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Abstract 
Lockdown caused by COVID-19 pandemic has a negative impact on mental health. The aim was 
to assess self-reported neurocognitive symptoms during the lockdown and identify associated 
vulnerable and protective factors in a sample of psychiatric patients in a Spanish population. 
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These results are part of the Barcelona ResIlience Survey for Mental Health COVID-19 (BRIS- 
MHC) project. Neurocognitive symptoms were assessed through an online survey considering 
the five items that represented self-reported neurocognitive complaints. We split the sample 
into two groups based on the severity of the self-reported neurocognitive complaints: intact 
cognitive function/mild cognitive impairment (CI-) and moderate/severe cognitive impairment 
(CI + ). Univariate analyses were used to compare both groups in terms of sociodemographic 
and clinical variables. Multiple logistic regression models were carried out to identify clinical 
variables and coping strategies associated with neurocognitive symptoms. 198 patients with 
different psychiatric diagnoses were included in this study. One hundred seventeen patients 
were classified in the CI- group and 81 in the CI + group. Depressive symptoms and negative 
psychotic-like symptoms were vulnerable factors for neurocognitive impairment. Coping strate- 
gies of performing physical activity, carrying out relaxing activities and maintaining a routine 
were protective factors against cognitive impairment. Lockdown situation negatively impact 
on neurocognitive function. Psychopathological symptoms and coping strategies were associ- 
ated with neurocognitive symptoms during lockdown in subjects with psychiatric illness. The 
early treatment of psychopathological symptoms in psychiatric patients and promoting cop- 
ing strategies during lockdown should be considered an intervention strategy against cognitive 
impairment. 
© 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY 
license ( http://creativecommons.org/licenses/by/4.0/ ) 
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. Introduction 

ince the first case of coronavirus disease COVID-19 was de- 
ected in China in December 2019, the disease has spread 
lobally and has led to be recognized as a world pandemic, 
any countries have taken a series of measures to prevent 

ts spread, with strict restrictions. In Spain, on March 14, 
020, the state of emergency was decreed and the total 
ockdown was imposed throughout the country; this implied 
nly leaving home for essential activities (buying essential 
roducts, health care or attending job). The total lockdown 
asted until the end of May while activities allowed outside 
ere progressively increased until reaching the “new nor- 
ality” at the end of June. 
To date, many studies demonstrate a cognitive impair- 
ent after a diagnosis of COVID-19 that shows deficits 

n memory, attention and executive function domains 
 Almeria et al., 2020 ; Alonso-Lana et al., 2020 ). However, 
he causes of these impairments are unclear and could be 
rom various sources, for instance; directly from the COVID- 
9 itself, due to the pharmacological treatment for the dis- 
ase, to the effects of cytokine storm syndrome, to the hy- 
erinflammatory process ( Cothran et al., 2020 ), hospital ad- 
ission, etc. A report of Miskowiak et al (2021) identified 
ognitive impairment in 59-65% of patients with COVID-19 
iagnosis showing deficits in memory and executive func- 
ions which were associated with the severity of the lung 
ffection. Patients with a previous diagnosis of a neurode- 
enerative disease (i.e. dementia) are especially vulnerable 
o the effects of COVID-19 and show different clinical pat- 
erns ( Alonso-Lana et al., 2020 ; Heneka et al., 2020 ). Neu- 
opsychiatric disorders are also prevalent as a symptom of 
he COVID-19 disease, in one study ( Varatharaj et al., 2020 ) 
t was identified 59% of the cases with several neuropsychi- 
tric disorders (altered mental status, new-onset psychosis, 
eurocognitive (dementia-like) syndrome, and affective dis- 
rder) and, of those, around 23% had neurocognitive impair- 
ent. 
8 
The lockdown situation and isolation itself implies a se- 
ies of changes in people’s daily lives (i.e: working at home, 
ecreased activity and leisure, reduction of social and fam- 
ly life, etc.) which could have a negative impact on psy- 
hosocial functioning, socioeconomic status and clearly in 
ental health. Due to that, researchers are making an ef- 
ort to analyze the impact of this special situation on many 
ocial and psychological variables. Various studies con- 
ucted during the current pandemic suggest the presence of 
sychopathological symptoms as a result of lockdown, espe- 
ially stress, anxiety and depression in community subjects 
 Brooks et al., 2020 ; Fullana et al., 2020 ; Salari et al., 2020 )
ith worse effects on healthcare workers ( Alonso et al., 
021 ; Mortier et al., 2021 ). Also, psychiatric patients are 
onsidered a vulnerable population to this kind of situation 
nd could negatively impact on their mental health with a 
orsening of symptoms and relapses ( Moreno et al., 2020 ; 
ieta et al., 2020 ). As a result a significant increase in the
ercentage of acute psychiatric hospitalization during the 
ockdown was found ( Gómez-Ramiro et al., 2021 ). 
Cognitive performance is usually impaired in the psychi- 

