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ABSTRACT

In addition to the neurological complications affecting people infected with COVID-19, cognitive
impairment symptoms and symptoms of anxiety and depression remain a frequent cause of complaints. The specificity
of cognitive impairment in patients with COVID-19 is still poorly understood.

An exploratory study of factors that may be associated with cognitive decline during the COVID-19 pandemic.

The cross-sectional multicentre observational study was conducted in a polyclinic unitin Saint Petersburg and
in the regions of the North-Western Federal Region. During the study, socio-demographic parameters and information
about the somatic condition of patients who applied for primary health care was collected. Emotional and cognitive
state were investigated using the Hospital Anxiety and Depression Scale (HADS) and Montreal Cognitive Assessment
(MoCA). Mathematical and statistical data processing was carried out using SPSS and RStudio statistical programs.

The study included 515 participants, 60% (n=310) of which were women. The sample was divided into
those who did (28.5%, n=147) and did not (71.4%, n=368) complain of cognitive decline. Patients with complaints
of cognitive decline were significantly older, had lower levels of education and higher levels of depression and anxiety
according to HADS (p <0.05). Patients with complaints of cognitive decline underwent the MoCA test (24.3%, n=125).
The median MoCA test scores were within the normal range (Median=27, Q1=25, Q3=28), and cognitive decline
(MoCA less than 26 points) was detected in 40% (n=50) of patients with complaints of cognitive decline. No significant
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correlations were found between the MoCA scores and the levels of anxiety and depression according to the HADS
(p >0.05). Patients with mild severity of the COVID-19 course were more successful with MoCA subtests than patients
with moderate and severe courses.

We found no linear association between objective cognitive deficit and the affective state of
respondents. Patients’ subjective complaints about cognitive dysfunction were mostly caused by their emotional state
than an objective decrease of their cognitive functions. Therefore, in case of subjective complaints on cognitive decline,
it is necessary to assess not only the cognitive but also the affective state of the patient. The severity of the COVID-19
course affects the functions of the cognitive sphere, including attention, regulatory functions and speech fluency. Mild
and moderate severity of the COVID-19 correlates with clinically determined depression. The absence of this relationship
with the severe course of the disease is probably explained by the significant somatic decompensation of patients.

AHHOTALUNA

MOMVMO HEBPOOTNYECKMX CUMMTOMOB, Pa3BUBAKLLMXCSA Y UL, MHGMLMPOBaHHbIX COVID-19, cumnToMmsl
TPeBOrn 1 fenpeccuu, KOrHUTVBHbIE HapyLUeHUs ABAAI0TCA YacTbiM NPUYMHAM Xanob. Creunduka HapyLLeHWNT
KOFHUTMBHOW chepbl y naumeHTos ¢ COVID-19 fo c1ux MOp n3yyeHa HeJOCTaTO4HO.

MouvckoBoe nccnefoBaHme akTopOoB, CBA3aHHbIX C KOTHUTUBHBIM CHKEHVEM B Nepuog naHaemun COVID-19.

MonepeyHoe MHOroLLeHTPOBOE 06CepBaLMOHHOE NCCIeA0BaHNE MALMEHTOB, HAXOAALLMXCA Ha amMbynaTopHOM
Jle4YeHVn B MeANLMHCKNX yupexgeHuax CaHkT-MeTepbypra 1 CeBepo-3anagHoro ¢pefepanbHOro okpyra. B xoge
nccnesoBaHNs Obian cobpaHbl coLManbHO-geMorpadryeckme napaMmeTpbl U MHGOPMALS O COMATUYECKOM COCTOSIHUN
NaLMeHToB, 0OPaTUBLLVXCS 3@ MePBUYHOM MEANLIMHCKOM MOMOLLIbH. DMOLMOHaNbHOE N KOTHUTVUBHOE COCTOsIHME
NCCef0Bany € UCNoJIb30BaHVeM FocnnTanbHONM Wkanbl Tpesorn 1 genpeccun (HADS) n MOHpeanibCKon KOrHUTVBHOM
wkanbl (MoCA). Matematuueckass U cTaTuctMyeckass 06paboTka AaHHbIX MPOBOAMIACE C WCMOb30BaHNEM
CTaTUCTMYeCcKMX nporpamm SPSS 1 RStudio.

B nccnepgoBaHuy npuHann yyactne 515 yyactHrkos, 60% (n=310) 13 KOTOPbIX HbINV XeHLNHbI.
Bbibopka 6bina pasgeneHa Ha Tex, KTo xanosasncs (28,5%, n=147) n He xanosancsa (71,4%, n=368) Ha CHMXeHne
KOTHUTUBHbIX CNOCOBHOCTEN. MNauneHTbl € XanobaMm Ha CHUXEHNE KOTHUTUBHBLIX GYHKLMIA BbIN 3HaUNTENbHO
cTaplue, Menu 6onee HU3KNM ypoBeHb 0O6Pa3oBaHNS 1 6osiee BbICOKME YPOBHU AeNpPeccun 1 TPEBOMM MO AaHHbIM
HADS (p <0,05). MauneHTaM ¢ anobaMu Ha CHMXXEHVE KOTHUTUBHbBIX QYHKLMIA Gblna MpoBejeHa OLieHKa Mo LwKane
MoCA (24,3%, n=125). MeanaHHble 6annsl MoCA 6bin B Npegenax HopMbl (MegnaHa=27, Q1=25, Q3=28), CHuxeHne
KOTHUTUBHBIX criocobHocTen (MoCA mMeHee 26 6annoB) 66110 06HapyxeHo y 40% (n=50) NaLuMeHTOB C Xanobamu
Ha KOTHUTUBHOE CHIKeHMe. He 6bl10 06HapyXXeHO 3HaUYMMBbIX Koppensaumin mexay 6annamu MoCA 1 ypoBHAMM
TpeBorun n genpeccun B coorsetcteun ¢ HADS (p >0,05). MaumeHTbl € ferko cteneHbto Tsxect COVID-19 6binu
6osiee ycrneLlHbl B BbIMOHeHWW cybTecToB MOCA, 4eM MaumeHTbl C yMePeHHbIM U TSXXebIM TeUeHMeM.

