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ABSTRACT

Human beings prefer a predictable and certain environment over an unpredictable and
uncertain environment. No one predicted the coronavirus pandemic and it is not certain
when the pandemic will come to an end. Pandemics not only affect the physical health
but also the mental health of the public. An increase in anxiety and suicide rates has been
reported during the previous pandemics and the same trend is also being observed in
this current pandemic as well. Pandemics inevitably result in unpredictable and uncertain
environments. Many studies have proven that unpredictability and uncertainty increase
the levels of stress and anxiety in animals and humans. Coronavirus pandemic has caused
many unpredictable and uncertain events resulting in increased confusion, frustration,
stress and anxiety among the public. For instance, the institution of lockdowns was
unpredictable and it was uncertain when the lockdowns will be unlocked. Similarly,
events that unfolded around the initial touting of chloroquine and hydroxychloroquine as
a possible therapeutic agent and later lack of evidence in support of these drugs resulted
in extreme confusion and frustration. The uncertainty around if a vaccine for coronavirus
will be developed and when it will become available for public use has also caused
stress and anxiety. Current studies indicate that coronavirus is not just a respiratory
virus but it also affects the kidneys, brain, heart and blood vessels. This unpredictable
nature of the virus has caused further confusion and frustration. These unpredictable and
uncertain events around the current pandemic might have increased the levels of stress
and anxiety among the public.
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INTRODUCTION

In his famous theory of the hierarchy of satisfied, are now underestimated. A man
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needs, Abraham Maslow proposes that a
need for safety comes next to physiological
needs like food, water, rest, warmth etc. for
human beings.! A few examples of safety
needs are personal security, financial security,
emotional security, social stability, freedom
from fear and most importantly health and
well-being> But Abraham Maslow also

concedes that “practically everything looks  certain. Human beings prefer a certain and i ‘%—» g

less important than safety, even sometimes predictable environment over an uncertain He s
. . . . . . § ==y 7

the physiological needs which being and unpredictable environment! In a oW,

may be characterized as living almost for
safety alone”. Recent studies also claim that
safety needs are even more important and
fundamental than physiological needs.> To
feel safe, people need order, certainty and
control in their lives. Order is when people
can predict everything in their environment
and everything in their environment is
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certain and predictable environment, people can lead
a satisfied, stable, calm, competent and healthy life.”
On the other hand, unpredictability and uncertainty in
life cause fear, stress, anxiety and associated disorders.®
Studies have shown that unpredictable and uncertain
events cause responses that mimic a sustained state
of distress and anxiety rather than short term fear.’
Temporal unpredictability is defined as ambiguity in
when an event will occur and probabilistic uncertainty is
defined as ambiguity in how likely an event is to occut.?
Several animal and human studies have shown that
temporal unpredictability and probabilistic uncertainty
causes an increase in the levels of anxiety and associated
disorders.”""

A cluster of cases with pneumonia was first reported in
Wuhan city, China in the month of December 2019. The
cause of this was later found to be a highly pathogenic
viral infection caused by SARS-CoV-2. On 11" March
2020, the World Health Organization (WHO) declared
the novel coronavirus (COVID-19) outbreak a global
pandemic." Governments and people all over the world
failed to realize and accept the reality and potential
consequences of COVID-19 at the initial stages of
global pandemic. But as the number of infected cases
and death rates due to COVID-19 increased drastically
on a regular basis all around the globe, governments
started to take the pandemic seriously. Governments
responded by taking a range of preventive measures
like the closure of national and international borders,
closure of educational institutions, movie theatres,
museums, parks, beaches, gyms, cancellation of cultural,
religious and sporting events, bans on public transport,
suspension of tourism and national lockdowns. All these
measures were aimed at preventing the transmission of
COVID-19 but inevitably it also led to an unpredictable
and uncertain present and future. The public had many
questions: When will the pandemic end? Can any of the
available drugs cure COVID-19? When will a successful
vaccine be developed? How soon the developed vaccine
will become accessible to everyone especially to the
people in the undeveloped and developing countries? Is
Chloroquine effective? How important are face masks
and hand sanitizers? Does COVID-19 also affect the
brain and the heart? Currently, there ate no certain
answers and no one can predict the answers either. This
current unpredictable and uncertain state due to the
COVID-19 pandemic has led to feat, stress, anxiety and
an increase in the rate of suicides. This paper reviews
how the developments since December 2019 has led to
an unpredictable and uncertain present and future and
how this affects the mental wellbeing of people.
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Temporal and Probabilistic

