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ABSTRACT

The spread of the coronavirus infection has led to significant changes in people’s lives. Prolonged isolation, fear
of infection, frustration, changing the usual stereotype life style, lack of information, loss of revenues, and fear
of stigmatization, as well as the disease itself have all influenced people’s emotional and physical well-being. The
impact of the viral infection itself on the human body, as well as the perception of a new reality, in some cases led
to the formation of reactive, organic, or the exacerbation of existing chronic mental disorders. People with mental
health problems are most susceptible to environmental influences and react acutely to rapidly changing circumstances.
Often in critical situations, in a state of despair, patients see only one way to solve all problems — voluntary retirement
committing taking own life. In this article, we present clinical cases that are descriptive in nature and are intended to
illustrate the connection between depressive experiences and suicidal behavior amongst patients in a crisis situation
when external circumstances were the reason for suicide attempts: loneliness as a result of restrictive measures, fear
of infection or the disease itself, and the reason was a mental disorder that debuted earlier or re-emerged as a result
of a viral infection. We have presented three clinical cases. All patients suffered from a new coronavirus infection
of various severities and were treated in a psychiatric hospital, where they were transferred from an infectious diseases
hospital or hospitalized directly in connection with suicidal actions. In each case, attention was paid to the organizational
measures carried out, with an emphasis on the need for earlier screening of mental disorders, prevention of suicidal
behavior in providing assistance to this contingent, and the development of the interaction between general medical
and psychiatric services by the type of integrative care. The study is of interest to a wide range of specialists providing
care to patients with COVID-19 or similar pathologies.

AHHOTAUNA

loBceMecTHOe pacnpocTpaHeHe KOPOHABUPYCHON MHGEKLMN MPUBENO K BOSHUKHOBEHWIO 3HAUNTENbHbIX N3MEHEHUIA
B XXM3HW Ntogel. innTtenbHasa n3onauusi, ctpax MHGULMPOBaHKS, pa3ovapoBaHue, M3MeHeHre NpuBbIYHOro obpasa
XU3HUY, Aednunt nHGopMaLnn, JeHexHble noTepy 1 6083Hb CTUrMaTMU3aLMK, a Takke caMo 3abosieBaHe — BCe
3TV GaKTopbl OKa3aan BAMSHME Ha IMOUMOHanbHoe 1 dusnyeckoe 6aarononydve nogei. Bosgeictere camom
BUPYCHOW NHbEKLIMM Ha OPraHn3M YesioBeka, a Takxke BOCMpUSTIE HOBOW peanibHOCTU B psiZie ClydaeB NPUBOAUN
K OPMUMPOBAHMIO PEAKTUBHbIX, OPraHNUYeCKNX A 0BOCTPEHNIO MMEROLLIMXCS XPOHUYECKNX MCUXNYECKMX PaCcCTPONCTB.
Nnua, nmetoLme npobaemMbl B 061aCTV MCUXMYECKOTO 340P0Bbs, Hanboee NoABepKeHbI BAVSIHMIO OKpYXKatoLLel
CpeZbl 1 OCTPO pearnpyroT Ha BbICTPO MeHsLLMECst 06CTOATENbCTBA. YacTo B KPUTUYECKNX CUTYALIMSX, B COCTOSIHUN
6€3bICXOAHOCTY MaLUMeHTbl BUAAT TONIbKO OAMH CMOCO6 pa3peLleHus BceX NpobaeM — A06pOBObHbIN YXOA4 N3 XU3HU.
B ZaHHO cTaTbe HaMU NpeACcTaBeHbl KNHNYECKME ClyYau, KOTOPbIE HOCAT ONMcaTeNbHbIV XapakTep 1 HanpaBieHbl
Ha WNNKCTPaLLMIO CBA3K AeMnpecCUBHbIX MepexmnBaHnii U CyuLnAanbHOro noBeseHus NaLuyeHToB B CUTyaumm Kpursmca.
Korga nmoBojoM Ans MOMbITOK CaMOYBUINCTBA ABUAUCL BHELLHWE O6CTOATEeNbCTBA: OAMHOYECTBO B pe3ynbTaTe
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OrpaHNYNTENbHbIX MEPOMPUATUIA, CTPaX 3apaXeHns Uan caMma 60onesHb, a MPUYMHON — AebloTpoBaBLLee paHee
WM BHOBb BO3HMKLUEE BCNEACTBME BUPYCHOM MHPEKLMN MCUXYeckoe paccTpoicTBo. HaMm npeactaBieHo Tpu
KNVHUYeCKMX cnyyast. Bce maumeHTbl cTpaZany HOBOW KOPOHaBUPYCHOM NHeKLe pa3MYHONM CTEMEHN TSXeCTH
1 MPOXOAWAN NeYeHMe B NCUXMATPUYECKOM CTaLMoHape, Kyaa bbl1n nepeBeAeHbl 13 MHPEKLMOHHOM 601bHULLbI NN
roCMUTaNN3MPOBaHbI HAMPSIMYIO B CBA3M C CyMUUAANbHBIMUN AeACTBUAMN. B KaXKAOM KOHKPETHOM Ciyyae yAensnocb
BHVIMaHVe NpoBejeHHbIM OPraH13aLMOHHBIM MEPOMNPUATUSAM C aKLIEHTOM Ha HEO6XOAMMOCTb OCYyLLEEeCTBNEHWS 6onee
PaHHero CKPMHUHIa NCUXUYECKMX PacCTPOCTB, MPOPUNAKTUNKN CyULMAANBHOTO NOBeAEHWS MPY OKa3aHN1 MOMOLLM
JAHHOMY KOHTUHIeHTY, Pa3BUTUSA B3aMMOAECTBIS Mexy 06LLEeMeANLIMHCKON 1 NCUXMATPUYECKO Clyx6aMu No Tuny
WNHTerpaT1BHOM NoMoLL. ViccnefioBaHMe NpesCcTaBsieT MHTEPEeC ANS LUMPOKOro Kpyra CreLvancToB, OKasblBaoLLMX