tric population ( Millan et al., 2012 ) and could be negatively 
ffected by other variables such as the presence or exac- 
rbations of psychopathological symptoms ( Ganguli et al., 
006 ; Huang et al., 2016 ; Talreja et al., 2013 ). There-
ore, situations such as the current one are very prone to 
ause changes in psychiatric symptoms. In this sense, de- 
pite being an unprecedented and unexplored worldwide 
ituation, there have been some attempts to call into the 
esearch frame to study the possible neurocognitive sequels 
f COVID-19 pandemic. However, to our knowledge, there 
re not any studies investigating the impact of lockdown 
n neurocognitive symptoms in psychiatric patients. Only a 
ew researchers are investigating the effects of lockdown 
nd isolation on neurocognitive performance and function- 
lity in the neurological population (such as Alzheimer 
isease, dementia or stroke) ( Hantke and Gould, 2020 ; 
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cloughlin et al., 2020 ). The present study is focused on 
hether neurocognitive symptoms self-reported in psychi- 
tric patients could have been affected by the lockdown, 
ither indirectly (due to the increase or the presence of 
sychopathological symptoms and/or other variables) or as 
 direct consequence of the characteristics of the isola- 
ion situation. The analysis of neurocognitive symptoms dur- 
ng lockdown situation is important not only for describing 
he prevalence of cognitive complaints deficits reported but 
lso for detecting factors that could be associated with neu- 
ocognitive performance and also to design early interven- 
ions to mitigate the negative effects. 
The aim of the Barcelona ResIlience Survey for Mental 
ealth COVID-19 (BRIS-MHC) study was to detect the psycho- 
ogical effects of the lockdown in individuals with a psychi- 
tric diagnosis comparing with the general population. The 
resent study consists in a sub-analysis of the BRIS-MHC fo- 
used on the data of self-reported neurocognitive deficits. 
he aim of this study is to analyze the prevalence of self- 
eported neurocognitive symptoms during lockdown in the 
sychiatric population and to describe the variables that are 
ssociated with their presence. 

. Methods 

he results of the present study belongs to the BRIS-MHC 
roject which received ethical approval from the Hospital 
línic of Barcelona Ethics Committee (approval number: protocol 
CB/2020/0530) according with the Declaration of Helsinki. Fur- 
her information about BRIS-MHC project and survey are described 
n Solé et al., (2020) . Summarized, we created an online and self- 
pplied survey of 15 minutes approximately to assess the impact 
f lockdown concerning many variables of mental health in both 
atients and community controls. The survey was delivered in a 
eriod in which in Spain, although there was not a complete lock- 
own, there were severe mobility restrictions to essential activities 
employment, medical care, sports and buying food) and during a 
estricting schedule. 

.1. Measures 

ur original survey BRIS-MHC collected data on many variables but 
or the present study we only selected the more relevant ones 
elated to cognition. The sociodemographic data collected were: 
ge, gender, educational level and current work status. Partici- 
ants were also asked to rate the frequency performance ( yes or 
o ) of several behavioral strategies to manage distress during lock- 
own, that is, coping strategies including healthy habits. In addi- 
ion to diagnosis and duration of illness we also asked for the need
f admission to the mental health service or visit from the psy- 
hiatric emergency during the lockdown or suicide attempts. We 
lso included several items to assess changes during lockdown in 
erms of psychopathological symptoms such as depressive and anxi- 
ty symptomatology, sleep quality, psychotic-like experiences, and 
ubstance use (alcohol and cannabis). The presence of symptoms 
elated to COVID-19 with or without diagnosis was also assessed. 
rauma experiences during lockdown were assessed firstly asking 
or “experience of unpleasant event during lockdown” and if partic- 
pants responded affirmatively further questions based on the Post- 
raumatic Stress Disorder Symptom Severity Scale-Revised (EGS-R) 
 Echeburúa et al., 2016 ) were administered. Cognitive reserve was 
lso measured and calculated through a proxy based on maximum 

ducational level achieved and leisure activities. The items and 
cales used to assess all constructs are described in detail in Solé
9 
t al., 2020 . We describe briefly the main measures including in the
resent study: 

a) Depressive and anxiety symptoms were assessed using 
items inspired in the Patient Health Questionnaire (PHQ-9) 
( Kroenke et al., 2001 ) and Generalized Anxiety Disorder (GAD- 
7) ( Spitzer et al., 2006 ) questionnaire respectively, which scores 
reach from "0" (not at all) to "3" (nearly every day). 

b) Psychotic-like experiences were assessed through nine items 
based in the Community Assessment Psychic Experiences-42 
scale (CAPE-42) ( Fonseca-Pedrero et al., 2012 ) to assess posi- 
tive or negative dimensions. 

c) Coping strategies were measured by asking about the perfor- 
mance of the following behaviors using a dichotomous scale 
(“yes” or “no”) (i.e.: following a routine, maintaining a healthy 
or balanced diet, drinking water to hydrate, use of entertain- 
ment resources like hobbies, talking with relatives or friends, 
reading news about COVID-19 frequently, practicing physical ex- 
ercise and taking part in relaxing activities). 

d) For assessing cognition, a total of five items of self-reported 
subjective complaints tackling the main cognitive domains were 
created: attention, immediate memory, learning, executive 
function (planning), and processing speed. We selected “eco- 
logical” items that represent cognitive deficits with impact in 
daily functioning. One item corresponded to each cognitive do- 
main. The items were inspired in the COBRA (Cognitive Com- 
plaints in Bipolar Disorder Rating Assessment) ( Rosa et al., 2013 ) 
which is an self-applied scale highly recommended, reliable and 
validated to assess cognitive complaints in psychiatric popula- 
tion. We asked if during the lockdown the participant had expe- 
rienced any of these cognitive deficits. 