uncertainty

unpredictability

Humans experience heightened stress and anxiety to
unpredictable and uncertain events than predictable
and certain events in life. In general, humans prefer
predictable aversive events over unpredictable aversive
events.*'? This fact is supported by the safety signal
hypothesis which states that “when an organism can
predict threat because it is signaled by a cue, the absence
of the threat signal comes to predict the absence of
danger, that is, safety. However, when aversive events
are not signaled (unpredictable), the periods of safety
are also not signaled. In the absence of periods of safety,
the organism remains in a state of chronic anxiety and
sustained anxious anticipation”.”” The NPU threat test
is widely used to assess the effect of unpredictable and
uncertain threats on emotions in humans and animals.
There are three different conditions in the NPU threat
test: no aversive event, predictable aversive events
(the oncoming aversive event is signaled by a cue) and
unpredictable aversive events (the oncoming aversive
event is not signaled)." Electric shocks, screams,
disturbing pictures, a blast of air to the neck are some
of the commonly employed aversive events in the NPU
threat test. The response, the subjects’ fear and anxiety
in response to predictable and unpredictable threats, is
assessed most commonly by startle reflex."

A study by Grillon ef 4l investigated the emotional
responses in 72 healthy volunteers to predictable
and unpredictable shocks. The results of this study
revealed that unpredictable shocks produced a higher
level of sustained anxiety than predictable shocks. "
Shankman ¢# a/. examined the timing and intensity of
predictable and unpredictable shocks in 115 student
volunteers. Results revealed that anxiety was elevated
for unpredictable timing and intensity suggesting that
unpredictability plays a role in anxiety in human beings."
It has also been reported that panic disorder patients are
extremely sensitive to unpredictable aversive stimuli. In
this study, 18 panic disorder patients and 24 volunteers
were subjected to predictable and unpredictable aversive
stimuli. A heightened level of anxiety was observed in
panic disorder patients in unpredictable conditions."
Anja Schmitz and colleagues examined the anxious
responses to predictable and unpredictable threats in
a group of 48 children and adolescents (27 boys and
21 girls; age range, 7-17). An intense blast of air was
used as an aversive stimulus in this study and anxious
responses were measured with the startle reflex.
An increase in startle response was observed in
unpredictable condition and an elevation in startle
also observed between cues in

responses was
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unpredictable conditions compared with neutral
condition indicating a sustained level of anxiety during
unpredictable conditions.'®

The coronavirus pandemic has affected people around
the globe in multiple ways. The fear of him/her or their
family getting infected and stress and anxiety about an
uncertain and unpredictable present and future have
affected the mental health of the population.'” Social
isolation and economic burden caused by lockdowns
have further heightened the anxiety and stress among
people. This fear and anxiety are further exacerbated
by false information about the transmission of the
virus, the number of infected cases, mortality rate and
lack of preventive or therapeutic measures against
coronavirus.'™” Past epidemics have always been
associated with fear and anxiety. For instance, there was
an increase in suicide rates in the US during the Spanish
flu between 1918 and 1920. The suicide rate first peaked
between October 1918 and April 1919, and then again
in the winter of 1919-1920. These periods coincide
with the first and second major wave of the Spanish
flu epidemic.”’ Similatly, during the Ebola epidemic, an
increase in psychological stress was observed among
the survivors due to social isolation, daily exposure to
deaths of family and friends, exposure to dead bodies,
unfair treatment by the medical staff, social stigma and
confusing messages regarding the transmission of Ebola
from government and otrganizations.”’ An increase in
suicide rate was observed among the people aged over
65 in Hong Kong during the 2003 outbreak of severe
acute respiratory syndrome (SARS).? A similar trend
of increase in anxiety and suicides has been reported
in the current pandemic of COVID-19.” A similar
trend of an increase in suicides is observed even among
practicing physicians. Cuiyan wang e/ a/. surveyed the
general public in China through an online survey from
31 January to 2 February 2020 to assess the level of
psychological impact, stress, anxiety and depression
during the initial stages of the COVID-19 pandemic.
Among the participants, 53.8% reported moderate to
severe psychological impact; 28.8% reported moderate
to severe anxiety symptoms; 16.5% reported moderate
to severe depression symptoms and 8.1% reported
moderate to severe stress levels.** A similar nationwide
study carried out by Jianyin Qiu and colleagues received
52730 responses from China, Hong Kong, Macau
and Taiwan by 10 February 2020. About 35% of the
participants revealed that they experienced distress due
to the current pandemic. Women and participants
between 18 and 30 years of age and people over
60 reported a higher level of stress in this study.”
Psychological stress in the times of epidemics can be

Indian Journal of Pharmaceutical Education and Research | Vol 56 | Issue 2 | Apr-Jun, 2022

attributed to intense fear of contracting the disease,
social stigma associated with communicable diseases,
anxious uncertainty due to the invisible nature of
microorganisms, social isolation and lack of preventive

