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ARTICLE INFO ABSTRACT

Keywords: Background: Resilience is a process that allows recovery from or adaptation to adversities. The aim of this study
COVID-19 was to evaluate state resilience during the COVID-19 pandemic in psychiatric patients (PP), unaffected relatives
resilience

(UR) and community controls (CC).

Methods: This study is part of the Barcelona Resllience Survey for Mental Health COVID-19 (BRIS-MHC)
project. Logistic regression models were performed to identify mental health outcomes associated with bad state
resilience and predictors of good state resilience. The association between state resilience and specific affective
temperaments as well as their influence on the association between depressive symptoms and state resilience
were verified.

Results: The study recruited 898 participants that took part in the survey. The presence of depressive
symptoms was a predictor of bad state resilience in PP (f=0.110, OR=1.117, p=0.028). No specific mental
health outcome was associated with bad state resilience in UR and CC. Predictors of good state resilience in PP
were having pursued hobbies/conducted home tasks (p=1.261, OR=3.528, p=0.044) and level of organization in
the family (=0.986, OR=2.682, p=0.008). Having a controlling family was inversely associated with good state
resilience in CC (f=-1.004, OR=0.367, p=0.012). The association between bad state resilience and depressive
symptoms was partially mediated by affective temperaments.

Limitations: Participants self-reported their psychiatric diagnoses, their relatives’ diagnoses or the absence of
a psychiatric disorder, as well as their psychiatric symptoms.

Conclusions: Enhancing resilience and coping strategies in the face of the COVID-19 pandemic might have
important implications in terms of mental health outcomes.
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N. Verdolini et al.

1. Introduction

The Coronavirus Disease 2019 (COVID-19) pandemic caused by the
Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) virus
is a global health threat (Wang et al., 2020). In order to overcome the
contagion situation, the governments of different European countries
imposed a lockdown. By March 18, 2020, it was applied to more than
250 million people in Europe (Henley, 2020).

Great concern exists about the psychological consequences of the
pandemic, in terms of the short- and long-term impact on the mental
health of both the general population and, particularly, of individuals
already suffering from a psychiatric disease (Moreno et al., 2020; Vieta
et al., 2020).

According to recent meta-analyses, the prevalence of stress, anxiety,
and depression in the general population as a result of the pandemic in
the general population is around 30% (Luo et al., 2020; Salari et al.,
2020). A Spanish online survey (Gonzalez-Sanguino et al., 2020)
revealed that specific factors, such as being in the older age group and
having economic stability were negatively related to symptoms of
depression, anxiety and post-traumatic stress disorder (PTSD).

It has been proved that some individuals are more psychologically
resilient to adversity than others and that patterns of vulnerability or
resilience differ (Sominsky et al., 2020). Literature has consistently
demonstrated an inverse relationship between psychological resilience
and psychological distress, particularly in the case of natural disasters,
such as the 2010 Haiti Earthquake (Blanc et al., 2016) or the 2005
Hurricane Katrina (Osofsky and Osofsky, 2013).

State resilience is a process that comprises: 1) Inmunity, stable and
undisturbed mental health in the presence of a prolonged period of
adversity (Ayed et al., 2019); 2) Bouncing back, a trajectory of bouncing
back from adversity, regaining the former mental stability after a
stressful period or event (Amering, M., & Schmolke, 2009) and 3)
Growth, when the person does not return to a previous level of func-
tioning but is doing even better than before the adversity occurred
(Ayed et al., 2019). Also, the individual could have personality traits
such as motivation, hope, humour or talents, skills and interests that
may protect from life difficulties. Resilience also relies on functional,
supporting and meaningful social networks and positive bonds (Ayed
et al., 2019).

Resilience is a dynamic process of adaptation to challenging life
conditions encompassing several aspects of personal resources and is
considered to be protective against mental disorders (Kim-Cohen, 2007).

Two U.S. national surveys evaluated trait resilience in the general
population during the COVID-19 pandemic (Killgore et al., 2020; Liu
et al., 2020). Since resilience is an active process, correlates of state
resilience should be also evaluated in the face of the current pandemic,
particularly in patients suffering from a psychiatric disorder.