OueHeHbl akTopbl, KOTOPbIe, BO3MOXHO, CBA3aHbl CO CHVDKEHNEM KOTHUTUBHBIX GYHKLMIA Y MaLMeHTOB
NOANKINHUYECKUX OTAeNeHNn B nepuog naHazemum COVID-19. O6beKTUBHbIA KOTHUTUBHLIN AebuunT He 1Men
JIVHeNHOW €BA3M ¢ apdeKTBHBIM COCTOSTHMEM PeCcnoHAeHTOB. OJHaKOo CyObeKTMBHbIE Xanobbl Ha KOTHUTUBHYHO
OVCOYHKUMIO Y MaUMeEHTOB 6binn B 6ONbLUen cTeneHn O06yC/NoBAEHbl SMOLMOHANBHBEIM COCTOSHUEM, YeM KX
06BEKTUBHBIM CHVDKEHMEM KOTHUTUBHbBIX GYHKLMIA. [T03TOMY MPU HaNUMKN CYyOBEKTUBHOIO CHYXXEHUSI KOTHUTUBHBIX
OYHKUNI HEOBXOAMMO OLEHMBATE He TOJIbKO KOTHUTUBHbBIA NPodusb, HO 1 apPeKTUBHOE COCTOSHME NaLneHTa.
TsxKecTb 3a601eBaHVIA BAUSET Ha KOTHUTUBHbIE GYHKLMN, BKTHOUAs BHIMaHWe, perynsiTopHble GyHKUMN 1 6ernocTb
peun. Jlerkaa 1 ymepeHHas cteneHb Tsxect COVID-19 koppenmpyeT ¢ KIMHUYECKN onpejensemMol jenpeccuer.
OTCcyTCTBME 3TOV B3aMMOCBA3W MPU TSXENOM TedeHUW 3aboseBaHWVsl, BEPOATHO, CBS3aHO CO 3HAYUTENbHOW
coMaTnyeckol JekoMreHcalmer naumeHToB.



INTRODUCTION

Cognitive impairment is one of the main factors that
disrupt daily social functioning and quality of life. This issue
has become more acute in the context of the coronavirus
(COVID-19) pandemic. The symptoms of cognitive
impairment were noted not only in patients with the
acute form of COVID-19 but also in persons with an
asymptomatic course of the disease and in patients six
months after recovery [1, 2]. The following symptoms
were commonly observed: headache, dizziness, loss
of sense of smell and taste, an increased sense of anxiety,
agitation,
delirium [4-6], inflammatory complications (meningitis,
encephalitis, encephalomyelitis) [7] and stroke [8, 9].

impaired attention and confusion [3],

Furthermore, in a recent meta-analysis J. Deng et al.
determined that depression was observed among 45%
of the patients with COVID-19, anxiety in 47%, and
insomnia in 34% of patients [10]. These rates significantly
exceed the levels of depression, anxiety, and insomnia
before the pandemic among both hospital patients and
the general population. Studies also report that mental
disorders tend to be more common among hospitalised
patients with COVID-19 [11], and clinically significant
cognitive decline is especially frequent among elderly
people who have been infected with this virus [12].
Although it is difficult to correctly assess the symptoms
of cognitive impairment during the acute phase of
COVID-19, the Mini Mental State Examination (MMSE)
detected the presence of such symptoms among 33%
of patients [13]. According to the systematic review
findings, the majority of patients with COVID-19-related
severe acute respiratory syndrome (SARS) or Middle East
respiratory syndrome (MERS) do not develop mental
disorders [15]. However, 34% of patients tend to show
signs of memory disorders [15].

The existing literature suggests that about one-third
of patients have cognitive impairment symptoms
upon discharge from the hospital. Psychopathological
symptoms often remain present longer than complications
associated with the respiratory or cardiovascular systems
[15, 16]. An online survey in the United States showed that
among 1,500 people infected with COVID-19, about 50%
of respondents had difficulties in concentrating on a task
for a long time [15]. It was determined that the severity
of cognitive impairment during the post-COVID-19
syndrome directly correlates with the severity of the
disease. The severity of the COVID-19 course depends

on the level of hypoxemia, increased concentration
of D-dimer in the acute period, residual pulmonary
insufficiency, the level of C-reactive protein (CRP), and
increased density of the white matter of the brain [17].
Besides the COVID-19 itself, various psychiatric disorders
were caused by contradictory and often alarming
opinions about the pandemic expressed by the medical
community and media representatives [18].

Although diagnosis and treatment of mental disorders
and cognitive impairment during the acute period
of COVID-19 are not prioritised due to the urgency
of somatic or neurological pathology, they may cause
difficulties in the long-term perspective. Taking this into
account, we conducted an exploratory study of factors
that may be associated with cognitive decline during
the COVID-19 pandemic among the polyclinic patients
of the North-West Region of Russia. The objectives of the
research were as follows: 1) to assess the prevalence
of cognitive decline complaints in patients diagnosed
with COVID-19; 2) to objectify the presence of cognitive
impairment in patients with subjective cognitive decline
complaints; 3) to assess the relationship between age
and education level of patients with the emergence
of objective and subjective cognitive decline complaints;
4) to assess the role of the severity of COVID-19 on
cognitive status.

METHODS

The cross-sectional multicentre observational study was
conducted in the polyclinic unit of Saint Petersburg and
regions of the North-Western Federal Region.

Within the framework of mandatory practical training,
resident doctors of the V.M. Bekhterev National Medical
Research Centre for Psychiatry and Neurology collected
anamnesis and laboratory parameters of polyclinic
patients, including the nasopharyngeal polymerase chain
reaction (PCR) test, C-reactive protein (mg/L), platelets
(10%/L), and lymphocytes (10%/L). Further, a physical
examination was performed and included measurement
of respiration rate, oxygen saturation in the blood
(SpO, (%), and computed tomography (CT) of the chest
(volume of lesion) according to the recommended criteria
(CT-1 — Minimal (<25% of volume), CT-2 — Average
(25-50% of volume), CT-3 — Significant (50-75%



of volume), CT-4 — Subtotal [19]). Due to the
non-interventional nature of the study, investigators
collected only those laboratory parameters, which were
available for patients who agreed to participate in the
study. All study participants were screened for the
presence of anxiety and depression, using the Hospital
Anxiety and Depression Scale (HADS) [20]. Furthermore,
participants with cognitive decline complaints were
screened for the presence of cognitive impairment using
Montreal Cognitive Assessment (MoCA) [21, 22].

Prior to the study, the Young Scientists Council of the
V.M. Bekhterev National Medical Research Centre for
Psychiatry and Neurology instructed residents on the
methodology of conducting an assessment using MoCA
and HADS and provided step-by-step video description
of the required scope of the survey.