2326 Sinta Gamonal-Limcaoco

and therapeutic measures.
et al. carried out a survey to analyze the level of stress in
people during the pandemic from 48 countries. A web
based survey was sent to the study participants (#=1523)
between 17" March 2020 and 1% May 2020. The results
of this study show an increased level of stress among
the study participants especially among students, women
and young adults.”’ Samantha K Brooks e a/ have
reported that quarantine during the pandemic increases
the negative psychological effects like post-traumatic
stress, anxiety and confusion. It has been reported in
this work that the level of stress is increased when
adequate information and a clear rationale is not given
to the patients. The authors of this work suggest that
when quarantine is deemed necessary a clear rationale
for quarantine and a detailed information should be
given to the patients as this could decrease the level of
stress by neutralizing unpredictability and uncertainty
around them.” A high percentage of distress (71.5%),
depression (50%), anxiety(44.6%) and insomnia (34%)
was found even among health care workers in a survey
that involved 1257 healthcare workers.”

The unexpected institution of lockdown

No one predicted the imposition of lockdowns and no
one was certain about when the lockdowns will come
to an end. A cross-country panel analysis reveals that
lockdown has effectively reduced the number of new
cases in the countries that implemented lockdown
compared to those countries that did not institute
lockdowns. A significant change was observed around
10 days after lockdowns and the efficacy continued
to grow up to 20 days after lockdowns. A similar
study in Spain between 14 March 2020 and 25 April
2020 demonstrated a positive impact of lockdown
in controlling the pandemic. The study reports that
lockdown in Spain resulted in a decrease in incidence,
hospital admissions, ICU admissions and mortality
rates.”’ Although lockdowns helped in reducing the rate
of  transmission, lockdowns were announced
unexpectedly.  For the
announced by the prime minister with little notice.
The prime minister addressed the nation of 1.3
billion population on 24 March 2020 at 8 PM and the
lockdown came into force at midnight with just four
hours of notice.”” This unexpected and unpredictable
implementation of lockdown forced millions of poor
migrant workers to walk thousands of kilometers to

instance, lockdown  was

323



Jayaram, et al.: Anxiety in the Times of COVID-19 Pandemic

reach home. Krishan Kumar ef a/. carried out a cross-
sectional study to evaluate the psychological impact
of COVID-19 pandemic and lockdown on migrant
workers in India. About 73.5% of the participants
screened positive for depression and 50% for anxiety.
Among the participants 58.1% complained frustration,
55.1% complained low mood, 51 % complained
irritation and 51% also complained about fear of
death.” Indian psychiatry association conducted an
online survey to evaluate the psychological impact of
lockdown on general public. A total of 1871 replies were
obtained during the survey, with 1685 (90.05%) of them
being evaluated. About a quarter of the participants
(38.2%) experienced anxiety, and 10.5 percent had
depression. Anxiety or depression was present in 40.5
percent of the subjects. Around three-quarters of the
individuals (74.1%) experienced moderate stress, and
71.7 petrcent indicated low well-being.”* Lockdowns
also cause a decrease in social integration and loneliness
due to reduced access to friends and relatives and
this results in anxiety and depression. The Durkheim
petspective on suicide proposes that there is an increase
in suicide rates with a decrease in social integration.
Lockdowns inevitably result in social isolation due to
closure of national and international borders, closure
of educational institutions, movie theatres, museums,
parks, beaches, gyms, cancellation of cultural, religious
and sporting events, bans on public transport and
suspension of tourism. But there was a lack of consensus
and uncertainty among different countries regarding
the effectiveness of lockdowns in containing the
spread of coronavirus. For instance, China agrees that
lockdowns helped to control the spread but Taiwan
managed to control the spread without imposing a
lockdown. Sweden considers lockdown an unnecessary
measure and the US believes that lockdown has to
be lifted very soon.”” Social isolation coupled with
confusions around sudden imposition and unlocking
of lockdowns have further exacerbated the stress and
anxiety among the public.

An uncertain wait for a vaccine

In the height of COVID-19 crisis, the most important
question people all around the globe had was - When
will a vaccine become available for COVID-19? Most
governments tryiedto develop a vaccine within a few
months but scientists believed that it will take at least
a few years to develop an effective and safe vaccine.
Developing an effective and safe vaccine is a tedious
process that takes an average of 10-15 years and costs
between 600 million and 1 billion USD.*”¢ But this long
and costly development process does not guarantee a
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successful vaccine. For instance, no vaccine has still
been developed for HIV, herpes simplex and hepatitis
C even after several years of experimentation. In some
cases, it took a longer than average period to develop
a vaccine. For example, it took 26 years to successfully
develop a vaccine for human papillomavirus and
25 years for rotavirus. To overcome this time limitation,
governments and pharmaceutical companies have
expedited the developmental process.” But this, in
turn, has created anxiety among the public about the
safety and efficacy of vaccines developed in a short
period. A recent study conducted in May 2020 in the
US reports that 31% of the participants revealed that
they were uncertain about whether they would receive
the COVID-19 vaccine when it becomes available
and 20% expressed that they would choose not to get
vaccinated because of the fear of safety and adverse
effects.