The items for assessing neurocognitive complaints were the fol- 
owing: 

Since the lockdown began: 

a) Attention: “Do you find it hard to concentrate on certain ac- 
tivities for a period of time (20-30 min) such as reading the
newspaper or watching television?”

b) Processing speed: “Have you performed activities slower than 
usual?”

c) Memory: “Have you had problems with remembering events 
that happened recently (i.e. something you read, a conversa- 
tion, etc.)?”

d) Learning: Have you had difficulties in memorizing or learning 
new things (i.e. the shopping list, phone number, addresses, 
etc.)?”

e) Executive function (planning): “Have you had difficulties in 
planning and organizing daily activities (for example, cooking, 
shopping, trips, etc.)?”

A Likert scale of four options (never (0), several days (1), more
han half the days (2) and nearly every day (3)) was used for its
uantification. Subsequently, we created a criterion to determine 
he presence or absence of subjective neurocognitive complaints as 
ollows; in each cognitive domain: an answer below two points, that 
s, no days or some days , was classified as intact cognitive func-
ion or mild cognitive impairment. Consequently, a score greater 
r equal than two points was considered as a moderate and severe
ognitive impairment. The same criterion was followed for all cog- 
itive domains. 

.2. Participants 

articipants were included from the online anonymous survey sys- 
em of Hospital Clinic of Barcelona through a multiple step proce- 
ure: a) e-mail invitation to patients visited at the Mental Health- 
are of the Hospital Clinic of Barcelona, b) dissemination of the 
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ink through social media and other advertisements c) involve- 
ent of national associations of stakeholders (e.g., associations of 
sers/caregiver). Thus, the sample was recruited by different non- 
robability sampling methods (convenience sampling, voluntary 
ampling and snowball procedure). The survey included one item 

sking them whether they had a psychiatric disorder, and if so, 
hich psychiatric disorder they had. Finally, for the present anal- 
sis we included patients with different psychiatric diagnostic 
schizophrenia, bipolar disorder, schizoaffective, psychotic disor- 
er, major depressive disorder, anxiety and others psychiatric disor- 
ers) who answered the survey during the lockdown period. Within 
his group, the sample was divided between intact cognitive func- 
ion/mild cognitive impairment (CI-) and moderate/severe cogni- 
ive impairment (CI + ). 

.3. Statistical analysis 

e divided the sample creating a dichotomous variable of over- 
ll Cognitive Impairment, taking into account all cognitive domains 
nd following the same criterion: an answer of yes with a score of
wo or more in at least one cognitive domain was considered as 
 moderate/ severe cognitive impairment (CI + ); below that score 
as considered intact cognitive function / mild cognitive impair- 
ent (CI-). 
The descriptive analysis was performed by calculating the means 

nd frequencies of variables. We used Chi-squared and Student’s 
-tests to detect socio-demographic differences between both 
roups. For binary variables, we applied the Yates correction when 
he expected count of the crosstab was less than five in one cell or
ore. Effect sizes for each variable were also calculated. 
The cognitive impairment was considered as the primary out- 

ome and thus the dependent variable. First, we performed uni- 
ariate logistic regressions to detect variables statistically signif- 
cantly contributing to cognitive impairment. Hereunder, the de- 
ected variables were introduced in the multiple logistic regres- 
ion analyses. We fitted two multiple logistic regression models. 
he first model was composed of variables related to the pres- 
nce of psychopathological symptoms during the lockdown. Thus, 
ariables such as symptoms of depression, anxiety, sleep disor- 
ers, and the presence of negative and positive psychotic symp- 
oms were considered. The second model was designed considering 
he coping strategies/ healthy habits that were carried out during 
he lockdown, specifically following a healthy and balanced diet, 
erforming physical exercise, drinking water, maintaining hobbies, 
ollowing a routine, doing relaxing activities, talking with friends, 
r relatives frequently, and reading or watching news about COVID- 
9 frequently. For both models, the presence of cognitive impair- 
ent was considered as the dependent variable. Variables related 
o psychopathological symptoms, on one side, and coping strate- 
ies/healthy habits, on the other side, were considered as the inde- 
endent variables. The logistic regression multivariate was carried 
ut for the two models using the backward Wald stepwise method. 
he odds ratio was calculated to measure the magnitude of the 
ifference between both groups. The Hosmer-Lemeshow test was 
sed to test the goodness of fit for logistic regression models. To 
ompute the model performance and with an exploratory aim, we 
se ROC curve methodology. All analyses were conducted using the 
tatistical Package for the Social Sciences (SPSS) v23.0 and R ver- 
ion 4.0.3 (Vienna, Austria). Significance was set at p < 0.05 (two 

ailed) for all analyses. 