HADS is one of the most commonly used scales for
assessing anxiety and depression among patients
in a general hospital setting [20, 23]. It is a 4-point Likert
scale, consisting of two subscales with seven items
each: first subscale measures anxiety (HADS-A) and
second subscale measures depression (HADS-D). The
total score is obtained by summarising the scores within
each subscale. The scores from 0 to 7 represent “normal,”
8-10"mild,” 11-14 “moderate,” and 15-21 “severe” levels
of anxiety and depression according to international
guidance [20].

MoCA is a screening test used to detect mild cognitive
impairment (MCl) at a very early stage, which makes
it possible to diagnose and treat patients faster.
MoCA includes nine areas: executive function, fluency,
orientation, computation, abstraction, delayed recall,
visual perception, naming, and attention. A score less
than or equal to 26 points out of 30 indicates cognitive
impairment [2, 12, 24].

1) patients from 18 to 70 years old who have given
voluntary informed consent to participate in the
study and who were able to understand tasks of the
research scales;

2) patients who received primary health care (in a
polyclinic unit) in St. Petersburg and regions of the
North-Western Federal District of Russia;

3) patients receiving primary health care from residents
of the V.M. Bekhterev National Medical Research
Centre for Psychiatry and Neurology.

1) patients in need of emergency hospitalisation at
the time of applying for outpatient primary health
care and specialised medical care due to the
deterioration of their general condition;

2) patients in need for emergency, resuscitation or
other medical care during hospitalisation due to the
severity of their current condition;

3) refusal of the patient to participate in the study at
any stage;

4) aggravation of the patient's mental or somatic
condition at any stage of the research.

For the purposes of this study, subjective cognitive
decline is defined as a self-perceived cognitive decline
in cognitively normal people [31]. In line with this
definition the sample was divided in two subgroups:
those who complained about decreased cognitive
functions and those who had no cognitive complaints.
Based on the laboratory and instrumental examination,
participants were divided into three groups depending
on the severity of their condition: severe, moderate and
mild. The criteria for severe degree were as follows:
respiration rate >30, SpO, <93% and CT signs typical for
a viral lesion (the volume of the lesion is significant or
subtotal; CT 3-4). The criteria for moderate degree were
as follows: 22 < respiration rate < 30, 95% < SpO, < 93%,
CT signs typical for a viral lesion (the volume of the lesion
is minimal or average; CT 1-2), serum CRP >10 mg/I.
Mild severity group included persons who had no signs
of moderate or severe condition. The severity criteria
were determined according to the temporary guidelines
for prevention, diagnosis, and treatment of the COVID-19
infection at the time of the study [25].

Mathematical and statistical data processing was
carried out using the software product SPSS (v.26.0.0.0)
and the programming language R (version 4.0.2) in
RStudio v1.4.1717. The arithmetic mean and standard
deviation — M(0), as well as the median and interquartile
range — Me (Q1-Q3) were used as measures of the
central trend. Categorical variables were described by
percentages with the reduction of absolute numbers —



% (n) and comparison using Pearson’s criterion x2. The
test for the normality of the distribution was carried out
according to the Shapiro-Wilk criterion with the correction
of the significance by Lilyfors. Due to the abnormality
of the distribution of most variables, the Kraskal-Wallis
criterion was used for data with ordinal scales, followed
by the application of the Mann-Whitney U criterion
for pairwise comparison and considering Bonferroni
corrections. Spearman’s criterion (p) was used for the
correlation analysis.

The study was conducted in compliance with the current
legislation of the Russian Federation, the Helsinki
Declaration of Human Rights Protection, and the rules
for organising research protocols. Data on the results
of invasive research methods were used from available
medical documents, if the patient had them at the time
of his inclusion in the study. The participants (patients)
were informed in full and accessible form about the
nature and purpose of the study and provided their
written consent. The study was approved by the Local
Ethics Committee (IRB Registration number: EC-1-132/20).

RESULTS

The study included 515 participants, 60% (n=310) of which
were women. The mean age of respondents was 41.5
(£15) years (M(o) for women=40.97 (+15.09) and M(o)
men=42.36 (+14.94)). Overall, 57.6% (n=297) of the
participants had higher education, 9.9% (n=51) did not

Factors

Age, Me (Q1-Q3)

Male, n (%)

Female, n (%)

Education level

Academic degree, n (%)

Higher education, n (%)

Incomplete higher education, n (%)
Secondary vocational education, n (%)
Secondary education, n (%)

COVID-19 positive status, n (%)

Group with subjective
cognitive decline (n=147)
45 (31-62)

60 (41%)

86 (59%)

0

74 (50%)

10 (6.8%)
33 (22.4%)
30 (20.4%)
116 (78.9%)

complete higher education, 15.7% (n=81) of respondents
had professional, 14.9% (n=77) had secondary education
and 1.74% (n=9) of the participants had an academic
degree. In total, 74.2% (n=382) of participants were
diagnosed COVID-19. In particular, 52.4% (n=270)
of patients had instrumentally confirmed COVID-19
infection: 43.1% (n=222) of patients were diagnosed
based on the PCR-test results at the time of inclusion
in the study, whereas 9.3% (n=48) of patients were
diagnosed according to the detected signs of the chest CT.
Other 21.7% (n=112) of patients had signs of severe acute
respiratory syndrome (SARS) and were diagnosed with
COVID-19 (according to medical documents) although
PCR test verification of diagnose was not presented.

The overall sample (n=515) was divided into those
who complained of subjective cognitive decline (28.5%
(n=147)) and those who did not have cognitive complaints
(71.4% (n=368)). The groups differed by age, education
level, and COVID-19 status. The characteristics of the
sample are presented in Table 1.

In the group of patients with subjective cognitive
decline, 116 patients were diagnosed with COVID-19 or
showed signs of SARS. The complete body of clinical and
laboratory data required to determine the severity of
the disease was available for 72 patients. Thus, a severe
course of the disease was found in six people; the average
condition — in 39 patients; and mild — in 27. The sample
stratification is illustrated in Figure 1.

Group without complaints X2 p-value
of cognitive decline (n=368) (Pearson’s
criterion)
36.5 (29-48) 111.156 0.000
145 (39.4%)
0.088 0.767
223 (60.6%)
9 (2.4%)
223 (60.5%)
41 (11.1%) 18.107 0.001
44 (11.9%)
51 (13.8%)
266 (72.3%) 20.748 0.000



Total number of patients
included, n=515

Healthy, n=133
PCR-based COVID-19, n=222
COVID-19 based on CT, n=48

SARS, n=112

Decreased cognitive functions:

Yes | memory, concentration, thinking No

productivity in the last 2 weeks

Healthy, n=31 Group ﬁ{ﬁgﬁt Healthy, n=102
PCR-based COVID-19, n=57 with subjective complaints PCR-based COVID-19, n=165
COVID-19 based on CT, n=27 cognitive of copnitive COVID-19 based on CT, n=21
SARS, n=32 decline, n=147 cogniti SARC, n=80
decline, n=368
A 4 A 4 A 4
Mild Moderate Severe
condition, condition, condition,
n=27 n=39 n=6

Patients with confirmed COVID-19 for which clinical data/laboratory
parameters were available (clinical data/laboratory parameters
were not available for 12 patients with confirmed COVID-19)

Figure 1. Flow chart of the study.