But fortunately the vaccine discovery process against
COVID-19 was very fruitful and multiple vaccines are
currently approved by world health organization. The
vaccine approved by world health organization are
Covaxin, Covishield, Sinopharm, Sinovac, Moderna,
jannsen and Pfizer’s RNA vaccine.” A cross-sectional
study involving 1342 participants was conducted to
analyze the attitude towards COVID-19 vaccination in
India. This study revealed that 79 percent of those polled
would take the COVID-19 vaccine while only 2% were
unwilling to take the vaccine.”” A similar study involving
467 participants revealed that 70.44 % were willing to
take COVID-19 Vaccination.* The development of
mild or major side effects following immunisation is
the most important reason in vaccine hesitancy. Vaccine
acceptability improves whenever more information
about vaccine safety and efficacy becomes available
in the public domain, preferably from a centralised,
and trustworthy source. Reliable information from a
centralized source decreases the uncertainty around the
safety and efficacy of vaccines.

The chloroquine saga

In the initial weeks of the coronavirus pandemic,
chloroquine and hydroxychloroquine were touted
as “wonder drugs” for COVID-19. This was based
on several zn-vitro reports that chloroquine and
hydroxychloroquine inhibit the growth of novel
coronavirus.*** Chloroquine has also been reported to
inhibit many viruses like Borna disease virus, the minute
virus of mice, the avian leucosis virus, Mayaro virus and
members of the Flaviviridae family.”® The possibility
that chloroquine and hydroxychloroquine could turn
out to be an effective therapeutic agent against novel
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coronavitus led to a sudden increase in the demand
for chloroquine and hydroxychloroquine at a global
level. India, the wotld’s largest producer of generic
drugs, banned the export of hydroxychloroquine and
other formulations made from hydroxychloroquine
but later reversed the decision.* On March 28, 2020,
Food and Drug Administration (FDA) authorized the
emergency use of chloroquine and hydroxychloroquine
to treat adults and adolescents who weigh 50 kg or
more and are hospitalized with COVID-19* and on
June 15, 2020, FDA revoked the use of chloroquine
and hydroxychloroquine for coronavirus infection*
following reports of serious adverse effects and lack
of conclusive evidence of efficacy. Preliminary results
from RECOVERY trial indicate that chloroquine
does not have any significant effect on mortality and
also no beneficial effects on hospital stay duration
or other outcomes were observed.”” Another study
found that hydroxychloroquine is not an effective
post-exposure prophylactic against coronavirus. The
incidence of a new illness compatible with Covid-19
did not differ significantly between those receiving
hydroxychloroquine (11.8%) and those receiving placebo
(14%).* Currently, as many as 15 drugs (Lopinavir,
ritonavir, nafamostat, camostat, Famotidine umifenovir
nitazoxanide ivermectin corticosteroids, tocilizumab,
sarilumab, bevacizumab, fluvoxamine) are being tested
for their possible therapeutic effect against novel
coronavirus and all these studies are being carried out
with caution so as not to repeat the mistakes made with
chloroquine and hydroxychloroquine.”” The projection
of chloroquine and hydroxychloroquine as promising
therapeutic agents in the initial days of the pandemic
and the eventual failure of these two drugs as therapeutic
agents has led to extreme confusion, frustration and
anxiety among the public. The unpredictable wait
for a therapeutic agent against coronavirus and the
uncertainty of when a therapeutic agent might become
available can cause stress and anxiety among the public.

Not just a respiratory virus

Coronavirus was Initially expected to affect only the
respiratory tract and so it was a severe respiratory
illness. But as the number of coronavirus cases
increased, it came to light that coronavirus also affects
other organs like blood vessels, kidneys, liver, heart and
brain.*”' Patients with coronavirus also experience
renal, cardiovascular, neurological, gastrointestinal and
other symptoms apart from respiratory symptoms.
This unpredictable outcome of coronavirus disease has
caused extreme chaos and confusion among medical
professionals and the public.
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COVID-19 and Variants

One of the major and worrisome features of COVID-
19 pandemic is emergence of variants of SARS-Cov-2
virus. WHO has been tracking and assessing the
evolution of SARS-CoV-2 in partnership with national
authorities and researchers from all over the world since
January 2020. The emergence of COVID-19 variants in
the late 2020 posed an increased risk to public health.”*>
This prompted WHO to characterize the COVID-19
variants into specific Variants of Interest (VOIs) and
Variants of Concern (VOCs), in order to prioritise
global monitoring and research, and ultimately to inform
the ongoing response to the COVID-19 pandemic.
WHO has declared alpha, beta, gamma, delta and
omicron as variants of concern.”® All microorganisms
undergo mutations and change over time. Most often
these muations do not affect the fundamental feature
of the organism. However, some mutations increase
the rate of transmission, virulence, severity of disease
and susceptibility to vaccines. It is important to identify
the COVID-19 variants as and when they originate and
communicate the information to the public to create
awareness and decrease anxiety and stress among the

public.

