain, the 

regions involved in the regulation of conduct. 

The archetype is the case of Phineas Gage, a 

victim of a work accident described in 1848 

by John Harlow, who after the “passage of an 

iron rod through the head” suffered major per-

sonality changes and developed impulsive and 

aggressive behaviour.  

Frontal functions are essentially organ-

ized in executive (such as planning and 

checking), inhibitory and volitional tasks, re-

spectively attributable to the dorsolateral, or-

bital and mesial (i.e. the most internal) por-

tions of the frontal lobes; it follows that fron-

tal functions, particularly those of the orbital 

and internal portion, act essentially as brakes.  

The poles of the temporal lobes and the 

amygdalae, small structures nearby, are en-

gaged in emotional arousal (fear and rage). 

Frontal and temporal lobes are also involved 

in the Theory of Mind, the ability to attribute 

mental states — beliefs, intents, desires, pre-

tending, knowledge, etc. — to oneself and 

others and to understand that others have be-

liefs, desires, intentions, and perspectives that 

are different from one's own.  

Any condition that disrupts the scheme 

illustrated in figure 1 can contribute to the 

emergence of an inadequate behaviour (see 

figure 2). 

1 – a low level of vigilance and atten-

tion (e. g. drowsiness and confusion but also 

apathy) hampers every other activity of the 

brain.  

2 – an impairment of sensory (e.g. loss 

of vision but also inadequate environmental 

lighting) and of perceptual functions can de-

termine a distortion of the initial stimulus, 

eventually with a delusional misinterpretation.  

3 – the loss of memory (as seen in de-

mentia) interferes with the recognition of the 

initial drive and prevents the use of previously 

learned (socially) appropriate responses.  

Figure 2 
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Impulsive aggression may thus be re-

garded as a lower threshold for the activation 

of an inadequate behaviour (i.e. aggressive re-

sponses) to challenging stimuli without ade-

quate reflection or consideration for the con-

sequences of such behaviour. 

Regions most commonly activated in 

moral judgment tasks consist of the orbital 

and mesial prefrontal cortex, amygdala, angu-

lar gyrus, and posterior cingulate: some com-

mon ground exists between the neural cir-

cuitry underlying antisocial, violent behaviour 

and moral decision making.  

In the context of psychopathy, a lack of 

empathy and unsympathetic behaviour toward 

others may lead to proactive aggression with 

the antisocial and even criminal acts charac-

teristic of antisocial personality disorder. A 

susceptibility to aggression may be facilitated 

by an altered mood or anxiety state, as in bi-

polar disorder, generalized anxiety disorder, 

or panic disorder. Subjects predisposed to 

anxiety who are later exposed to trauma may 

exhibit aggressive acts when triggered by cues 

that evoke the original trauma, as in the con-

text of posttraumatic stress disorder. 

Physical and verbal aggressive behav-

iours are among the most common and persis-

tent behavioural symptoms of dementia; they 

cause great distress in family members and 

caregivers and are one of the leading reasons 

for institutionalization or access to emergency 

wards.  

Twin and family studies suggest that 

aggression, particularly impulsive aggression 

(as differentiated from premeditated aggres-

sion), has substantial heritability. Gene-

environment interactions play a major role in 

aggression and antisocial behaviours. Envi-

ronmental factors comprise familial factors, 

including observing or experiencing aggres-

sion as a child or adolescent, as well as cul-

tural and socioeconomic factors that lead to 

aggression.  

At the level of cell signalling, neuro-

transmitters display different actions in rela-

tion to pre- and post- synaptic activities and 

the receptors involved; neurotransmitters can 

act as agonists if they increase the activity of 

a system or as antagonists if they reduce it.  

Serotonin (5-HT) has been implicated in 

the neurobiological mechanisms of aggression 

and violence more than any other molecule in 

the brain. 5-HT2 receptors are involved in the 

modulation of orbitofrontal and anterior cin-

gulate cortex: antagonists of 5-HT2A (such as 

atypical neuroleptics, a class of drugs acting 

on the brain, usually employed in the treat-

ment of psychosis) and agonists of 5-HT2B 

display efficacy on aggressive behaviour. In-

creased noradrenergic sensitivity is related to 

hyper-reactivity to the environment, indirectly 

enhancing the likelihood of aggression. Do-

pamine is involved in initiation and perform-

ance of aggressive behaviour. Cholinergic 

system modulates the activity of the subcorti-

cal and limbic regions: an hyperactivity of the 

cholinergic system can lead to dysphoria or 

irritability, triggering aggression. The same 

effects have been reported for an imbalance 

between glutamate and gamma-amino-butyric 

acid (GABA). Oxytocin is implicated in af-

filiative behaviours and trust: deficits in oxy-

tocin might contribute to the hostility, fear, 

and mistrust that may provide the precondi-

tions for the emergence of aggression. High 

levels of vasopressin correlate with life his-

tory of aggression in personality disorders. 

Reduced opioids may be associated with in-

creased abandonment distress and rejection 

sensitivity that may heighten the likelihood of 

aggressive behaviour. Dramatic relief of pain 

may result when opiates are released in the 

context of self-injurious behaviour, due to an 

imbalance between pre- and post-synaptic ac-

tivities. High concentrations of testosterone 

have been reported in populations character-

ized by high aggression, including criminals 

with personality disorders, alcoholic violent 

offenders, and spousal abusers; steroids may 

induce aggression and enhance responsiveness 

of brain circuitry related to social aggression. 

Aggression can be passive (obstinacy, 

stubbornness, uncooperativeness) or active; 
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verbal (screams, offensive language, threats) 

or physical (hitting, kicking, biting); direct or 

indirect (e.g. : mediated by objects); the target 

may be the self or the others.  

Several rating scales have been devel-

oped to reveal and measure the different as-

pects of aggressive behaviour and the impact 

on caregivers and setting; the Neuropsychiat-

ric Inventory (NPI), the Behavioural pathol-

ogy in Alzheimer's Disease rating scale (BE-

HAVE-AD), and the Rating scale for AGgres-

sive behaviours in the Elderly (RAGE) are the 

most widely used instruments in the context 

of aging / demented populations.  

Behavioural and environmental inter-

ventions play a critical role in the manage-

ment of aggressive conduct and may help to 

reduce the current excessive use of neurolep-

tics or other sedatives (and it should be re-

marked that sedatives, lowering the levels of 

vigilance and attention, may increase the risk 

of impulsive aggression).  

Psychotherapies, either psychodynamic, 

such as transference-based therapy, or behav-

ioural, such as dialectical behavioural therapy, 

may serve to increase the capacity to delay 

and inhibit aggressive behaviours, increasing 

verbal / reflective function capacities as well 

as helping to reduce excess sensitivity to emo-

tions.  

A final consideration is that if offenders 

are not fully responsible for the source of the 

brain dysfunction that impairs their moral de-

cision making, this raises significant neuro-

ethical issues regarding the appropriate level 

of punishment for those who show morally 

inappropriate acts. 
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