rnomolLlb nauveHtam ¢ COVID-19 nnm aHanorn4yHom natonorne.
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INTRODUCTION

The WHO officially announced the COVID-19 pandemic
on March 11, 2020. Due to the need to prevent the
spread of the disease worldwide, appropriate restrictive
measures were taken. In Russia, from March 30, 2020,
a non-working day regime was announced. It was
assumed that the complete isolation would last no more
than a week, but the restrictions were not lifted until
May 11. From the point of view of reducing the spread
of COVID-19, isolation was justified, but the measures
taken affected the country's economy and citizens'
welfare, as well as their mental health. This is how
the quarantine period is described in the literature:
prolonged isolation, fear of infection, frustration,
boredom, inadequate information, loss of revenues,
fear of stigmatization, and most importantly fear for
one’s life and the lives of loved ones [1, 2]. All of the
above favored ground for the development of new,
and the aggravation of existing mental disorders. Since
the beginning of the pandemic, and indeed afterwards,
a large number of studies have appeared concerning
the impact of COVID-19 on mental health. There are
two poles of thought in the modern literature: some
authors report an increase in requests for psychiatric
help, whilst others report a sharp decline in the period
of self-isolation [3-5]. When comparing the lockdown
period and the one following it, we can say that the
lowest rates of requests for psychiatric help fell during
the months in which more stringent social distancing
measures were applied [6]. So, when compared with
similar periods in 2019, during the lockdown period,

the number of requests decreased by 37.5%, and after
it by 17.9% [7]. The volume of inpatient psychiatric care
also decreased during the period of strict restrictive
measures [7]. According to the analytical data of the
Federal State Statistics Service of Russia, the number
of visits to dispensaries and outpatient psychiatric care
offices decreased in 2020 [8].

Thus, during the period of self-isolation, the appeal
for psychiatric help decreased due to the fear of people
leaving home. However, the decrease in the number
of requests does not mean that help was not needed.
Most authors agree that the current situation led to the
development of certain mental disorders, among which
asthenic, anxiety, and depressive disorders were the
most prevalent. Such symptoms are both a consequence
of exposure to a viral infection, and a person’s reaction
to the disease [9].

