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Abstract

Introduction: The effects of chronic stress on the brain and mental health are significant and are frequently linked 
to post-traumatic stress disorder (PTSD). The impact of persistent stress, especially PTSD, on the brain and mental 
health is examined in this study from a forensic perspective. To ensure fair evaluations, assessments, and decision-
making procedures, the legal system needs to comprehend these ramifications.

Aim: This study aims to investigate the neurobiological modifications, cognitive deficits, and psychological effects 
brought on by chronic stress and their applicability in a forensic setting. The study emphasizes the necessity for 
thorough evaluations in judicial procedures and seeks to shed light on the impact of prolonged stress on brain 
function and mental health.

Methodology: Using pertinent keywords including chronic stress, brain structure, brain function, depression, 
anxiety, and PTSD, a thorough search of scientific databases was carried out, including PubMed, PsycINFO, and 
Google Scholar. Relevance to the subject, the study’s caliber, and the publication date were all considered while 
choosing papers. Key facts and insights were determined by a comprehensive study of the literature.

Results: Chronic stress affects emotional regulation, memory, and the stress response by causing neurobiological 
changes in the prefrontal cortex, hippocampus, amygdala, and HPA axis. Prolonged stress is accompanied by 
cognitive impairments, especially in PTSD, which include executive dysfunction and attention problems. Anxiety, 
sadness, and increased susceptibility to substance misuse are examples of psychological effects.

Conclusion: There are important forensic ramifications to persistent stress, particularly PTSD, on brain function 
and mental health. While psychological issues make it difficult to participate in court proceedings effectively, 

Corresponding Author: Pradeep Kumar Yadav, Assistant Professor, 4th Floor, Academic Block, Department of Forensic 
Medicine and Toxicology, Dr. Ram Manohar Lohia Institute Lucknow.

Email: dctrprdp@gmail.com

Mobile: 9410662955

Submission date: April 20 , 2023 Revision date: Jun 12, 2023	 Published date: April 27, 2024 

This is an Open Access journal, and articles are distributed under a Creative Commons license- CC BY-NC 4.0 DEED. This license permits the use, distribution, and reproduction of the
work in any medium, provided that proper citation is given to the original work and its source. It allows for attribution, non-commercial use, and the creation of derivative work



124 Indian Journal of Forensic Medicine and Toxicology/Volume 18 No. 2 April-June 2024

neurobiological changes and cognitive deficits might damage someone’s credibility as a witness or victim. Fair 
evaluations require a bridge between neuroscience, mental health, and the legal system. Future studies should 
pinpoint distinct neuronal processes and consider efficient cures to lessen the effects on forensic outcomes.

Keywords: Anxiety, Brain function, Chronic stress, Depression, Neuroplasticity, Post-traumatic stress disorder 
(PTSD).

Introduction

Millions of people worldwide suffer from chronic 
stress, which has serious effects on both physical and 
mental health. Acute stress is a typical physiological 
reaction to perceived dangers or challenges.[1] But 
when stress persists and becomes chronic, it can harm 
the brain and other bodily systems. [2] Processing 
stress and coordinating adaptive reactions takes place 
mostly in the brain.[3] Through intricate neuronal 
networks and signaling channels, it plays a crucial 
part in controlling emotions, cognitive function, and 
the body’s reaction to stress.[4] Recent years have 
seen a substantial increase in research on the effects 
of chronic stress on the brain as more and more data 
points to the possibility that long-term exposure 
to stress might result in structural and functional 
changes that influence mental health.[5] The impact 
of persistent stress on brain anatomy is one area of 
research that has drawn a lot of attention.[6] The brain 
is an incredibly flexible organ that can change and 
adjust to experiences and environmental influences.
[7] Chronic stress, on the other hand, has the potential 
to upset the delicate balance of neuroplasticity, 
resulting in morphological alterations in crucial 
areas involved in stress management, emotional 
processing, and cognitive performance.[8] The 
consequences of persistent stress are particularly 
susceptible to the hippocampus, a portion of the 
brain essential for memory and learning.[9] The 
hippocampus may atrophy and lose volume over 
time if it is exposed to stress chemicals like cortisol 
regularly. As well as making people more susceptible 
to mood disorders like depression, this structural 
change has been linked to problems in memory 
consolidation and retrieval.[10] The amygdala, which 
is crucial in processing emotions, especially fear and 
anxiety, is another area of the brain that is impacted 
by long-term stress.[11] The amygdala has been 
proven to grow in size and become more sensitive 
to stressors as a result of chronic stress, which can 
lead to an increase in anxiety-like behaviors and 
emotional reactivity.[12] These modifications may be 

what contributes to those who experience chronic 
stress having a higher chance of acquiring anxiety 
disorders.[13]  Chronic stress has a significant impact 
on the prefrontal cortex (PFC), a part of the brain that 
controls emotions, executive processes, and decision-
making.[14] To modulate emotional reactions and 
control stress-related behaviors, the PFC works in 
conjunction with the amygdala and other limbic 
areas.[15] Deficits in cognitive flexibility, impulse 
control, and emotional regulation can result from 
chronic stress, which can also damage the PFC’s 
structural integrity.[16] These modifications in PFC 
function may hasten the onset of mood disorders 
like depression and aggravate symptoms in people 
who already have psychiatric problems.[17] Chronic 
stress can alter brain structure, but it can also have an 
effect on brain function at the cellular and molecular 
levels.[18] Long-term exposure to stress hormones can 
impair synaptic plasticity, neurogenesis—the process 
of producing new neurons in the adult brain—and 
neural communication.[19] The pathophysiology of 
neurological and mental illnesses can be influenced 
by these abnormalities, which can further impair 
brain function.[20]It is generally known that long-term 
stress is linked to neurological conditions including 
post-traumatic stress disorder (PTSD) and other 
neurological illnesses like anxiety and depression.
[21] For the beginning and development of these 
illnesses, chronic stress is a substantial risk factor.[22]