Out of 515 participants, HADS was completed by
503 participants. The distribution of anxiety and
depression levels significantly differed in the groups
with or without complaints of subjective cognitive
decline (Table 2).

Prevalence and factors associated

with objective cognitive decline

in COVID-19 patients

Patients with subjective cognitive complaints were given
an opportunity to undergo a screening examination
of the cognitive functions using the MoCA test. Out

of 147 participants with subjective cognitive decline
complains, the MoCA test was performed on 125
(response rate 85%, no incomplete tests) respondents
and demonstrated the following results (Table 3).
Objective cognitive decline (MoCA score less than
26 points) was detected in 40% (n=50) of participants
with subjective cognitive complaints, whereas COVID-19
was diagnosed in 31% (n=39) of participants. The median
MoCA score Me (Q1-Q3) was 27 (25-28), indicating the
normal range. No significant correlations were found
between the MoCA score and the levels of anxiety and
depression according to HADS (p >0.05) among those

Table 2. Comparative analysis of the HADS indicators among patients with and without complaints of subjective

cognitive decline

Scale Median and interquartile range, Me (Q1-Q3)
HADS With subjective cognitive decline Without complaints of U p-value
(n=147) cognitive decline (n=357)
HADS-A 9(5-12) 4(1-8) 36895.5 0.000
HADS-D 7 (4-11) 3(1-27) 3739.0 0.000
Consortium Psychiatricum | 2022 | Volume3 | Issue 3 50



Median and interquartile range,
Me (Q1-Q3)
MoCA Patients with subjective cognitive
decline (n=125)

Trail making test 1(1-1)

Copy square box 1(1-1)

Clock drawing test 3(2-3)
Naming 3(3-3)
Repetition of digits 2(1-2)
Tap hand at letter 1(1-1)
Serial account 3(2-3)
Repetition of phrases 2(2-2)
Verbal fluency 1(0-1)
Abstraction 2(1-2)
Delayed recall 4 (3-5)
Orientation 6 (6-6)
Total MoCA score 27 (25-28)

who complained of memory and attention loss. There
was no relationship between the overall MoCA score
and age according to the nonparametric Spearman
correlation test (p=-0.193, p=0.099).

Statistically significant differences were found in MoCA
scale subsets between the three groups of patients
stratified by the severity of the COVID-19 course (Table 4).
In particular, the group of patients with a mild course
of the COVID-19 were more successful compared to
the patients with a moderate course in the following

Median and interquartile range, Me (Q1-Q3)

MoCA subtest Mild Moderate
condition condition
(n=27) (n=39)
Clock drawing test 2(2-3) 3(3-3)
Verbal fluency 1(1-1) 1(0-1)
Abstraction 2(2-2) 2(1-2)
Serial account 3(2-3) 2(2-3)
Total MoCA score 27 (25.5-28) 25 (24-27.5)
Age 40 (32-52) 53 (40.5-66)

tasks: clock drawing test, phonetic verbal fluency, and
generalising concepts (abstraction). We observed that
a moderate course of COVID-19 predominantly affected
optic-spatial and regulatory cognitive functions, including
a decrease in speech fluency and the level of the
abstraction process. Compared to the patients with a mild
course of the disease, a group of patients with a severe
course coped worse with the task of paying attention
to the “serial account”. Since attention is a “cross-cutting”
mental process, its disturbance may affect the state
of other cognitive functions. Median values in the groups
showed an increase in cognitive impairment depending
on the severity of COVID-19. Based on these results, we
may suggest that cognitive functions are influenced by
the severity of the COVID-19 course.

DISCUSSION

This study analysed a cognitive profile of patients
diagnosed with COVID-19, as well as the relationship
between subjectively perceived cognitive impairment and
objective cognitive and emotional screening results. Our
study resulted in three main observations. Firstly, patients
with subjective complaints of cognitive decline comprised
43% of the subgroup with diagnosed COVID-19. They
were older, had lower levels of education, and higher
levels of depression and anxiety. Secondly, according
to the MoCA test results, objective cognitive decline
was observed in 40% of participants with subjective
cognitive complaints, whereas COVID-19 was diagnosed
among 31% of participants. However, no significant
correlations were found between the MoCA scores and
the anxiety and depression levels. Finally, patients with

Severe p-level for p-value for
condition Kruskal-Wallis pairwise

(n=6) test comparison
3(2.75-3) 0.022 Mild-Moderate: 0.029
1(0-1) 0.008 Mild-Moderate: 0.006
2(1-2) 0.04 Mild-Moderate: 0.035
2(0.75-2) 0.011 Mild-Severe: 0.011
23.5(21.75-26) 0.04 Mild-Severe: 0.042

49 (23-59) 0.049 Mild-Moderate: 0.047



mild severity of the COVID-19 were more successful with
MoCA subtests than patients with moderate and severe
courses of the disease.

To our knowledge, the current research is one of
the first studies exploring objective and subjective
cognitive decline among patients with confirmed
COVID-19 in Russia. Valuable data was obtained
regarding the links between objective and subjective
cognitive functioning and the affective state of patients.
Further implementation of this study should be
considered in the light of the following limitations. Firstly,
the study employed a cross-sectional design, limiting
the possibility for a prospective assessment of cognitive
impairment. Secondly, the scales used for the purposes
of this study cannot be the sole basis for diagnosis.
Thirdly, participants were unevenly represented in the
sample sub-groups. Finally, cognitive functions were
not screened in patients who did not complain of
cognitive decline. This may have influenced the results
as awareness of cognitive problems is a characteristic
of mild cognitive impairment. Therefore, patients with
more pronounced impairment may have not reported
the presence of cognitive deficits.