In addition, during the first wave of the pandemic
in the spring of 2020, many complained of slow
reactions, difficulties in maintaining the usual pace of
activity, sleep disorders, and increased anxiety. The
first recommendations on maintaining mental health
suggested informing the population that such a condition
is a normal response by the body to an emergency [10, 11].
In contrast to 2019, in 2020, the most common reasons
for urgent psychiatric consultations were aggressive
behavior and adjustment disorders with anxiety and
depressive mood [12]. One of the identified features
was a noticeable increase in neurotic, stress-related, and
somatoform disorders in men who had not previously
consulted psychiatrists [3].
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Patients with personality/behavior disorders more
often than others pointed to the connection between
psychological well-being and COVID-19, and the reasons
for their problems were the changes resulting from
a lockdown in the healthcare system [3]. According
to domestic data, the growth of depressive symptoms
is due to various fears and is mediated by non-constructive
ways of coping with stress [13]. Data on the increase in the
sale of antidepressants and tranquilizers in Russia for the
period 2020-2021 compared to previous years indirectly
confirm the relevance of the problem of depression
during the pandemic [14], although statistics on the
frequency of depression of various genesis were
underestimated due to a decrease in the treatment of
the population as planned.

Symptoms of anxiety during the pandemic were often
observed in the framework of adaptation disorders,
generalized anxiety disorders, somatoform disorders,
including panic attacks [11]. The course of somatogenically
provoked depression parallels the severity of the
underlying disease (psychosomatic parallelism) [15].
The authors proposed to involve internists who own
screening diagnostic tools with automated conclusions
(scales, mobile applications to smartphones, etc.) in the
diagnosis of such disorders [16].

Suicidal mood is associated with a high level of stress,
and for the development of thoughts about suicide,
it is not necessary to have a real threat, it is enough
to have the fear of the possibility of infection, or the
fear of dying from an incurable disease or losing your
relatives for this same reason [13]. Many authors, both
in our country and abroad, have pointed to an increase
in suicidal mood in general [17]. However, according
to international studies, there was no increase in the
number of completed suicides [18]. In the literature,
suicides committed in unusual ways, for delusional
reasons or group ones are more often described [19, 20].
The presented cases, being common, demonstrate the
dynamics of suicidal behavior, the reason for which was
external circumstances: restrictive measures, the threat
of infection or the disease itself, due to a mental disorder
that debuted earlier or during the quarantine period.
The cases are described with details of tactics in the
general medical and psychiatric network and features
of interaction between internists and psychiatrists.
The purpose of the report was to demonstrate cases
of late detection of mental disorders in patients in the

outpatient and inpatient network that were risk factors
for suicidal behavior.

The selection of clinical cases was carried out as part
of a retrospective analysis of patients with coronavirus
infection who were consulted by a psychiatrist about
self-harming behavior. The author selected patients
who had not been observed by a psychiatrist for mental
disorders before the pandemic and had not previously
been found to have suicidal or autodestructive behavior,
for whom psychiatric care was provided for the first time
in their lives.

CLINICAL CASE 1

A 35-year-old patient was hospitalized in an infectious hospital with
incised wounds on both forearms, which he inflicted on himself for
suicidal purposes. At the time of self-injury, he was on outpatient
treatment with a diagnosis of COVID-19. Anamnestic information:
He had not previously applied to psychiatrists, his heredity is not
burdened with mental illnesses, he grew up and developed without
peculiarities, attended kindergarten, went to school on time, graduated
from 11t grade, studied “good” and “excellent”. Higher education,
engineer. After training, he worked as a middle manager. Married for
seven years, has a preschooler son.

He considered himself ill for about three months, when, against
the background of his wife's “infidelity”, and depression of mood,
motor inhibition appeared. It became hard to work, he was sluggish
in the morning, could not do anything, and locked himself in. He
continued to work, but at work he lost his initiative, made mistakes
and miscalculations. At home, the relationship did not work out. The
condition worsened against the background of self-isolation, when
he was forced to stay at home all the time with his family (wife and
son). There was irritability, anxiety for himself and for his future. After
one of his colleagues fell ill with COVID-19, the patient was tested,
which showed a positive result. With a slight deterioration of the
somatic condition (loss of sense of smell, general slight malaise and
weakness), anxiety appeared, which reached its highest point by the time
of hospitalization. Against the background of anxiety, thoughts began
to arise that “everything will end soon”, he began to consider himself
doomed, began to see the future in “black tones”. The “last straw” was
the suspicion that the wife did not break off her relationship “on the
side”. After that, the patient realized that no one needed him and there
was no pointin fighting because “there is no way out anyway, because he
was already sick” and “decided not to wait.” He inflicted incised wounds
on his forearms and “went to die in the bathroom”, turned on the water
so that “no one would hear anything”. The ambulance was called by his
wife, who went into the bathroom.