The confusions around immunity

In general, the presence of antibodies in an individual
against a specific pathogen protects them from a
second infection. But in the case of coronavirus, there
is no substantial evidence to prove that the presence of
antibodies in an individual protects them from a second
coronavirus infection.””” WHO has informed that “at
this point in the pandemic, there is not enough evidence
about the effectiveness of antibody-mediated immunity
to guarantee the accuracy of an “immunity passport”
or “risk-free certificate” People who assume that they
are immune to a second infection because they have
received a positive test result may ignore public health
advice. The use of such certificates may therefore

increase the risks of continued transmission”.*

ACKNOWLEDGEMENT

The authors would like to thank the Department of
Science and Technology — Fund for Improvement of
Science and Technology Infrastructure in Universities
and Higher Educational Institutions (DST-FIST), New
Delhi for their infrastructure support to our department.
We acknowledge the generous research infrastructure
and supports from ]SS College of Pharmacy, JSS
Academy of Higher Education and Research, Rocklands,
Ooty, The Nilgiris, Tamil Nadu, India.

325



Jayaram, et al.: Anxiety in the Times of COVID-19 Pandemic

CONFLICT OF INTEREST

The authors declare that there is no conflict of interest.

ABBREVIATIONS

COVID-19: Coronavirus disease 2019; FDA: Food and
Drug Administration; HIV: Human immunodeficiency
virus; ICU: Intensive care unit; NPU: No shock,
Predictable shock, Unpredictable shock; RECOVERY:
Randomised Evaluation of COVID-19 therapy; SARS:
Severe acute respiratory syndrome; SARS-CoV-2:
severe acute respiratory syndrome coronavirus 2; US:
United States; USD: United States Dollar; WHO:
World Health Organization.

REFERENCES

1.

326

Mcleod S. mas low’s hierarchy of needs Maslow’s hierarchy of needs.
Business. 2018;20:3-5.

Zheng Z, Gu S, Lei Y, LuS, Wang W, Li Y, et al. Safety needs mediate stressful
events induced mental disorders. Neural Plast. 2016;2016:8058093. doi:
10.1155/2016/8058093, PMID 27738527.

Norman GJ, Norris CJ, Gollan J, Ito TA, Hawkley LC, Larsen JT, et al. Current
emotion research in psychophysiology: The neurobiology of evaluative
bivalence. Emot Rev. 2011;3(3):349-59. doi: 10.1177/1754073911402403.
Badia P, Suter S, Lewis P. Preference for warned shock: Information
and/or preparation. Psychol Rep. 1967 Feb;20(1):271-4. doi: 10.2466/
pr0.1967.20.1.271.

Herry C, Bach DR, Esposito F, Di Salle F, Perrig WJ, Scheffler K,
et al. Processing of temporal unpredictability in human and animal
amygdala. J Neurosci. 2007 May 30;27(22):5958-66. doi: 10.1523/
JNEUROSCI.5218-06.2007, PMID 17537966.

Foa EB, Zinbarg R, Rothbaum BO. Uncontrollability and unpredictability
in post-traumatic stress disorder: An animal model. Psychol Bull. 1992
Sep;112(2):218-38. doi: 10.1037/0033-2909.112.2.218, PMID 1454893.
Davis M, Walker DL, Miles L, Grillon C. Phasic vs sustained fear in
rats and humans: Role of the extended amygdala in fear vs anxiety.
Neuropsychopharmacology. 2010 Jan;35(1):105-35. doi:  10.1038/
npp.2009.109, PMID 19693004.

Lake JI, LaBar KS. Unpredictability and uncertainty in anxiety: A new direction
for emotional timing research. Front Integr Neurosci. 2011 Sep 19;5:55. doi:
10.3389/fnint.2011.00055, PMID 21954380.

Rosen JB, Donley MP. Animal studies of amygdala function in fear and
uncertainty: Relevance to human research. Biol Psychol. 2006 Jul 1;73(1):49-60.
doi: 10.1016/j.biopsycho.2006.01.007, PMID 16500019.

Grillon C, Pine DS, Lissek S, Rabin S, Bonne O, Vythilingam M. Increased
anxiety during anticipation of unpredictable aversive stimuli in posttraumatic
stress disorder but not in generalized anxiety disorder. Biol Psychiatry. 2009
Jul 1;66(1):47-53. doi: 10.1016/j.biopsych.2008.12.028, PMID 19217076.
Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic. Acta Biomed.
2020;91(1):157-60. doi: 10.23750/abm.v91i1.9397, PMID 32191675.
Lockard JS. Choice of a warning signal or no warning signal in an
unavoidable shock situation. J Comp Physiol Psychol. 1963 Jun;56(3):526-
30. doi: 10.1037/h0041552, PMID 13931179.