Another important aspect that could be associated with resilience
and adaptation to the COVID-19 pandemic is represented by affective
temperaments. Temperaments are conceived as early-appearing indi-
vidual differences in emotional reactivity, with strong biological un-
derpinnings and stability across the lifespan (Moccia et al., 2020). Since
affective temperaments might mediate adaptive functioning, promoting
better or worse coping mechanisms to environmental stressors (Akiskal
and Akiskal, 2005), they might influence resilience or mediate its effects
on the development of psychiatric symptomatology.

The present study was aimed at evaluating state resilience during the
COVID-19 pandemic in psychiatric patients, unaffected relatives and
community controls. We sought to identify mental health outcomes
associated with bad state resilience and predictors of good state resil-
ience in those three groups. We also assessed the association between
state resilience and specific affective temperaments. Finally, we evalu-
ated if the association between depressive symptoms and bad state
resilience was mediated by affective temperaments in the different
subgroups.
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2. Methods

This study is part of the Barcelona Resllience Survey for Mental
Health COVID-19 (BRIS-MHC) project, whose aim was to assess whether
the lockdown measures were more aversive for individuals with a pre-
vious psychiatric disorder (Sol€ et al., 2021).

It received ethics approval from the Hospital Clinic de Barcelona
Ethics Committee and the authors assert that all procedures contributing
to this work comply with the ethical standards of the relevant national
and institutional committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2008.

2.1. Design

The characteristics of the BRIS-MHC project have been described
elsewhere (Solé et al., 2021). Briefly, Spanish citizens aged over 18 years
were invited to complete the survey over a time period (14th May to 8th
June 2020), during the lockdown due to the pandemic in Spain, with
different levels of restrictions (stage 1 or 2) and after six months will be
contacted for a follow-up online survey. Baseline findings on state
resilience are reported in the present study.

Patients suffering from a psychiatric disorder, their unaffected rela-
tives and the general population were invited to complete the survey.
The survey was conducted using the online anonymous survey system of
Hospital Clinic of Barcelona through a multiple step procedure: a) e-mail
invitation to patients visited at the Mental Healthcare of the Hospital
Clinic of Barcelona, b) dissemination of the link through social media
and other advertisements c¢) involvement of national associations of
stakeholders (e.g., associations of users/caregiver). The snowball sam-
pling procedure gave us the opportunity to recruit a larger sample of the
Spanish population.

Most of the psychiatric patients who participated in the BRIS-MHC
belong to the Bipolar and Depressive and Schizophrenia Unit of the
Hospital Clinic with the diagnoses verified by a medical professional, for
the rest of the participants, the diagnoses were self-reported as in-
terviews were not feasible at this time frame. The survey included one
question asking whether participants had a psychiatric disorder (or a
relative suffering from psychiatric disorders), and if so, which psychi-
atric disorder they had and when they were diagnosed. Patients with
different long-lasting psychiatric disorders, such as major depressive
disorder, anxiety disorders, bipolar disorder or schizophrenia were
included in the survey as well as patients presenting a first episode of
psychosis or mania in the last 5 years.

2.2. Participants

A total of 898 participants took part in the survey. Participants have
been divided into three groups: psychiatric patients (PP), unaffected
relatives (UR), and community controls (CC). Reasons for exclusion are
reported in Supplementary Figure 2. The final sample consisted of 530
participants, 174 (32.8%) PP, 83 (15.7%) UR and 273 (51.5%) CC.

2.3. Measures

All relevant measures, socio-demographic data and information
related to COVID-19 were fully described in the seminal article of the
group (Solé et al., 2021). The entire survey took approximately 15-20
minutes to complete and covered nine broad topics: a) depression and
anxiety, b) trauma experiences, c) psychotic-like experiences, d) resil-
ience (state and trait), e) affective temperament, f) perceived family
environment, g) cognition, h) cognitive reserve and i) physical aggres-
siveness. Measures are summarized in the Appendix A.