In the infectious diseases hospital, which was previously a
multidisciplinary hospital (it had changed its profile during the pandemic),
the patient received surgical assistance in the form of suturing wounds.
After examination by a psychiatrist at the infectious diseases hospital,
the patient was transferred to a psychiatric hospital with a department
for the treatment of patients with a new coronavirus infection with the
diagnosis: “Mixed anxiety and depressive reaction due to adaptation
disorder. Anxiety-depressive syndrome. F43.25 Suicide attempt”.
Related: “Coronavirus infection, COVID-19, virus identified.”

Indications for the transfer were persistent suicidal tendencies, low
mood, lack of plans for the future, as well as the lack of prospects (from
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the patient’s point of view) of continuing life, since he considered himself
terminally ill. In addition, the patient expressed thoughts that “he will
die in agony from lack of air, and this is very scary.” Having assessed all
possible risks and predicting a possible unfavorable outcome for the
patient, the psychiatrist made the only decision in this situation to transfer
to a psychiatric hospital (the patient agreed with this decision). Further
management of the patient on an outpatient basis was not possible due
to his suicide risk, as well as the self-isolation regime, which prevented
both the patient from visiting psychiatric and psychotherapeutic services
at the place of residence, as well as active dispensary monitoring of the
patient at home.

Against the background of treatment of coronavirus infection in a
psychiatric hospital, the patient was assisted according to the protocol
of management of a patient with neurotic, stress-related, and somatoform
disorders (F40, F41, F43, F44, FAS5, F48).

CLINICAL CASE 2
A 78-year-old patient was hospitalized in an infectious hospital for
the treatment of a new severe coronavirus infection. At the time
of hospitalization, the condition was of moderate severity, temperature
38.2°C, breathing difficulties, heart rate — 90 per minute, BH — 20.
According to the results of the computed tomography, the lung lesion
area was 20% (CT-1 picture) [21]. According to anamnestic data, she has
been suffering from hypertension for a long time, type 2 diabetes mellitus.
She has not taken antihypertensive therapy for a long time. Lived alone.
Until the moment of hospitalization, she took care of herself completely.
She went to the store, pharmacy, and walked on her own. Previously,
she had not applied for psychiatric and psychotherapeutic help. She was
hospitalized at the insistence of a local general practitioner due to the
severe course of COVID-19. She behaved calmly at the department. On the
14th day from the start of inpatient treatment, she turned to the attending
physician with complaints of pronounced weakness, decreased mood,
anxiety, sleep disorders (difficulty falling asleep, frequent awakenings).
On this occasion, she was consulted by a psychotherapist. During the
examination, she said: “I thought when | was lying awake at night that
I would die. It got better in the morning, so | decided that | would live some
more.” At the time of the examination, she was emotionally labile, but
suicidal tendencies or psychoproductive symptoms were not detected.
The diagnosis was made: “Organic asthenic disorder, F06.6". Against the
background of therapy correction, the condition with positive dynamics,
sleep stabilized, appetite appeared, became more active, mood improved.
The condition began to worsen again in the fourth week. Shortness
of breath grew, chest pains appeared, complained of lack of air, became
anxious, fussy. It was further examined, according to the results
of computed tomography, the degree of changes was critical (CT-4) [21].
After the appearance of the above symptoms, on the 22nd day from
the start of hospitalization in the evening, the patient, with a suicidal
purpose, inflicted cuts to her neck and told the doctor that she “did not
want to live anymore.” She was transferred to the intensive care unit
for further treatment and observation, and a psychiatrist on duty was
called. On examination, she was conscious, oriented correctly in her own
personality. She correctly indicated the current year and month, she made
a mistake with the date. She understood that she was in the hospital, in the
intensive care unit. The mood background was lowered. She entered
into conversation reluctantly, answered questions in monosyllables, was
easily irritated and angry. She said, “two days ago | had already told my
daughter on the phone not to be offended at me if | did something bad
to myself.” She called her state of health the reasons for the attempt
atsuicide, saying, “It doesn't get any better, everything hurts! | could walk
before, | lived alone, | did everything myself, and here! | can’t even get up