Cognitive impairment is a frequent complaint both
during the COVID-19 period and in the post-COVID
period. Rass et al. [26] revealed cognitive impairment
among 23% of patients with COVID-19. According to the
observations of Beaud V, et al. [15], a few days after the
discharge from ICU significant cognitive impairment was
observed in 38% of patients with COVID-19 based on the
MoCA scale results [15]. Among them, 61.5% of patients
had frontal cortex dysfunction according to the FAB
(Frontal Assessment Battery) [15]. Also, the existing
research suggests that subacute cognitive impairment
(COVID-19-induced encephalopathy) may occur in
patients with the mild/moderate course of COVID-19
more than seven days after the onset of the disease [27].
The severity of cognitive impairment, as a rule, correlates
with the severity of COVID-19 [11, 26], which is similar
to the results of the present study.

In the research by Matos et al., cognitive dysfunction
is observed in all patients based on the MoCA test results.
Particularly, the decline was observed in phonemic

verbal fluency with a median of six words/min (Q1=5.25,
Q3=10.75) and visual-spatial skills with a median of
four points (Q1=4, Q3=9) [27]. It was suggested that
such cognitive dysfunction is mainly caused by the
dysregulation associated with the damage to the frontal
lobe. Dysregulatory (dysexecutive) syndrome usually
includes emotional,
symptoms, and cognitive deficits [28]. This syndrome
was observed among COVID-19 patients and has been
reported in several studies [29, 30]. Cognitive impairment

motivational and behavioural

can also be observed during an asymptomatic course
of the COVID-19. In a study [12] conducted on 93 newly
infected and 102 healthy respondents, there was no
significant difference in the overall cognitive assessment
scores between the two groups. However, COVID-19
patients showed lower scores in comparison with
healthy respondents in the domains of visual perception,
naming, and fluency. In our study, patients demonstrated
the greatest difficulties with the “drawing the clock”
subtest, which reflects impairment of optical-spatial and
regulatory functions.

Similar to our findings, the existing research suggests
that subjectively perceived cognitive impairments may
not always correspond with the results of objective
assessment using psychometric scales [32-34]. It has
been also determined that worries about potential
memory/thinking difficulties were present in 24% of
the population and were associated with the risk
of MCI [34]. Furthermore, it is known that 12.84%
of those who had COVID-19 were diagnosed with
psychiatric or neurological impairment for the first
time after six months of the disease [36]. Therefore,
the group of patients with subjective cognitive decline
complaints recruited for the purposes of the current
study requires further observation.

Itis known that cognitive impairments can be associated
with anxiety, depression, and traumatic experiences of
hospitalisation [37]. This has led to the uncertainty on
whether it is subjective cognitive decline that predicts
the subsequent development of neurocognitive disorders
or they are caused by anxiety symptoms. The subjective
cognitive decline has been shown to strongly correlate
with anxiety symptoms among older persons [38],
which is similar to the findings of the present study. This
is especially pertinent given that anxiety has consistently
been identified as a key predictor of neurocognitive
disorders in several meta-analyses [4, 8, 10]. Thus,



exploring relationships between the subjective and
objective cognitive consequences of COVID-19 and
their association with the quality of life is needed
for assessing the cognitive abilities of patients with
post-COVID syndrome [17].

In accordance with the findings of the current study, the
following suggestions are made. Firstly, further studies on
the cognitive profile of patients with COVID-19 may need
to employ a longitudinal design, allowing one to perform
a long-term assessment of the cognitive impairment.
Secondly, psychometric scales shall be used to screen
for affective syndromes and cognitive decline in clinical
settings during the periods of high incidence of COVID-19.
Such screenings might help to detect patients who
are in a greater risk of developing depression, anxiety
disorders, MCl, and dementia. Thirdly, it is important
to note that the MMSE (Mini-Mental State Examination)
scale, which is widely used in clinical practice, is
insufficiently sensitive for vascular cognitive disorders
that occur during the COVID-19 [9, 39]. In our opinion, the
MoCA test is able to detect early signs of cognitive decline;
therefore, it is more suitable for use in clinical practice.
Finally, the diagnosis of cognitive decline cannot be made
solely based on the results of the screening scales and
subjective complaints of patients. It is crucial to follow
the diagnostic criteria of the International Classification
of the Disease 10/11.

CONCLUSION

According to the obtained results, subjective complaints
about cognitive dysfunction in patients of outpatient
units during the pandemic are mainly caused by the
emotional state rather than the objective decline in
cognitive functions. The severity of the disease affects the
functioning of the cognitive sphere, including attention,
regulatory functions, and speech fluency. Mild and
moderate severity of COVID-19 correlates with clinically
determined depression. The absence of this relationship
in the case of a severe course of COVID-19 is probably caused
by the significant somatic decompensation of patients.

Submitted: 01.06.2022
Accepted: 21.09.2022
Published: 28.09.2022

the authors express their gratitude to the Institute
of Graduate Studies and its head, E.Y. Zubova, as well
as to the Young Scientists Council of the V.M. Bekhterev
National Medical Research Centre for Psychiatry and
Neurology.

N.A. Gomzyakova: development of study design, analysis
and interpretation of the data obtained, writing the text
of the manuscript, review of publications on the topic of the
article; E.I. Palchikova: development of study design, data
interpretation, writing the text of the manuscript, review
of publications on the topic of the article; M.A. Tumova:
obtaining data for analysis, analysis of the obtained
data, revision of the manuscript; E.D. Kasyanov: study
design development, manuscript revision; M.Y. Sorokin:
development of the idea, research design, setting research
objectives, discussion of the results and formation of
conclusions. All authors made a significant contribution
to the study and preparation of the article, read and
approved the final version before publication.

The research was carried out without
additional funding.

The authors declare no conflicts
of interest.

Gomzyakova NA, Palchikova El, Tumova MA, Kasyanov ED,
Sorokin MY. Association of anxiety and depression with
objective and subjective cognitive decline in outpatient
healthcare consumers with COVID-19: a cross-sectional
study. Consortium Psychiatricum 2022;3(3):46-56.
doi: 10.17816/CP189

Natalia Alexandrovna Gomzyakova, Junior researcher, department of
geriatric Psychiatry, V.M. Bekhterev National Medical Research Center for
Psychiatry and Neurology; ORCID: https://orcid.org/0000-0002-0300-0861,
e-Library SPIN-code: 4014-1508, Scopus Author ID: 57216464358,
ResearcherID: AAB-6572-2021

*Ekaterina Igorevna Palchikova, MD, junior researcher, department of
geriatric Psychiatry, V.M. Bekhterev National Medical Research Center for
Psychiatry and Neurology; ORCID: https://orcid.org/0000-0002-9313-5435,
e-Library SPIN-code: 8402-0960, Scopus Author ID: 16473593800,
ResearcherID: AGN-3892-2022