As for state resilience, which was the focus of the present BRIS-MHC
study, it was evaluated on the basis of six yes/no items derived from the
Brief Resilience Scale (BRS) (Smith, 2008). The BRS assesses the original
and most basic meaning of the word resilience, namely the ability to



N. Verdolini et al.

bounce back or recover from stress. There are six-items, half of which are
negatively focused and half positively focused. Inverted items were
turned into positive answers. If the participants scored yes on zero to two
items they were considered to have “bad state resilience”. If they scored
yes on four to six items “good state resilience” was assumed. If the
participants scored yes on three items, they were considered to have
“neutral state resilience”.

Patients visiting the Mental Healthcare facilities of the Hospital
Clinic of Barcelona were also asked about the duration of their psychi-
atric condition, about their need for an urgent visit to the community
mental health service during the quarantine, and about whether they
decided to stop taking psychiatric medications during the lockdown.
Furthermore, the participants were asked about their family history of
psychiatric disorders (first and second degree) and if they live together
with someone suffering from any psychiatric condition. Lastly, all par-
ticipants were asked if they needed any visits to the psychiatric emer-
gency room, had been admitted to the psychiatric ward, or had
attempted suicide during the lockdown.

2.4. Statistical analyses

The three subgroups (PP, UR and CC) were described in terms of
percentages of good or bad state resilience.

Independent variables were divided in two groups, those indicating
mental health outcomes (depressive, anxiety or psychotic-like experi-
ences) and those representing predictors of good resilience, such as
coping strategies and family environment.

Within each subgroup (PP, UR and CC), differences in these variables
were examined between those with bad or good state resilience. Chi-
square test (XZ) or Fisher’s exact test (F) were used for dichotomous or
ordinal variables. The strength of the association was measured by Phi
and Cramer’s V. For continuous variable, normality of distribution was
assessed. Unpaired t-tests (t) were used for comparisons. Effect sizes
were calculated for continuous variables as Hedges’ g value (Hedges,
1981; Hedges and Olkin, 1985).

Two multiple logistic regression models were performed for each
subgroup. The first one included significant mental health outcomes
(independent variables) in the bivariate analyses associated with bad
state resilience (dependent variable). Variables related to COVID-19
were entered as covariates in the model (if significant) in order to
control for stressors related to COVID-19. The second model involved
significant predictors (independent variables) of good state resilience
(dependent variable). A final hierarchical logistic regression model was
built to identify, controlling for being part of the three subgroups, which
psychiatric symptoms were associated with bad state resilience. All
tolerance values in the logistic regression analyses were > 0.2 and all
variance inflation factors were < 2, thereby indicating that multi-
collinearity was not a source of bias (Yoo et al., 2014) .

The association between state resilience (dependent variable) and
affective temperaments (independent variables) was explored in a hi-
erarchical logistic regression model, controlling for the type of
subgroup.

The mediation of affective temperaments on the association between
depressive symptoms and bad state resilience was also assessed through
mediation analyses (Baron and Kenny, 1986). In the first instance, the
dependent variable (depressive symptoms) was regressed onto the in-
dependent variable (state resilience) (path c). In the second equation,
the mediator variables (temperaments) were regressed onto the inde-
pendent variable (state resilience) (path a). Finally, the dependent
variable was regressed onto the independent variable, adjusted for the
mediator (path b and ¢’) (Supplementary Figure 1). Hence, if the inde-
pendent variable is no longer significant when the mediator is
controlled, the finding supports full mediation. If the independent var-
iable is still significant, the finding supports partial mediation.

All p-values were two-tailed and statistical significance was set at
p<0.05. Statistical analyses were performed using the Statistical
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Package for Social Sciences (SPSS, 23.0 version for Windows).
3. Results

The three subgroups (PP n=174, 32.8%, UR n=83 (15.7%), and CC
n=273, 51.5%) were significantly different in terms of state resilience
(x2=85.510, p<0.001, phi=0.389) (Figure 1). PP significantly differed
from both UR (X?=28.006, p<0.001, phi=0.338) and CC (X?>=63.972,
p<0.001, phi=0.383). There were no differences between UR and CC in
relation to state resilience (X?>=0.001, p=0.971, phi=-0.010).