A person’s likelihood of experiencing depressive and 
anxiety symptoms increases when they are subjected 
to prolonged stress, and those who already have 
these illnesses may have their symptoms get worse 
and have a harder time responding to therapy.[23] 
Neurological illnesses and chronic stress are linked by 
a variety of underlying processes. The hypothalamic-
pituitary-adrenal (HPA) axis is a key player in 
regulating the negative effects of chronic stress on 
the brain.[24] Deregulation of stress hormone systems 
is also important. Serotonergic, noradrenergic, and 
dopaminergic neurotransmitter system dysfunctions 
in particular have been linked to depression, 
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anxiety, and PTSD etiology.[25]Chronic stress has 
a profound effect on brain structure and function, 
which promotes the emergence and amplification of 
neurological illnesses like depression.[26]

Methodology

A digital database was used in this study’s 
literature review to search through a variety of 
publications and databases. The objective was to locate 
pertinent studies, and Bullion Words returned a total 

of 27,400 hits. 16369 articles were chosen after careful 
consideration to serve as a representative sample. 
The selection of 11031 samples for examination was 
the result of further analysis. However, 8632 study 
samples were disregarded as a result of download 
issues. After 2399 articles were eliminated due to 
quality problems, 2368 articles underwent a full-text 
analysis, leading to the final selection of 31 papers 
(n=31).

Prisma Flow chart:

Result

Neurobiological studies have shown that people 
who experience chronic stress experience structural 
and functional changes in brain areas such as the 
prefrontal cortex, hippocampus, amygdala, and 
the hypothalamic-pituitary-adrenal (HPA) axis. 
Emotional control, memory development, and stress 
response systems are all impacted by these changes. 
Additionally, prolonged stress, particularly in the 
setting of PTSD, is linked to cognitive dysfunctions 
such as attentional problems, problems with working 
memory, and worse executive functioning. Anxiety, 
sadness, and a higher propensity for substance 

addiction are psychological effects of persistent 
stress.

Discussion

The physiology of the brain has been proven to 
be significantly affected by chronic stress. It has been 
shown in several studies that chronic exposure to stress 
chemicals, such as cortisol, can alter the anatomical 
makeup of the brain. For instance, long-term stress 
can cause the hippocampus, a part of the brain that 
controls emotions and memory, to atrophy. This 
hippocampal shrinking may be a factor in cognitive 
decline and an elevated risk of mental illnesses 
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including sadness and anxiety. [27]Chronic stress has 
been recognized as a key risk factor for depression, a 
complicated condition with many underlying causes. 
The delicate balance of neurotransmitters in the brain, 
such as serotonin, dopamine, and norepinephrine, 
which are essential for mood regulation, can be 
disturbed by the frequent activation of stress 
reactions. These neurotransmitter systems may 
become dysregulated as a result of persistent stress, 
which might help depression symptoms emerge.
[28]The processing of emotions, especially fear, and 
anxiety, is largely influenced by the amygdala, a 
portion of the brain. Chronic stress can affect the 
structure and operation of the amygdala, which can 
cause an inflated fear response and increased anxiety. 
According to studies, continuous exposure to stress 
hormones can increase amygdala activity, which can 
lead to a persistent state of worry and the emergence 
of anxiety disorders.[29]After experiencing a horrific 
experience, people may develop post-traumatic stress 
disorder (PTSD), a crippling illness. In the emergence 
and perpetuation of PTSD symptoms, chronic 
stress is a key factor. Long-term stress exposure 
can alter the amygdala and prefrontal cortex in the 
brain, which affects the fear response system. This 
can cause hyperarousal, unwanted memories, and 
emotional dysregulation. For successful preventive 
and treatment methods, it is essential to comprehend 
the connection between chronic stress and PTSD.
[30]Stress and Chronic Neuroinflammation Stress 
that lasts for a long time can activate immune cells 
in the brain, which is known as neuroinflammation. 
Additionally, neuroinflammation has been tied to the 
etiology of several neurological disorders associated 
with chronic stress, including depression and PTSD. 
Chronic stress may harm neurons and alter how the 
brain communicates, which can affect both the ability 
to think clearly and feel emotionally. In reaction to 
ongoing stress, pro-inflammatory molecules are 
secreted.[31]

Conclusion

The effects of persistent stress, particularly 
PTSD, on the brain and mental health have important 
forensic ramifications. Chronic stress may alter 
a person’s neurobiology and cause cognitive 
impairments, which can undermine a person’s 
credibility as a witness or victim by impairing 

their capacity to recall and give correct testimony. 
A person’s ability to participate effectively in 
judicial procedures may also be hampered by 
the psychological effects of continuous stress.The 
findings emphasize the significance of thorough 
evaluations that take into account how persistent 
stress affects a person’s cognitive functioning, mental 
health, and dependability in legal circumstances. 
To ensure fair assessments, decision-making 
procedures, and improved results for those suffering 
from chronic stress-related diseases, it is essential to 
bridge the gap between neuroscience, mental health, 
and the legal system. To lessen the forensic effects of 
long-term mental health problems associated with 
chronic stress, further research should concentrate on 
identifying particular neurobiological pathways and 
investigating potent treatment strategies.

Future perspective:

Future studies should concentrate on identifying 
the precise neurobiological processes behind the 
effects of long-term stress and post-traumatic stress 
disorder (PTSD) on brain function as well as on 
effective treatment approaches to reduce the negative 
effects on forensic outcomes.
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