n

10 
. Results 

.1. Sociodemographic and clinical 
haracteristics of CI- and CI + groups 

 total of 198 patients who answered the questionnaire 
ompletely were included in this study. Of those, 117 
59.1%) patients were classified in CI- and 81 (40.9%) with 
I + . Table 1 shows all the socio-demographic and clinical 
haracteristics of the psychiatric sample divided into two 
ubgroups: intact/mild cognitive impairment and moder- 
te/severe cognitive impairment. No significant differences 
ere found in gender, age, educational level or current work 
tatus between both subgroups. 
Clinical variables related with mental disease were an- 

lyzed and no differences between both groups were de- 
ected in terms of psychiatric admissions, suicidal attempts 
 p = 0.13) and chronicity ( p = 0.56). A small percentage
f patients in both groups increase the alcohol consump- 
ion (12.8% of CI- vs 16% of CI + , p = 0.46) as well as
annabis consumption (0.9% of CI- vs 3.7% of CI + , p = 0.38)
ut without significant differences between both groups. A 
igher proportion of patients (32 (40.5%)) in the CI + group 
xperienced unpleasant events during lockdown ( vs 19.8% 

f CI-) with significant differences between both groups 
 p = 0.002). Cognitive reserve was also assessed and no 
ifferences between both groups were found ( t = - 1.48; 
 = 0.053). In our sample, three patients (1.5%) were con- 
rmed cases of COVID-19, of those all were classified in 
he CI + group. Twenty-two (11.3%) patients were suspected 
ases without diagnosis of COVID-19 and with mild symp- 
oms, of those 12 (54.5%) were classified in CI + group. No 
ignificant association was found between both groups and 
OVID-19 confirmed disease (X 2 = 4.44; p = 0.07). 
Regarding psychopathological symptoms, the group of 

I + showed higher significant values of depressive symp- 
oms ( p < 0.001), anxiety symptoms ( p < 0.001), positive 
sychotic-like experiences ( p < 0.001), negative psychotic- 
ike experiences ( p < 0.001) and also a higher prevalence of 
leep disturbances ( p = 0.008). Table 2 shows the mean and 
he standard deviation of these values. 

.2. Cognitive domains 

ithin our whole sample, concerning cognitive domains, 
rocessing speed was the cognitive domain most affected; 
fty-six patients (28%) indicated difficulties in this domain, 
4% in more than a half of the day. Forty-three patients 
21.3%) reported impairment in attention, whereas 8.4% in- 
icated attention difficulties nearly every day. Forty pa- 
ients (20%) indicated learning impairment and 8% reported 
ifficulties nearly every day. Twenty-eight patients (14%) re- 
orted difficulties in immediate memory, of those 8.5% ref- 
renced memory problems nearly every day. Finally, plan- 
ing as a measured of executive function was the cognitive 
omain least affected referred by patients, with twenty- 
our patients affected (11.9%), of those 6.5% patients indi- 
ated planning problems nearly every day. Finally, 66% of 
atients reported cognitive difficulties in more than one do- 
ain. If we take into account the number of affected cog- 
itive domains, 35% of patients reported difficulties in one 
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Table 1 Sociodemographic and clinical characteristics. 

Cognitive status 

Intact or Mild (CI-) 
( n = 117) 

Moderate or Severe 
(CI + ) ( n = 81) 

Socio-demographic variables n (%) /M (SD) n (%) /M (SD) X 2 or t, ( p -value) 

Age 47.34 (12.62) 44.78 (14.38) 1.27 (0.20) 
Sex (female) 70 (60.9%) 51 (66.2%) 0.57 (0.45) 
Educational level 5.89 (0.53) 

Primary/elementals 2 (1.7%) 7 (8.6%) 
High school or medium 44 (37.9%) 33 (40.7%) 
University or higher 70 (60.3%) 41 (50.6%) 

Current work status 2.14 (0.71) 
Employed (workplace) 17 (14.7%) 15 (19.2%) 
Tele-working 24 (20.7%) 14 (17.9%) 
Not working (temporary employment force 

adjustment, unemployed, dismissal, retired) 
47 (40.5%) 27 (34.6%) 

Disability, sick leave 25 (21.6%) 21 (26.9%) 
Student 3 (2.6%) 1 (1.3%) 

Lockdown and COVID-19 related variables 
COVID-19 disease with positive test 0 3 (3.8%) 4.44 (0.07) 
Unpleasant events during lockdown (yes) 23 (19.8%) 32 (40.5%) 9.92 (0.002) ∗

Psychiatric and clinical variables 
Psychiatric diagnosis 13.55 (0.000) ∗

Anxiety and depressive disorders 18 (15.4%) 30 (37%) 
Bipolar Disorder/Schizophrenia/Psychotic Disorder 96 (82.1%) 46 (56.8%) 