Socio-demographic, lockdown and COVID-19 related variables are
reported for the three subgroups in the Supplementary Table 1. The
three groups did not show significant differences in terms of bad or good
state resilience regarding socio-demographic, lockdown and COVID-19
related variables. Only the PP group displayed a significant difference
in bad versus good state resilience between those who experienced un-
pleasant events during lockdown and those who did not (p=0.020,
phi=-0.192).

3.1. Mental health outcomes of bad state resilience

Results for mental health outcomes are reported in Table 1. Partic-
ularly, differences in anxious symptoms were only present in CC
(p=0.042, g=0.325). Differences in depressive symptoms were present
in the three groups, with a larger effect size for UR (PP: p=<0.001,
g=0.749; UR: p=<0.001, g=0.973; CC: p=<0.001, g=0.815). As for
positive psychotic-like experiences, differences were reported for the
three subgroups, with a larger effect size for CC (PP: p=0.020, g=0.349;
UR: p=0.038, g=0.588; CC: p=0.003, g=0.734). Differences in negative
psychotic-like experiences were reported only for PP and CC, with a
larger effect size for CC (PP: p<0.001, g=0.592; CC: p<0.001, g=0.820).

Differences in sleep routine changes between those with bad versus
good state resilience were reported by both PP (p=0.011, phi=0.229)
and CC (p< 0.001, phi=0.238). As for the PP subgroup, differences were
reported mainly in the sleep patterns characterized by going to bed later
than usual (p=0.038, phi=-0.170) and waking-up tired (p=0.004, phi=-
0.230), with a bigger effect size for the latter. Sleep-onset (p=0.042,
phi=-0.135) and sleep-maintenance (p=0.017, phi=-0.155) insomnia
presented a bigger effect size in the CC subgroup. Sleep-onset insomnia
was also reported by UR (p=0.024, phi=-0.269).

No differences existed among participants with bad or good state
resilience in the three different subgroups in terms of changes in sexual
activity or drug consumption (tobacco, alcohol or cannabis).

In the PP group, but not in the UR (X?=0.747, p=0.772) and CC
groups (X2=1.599, p=0.450), there were differences among participants
in their expectations about the future (X2=10.903, p=0.004,
phi=0.245), with more patients with bad state resilience having the
sensation that things will take a long time to recover (bad state resilience
n=18, 19.1% versus good state resilience 4, 5.2%) whilst those with
good state resilience had a more optimistic attitude (bad state resilience
n==8, 8.5% versus good state resilience 15, 19.5%).

As for the PP subgroup, a hierarchical logistic regression model was
built and the variable of having suffered unpleasant events during
lockdown was entered at Step 1 in order to control for stressors related
to COVID-19. After including mental health outcomes at Step 2 (X2
(df=6)=29.283, p<0.001), the strongest predictor of bad state resilience
in PP was represented by depressive symptoms (OR=1.117, p=0.110,
p=0.028). Direct logistic regression models were built for both UR (X>
(df=3)=12.299, p=0.006) and CC (X? (df=6)=33.965, p<0.001). No
statistically significant predictor of bad state resilience in UR or CC
emerged.

The final hierarchical logistic regression model built to assess spe-
cific psychiatric symptoms associated with bad state resilience, con-
trolling for being a member of one of the three subgroups (PP, UR, CC)
x? (df=7)=125.595, p<0.001), revealed that depressive ($=0.176,
OR=1.193, p<0.001) and negative psychotic-like experiences
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Figure 1. Differences in bad and good state resilience among subgroups a) Differences within subgroups b) Differences within state resilience