Grillon C, Baas JP, Lissek S, Smith K, Milstein J. Anxious responses to
predictable and unpredictable aversive events. Behav Neurosci. 2004
Oct;118(5):916-24. doi: 10.1037/0735-7044.118.5.916, PMID 15506874.
Schmitz A, Grillon C. Assessing fear and anxiety in humans using the threat
of predictable and unpredictable aversive events (the NPU-threat test).
Nat Protoc. 2012 Mar;7(3):527-32. doi: 10.1038/nprot.2012.001, PMID
22362158.

Shabani S, Dehghani M, Hedayati M, Rezaei O. Relationship of serum
serotonin and salivary cortisol with sensation seeking. Int J Psychophysiol.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

2011 Sep
21854814.
Schmitz A, Merikangas K, Swendsen H, Cui L, Heaton L, Grillon C. Measuring

1;81(3):225-9. doi: 10.1016/j.ijpsycho.2011.06.015, PMID

anxious responses to predictable and unpredictable threat in children and
adolescents. J Exp Child Psychol. 2011 Oct 1;110(2):159-70. doi: 10.1016/j.
jecp.2011.02.014, PMID 21440905.

Ornell F, Schuch JB, Sordi AO, Kessler FHP. 'Pandemic fear’ and COVID-19:
Mental health burden and strategies. Braz J Psychiatry. 2020 Jun;42(3):232-
5. doi: 10.1590/1516-4446-2020-0008, PMID 32267343.

Malta M, Rimoin AW, Strathdee SA. The coronavirus. 2019-nCoV epidemic:
Is hindsight;20/207?. EClinicalMedicine;Mar 1;20:2020.

Cascella M, Rajnik M, Aleem A, Dulebohn S, Di Napoli R. Features,
evaluation, and treatment of coronavirus (COVID-19). StatPearls. 2021 Apr
20.

Wasserman IM. The impact of epidemic, war, prohibiton and media
on suicide: United States, 1910-1920. Suicide Life Threat Behav. 1992
Jun;22(2):240-54. PMID 1626335.

Rabelo |, Lee V, Fallah MP, Massaquoi M, Evlampidou I, Crestani R, et al.
Psychological Distress among Ebola Survivors Discharged from an Ebola
Treatment Unit in Monrovia, Liberia - A Qualitative Study. Front Public Health.
2016 Jul 4;4:142. doi: 10.3389/fpubh.2016.00142, PMID 27458576.

Cheung YT, Chau PH, Yip PS. A revisit on older adults suicides and
severe acute respiratory syndrome (SARS) epidemic in Hong Kong. Int J
Geriatr Psychiatry. 2008 Dec;23(12):1231-8. doi: 10.1002/gps.2056, PMID
18500689.

Sher L. The impact of the COVID-19 pandemic on suicide rates. QJM An
Int J Med. 2020 Oct;113(10):707-12. doi: 10.1093/gjmed/hcaa202, PMID
32539153.

Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Inmediate psychological
responses and associated factors during the initial stage of the 2019
coronavirus disease (COVID-19) epidemic among the general population in
China. Int J Environ Res Public Health. 2020 Jan;17(5):1729. doi: 10.3390/
ijerph17051729, PMID 32155789.

Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y. A nationwide survey
of psychological distress among Chinese people in the COVID-19
epidemic: Implications and policy recommendations. Gen Psychiatr.
2020;33(2):2100213. doi: 10.1136/gpsych-2020-100213, PMID 32215365.
Shultz JM, Cooper JL, Baingana F, Oquendo MA, Espinel Z, Althouse BM,
et al. The role of fear-related behaviors in the 2013-2016 West Africa Ebola
virus disease outbreak. Curr Psychiatry Rep. 2016 Nov;18(11):104. doi:
10.1007/s11920-016-0741-y, PMID 27739026.

Gamonal-Limcaoco S, Montero-Mateos E, Lozano-Lépez MT, Macia-Casas
A, Matias-Fernandez J, Roncero C. Perceived stress in different countries at
the beginning of the coronavirus pandemic. Int J Psychiatry Med. 2021 Jul
16:912174211033710. doi: 10.1177/00912174211033710, PMID 34266339.
Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et
al. The psychological impact of quarantine and how to reduce it: Rapid review
of the evidence. Lancet. 2020 Mar 14;395(10227):912-20. doi: 10.1016/
S0140-6736(20)30460-8, PMID 32112714.

LaiJ,Ma S, Wang Y, Cai Z, Hu J, Wei N, et al. Factors associated with mental
health outcomes among health care workers exposed to coronavirus disease
2019. JAMA Network Open. 2020 Mar 2;3(3):€203976-. doi: 10.1001/
jamanetworkopen.2020.3976, PMID 32202646.