E-mail: ofcoursekate@gmail.com


https://orcid.org/0000-0002-0300-0861

Marianna Anatolievha Tumova, MD, junior researcher,
department of biological therapy of the mentally ill, V.M. Bekhterev
National Medical Research Center for Psychiatry and Neurology;
ORCID: https://orcid.org/0000-0002-3418-8596, e-Library SPIN-code:
5422-4593, Scopus Author ID: 57224679509

Evgeny Dmitrievich Kasyanov, MD, junior researcher, department of
Translational Psychiatry, V.M. Bekhterev National Medical Research Center
for Psychiatry and Neurology; ORCID: https://orcid.org/0000-0002-4658-2195,
e-Library SPIN-code: 4818-2523, Scopus Author ID: 57205549541
Mikhail Yurievich Sorokin, PhD, Academic Secretary, Researcher of
the Department of Integrative Pharmaco-Psychotherapy of patients with
mental Disorders, V.M. Bekhterev National Medical Research Center for
Psychiatry and Neurology; ORCID: https://orcid.org/0000-0003-2502-6365,
e-Library SPIN-code: 7807-4497, Scopus Author ID: 57191369987,
ResearcherID: AAN-5757-2020

*corresponding author

1. Blazhenets G, Schroeter N, Bormann T, Thurow J, Wagner D,
Frings L, Weiller C, Meyer PT, Dressing A, Hosp JA. Slow but
Evident Recovery from Neocortical Dysfunction and Cognitive
Impairment in a Series of Chronic COVID-19 Patients. ] Nucl Med.
2021 Jul 1;62(7):910-915. doi: 10.2967/jnumed.121.262128.

Epub 2021 Mar 31. PMID: 33789937; PMCID: PM(C8882885.

2. Del Brutto OH, Wu S, Mera RM, Costa AF, Recalde BY, Issa NP.
Cognitive decline among individuals with history of mild
symptomatic SARS-CoV-2 infection: A longitudinal prospective
study nested to a population cohort. Eur | Neurol. 2021
Oct;28(10):3245-3253. doi: 10.1111/ene.14775. Epub 2021 Mar 1.
PMID: 33576150; PMCID: PMC8014083.

3. Maol,JinH,Wang M, Hu Y, Chen S, He Q, Chang, Hong C, Zhou Y,
Wang D, Miao X, Li Y, Hu B. Neurologic Manifestations of Hospitalized
Patients With Coronavirus Disease 2019 in Wuhan, China. JAMA
Neurol. 2020 Jun 1;77(6):683-690. doi: 10.1001/jamaneurol.2020.1127.
PMID: 32275288; PMCID: PMC7149362.

4.  Rogers JP, Chesney E, Oliver D, Pollak TA, McGuire P, Fusar-Poli P,
Zandi MS, Lewis G, David AS. Psychiatric and neuropsychiatric
presentations associated with severe coronavirus infections:

a systematic review and meta-analysis with comparison to the
COVID-19 pandemic. Lancet Psychiatry. 2020 Jul;7(7):611-627.
doi: 10.1016/52215-0366(20)30203-0. Epub 2020 May 18.
PMID: 32437679; PMCID: PMC7234781.

5. Chen N, Zhou M, Dong X, QuJ, Gong F, Han Y, Qiu Y, Wang J,
LiuY, Wei, XiaJ, Yu T, Zhang X, Zhang L. Epidemiological and
clinical characteristics of 99 cases of 2019 novel coronavirus
pneumonia in Wuhan, China: a descriptive study. Lancet. 2020
Feb 15;395(10223):507-513. doi: 10.1016/S0140-6736(20)30211-7.
Epub 2020 Jan 30. PMID: 32007143; PMCID: PMC7135076.

6.  Varatharaj A, Thomas N, Ellul MA, Davies NWS, Pollak TA, Tenorio EL,
Sultan M, Easton A, Breen G, Zandi M, Coles JP, Manji H, Al-Shahi
Salman R, Menon DK, Nicholson TR, Benjamin LA, Carson A,

Smith C, Turner MR, Solomon T, Kneen R, Pett SL, Galea |,

Thomas RH, Michael BD; CoroNerve Study Group. Neurological and
neuropsychiatric complications of COVID-19 in 153 patients:

a UK-wide surveillance study. Lancet Psychiatry. 2020 Oct;7(10):875-882.
doi: 10.1016/52215-0366(20)30287-X. Epub 2020 Jun 25. Erratum in:
Lancet Psychiatry. 2020 Jul 14; PMID: 32593341; PMCID: PMC7316461.

7. Moriguchi T, Harii N, Goto J, Harada D, Sugawara H, Takamino J,
Ueno M, Sakata H, Kondo K, Myose N, Nakao A, Takeda M,

Haro H, Inoue O, Suzuki-Inoue K, Kubokawa K, Ogihara S, Sasaki T,

Kinouchi H, Kojin H, Ito M, Onishi H, Shimizu T, Sasaki Y, Enomoto N,
Ishihara H, Furuya S, Yamamoto T, Shimada S. A first case of
meningitis/encephalitis associated with SARS-Coronavirus-2. Int
Infect Dis. 2020 May;94:55-58. doi: 10.1016/}.ijid.2020.03.062.

Epub 2020 Apr 3. PMID: 32251791; PMCID: PMC7195378.

Siow |, Lee KS, Zhang JJY, Saffari SE, Ng A. Encephalitis as a
neurological complication of COVID-19: A systematic review

and meta-analysis of incidence, outcomes, and predictors. Eur |
Neurol. 2021 Oct;28(10):3491-3502. doi: 10.1111/ene.14913.
Epub 2021 Jun 2. PMID: 33982853; PMCID: PM(C8239820.
Herndndez-Fernandez F, Sandoval Valencia H, Barbella-Aponte RA,
Collado-Jiménez R, Ayo-Martin O, Barrena C, Molina-Nuevo JD,
Garcia-Garcia J, Lozano-Setién E, Alcahut-Rodriguez C, Martinez-
Martin A, Sdnchez-Lépez A, Segura T. Cerebrovascular disease in
patients with COVID-19: neuroimaging, histological and clinical
description. Brain. 2020 Oct 1;143(10):3089-3103.

doi: 10.1093/brain/awaa239. PMID: 32645151; PMCID: PMC7454411.
DengJ, Zhou F, Hou W, Silver Z, Wong CY, Chang O, Huang E,

Zuo QK. The prevalence of depression, anxiety, and sleep
disturbances in COVID-19 patients: a meta-analysis. Ann N Y Acad
Sci. 2021 Feb;1486(1):90-111. doi: 10.1111/nyas.14506. Epub 2020
Oct 2. PMID: 33009668; PMCID: PMC7675607.