Table 1
Association between bad state resilience and mental health outcomes
Psychiatric patients Unaffected relatives Community controls
State resilience Bad Good Bad Good Bad Good
(n=96) (n=78) (n=16) (n=62) (n=>50) (n=223)
Psychiatric variables n (%) n (%) X2orF, p n (%) n (%) X2orF, p n (%) n (%) X2orF, p
Sleep routine changes 9.177, 1.276, 16.168, <
0.011 0.619 0.001
With difficulties in sleeping 66 (68.8) 36 (46.2) 10 (62.5) 31 (46.3) 38 (76) 101 (45.3)
No difficulties in sleeping 16 (16.7) 21 (26.9) 2(12.5) 15 (22.4) 5(10) 46 (20.6)
No changes 14 (14.6) 21 (26.9) 4 (25) 21 (31.3) 7 (14) 76 (34.1)
Sleep-onset insomnia 23 (24) 13 (14.7) 0.985, 6 (37.5) 8 (11.9) 6.017, 16 (32) 40 (17.9) 4.129, 0.042
0.321 0.024
Sleep-maintenance insomnia 33 (34.4) 16 (20.5) 3.431, 5(31.25) 20 (29.9) 0.012, 18 (36) 43 (19.3) 5.650, 0.017
0.064 1.000
Early morning wakening insomnia 12 (12.5) 10 (12.8) 0.000, 2 (12.5) 7 (10.5) 0.056, 10 (20) 23 (10.3) 2.752, 0.097
1.000 1.000
Going to bed later than usual 36 (37.5) 17 (21.8) 4.297, 5(31.25) 15 (22.4) 0.555, 12 (24) 40 (17.9) 0.620, 0.431
0.038 0.519
Waking-up tired 36 (37.5) 13 (16.7) 8.232, 3(18.75) 10 (14.9) 0.143, 10 (20) 22(9.9) 3.134, 0.077
0.004 0.708
Physical aggressiveness (yes) 6 (6.3) 4(5.1) 0.111, 1(6.3) 23 0.395, 241 4(1.8) 0.964, 0.297
1.000 0.479
Trauma experiences
Re-experience* 3.83 2.83 1.004, 1(1.732) 2.40 -1.239, 3.18 1.59 1.223, 0.245
(3.041) (2.552) 0.321 (1.713) 0.241 (4.143) (1.998)
Dissociative symptoms (yes) 3(10) 0 1.292, 0 0 - 2(18.2) 1(3.1) 2.860, 0.156
0.545
Psychotic-like experiences
Positive psychotic-like experiences’ 1.78 1.13 2.340, 1.69 0.97 2.106, 1.65 0.71 3.111, 0.003
(2.095) (1.532) 0.020 (1.662) (1.101) 0.038 (2.067) (1.529)
Negative psychotic-like experiences 1.97 1(1.269) 4.016, 1.31 0.87 1.436, 1.70 0.75 4.173,
(1.888) <0.001 (1.352) (1.057) 0.154 (1.529) (1.058) <0.001
Depressive symptomsT 8.71 4.92 4.972, 7.63 4.29 3.478, 6.47 3.81 5.139,
(5.895) (3.850) <0.001 (4.884) (2.993) <0.001 (3.906) (3.095) <0.001
Anxious symptomsT 5.58 5.10 1.455, 5.56 5.23 0.691, 5.33 4.74 2.039, 0.042
(2.237) (1.885) 0.148 (1.825) (1.669) 0.492 (1.853) (1.804)
Visit to psychiatric emergency rooms 1(1.1) 3 (3.9 1.514, 0 4 (6.1) 1.019, 0 4(1.8) 0.754, 1.000
(yes) 0.326 0.581
Need a first visit with psychiatrist or - - - 3(18.8) 6 (10) 0.840, 3(7.9) 16 (7.4) 0.013, 1.000
psychologist (yes) 0.359
Psychiatric admission (yes) 1(1.1) 2(2.6) 0.592, 0 1(1.5) 0.245, 0 1(0.5) 0.185, 1.000
0.587 1.000
Suicide attempt (yes) 1(1.1) 0 0.815, 0 1(1.5) 0.245, 0 1(0.4) 0.187, 1.000
1.000 1.000

1 continuous variable, M (mean) and SD (standard deviation) reported with t- and p-values.

(=0.213, OR=1.238, p=0.028) were significantly associated with bad resilience both in PP (X?=10.437, p=0.006, phi=0.249) and CC
state resilience. (X2=8.407, p=0.015, phi=0.191) but not in UR (X2=0.250, p=0.924),
with a bigger effect size for PP than for CC (Table 2).