Duration of psychiatric illness 0.343 (0.56) 
≤ 10 years 37 (39.4%) 19 (34.5%) 
> 10 years 57 (60.6%) 36 (65.5%) 

Medication leave (yes) 1 (1.1%) 7 (13%) 7.31 (0.007) ∗

Visit to psychiatric emergency (yes) 4 (3.5%) 0 1.37 (2.41) 
Psychiatric admission (yes) 2 (1.7%) 1 (1.3%) 0.00 (1.00) 
Suicide attempt (yes) 0 3 (3.8%) 2.54 (0.133) 
Alcohol consumption (more) 15 (12.8%) 13 (16%) 1.57 (0.46) 
Cannabis consumption (more) 1 (0.9%) 3 (3.7%) 0.79 (0.38) 

CI- = Intact cognitive function and mild cognitive impairment group: CI += Moderate and severe cognitive impairment group; M = Mean; 
SD = Standard Deviation 
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r less cognitive domain, 12.1% in two domains, 15.3% in 
hree domains, 14.7% in four domains and, finally, a 22.1% 

f patients indicate difficulties in five cognitive domains. 

.3. Differences in cognitive performance 

ccording to psychiatric diagnoses 

e split the psychiatric sample into anxiety/major depres- 
ive disorder and Bipolar disorder/Schizophrenia and re- 
ated disorders and we found differences between both 
roups in overall cognitive impairment ( p = 0.000; Cramer’s 
 = 0.27) and in the following cognitive domains: atten- 
ion ( p = 0.045; Cramer’s V = 0.14), memory ( p = 0.035;
ramer’s V = 0.15), planning ( p = 0.003; Cramer’s V = 0.21) 
nd processing speed ( p = 0.003, Cramer’s V = 0.22). The 
ipolar Disorder/Schizophrenia and related disorders group 
howed more impairment in all cognitive domains except in 
lanning ability, whereas a higher prevalence of impairment 
as found in the anxiety/major depressive disorder group 
52.4% vs 47.6%, respectively). 
11 
.4. Factors associated with cognitive 

mpairment 

irst, the presence of psychopathological variables was 
onsidered as risk factors of cognitive impairment. The 
I + group presented higher values in all these variables 
n comparison with CI- (see Table 2 ), with large effect 
izes. Particularly, differences between both groups (CI - 
nd CI + ) were found in depressive symptoms (OR = 1.51, 
5% IC = 1.34–1.70; p < 0.001), anxiety symptoms 
OR = 1.53; 95% IC = 1.33–1.78; p < 0.001), in negative 
sychotic-like experiences (OR = 1.78; 95% IC = 1.42–2.23; 
 < 0.001), positive psychotic-like experiences (OR = 1.62; 
5% IC = 1.34–1.96; p < 0.001) and finally in sleep distur-
ances (OR = 2.71; 95% IC = 1.27–5.79; p = 0.01) where 
he CI + group presented higher percentages (84% vs 65.9%). 
otably, the CI + group displayed higher values in all these 
ariables in comparison with CI-. Related to coping strate- 
ies, healthy and regular habits, the univariate analysis re- 
orted significant differences between both groups also in 
any variables included in favor of CI- group. Thus, to 
erform physical exercise during lockdown (78.3% vs 57%; 
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12 
R = 0.42; 95% IC = 0.20–0.69; p = 0.001), to follow a
outine (77.6% vs 59.5%; OR = 0.42, 95% IC = 0.23–0.79; 
 < 0.001); to maintain a healthy diet (84.6% vs 73.1%; 
R = 0.49; 95% IC = 0.24–1.03; p = 0.051), to do hobbies
84.5% vs 72.5%; OR = 0.48; 95% IC = 0.24–0.98; p = 0.043)
nd to perform relaxing activities (86% vs 68.8%; OR = 0.36; 
5% IC = 0.18–0.73; p = 0.005) were more prevalent in the 
I- group indicating that maintaining these behaviors could 
e considered as protective factors against the presence of 
elf-reported neurocognitive symptoms. In contrast, the be- 
avior of drinking water for maintaining hydrated (93.2% vs 
6.1%; OR = 0.45; 95% IC = 0.14–1.19; p = 0.107), talk- 
ng with friends or relatives (97.4% vs 97.5%; OR = 0.98; 
5% IC = 0.16–6.05; p = 0.99) and watching the news 
bout COVID-19 (65% vs 62.5%; OR = 0.90; OR = 0.50–1.62; 
 = 0.72) seemed not to be associated. 
Secondly, two multiple logistic regression analyses were 

arried out introducing the statistically significant variables 
n the previous univariate analysis, one considering psy- 
hopathological variables as risk factors and another one 
ith the coping strategies/healthy habits as protective fac- 
ors. The results of this analysis are shown in Table 3 . For
he first model, after entering the psychopathological vari- 
bles (depression, anxiety, sleep disorders and the presence 
f negative and positive psychotic like experiences) in step 
 the presence of depressive symptoms (OR = 1.42; 95% 