Sorokin MY, Palchikova El, Kibitov AA, Kasyanov ED, Khobeysh MA,
Zubova EY. Mental State of Inpatients With COVID-19:

A Computational Psychiatry Approach. Front Psychiatry.

2022 Apr 7;13:801135. doi: 10.3389/fpsyt.2022.801135.

PMID: 35463517; PMCID: PMC9021726.

Amalakanti S, Arepalli KVR, Jillella JP. Cognitive assessment

in asymptomatic COVID-19 subjects. Virusdisease. 2021
Mar;32(1):146-149. doi: 10.1007/513337-021-00663-w. Epub 2021
Feb 15. PMID: 33614860; PMCID: PMC7883942.

Negrini F, Ferrario |, Mazziotti D, Berchicci M, Bonazzi M, de Sire A,
Negrini S, Zapparoli L. Neuropsychological Features of Severe
Hospitalized Coronavirus Disease 2019 Patients at Clinical Stability
and Clues for Postacute Rehabilitation. Arch Phys Med Rehabil.
2021 Jan;102(1):155-158. doi: 10.1016/j.apmr.2020.09.376. Epub
2020 Sep 28. PMID: 32991870; PMCID: PMC7521874.

Sommer IE, Bakker PR. What can psychiatrists learn from SARS
and MERS outbreaks? Lancet Psychiatry. 2020 Jul;7(7):565-566.
doi: 10.1016/52215-0366(20)30219-4. Epub 2020 May 18.

PMID: 32437680; PMCID: PMC7234779.

Beaud V, Crottaz-Herbette S, Dunet V, Vaucher ], Bernard-Valnet R,
Du Pasquier R, Bart PA, Clarke S. Pattern of cognitive deficits in
severe COVID-19. ] Neurol Neurosurg Psychiatry. 2021 May;
92(5):567-568. doi: 10.1136/jnnp-2020-325173. Epub 2020

Nov 20. PMID: 33219042; PMCID: PMC8053331.

Mak IW, Chu CM, Pan PC, Yiu MG, Ho SC, Chan VL. Risk factors for
chronic post-traumatic stress disorder (PTSD) in SARS survivors.
Gen Hosp Psychiatry. 2010 Nov-Dec;32(6):590-8.

doi: 10.1016/j.genhosppsych.2010.07.007. Epub 2010 Sep 15.
PMID: 21112450; PMCID: PMC7132390.

Miskowiak KW, Johnsen S, Sattler SM, Nielsen S, Kunalan K,
Rungby J, Lapperre T, Porsberg CM. Cognitive impairments four
months after COVID-19 hospital discharge: Pattern, severity and
association with iliness variables. Eur Neuropsychopharmacol.
2021 May;46:39-48. doi: 10.1016/j.euroneuro.2021.03.019.

Epub 2021 Mar 29. PMID: 33823427; PMCID: PMC8006192.
Sorokin M, Lutova N, Mazo G, Kasyanov E, Rukavishnikov G,
Makarevich O, Khobeysh M. Prerequisites of willingness to accept
a COVID-19 vaccine among the Russian population. Psychiatry and
Narcology: Bulletin of Medical Science. 2021 Dec;24(4):95-103.

(In Russ). doi: 10.31684/25418475-2021-4-95


https://orcid.org/0000-0002-3418-8596
https://orcid.org/0000-0002-4658-2195
https://orcid.org/0000-0003-2502-6365

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Inui S, Fujikawa A, Jitsu M, Kunishima N, Watanabe S, Suzuki Y, 30.

Umeda S, Uwabe Y. Chest CT Findings in Cases from the Cruise
Ship Diamond Princess with Coronavirus Disease (COVID-19).
Radiol Cardiothorac Imaging. 2020 Mar 17;2(2):e200110.

doi: 10.1148/ryct.2020200110. Erratum in: Radiol Cardiothorac
Imaging. 2020 Apr 07;2(2):e204002. PMID: 33778566;

PMCID: PM(C7233452. 31.

Zigmond AS, Snaith RP. The hospital anxiety and depression
scale. Acta Psychiatr Scand. 1983 Jun;67(6):361-70.

doi: 10.1111/j.1600-0447.1983.tb09716.x. PMID: 6880820.
Freud T, Vostrikov A, Dwolatzky T, Punchik B, Press Y. Validation
of the Russian Version of the MoCA Test as a Cognitive Screening
Instrument in Cognitively Asymptomatic Older Individuals and
Those With Mild Cognitive Impairment. Front Med (Lausanne).
2020 Aug 13;7:447. doi: 10.3389/fmed.2020.00447.

PMID: 32903556; PMCID: PMC7438442.

Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S,
Whitehead V, Collin I, Cummings JL, Chertkow H. The Montreal

Cognitive Assessment, MoCA: a brief screening tool for mild 32.

cognitive impairment. ] Am Geriatr Soc. 2005 Apr;53(4):695-9.
doi: 10.1111/j.1532-5415.2005.53221.x. Erratum in:

J Am Geriatr Soc. 2019 Sep;67(9):1991. PMID: 15817019.
Kibitov AA, Rakitko AS, Kasyanov ED, Rukavishnikov GV,
Kozlova KA, llinsky VWV, Neznanov NG, Mazo GE, Kibitov AO.

Screening of Depressive Symptoms in a Russian General 33.

Population Sample: A Web-based Cross-sectional Study.
Clin Pract Epidemiol Ment Health. 2021 Dec 22;17:205-211.
doi: 10.2174/1745017902117010205. PMID: 35173789;
PMCID: PMC8728561.

Bonizzato S, Ghiggia A, Ferraro F, Galante E. Cognitive, 34.

behavioral, and psychological manifestations of COVID-19
in post-acute rehabilitation setting: preliminary data of an
observational study. Neurol Sci. 2022 Jan;43(1):51-58.
doi: 10.1007/510072-021-05653-w. Epub 2021 Oct 12.
PMID: 34642823; PMCID: PMC8510572.

Prevention, diagnosis and treatment of new coronavirus infection 35.

(COVID-19). Version 10 (08.02.2021). [Internet]. Ministry of Health
of Russia. [cited 2022Sep.22] https://static-0.minzdrav.gov.ru/
system/attachments/attaches/000/054/662/original/BpemeHHble_
MP_COVID-19_(v.10).pdf (In Russ).