without shortness of breath! They can’t find the cause of my pain in my
stomach and chest! And they don't want to let me go home! | decided
that at least | would leave!”. She did not express delusional ideas, she
did not detect deceptions of perception in her behavior. She was quickly
exhausted, kept her attention with difficulty, easily distracted from the
conversation. Her thinking was concrete, rigid, and she was extremely
fixated on her well-being. Without gross intellectual and mnestic decline.
Without criticism of his condition and suicidal actions. There was also no
visible intellectual and mnestic decline, as well criticism of her condition
and suicidal actions. The diagnosis was made: “Other specified mental
disorders due to damage and dysfunction of the brain and physical
illness FO6.8. Suicide attempt.” Related: “Coronavirus infection, COVID-19,
virus identified.”

The psychiatrist on duty decided to transfer the patient to a psychiatric
hospital. Indications for transfer, as in the first case, were persistent
suicidal tendencies, low mood, lack of plans for the future. Despite this,
the patient signed a consent for hospitalization in a psychiatric hospital,
but was sure that “it would not help her.” She was passively submissive,
reluctantly obeyed doctors’ orders. She received help according to the
management protocol for a patient with a diagnosis of “F06.8 Other
specified mental disorders caused by damage and dysfunction of the brain
or somatic disease.” However, the severe course of the new coronavirus
infection, as well as the presence of concomitant pathology, led to a fatal
outcome at 5 weeks from the start of inpatient treatment.

CLINICAL CASE 3

The patient is 34 years old. He had not previously come to the attention
of psychiatrists, and did not turn to narcologists for medical help. At the
time of self-harm, he was quarantined due to a positive test for COVID-19.
From anamnesis: grew up and developed without peculiarities, went
to school on time, studied “well” and “satisfactorily”. Graduated from
atechnical college. He did not work in his specialty. Previously, he worked
as a salesman, tried to be a private entrepreneur, and at the time of the
lockdown announcement he worked as a warehouse manager, and did
not lose his job. Married, no children.

His mental state has worsened since the detection of COVID-19, and
therefore he had to take sick leave. The somatic condition did not suffer.
Two days after the start of the forced sick leave, he began to complain
of dissomnic disorders, and anxiety appeared. Being at home, he
constantly monitored the performance of the warehouse, found “flaws”
in the work, felt guilty in front of colleagues for “wrong leadership”. He
shared his concerns with his wife, who at first listened to the patient, then
reacted to such conversations with irritation. According to the patient,
on the third day of forced isolation, when his wife was in the next room,
he was lying on the bed and hitting himself on the temple with a mug,
“for the first time there was a desire to commit suicide.” He told his wife
about it, she offered to see a doctor, but he refused medical help. Ten
days later, in front of his wife, he tried to squeeze out his eyes, “so as not
to suffer, he wanted to die.” His wife called an ambulance for psychiatric
help. When examined by an ambulance doctor, it was concluded that his
mood was lowered, and suicidal intentions were confirmed. Delusions,
and deceptions of perception could not be identified. The emergency
psychiatric doctor decided to hospitalize the patient in a psychiatric
hospital with a department for the treatment of patients with a new
coronavirus infection. Such a decision was justified in connection with
patient's mental state, whose abandonment without specialized care
could lead to a deterioration in mental state.

Despite the absence of somatic symptoms, it was necessary to comply
with epidemiological requirements. The patient was taken to a psychiatric
hospital voluntarily. In the emergency department, he was conscious,

114

Consortium Psychiatricum | 2022 | Volume3 | Issue 2



and orientation of all types was preserved. The mood background was
lowered. The voice was quiet, the speech slow. He said: “I stopped sleeping
in the last few days, there are no thoughts in my head, | even knocked
myself on the forehead to put my head in its place. | got my wife whining.
I'm worried about my job, it wasn't all good there anyway, and now I'm
afraid they won't be able to cope without me. Anxiety appeared, | didn’t
want to live.” He speaks about suicidal thoughts more willingly, reports
information in more detail: “Well, they just appeared. | even hit myself
on the temple while lying down to commit suicide. | also squeezed out
my eyes.” He found it difficult to answer questions about the reasons for
choosing such methods, however, he said that both times “his wife was
in the next room or nearby.” About the use of narcotic substances, he
reports extremely reluctantly, with irritation, “there were some | don't
remember,” and he tries to change the subject. Thinking is slow in pace.
Intellectually-mnestically, it seems to be reduced. He interprets proverbs
literally, he cannot explain the figurative meaning: “It's clear enough here,
the forest is being cut down — chips are flying.” He confirmed his consent
to treatment and hospitalization. He claimed that he understands, “the
stupidity of his actions” but “l can't do anything.” Diagnosis: “Non-psychotic
depressive disorder due to a mixed disease, (perinatal, intoxication
genesis), anxiety-depressive syndrome F 06.3". Related: “Coronavirus
infection, COVID-19, virus identified.”