Specifically, in the PP subgroup, cohesion (C) (X?=3.948, p=0.047,
phi=0.177) and organization (ORG) (X2:7.184, p=0.007, phi=0.232)
in the family correlated with good state resilience. As for CC, a family
environment characterized by expressivity (EX) (X2=10.350, p=0.003,

3.2. Predictors of good state resilience

A positive family environment in comparison with a negative or a
neutral family environment seemed to correlate with good state
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Table 2
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Family environmental styles and coping strategies during lock/down associated with good state resilience

Psychiatric patients

Unaffected relatives Community controls

State resilience Bad Good Bad Good Bad Good
(n=96) (n=78) (n=16) (n=62) (n=50) (n=223)

Variables (yes) n (%) n (%) X2 or F,p n (%) n (%) X2 or F,p n (%) n (%) X2 or F,p

Family environmental styles

Cohesion (C) 75 (85.2) 70 (95.9) 3.948, 13 (81.3) 61 (95.3) 3.649, 43 (93.5) 206 (96.3) 0.724, 0.417
0.047 0.091

Expressivity (EX) 70 (80.5) 63 (87.5) 0.959, 14 (87.5) 60 (92.3) 0.376, 36 (78.3) 199 (93.4) 10.350,
0.327 0.620 0.003

Conflicts (CON) 28 (32.9) 17 (24.3) 1.007, 6 (37.5) 11 (18) 2.792, 15 (31.9) 50 (23.9) 0.906, 0.341
0.316 0.172

Independence (IND) 54 (64.3) 46 (70.8) 0.435, 11 (78.6) 51 (81) 0.041, 29 (63) 177 (86.3) 12.321,
0.510 1.000 <0.001

Achievement Orientation (AO) 68 (80) 61 (87.1) 0.938, 14 (87.5) 59 (90.8) 0.154, 42 (93.3) 204 (97.6) 2.218, 0.152
0.333 0.654

Intellectual-Cultural Orientation (ICO) 59 (66.3) 53 (74.6) 0.945, 12 (75) 54 (81.8) 0.391, 32 (71.1) 183 (84.3) 3.573, 0.059
0.331 0.503

Active-Recreational Orientation (ARO) 28 (32.2) 33 (48.5) 3.615, 9 (64.3) 42 (64.6) 0.001, 31 (72.1) 143 (68.1) 0.112, 0.738
0.057 1.000

Moral-Religious Emphasis (MRE) 70 (81.4) 63 (90) 1.640, 15 (93.8) 57 (89.1) 0.313, 33(73.3) 178 (86) 3.467, 0.063
0.200 1.000

Organization (ORG) 28 (32.9) 37 (56.1) 7.184, 7 (43.8) 30 (47.6) 0.001, 15 (33.3) 96 (48) 2.625, 0.105
0.007 1.000

Control (CTL) 22 (25) 10 (14.1) 2.273, 5(33.3) 21 (33.3) 0.001, 19 (39.6) 31 (14.8) 13.859,
0.132 1.000 <0.001

Coping strategies during lock-down

Follow a routine 63 (66.3) 60 (77.9) 2.271, 12 (75) 56 (83.6) 0.642, 43 (86) 194 (88.2) 0.035, 0.852
0.126 0.474

Talk to relatives/friends 90 (53.9) 77 (98.7) 1.335, 16 (100) 67 (100) - 49 (98) 221 (100) 4.436, 0.185
0.379

Physical exercise 63 (67) 56 (73.7) 0.599, 13 (81.3) 60 (89.6) 0.840, 44 (91.7) 176 (80.4) 2.731, 0.098
0.439 0.397

Healthy/balanced diet 70 (76.1) 68 (88.3) 3.406, 13 (81.3) 56 (89.4) 0.798, 43 (91.5) 184 (84.8) 0.936, 0.333
0.065 0.401

Drink water to hydrate 86 (91.5) 72 (92.3) 0.000, 12 (75) 57 (85.1) 0.935, 45 (90) 195 (88.2) 0.012, 0.914
1.000 0.456

Being updated about COVID-19 with 62 (66.7) 44 (56.4) 1.484, 8 (53.3) 42 (63.6) 0.549, 26 (54.2) 145 (65.6) 1.763, 0.184

media exposure 0.223 0.559

Pursue hobbies or conduct home tasks 67 (71.3) 69 (88.5) 6.604, 11 (68.8) 52 (77.6) 0.555, 38 (77.6) 183 (83.2) 0.525, 0.469
0.010 0.519