C = 1.24–1.63; p < 0.001) and negative psychotic-like ex- 
eriences (OR = 1.45; 95% IC = 1.03–2.04; p = 0.04) were 
oth risk factors of cognitive impairment, indicating that 
he group with the greatest neurocognitive symptoms had 
 higher rate of depressive and negative symptoms. Fig. 1 
epresents the adjusted probability of those significant vari- 
bles. The second model composed of coping strategies 
nd healthy habits, in step 1 to perform physical activity 
OR = 0.45; 95% IC = 0.23–0.87; p = 0.02), relaxing activi- 
ies (OR = 0.46; 95% IC = 0.22–0.98; p = 0.04) and following
 routine (OR = 0.52; 95% IC = 0.26–1.01; p = 0.09) were
he variables that better explain that model. In this case, 
he prevalence of patients who had performed these be- 
aviors was higher in the intact and mild group, indicating 
hat to carry out this kind of activities could be a protec-
ive factor against cognitive impairment. Fig. 2 shows the 
djusted probability prediction for cognitive impairment of 
he three last significant variables from the coping strate- 
ies and health habits model. 
However, as an additional exploratory analysis in order to 

larify which factors were contributing higher to cognitive 
erformance, we pooled all variables (psychopathological 
ymptoms and coping strategies) in a unique model and we 
ound that in step 9 the variables of depressive symptoms 
OR = 1.39; 95% IC = 1.21–1.59; p < 0.001) and negative 
sychotic-like symptoms (OR = 1.49; 95% IC = 1.04–2.14; 
 = 0.05) were the variables that better explained the dif- 
erences between both groups, showing therefore the same 
esults as model 1. 
Finally, the results of the ROC curve showed an area under 

he curve (AUC) of 0.895 for the first model and 0.65 for the
econd model, indicating good adjustment of both models 
ut a slightly better for the first one (see Fig. 3 ).The model
esulting from the analysis of all variables showed the same 
OC curve than the first model since the significant variables 
ere the same. 
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Table 3 Results of the multiple logistic regression models. 

Model 1. Psychopathological symptoms Model 2. Coping strategies and healthy habits 

OR (95% CI) p -value ROC (CI) OR (95% CI) p -value ROC (CI) 

Depressive symptoms 1.42 (1.24–1.63) < 0.001 ∗ 0.90 
(0.85–
0.94) 

Physical activity 0.45 (0.23–0.87) 0.02 ∗ 0.65 
(0.57–
0.73) 

Negative symptoms 1.45 (1.03–2.04) 0.04 ∗ Relaxing activities 0.46 (0.22–0.98) 0.04 ∗

Constant 0.03 < 0.001 ∗ Routine 0.52 (0.26–1.01) 0.09 ∗

Constant 3.20 0.01 ∗

CI = Confidence Interval; OR = Odds Ratio; ROC = Receiver Operating Characteristics 
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. Discussion 

he current global pandemic crisis caused by COVID-19 has 
iven rise to a particular scenario. On one hand, lockdown 
nd mobility restrictions imposed by the government led 
o significant social isolation and a decrease in daily ac- 
ivities. On the other hand, the health crisis and the in- 
rease in the number of infected people and deaths caused 
 feeling of insecurity and exceptional situation not previ- 
usly experienced. Both can lead to the appearance or in- 
rease of symptoms of anxiety, stress, sleep problems and 
epression ( Hao et al., 2020 ; Kujawa et al., 2020 ) in the
eneral population. In this sense, the psychiatric population 
s especially vulnerable to experiencing these feelings and 
ymptoms derived from an extraordinary situation like this 
 Kontoangelos et al., 2020 ). It is also well reported that psy- 
hiatric patients have large rates of cognitive impairment in 
any cognitive domains ( Torres et al., 2007 ). To our knowl- 
dge, this is the first study that assesses the prevalence of 
elf-reported neurocognitive symptoms during lockdown in 
 psychiatric population and detects risk and protective fac- 
ors associated with self-reported cognitive performance. In 
eneral terms, our results show that almost half of patients 
ith some psychiatric diagnosis reported moderate subjec- 
ive cognitive complaints during lockdown (40.9% CI + vs 
9.09% of CI-). 
In the present study, depressive and negative psychotic 

ymptoms were the most associated with moderate and 
evere cognitive complaints. The high prevalence of psy- 
hopathological symptoms found would be in line with 
revious reports that indicate an increase in the sever- 
ty of psychiatric symptoms during lockdown in the psychi- 
tric population ( Vieta et al., 2020 ; Vindegaard and Ben- 
os, 2020 ). In our sample, the mean depressive symptoms in 
he CI + group was significantly higher, fulfilling the crite- 
ia for moderate depression ( Kroenke et al., 2001 ). In ad- 
ition, the association detected between depressive symp- 
oms and cognitive performance is consistent with the pre- 
ious results found in the literature. Likewise, the pres- 
nce of depressive symptoms is frequently associated with 
oorer cognitive performance ( Bora et al., 2013 ; Rock et al., 
014 ) not only in the acute episode ( Serra-Blasco et al., 
019 ) but also in euthymia or during the remission period 
 Hasselbalch et al., 2011 ). It is important to consider that 
e are assessing subjective and self-reported neurocog- 
itive complaints and patients with unipolar depression 
end to overestimate their cognitive difficulties, indicating 
reater severity of cognitive deficits than those verified in 
he objective neuropsychological assessment ( Lahr et al., 
007 ; Serra-Blasco et al., 2019 ). This could indicate that, 
n