Alfano V, Ercolano S. The efficacy of lockdown against COVID-19: A
cross-country panel analysis. Appl Health Econ Health Policy. 2020
Aug;18(4):509-17. doi: 10.1007/s40258-020-00596-3, PMID 32495067.
Siqueira CADS, Freitas YNL, Cancela MC, Carvalho M, Oliveras-Fabregas A,
de Souza DLB. The effect of lockdown on the outcomes of COVID-19 in
Spain: An ecological study. PLOS ONE. 2020 Jul 29;15(7):e0236779. doi:
10.1371/journal.pone.0236779, PMID 32726363.

Gettleman J, Schultz K. Coronavirus in India: modi orders total lockdown of
21 days. The New York Times; 2020.

Kumar K, Mehra A, Sahoo S, Nehra R, Grover S. The psychological impact
of COVID-19 pandemic and lockdown on the migrant workers: A cross-
sectional survey. Asian J Psychiatr. 2020 Oct;53:102252. doi: 10.1016/j.
ajp.2020.102252.

Grover S, Sahoo S, Mehra A, Avasthi A, Tripathi A, Subramanyan A, et al.
Psychological impact of COVID-19 lockdown: An online survey from

Indian Journal of Pharmaceutical Education and Research | Vol 56 | Issue 2 | Apr-Jun, 2022



35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Indian Journal of Pharmaceutical Education and Research | Vol 56 | Issue 2 | Apr-Jun, 2022

Jayaram, et al.: Anxiety in the Times of COVID-19 Pandemic

India. Indian J Psychiatry. 2020 Jul;62(4):354-62. doi: 10.4103/psychiatry.
IndianJPsychiatry_427_20, PMID 33165368.

International Federation of Pharmaceutical Manufacturers and Associations.
The steps behind developing a new vaccine. IFPMA Resour. 2014.
Sebastian J, Dhati Ravi M, Kumar TP. COVID-19 Vaccine Development,
Trials and Tribulations. IJPER. 2020;54(3s):s457-sS463. doi: 10.5530/
ijper.54.3s.144.

Shah A, Marks PW, Hahn SM. Unwavering regulatory safeguards for
COVID-19 vaccines. JAMA. 2020 Sep 8;324(10):931-2. doi: 10.1001/
jama.2020.15725, PMID 32766736.

Kaur SP, Gupta V. COVID-19 Vaccine: A comprehensive status report. Virus
Res. 2020 Aug 13;288:198114. doi: 10.1016/j.virusres.2020.198114.
Bhartiya S, Kumar N, Singh T, Murugan S, Rajavel S, Wadhwani M.
Knowledge, attitude and practice towards COVID-19 vaccination acceptance
in West India. Int J Community Med Public Health. 2021;8(3):1170-6. doi:
10.18203/2394-6040.iicmph20210481.

Kishore J, Venkatesh U, Ghai G, Heena, Kumar P. Perception and attitude
towards COVID-19 vaccination: A preliminary online survey from India.
J Family Med Prim Care. 2021 Aug;10(8):3116-21. doi: 10.4103/jfmpc.
jfmpc_2530_20, PMID 34660456.

Yao X, Ye F, Zhang M, Cui C, Huang B, Niu P, et al. In vitro antiviral activity
and projection of optimized dosing design of hydroxychloroquine for the
treatment of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). Clin Infect Dis. 2020 Jul 28;71(15):732-9. doi: 10.1093/cid/ciaa237,
PMID 32150618.

Wang M, Cao R, Zhang L, Yang X, Liu J, Xu M, et al. Remdesivir and
chloroquine effectively inhibit the recently emerged novel coronavirus (2019-
nCoV) in vitro. Cell Res. 2020 Mar;30(3):269-71. doi: 10.1038/s41422-020-
0282-0, PMID 32020029.

Savarino A, Boelaert JR, Cassone A, Majori G, Cauda R. Effects of
chloroquine on viral infections: an old drug against today’s diseases? Lancet
Infect Dis. 2003 Nov 1;3(11):722-7. doi: 10.1016/s1473-3099(03)00806-5,
PMID 14592603.

India bans export of hydroxychloroquine amid coronavirus outbreak —
EURACTIV.com [internet] [cited Nov 8 2020]. Available from: https://
www.euractiv.com/section/global-europe/news/india-bans-export-of-
hydroxychloroquine-amid-coronavirus-outbreak/.

Ferner RE, Aronson JK. Chloroquine and hydroxychloroquine in covid-19.
BMJ. 2020 Apr 8;369:m1432. doi: 10.1136/bmj.m1432, PMID 32269046.
Coronavirus FD. update: FDA revokes emergency use authorization for
chloroquine and hydroxychloroquine. 2020.