Rass V, Beer R, Schiefecker AJ, Kofler M, Lindner A, Mahlknecht P,

Heim B, Limmert V, Sahanic S, Pizzini A, Sonnweber T, 36.

Tancevski I, Scherfler C, Zamarian L, Bellmann-Weiler R, Weiss G,
Djamshidian A, Kiechl S, Seppi K, Loeffler-Ragg J, Pfausler B,
Helbok R. Neurological outcome and quality of life 3 months after
COVID-19: A prospective observational cohort study. Eur ] Neurol.
2021 Oct;28(10):3348-3359. doi: 10.1111/ene.14803. Epub 2021

May 3. PMID: 33682276, PMCID: PMC8250725. 37.

Matos AMB, Dahy FE, de Moura JVL, Marcusso RMN, Gomes ABF,
Carvalho FMM, Fernandes GBP, Felix AC, Smid J, Vidal JE,

Frota NAF, Casseb J, Easton A, Solomon T, Witkin SS, Malta
Romano C, de Oliveira ACP; NeuroCovBR Study Group. Subacute
Cognitive Impairment in Individuals With Mild and Moderate

COVID-19: A Case Series. Front Neurol. 2021 Aug 4;12:678924. 38.

doi: 10.3389/fneur.2021.678924. PMID: 34421788; PMCID: PMC8371908.
Cristofori I, Cohen-Zimerman S, Grafman J. Executive

functions. Handb Clin Neurol. 2019;163:197-219.

doi: 10.1016/B978-0-12-804281-6.00011-2. PMID: 31590731.

Ardila A, Lahiri D. Executive dysfunction in COVID-19 patients. 39.

Diabetes Metab Syndr. 2020 Sep-Oct;14(5):1377-1378.
doi: 10.1016/j.dsx.2020.07.032. Epub 2020 Jul 22.
PMID: 32755837; PMCID: PMC7373676.

Helms J, Kremer S, Merdji H, Clere-Jehl R, Schenck M,
Kummerlen C, Collange O, Boulay C, Fafi-Kremer S, Ohana M,
Anheim M, Meziani F. Neurologic Features in Severe SARS-CoV-2
Infection. N Engl ] Med. 2020 Jun 4;382(23):2268-2270.

doi: 10.1056/NEJMc2008597. Epub 2020 Apr 15.

PMID: 32294339; PMCID: PMC7179967.

Jessen F, Amariglio RE, van Boxtel M, Breteler M, Ceccaldi M,
Chételat G, Dubois B, Dufouil C, Ellis KA, van der Flier WM,
Glodzik L, van Harten AC, de Leon MJ, McHugh P, Mielke MM,
Molinuevo JL, Mosconi L, Osorio RS, Perrotin A, Petersen RC,
Rabin LA, Rami L, Reisberg B, Rentz DM, Sachdev PS, de la
Sayette V, Saykin AJ, Scheltens P, Shulman MB, Slavin MJ,
Sperling RA, Stewart R, Uspenskaya O, Vellas B, Visser PJ,
Wagner M; Subjective Cognitive Decline Initiative (SCD-I) Working
Group. A conceptual framework for research on subjective
cognitive decline in preclinical Alzheimer's disease. Alzheimers
Dement. 2014 Nov;10(6):844-52. doi: 10.1016/j.jalz.2014.01.001.
Epub 2014 May 3. PMID: 24798886; PMCID: PMC4317324.
Jensen JH, Stettrup MM, Nayberg E, Knorr U, Ullum H, Purdon SE,
Kessing LV, Miskowiak KW. Optimising screening for cognitive
dysfunction in bipolar disorder: Validation and evaluation of
objective and subjective tools. | Affect Disord. 2015 Nov 15;
187:10-9. doi: 10.1016/j.jad.2015.07.039. Epub 2015 Aug 1.
PMID: 26301477.

Miskowiak KW, Petersen JZ, Ott CV, Knorr U, Kessing LV,
Gallagher P, Robinson L. Predictors of the discrepancy between
objective and subjective cognition in bipolar disorder: a novel
methodology. Acta Psychiatr Scand. 2016 Dec;134(6):511-521.
doi: 10.1111/acps.12649. Epub 2016 Sep 20. PMID: 27644707.
Ott CV, Bjertrup A, Jensen JH, Ullum H, Sjeelland R, Purdon

SE, Vieta E, Kessing LV, Miskowiak KW. Screening for cognitive
dysfunction in unipolar depression: Validation and evaluation
of objective and subjective tools. ] Affect Disord. 2016 Jan 15;
190:607-615. doi: 10.1016/j.jad.2015.10.059. Epub 2015 Nov 10.
PMID: 26583350.

van Harten AC, Mielke MM, Swenson-Dravis DM, Hagen CE,
Edwards KK, Roberts RO, Geda YE, Knopman DS, Petersen RC.
Subjective cognitive decline and risk of MCI: The Mayo Clinic
Study of Aging. Neurology. 2018 Jul 24;91(4):e300-e312.

doi: 10.1212/WNL.0000000000005863. Epub 2018 Jun 29.

PMID: 29959257; PMCID: PMC6070384.

Taquet M, Geddes JR, Husain M, Luciano S, Harrison PJ. 6-month
neurological and psychiatric outcomes in 236 379 survivors of
COVID-19: a retrospective cohort study using electronic health
records. Lancet Psychiatry. 2021 May;8(5):416-427.

doi: 10.1016/52215-0366(21)00084-5. Epub 2021 Apr 6.

PMID: 33836148; PMCID: PMC8023694.

Svendsen AM, Kessing LV, Munkholm K, Vinberg M,

Miskowiak KW. Is there an association between subjective and
objective measures of cognitive function in patients with affective
disorders? Nord J Psychiatry. 2012 Sep;66(4):248-53.

doi: 10.3109/08039488.2011.626870. Epub 2011 Nov 10.

PMID: 22070515.

Hill NL, Mogle J, Wion R, Munoz E, DePasquale N, Yevchak AM,
Parisi JM. Subjective Cognitive Impairment and Affective
Symptoms: A Systematic Review. Gerontologist. 2016
Dec;56(6):e109-e127. doi: 10.1093/geront/gnw091.

Epub 2016 Jun 23. PMID: 27342440; PMCID: PMC5181393.
Ghafar MZAA, Miptah HN, O'Caoimh R. Cognitive screening
instruments to identify vascular cognitive impairment: A systematic
review. Int | Geriatr Psychiatry. 2019 Aug;34(8):1114-1127.

doi: 10.1002/gps.5136. Epub 2019 May 16. PMID: 31050033.