14 
n our sample, there could be a bias due to these patients 
eporting more cognitive deficits and therefore there may 
e an over-representation of patients with symptoms of de- 
ression in the CI + group. Negative psychotic symptoms are 
lso associated with poorer cognitive performance ( de Gra- 
ia Dominguez et al., 2009 ; Leanza et al., 2018 ). However,
t is difficult to distinguish negative psychotic symptoms 
rom depressive symptoms, and there may be an overlap 
 Strauss and Cohen, 2017 ), since there are two domains 
hat share some symptoms such as anergy, apathy and so- 
ial isolation ( An der Heiden et al., 2016 ). In our study,
he value of negative psychotic-like experiences was ob- 
ained through an adaptation of the CAPE-42 scale ( Fonseca- 
edrero et al., 2012 ) where we only included three items 
Do you ever feel that your feelings are lacking in inten- 
ity?; Do you ever feel that you are neglecting your ap- 
earance or personal hygiene?; Do you ever feel that you 

ave no interest to be with other people?), which although 
hey are classified as negative symptoms by the scale, 
hey can also represent depressive symptoms. In addition, 
n our sample lower percentage was made up of patients 
ith a diagnosis of psychotic disorder (n = 31) compared 
ith bipolar disorder (n = 111); this over-representation of 
atients with bipolar disorder could had produced a bias 
n that construct representing higher values of depressive 
ymptoms. 
Coping strategies are those that are carried out, inter- 

ally or externally, to cope with a stressful or traumatic 
ituation, and are aimed at restoring balance and reducing 
tress ( Folkman and Lazarus, 1988 ). In our study, although 
 higher percentage of patients (70.3-80%) performed this 
ype of activities during lockdown, such as following a rou- 
ine, doing physical activity, carrying out a balanced and 
ealthy diet, doing hobbies as well as relaxing activities, 
ignificant differences between both groups according to 
ognitive severity (CI + and CI-) were detected. More impor- 
antly, among patients who implemented these strategies, 
he highest percentage (62.8–66.7%) corresponded to the 
ntact and mild cognitive impairment group, demonstrat- 
ng that performing these coping-oriented activities during 
onfinement may protect against subjective cognitive com- 
laints. In the present study, several coping strategies were 
onsidered protective factors of cognitive impairment and, 
pecifically, physical activity, performing relaxing activities 
nd following a routine were more associated with less cog- 
itive impairment. In this sense, performing this kind of 
ctivities could promote a healthy and active lifestyle and 
t could favored good brain functioning, protecting against 
ognitive decline ( Christie et al., 2017 ; Clare et al., 2017 ).
n particular, physical activity has great benefits on cog- 
itive performance ( Kurebayashi and Otaki, 2017 ) in vari- 
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us cognitive functions such as executive function or mem- 
ry ( Etnier et al., 2006 ; Josefsson et al., 2012 ), enhanc- 
ng brain function through changes at the systemic, cellu- 
ar, and molecular levels ( Di Liegro et al., 2019 ; Kramer and 
rickson, 2007 ; Loprinzi et al., 2013 ). Positive benefits of 
oderate physical exercise on mental health and well-being 
ave also been shown ( Simpson and Katsanis, 2020 ) reducing 
tress, anxiety and depressive symptoms ( Mikkelsen et al., 
017 ; Peluso & Guerra de Andrade, 2005 ). Performing phys- 
cal exercise could decrease the risk of depressive relapse 
n bipolar disorder (BD) and improve well-being, promoting 
hanges in the brain that include decrease of inflammation, 
eural growth and release of endorphins. It is also a way 
o reduce stress, and improve memory and sleep regula- 
ion ( Reinares et al., 2020 ). In our previous results from the 
resent project we found that patients, in addition to hav- 
ng higher values of depressive and anxiety symptoms com- 
ared with community controls, also exhibited less rates 
f performance in these kind of activities (i.e. following 
 routine, talk to relatives or friends, do physical exer- 
ise, to maintain a healthy and balanced diet, and pursue 
obbies) ( Solé et al., 2020 ). On the contrary, those psy- 
hiatric patients that had pursued hobbies were found to 
eport higher rates of resilience in the face of the lock- 
own situation ( Verdolini et al., 2021 ). Overall, all these 
ctivities, might indirectly help reducing psychopatholog- 
cal symptoms and improve or maintain cognitive perfor- 
ance. Specific recommendations to BD have been pro- 
osed to manage the risk generated by lockdown, consider- 
ng some modifiable strategies such as balance diet, main- 
aining physical exercise and to perform relaxing activities 
s a main target ( Hernández-Gómez et al., 2021 ). Emerg- 
ng digital technologies have been proposed as a suitable 
ool for the monitoring of behavior changes in psychiatric 
atients ( Jagesar et al., 2021 ). In one study assessing the 
ffects of the crisis caused by COVID-19 on mental health, 
t was found that the use of coping strategies were related 
o less index of post-traumatic stress, depression, and in- 
omnia symptoms ( Guo et al., 2020 ). Our results are also 
ongruent with a previous report ( Fullana et al., 2020 ) in- 
icating that some coping styles such as following a healthy 
iet and not reading news about COVID-19 very often were 
ssociated with low levels of anxiety. Following a routine, 
aking the opportunity to pursue hobbies and staying out- 
oors were also associated with lower levels of depression 
n the general population. Summarizing, these coping styles 
ould be included under the umbrella of "modifiable" strate- 
ies that are carried out in a conscious and active way in 
rder to mitigate the negative effects of a “traumatic” situ- 
tion and improve mental health globally ( Sim et al., 2010 ). 
owever, the relation between better cognitive functioning 
nd the use of coping strategies could also indicate a higher 
acility of the preserved group to implement these kind of 
ctivities, thus, not really reflecting protective factors. 
However, when both psychopathological symptoms and 