In a psychiatric hospital, against the background of treatment
of coronavirus infection, the patient was assisted according to the
management protocol of a patient with organic (affective) mood disorders,
including symptomatic mental disorders (F06.3; F06.4).

DISCUSSION

According to the literature, self-isolation plays an important
role in the formation of suicidal behavior [1-5, 7], which
can be traced in each of the presented cases. The presence
of anxiety and sleep disorders accompany patients with
COVID-19, and also often precede suicidal actions [4, 5, 7, 9],
which was also reflected in all three patients.

In all the cases presented, suicidal actions were
preceded by fear of death from an “incurable” disease due
to the lack of reliable information about COVID-19 and
fear of stigmatization, which was also reported by other
authors [19, 22]. According to research, due to fear of
stigmatization, patients often refuse specialized care,
hide the fact of a new coronavirus infection, and also
mask their suicidal actions [22]. Patients with affective
disorders are more likely to commit suicide [3, 5, 22],
and stress-related disorders during the pandemic
were more common for men who had not previously
sought psychiatric help [3]. The onset of psychogenic
depressive disorder (clinical case 1) proceeds with
anxiety symptoms, which later give way to indifference
and apathy [23].

Many researchers emphasize the need to provide
specialized care to patients after they attempt suicide
and the effectiveness of psychiatric intervention in the
early post-suicide period to prevent repeated attempts

at such [24-27]. The doctors of the infectious diseases
hospital and ambulance were guided by similar motives
when transferring patients from a multidisciplinary hospital
(cases 1, 2) and hospitalization directly to a psychiatric
hospital (case 3). However, there is another point of view
about the need to include a psychiatrist in a multifunctional
team to assist patients with COVID-19 for timely intervention
and prevention of mental disorders and their consequences
in the form of attempts at suicide [28, 29].

Be that as it may, careful monitoring of the mental
state of patients with COVID-19 and persons in
quarantine is necessary [30]. The improvement of the
legislative framework, and the introduction of training
programs for primary care specialists in the diagnosis
of anxiety-depressive symptoms will bring the provision
of psychiatric care closer to the population [31, 32]. These
measures can contribute to reducing the risk factors
of suicidal behavior.

CONCLUSION

In clinical case 1, it can be said that the disorder itself
that occurred in the patient was not directly related
to a coronavirus infection. However, the attempt at suicide
was provoked by the deterioration of the somatic state.
Clinical case 2 illustrates a situation when, against
a background of long-term treatment for coronavirus
infection, asthenic symptoms and deterioration of the
somatic state, the patient decided to inflict life-threatening
injuries (from her point of view, fatal) to stop the torment.
In addition, in this case, it should be noted that there
was insufficient alertness of non-psychiatric medical
workers regarding the possible occurrence of mental
disorders in patients with COVID-19, especially if such
disorders (insomnia and anxiety) have already occurred
in the clinic of the disease. For a patient (clinical case 3)
who had not previously suffered from mental disorders,
they then suffered a lockdown period and further
restrictions, as it seemed, without tangible consequences.
When directly infected with COVID-19, despite the mild
course of the disease, this led to pronounced mental
disorders that further led to self-harming actions.
In each of the presented cases, anxiety and dissomnic
disorders were present in the clinical picture, which were
the first symptoms of incipient mental disorders. The
surrounding picture of the world during the period when
patients performed suicidal actions was characterized by
aviolation of the usual stereotype changing the ordinary
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way of life, a feeling of loneliness, uncertainty, and the
inevitability of death as a result of infection with a new
coronavirus infection. Due attention from non-psychiatric
specialists to the listed symptoms and timely referral
to mental health specialists, the risk of suicidal behavior
in patients could be reduced. Verifying the effectiveness
of this assumption requires additional research.
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