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ABSTRACT: Post-traumatic stress disorder 

(PTSD) is a marked by increased stress and anxiety 

that occurs following exposure to a traumatic 

event.Many functional aetiologies  of PTSD are 

there that included neurotransmitters and endocrine 

systems.A review of three studies have been done 

here that includes classes of population from 

different strata of the society.From this it is quite 

evident that there is already an emergence of PTSD 

like symptomology in different strata of the society 

arising amidst the COVID-19 outbreak all over the 

globe.This also lays the foundation  potential study 

with detailed inclusion of pathophysiological 

factors of PTSD and its correlation with mental 

health of the global population 

KEYWORDS: PTSD, SYMPTOMOLOGY, 

COVID-19, PATHOPHYSIOLOGY. 

 

I. INTRODUCTION 
Post-traumatic stress disorder (PTSD) is a 

common and chronic disorder that can result after 

exposure to a traumatic event. Despite our 

understanding the aetiology of PTSD is not 

complete, many  neurobiological systems have 

been implicated n the pathophysiology and 

vulnerability towards advent of PTSD after 

encountering a traumatic event. There are a lot of 

functional aetiologies in the noradrenergic, 

serotonergic, endogenous cannabinoid, and opioid 

systems and  the hypothalamic-pituitary adrenal 

(HPA) axis for development of Post Traumatic 

Stress Disorder (PTSD). 

a) Noradrenegic system 

The adrenoreceptors (ARs) are a group of 

G protein-coupled receptors consisting of three 

major classifications: α1, α2 and β with associated 

subtypes [1].  CNS activity and sympathetic 

autonomic responses through cell bodies of  locus 

coeruleus are stimulated by the AR system and 

these neurons project to the prefrontal cortex and 

limbic system structures (e.g., amygdala, 

hypothalamus) [2], which is implicated  in selective 

attention to rewarding and aversive stimuli [3] as 

well as  stress and fear-related responses [4] [5]. 

Through dysregulation of physiological 

mechanisms, hyperadrenergic activity has been 

linked to psychiatric conditions such as major 

depression [6] [7], traumatic brain injury [8] and 

anxiety disorders [9-11] [2,12]. 

The AR system has held a preeminent role in PTSD 

research, as it influences amygdala functioning and 

associated fear signalling [5,13,14]. 

b) Seretonergic system 

The serotonergic (5-HT) receptors are a 

group of G protein-coupled receptors and one 

identified ligand-gated ion channel (5-HT3) that 

encompass seven classifications, ranging from 5-

HT1 through 5-HT7 with associated subtypes [15]. 

The 5-HT system is involved in cognition, 

emotional processing and behavioural regulation 

[16]. It has been  demonstrated in animal models  

that serotonin receptor system  are involved  in the 

pathophysiology of several psychiatric disorders, 

including depressive spectrum disorders [17] [18], 

alcohol use disorders [19, 20] and PTSD [21,22]. 

c) Endocannabinoid system  

Various lines of evidence suggest that the 

endogenous cannabinoids (eCB), anandamide 

(AEA) and 2-arachidonolyflycerol (2-AG) which 

exert much of their actions through the two known 

cannabinoid (CB) receptors (CB1, CB2), play a vital  

role in the development [23] and functioning of 

PTSD circuit, specifically in stress responses [24-

29]. The CB1 receptors are of primary interest as 
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recent studies showed a specific and primary [30] 

role for the CB1 receptor in mediating the 

neurobiological rationale  and behavioural 

consequences of exposure to stress  and 

development of PTSD. 

d) Hypothalamo Pituitary Axis and 

Corticotrophin Releasing Factor 

The HPA axis is a stress-responsive 

neuroendocrine system that ties the CNS to the 

endocrine system. The HPA axis assists with the 

adaptation to stress and the maintenance of 

homeostasis after challenge, yet is also vital in 

supporting baseline functioning [31]. A 

dysfunctional HPA axis is associated with 

numerous psychosomatic and psychiatric disorders 

[32-40]. 

Corticotropin-releasing factor (CRF) is a 

neuronal signalling molecule produced by cells in 

the hypothalamus in response to physical or 

psychological stress. Increased levels of CRF in the 

hypothalamus in response to stress results in the 

activation of the HPA axis and increased release of 

cortisol. Patients of PTSD has elevated levels of 

CRF in  cerebrospinal fluid [41,42] and there are 

many abnormalities in various systems of  HPA 

axis [43].These suggest the role of compounds that 

has a inhibitory effect on the CRF system or  HPA 

axis hormones in the management scheme of PTSD 

[ 44]. 

e) Opioid system 

Many evidences connect opioid systems in 

the development of PTSD. Relevant to the etiology 

of PTSD, is the expression pattern of the κ-OR 

with high receptor levels in a ventral medial, 

prefrontal, cortex-hippocampal-limbic circuit 

[45,46] where they mediate anxiety-like behaviours 

[47].  

 

II. DISCUSSION 
During emergence of  COVID-19 

emerged in China in later part of 2019, in order to 

stop the spread of virus majority of people were 

home-quaranted. A study done by Wanjie Tang  et 

al [48] explored the prevalence of post-traumatic 

stress disorder (PTSD) and depression in a sample 

of home-quarantined college students to identify 

the psychological distress risk factors. 