Effect of hydroxychloroquine in hospitalized patients with Covid-19. N Engl J
Med. 2020 Oct 8.

Boulware DR, Pullen MF, Bangdiwala AS, Pastick KA, Lofgren SM,
Okafor EC, et al. A randomized trial of hydroxychloroquine as postexposure

PICTORIAL ABSTRACT

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

prophylaxis for Covid-19. N Engl J Med. 2020 Aug 6;383(6):517-25. doi:
10.1056/NEJM0a2016638, PMID 32492293.

Shaffer L. 15 Drugs being tested to treat COVID-19 and how they would work.
Nat Med. 2020. doi: 10.1038/d41591-020-00019-9, PMID 32415251.
Ackermann M, Verleden SE, Kuehnel M, Haverich A, Welte T, Laenger F,
et al. Pulmonary vascular endothelialitis, thrombosis, and angiogenesis
in Covid-19. N Engl J Med. 2020 Jul 9;383(2):120-8. doi: 10.1056/
NEJMo0a2015432, PMID 32437596.

Puelles VG, Lutgehetmann M, Lindenmeyer MT, Sperhake JP, Wong MN,
Allweiss L, et al. Multiorgan and Renal Tropism of SARS-CoV-2. N Engl J
Med. 2020;383(6):590-2. doi: 10.1056/NEJMc2011400. PMID 32402155.
Becker SJ, Taylor J, Sharfstein JM. Identifying and tracking SARS-
CoV-2 variants—A challenge and an opportunity. N Engl J Med. 2021 Jun
9;385(5):389-91. doi: 10.1056/NEJMp2103859, PMID 34107199.

Wang P, Casner RG, Nair MS, Wang M, Yu J, Cerutti G, et al. Increased
resistance of SARS-CoV-2 variant P.1 to antibody neutralization. Cell Host
Microbe. 2021 May 12;29(5):747-751.e4. doi: 10.1016/j.chom.2021.04.007,
PMID 33887205 P. 1.

SeyedAlinaghi S, Mirzapour P, Dadras O, Pashaei Z, Karimi A, MohsseniPour M,
et al. Characterization of SARS-CoV-2 different variants and related morbidity
and mortality: A systematic review. Eur J Med Res. 2021 Dec;26(1):51. doi:
10.1186/s40001-021-00524-8, PMID 34103090.

Otto SP, Day T, Arino J, Colijn C, Dushoff J, Li M, et al. The origins
and potential future of SARS-CoV-2 variants of concern in the evolving
COVID-19 pandemic. Curr Biol. 2021 Jun 23;31(14):R918-29. doi: 10.1016/j.
cub.2021.06.049, PMID 34314723.

Happi AN, Ugwu CA, Happi CT. Tracking the emergence of new SARS-
CoV-2 variants in South Africa. Nat Med. 2021 Mar;27(3):372-3. doi: 10.1038/
$41591-021-01265-1, PMID 33723453.

Le Bert N, Tan AT, Kunasegaran K, Tham CYL, Hafezi M, Chia A, et al.
SARS-CoV-2-specific T cell immunity in cases of COVID-19 and SARS,
and uninfected controls. Nature. 2020 Aug;584(7821):457-62. doi: 10.1038/
s41586-020-2550-z, PMID 32668444.

Townsend JP, Hassler HB, Wang Z, Miura S, Singh J, Kumar S, et al. The
durability of immunity against reinfection by SARS-CoV-2: A comparative
evolutionary study. Lancet Microbe. 2021 Dec 1;2(12):e666-75. doi: 10.1016/
S$2666-5247(21)00219-6, PMID 34632431.

Moscola J, Sembajwe G, Jarrett M, Farber B, Chang T, McGinn T, et al.
Northwell Health COVID-19 Research Consortium. Prevalence of SARS-
CoV-2 antibodies in health care personnel in the New York City area. JAMA.
2020 Sep 1;324(9):893-5. doi: 10.1001/jama.2020.14765, PMID 32780804.
Phelan AL. COVID-19 immunity passports and vaccination certificates:
Scientific, equitable, and legal challenges. Lancet. 2020 May 23;395
(10237):1595-8. doi: 10.1016/S0140-6736(20)31034-5, PMID 32380041.

SUMMARY

A predictable and certain environment is quintessential
for human beings to lead a normal and stress free life.
An increase in the level of anxiety and suicide rates
have been observed during previous pandemics mostly
due to the unpredictability and uncertainty of the
social, medical and economic events during the times
of pandemics. The current pandemic has also resulted
in an increased level of anxiety among the public
due to many unpredictable and uncertain events like
sudden institution of lockdowns, uncertainity around
the efficacy of therapeutic agents like chloroquine and
hydroxychloroquine, an uncertain wait for vaccine,
and the efficacy, availability and cost of developed
vaccines.
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