oping strategies were considered all together to assess 
hich were the ones most associated with cognitive perfor- 
ance, we found that only those related to psychopatholog- 

cal symptoms (depressive and negative symptoms) resulted 
o be significant. This demonstrates that, in the present 
tudy, these variables were more associated with self- 
eported neurocognitive symptoms than the coping strate- 
15 
ies. Indeed, from a clinical point of view, treating psy- 
hopathological symptoms represents the first step of an 
ntegrated treatment strategy that should be also accom- 
any by psychosocial and psychoeducational interventions. 
otably, as an intervention strategy, after the treatment of 
he acute symptomatology, these activities are considered 
 potentially modifiable strategies, cost-effectiveness that, 
n addition to improving the cognitive reserve, they could 
enefit the cognitive functioning as well as quality of life. 
It is important to highlight that this study assesses cogni- 

ive deficits through self-reported subjective cognitive com- 
laints. Although there are studies that report a correla- 
ion between subjective cognitive complaints and objecti- 
ed neuropsychological performance ( Jensen et al., 2015 ; 
ourjman et al., 2019 ), an inverse relationship has also been 
ound ( Martínez-Arán et al., 2005 ), with a tendency to over- 
stimate deficits in those with better cognitive performance 
n mood disorders ( Miskowiak et al., 2012 ; Svendsen et al., 
012 ). 

. Limitations 

he present study is not exempt of limitations. First, 
e cannot determine whether cognitive complaints were 
resent prior to lockdown, so we cannot assure the mag- 
itude of this change. Furthermore, we obtained the infor- 
ation from a self-applied scale assessing subjective cogni- 
ive complaints, thus, the information cannot be contrasted 
ith an objective neuropsychological assessment. Further- 
ore, although they were inspired in the COBRA scale, the 
ve items for assessing cognitive symptoms was not vali- 
ated. In that way, it is important to consider that those 
re descriptive items, which represent only screening mea- 
ures. Besides, due to the lack of validated computerized 
nstruments, we had to adapt paper and pencil instruments 
o online surveys which are not validated in that form. Our 
ample of psychiatric patients had an over-representation 
f BD, so our data could not be fully extrapolated to the 
hole psychiatric population. The cross-sectional design of 
he study precludes us from drawing causal conclusions. Fur- 
her longitudinal studies would be necessary to better un- 
erstand the nature of the relationship between cognitive 
unctioning and the use of coping strategies.Finally, the psy- 
hiatric diagnosis and the clinical characteristics were also 
elf-reported. 

. Future considerations 

t will be critical to design psychological intervention pro- 
rams to relieve the effects of lockdown, on the one hand, 
nd the indirect effects of the pandemic, on the other, fo- 
using on improving psychiatric symptoms, cognitive deficits 
nd providing tools to improve resilience and enhance pro- 
ective factors ( Vinkers et al., 2020 ). Further studies will 
e also needed to investigate the relationship between sub- 
ects with COVID-19 diagnosis, including the different forms 
f manifestation and symptoms spectrum, and the effects 
n neurocognitive performance through a comprehensive 
europsychological assessment. 
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1002259 . 
Overall, our results highlight that psychopathological 
ariables are risk factors for perceived subjective cognitive 
erformance in the psychiatric population during lockdown 
aused by the COVID-19 pandemic, while the performance 
f coping strategies and healthy habits would be protective 
actors against cognitive dysfunction. These results have a 
linical implication in daily clinical practice, highlighting 
he need to design therapeutic interventions not only fo- 
used in the treatment of acute psychiatric symptomatol- 
gy but also to include the enhancement of coping strate- 
ies and provide our patients with tools to cope with this 
tressful pandemic situation that seems to stay for a long 
ime. 
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