 Online survey versions of PTSD 

Checklist Civilian Version and the 9-question 

Patient Health Questionnaires (PHQ-9) were used 

among 2485 participants who were from 6 

universities to assess the PTSD and depressive 

symptoms. Various data on durations of sleep,time 

of home quarantine,exposure and socio 

demographic variables were collected.[48] 

There was prevalence of 2.75 and 9% 

respectively for PTSD and depression.Coming to 

psychological distress, feeling extreme fear was its 

most significant risk factor.It was  followed by less 

sleep durations, being in their graduating year 

(4
th
 year) and living in areas severely  afflicted . 

Sleep durations was the principal  mediator 

between exposures and mental health 

problems.[48] 

Unlike individual level traumatic events, 

the COVID-19 pandemic  has been a continuing 

crisis for every member of society. It is well 

established  that stressful events like natural 

disasters and man-made traumas can have a 

significant mental health impact and can lead to 

conditions such as posttraumatic stress disorder 

(PTSD) and depression [49,50
 
]. The impact of 

acute, pervasive, and continuing stressors on public 

and individual psychologies, like those associated 

with highly infectious and fatal disease outbreaks 

[51] is not properlyunderstood.Further, little is 

known about the prevalence and risk factors for 

mental health problems when faced with such 

stressors. Studies based on the 2003 SARS 

epidemic outbreak showed that during the 

epidemic, all  groups of people from the general 

public to health care workers had many  

psychological disorders such as fear and worry[52], 

PTSD. Other than this, in a sample of college 

students ,stressors related to SARS were the 

principal predictors of psychological symptoms 

[53].  

During the SARS outbreak, many people 

suffered from poor sleep  because of anxiety and 

depressive symptoms [54]. Hence,  it is reasonable 

to assume that a higher exposure leads to decreased 

sleep, which in turn increases the risk of mental 

illness. And thus it is essential to have a knowledge 

of the probable association between the COVID-19 

pandemic, sleep duration and underlying mental 

illnesses in the population of college students. 

Many people chose to remain quarantined  when 

the outbreak was occurred. However, based on a 

study published from the SARS epidemic, a longer 

duration of isolation has higher possibility of 

psychological distress [55].  

The COronaVIrus Disease-19 (COVID-

19) pandemic has brought into limelight the urgent 

need to focus on its impact on the mental health of 

Healthcare Workers (HCWs) who are at the 

frontline. It has been consistently shown that a high 

proportion of HCWs is at greater risk for 

developing Posttraumatic Stress Disorder (PTSD) 

and Posttraumatic Stress Symptoms (PTSS). [55] 

Due to alarming rate of exposure of the 

highly stressful work-related situations ,the 
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Healthcare Workers(HCWs) are at high risk of 

developing PTSD in emergency settings.[55] 

The exposers  taken into account are: 

critical care managemrnt, trauma care , frequently 

witnessing  death , operating in crowded settings, 

disturbance of circadian rhythms due to shift 

work[56,57]. PTSD rates have been reported to 

range from 10 to about 20% [58,59,60], with even 

higher PTSD rates (8% to 30%) among Intensive 

Care Unit (ICU) staff 

Many studies reported a high risk for 

adverse psychological reactions, particularly PTSS 

and PTSD among the frontline workers which 

indicate proximity to “ground zero” as a primary 

risk factor [61]. HCWs’ fear of transmitting th 

disease to  family, friends ,  stigmatization and 

rejection in society  because of their hospital work 

were also reported. Studies also reported the 

reluctance to work and/or considering quitting their 

job, including high stress levels, symptoms of 

anxiety spectrum disorders, which could have long-

term psychological implications [62,63]. The self-

perceived high risk for contagion might be the most 

crucial aspect in relation to the front-line activities, 

with for example[64,65]failing to find any 

significant difference between HCWs in SARS vs. 

non-SARS units in PTSD prevalence rate. This 

indicates that not only HCWs working within the 

SARS units, but also those working outside them 

and facing uncertainty because of displacement, 

might develop PTSS during the pandemic. 

Now coming to another study done by   

Cindy et al.[66]. 

 Assessment of factors related to anxiety 

spectrum disorders and PTSD symptomatology 

during the pandemic was done .The clinical 

implications for U.S. young adult mental healthe 

were also put forward.As previously highlighted, 

the sense of isolation was an important factor 

related to PTSS. Consequently, HCWs who had 

been quarantined were at greater risk [67] as well 

as HCW survivors from the infection.  

The COVID-19 pandemic that has 

upended the lives of individuals worldwide 

escalated in the U.S. beginning in March of 2020.It 

is very difficult to understand  the effects of mental 

health  due to COVID-19, as prospective studies on 

the effects of a pandemic are not widely available 

till now[61]. 

Findings of a study done Claudia 

Carmassi et al.[61]highlight major psychological 

challenges faced by young adults during the initial 

weeks of the COVID-19 pandemic. At least one-

third of young adults reported having clinically 

elevated levels of depression (43.3%), anxiety 

(45.4%), and PTSD symptoms (31.8%). The rates 

of depression, anxiety, and PTSD  werehigh 

compared to prior studies that had used the same 

cut points [61]. 

Surprisingly, maximum respondents 

reported feeling isolated during the first initial part 

of the pandemic. They also had low ability to 

tolerate distress. Despite, maximum reportedthat 

social support from family, partners, and other well 

wishers were instrumental  during this time.  

 

III. CONCLUSION 
Keeping the  above three studies in mind,it 

is fair to conclude upon the fact that there is already 

an emergence of PTSD like symptomology in 

different strata of the society arising amidst the 

COVID-19 pandemic.The future withholds areas of 

potential study with detailed inclusion of 

pathophysiological factors of PTSD and its 

correlation with mental health. 
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