Do relaxing activities 68 (73.9) 68 (87.2) 3.851, 13 (81.3) 51 (78.5) 0.060, 38(79.2) 171 (78.1) 0.000, 1.000
0.050 1.000

F=Fisher’s exact test

phi=0.200) and independence (IND) (X2:12.321, p<0.001, phi=0.235)
correlated with good state resilience. Inversely, a family environment
perceived by the individual as controlling (control — CTL) (Xx?=13.859,
p<0.001, phi=-0.244) was more reported by CC as correlating with bad
state resilience. No differences in perceived family environment were
found between good and bad state resilience in UR.

As for coping strategies during the lock-down, those PP with good
state resilience reported having pursued hobbies or conducted home
tasks (X?=6.604, p=0.010, phi=0.210), or having participated in
relaxing activities (X2:3.851, p=0.050, phi=0.165), more than those
with bad state resilience, with a bigger effect size for the former coping
strategy. No specific coping strategy was found to be associated with
differences between participants with good or bad state resilience in CC
and UF.

In the hierarchical logistic regression model built for the PP subgroup
x? (df=5)=25.319, p<0.001), the strongest predictor of good state
resilience in PP was having pursued hobbies or conducted home tasks
(p=1.261, OR=3.528, p=0.044), followed by organization in the family
environment (p=0.986, OR=2.682, p=0.008). On the contrary, having
suffered unpleasant events during lockdown was inversely associated
with good state resilience (p=-1,038, OR=0.354, p=0.030). As for CC
(x> (df=3)=19.918, p<0.001), having a controlling family (CTL) was
inversely associated with good state resilience in CC (f=-1.004,
OR=0.367, p=0.012).

3.3. Affective temperaments and state resilience

As for the association between state resilience and affective tem-
peraments x? (df=7, n=475)=113.848, p<0.001), after controlling for
being a member of the three subgroups, the anxious ($=0.714,
OR=2.043, p=0.017) and cyclothymic (p=0.898, OR=2.455, p=0.003)
temperaments were significantly associated with bad state resilience. On
the other hand, the hyperthymic temperament (p=-0.663, OR=0.515,
p=0.007) was associated with good state resilience.

Mediation of affective temperaments on the association between bad
state resilience and depressive symptoms

For the PP subgroup, resilience was partially mediated by all the
temperaments (Table 3, analysis 3). The temperament that exerted the
strongest effect was the dysthymic temperament. The hyperthymic
temperament was negatively associated with depressive symptoms. For
CC, resilience was also partially mediated by all the temperaments, with
the strongest effect exerted by the cyclothymic and the irritable tem-
peraments. For UR, resilience was partially mediated by the cyclothymic
and the dysthymic temperaments, with a stronger effect exerted by the
latter.

4. Discussion
In the present study of the BRIS-MHC project, PP reported higher

rates of bad state resilience in comparison with both CC and UR.
Inversely, no differences in state resilience were found in the comparison
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Table 3
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Mediation of affective temperaments on the association between bad state resilience and depressive symptoms

Psychiatric patients
aR? 8

Unaffected relatives
ar? B

Community controls
aR? B

p p p
Analysis 1 (path ¢)
Predictor: State Resilience Outcome: Depressive symptoms 0.118 0.351 <0.001 0.122 0.364 0.001 0.090 0.306 <0.001
Analysis 2 (path a)
Predictor: State Resilience
Outcome: Cyclothymic 0.130 0.368 <0.001 0.072 0.288 0.009 0.029 0.182 0.003
Outcome: Dysthymic 0.152 0.396 <0.001 0.080 0.303 0.007 0.045 0.220 <0.001
Outcome: Irritable 0.076 0.285 <0.001 0.017 0.130 0.240 0.040 0.208 0.001
Outcome: Hyperthymic 0.086 -0.302 <0.001 0.007 -0.140 0.221 0.013 -0.130 0.036
Outcome: Anxious 0.087 0.303 <0.001 0.011 0.153 0.172 0.014 0.135 0.027
Analysis 3 (path b and ¢’)
Predictor: State Resilience
Mediator: Cyclothymic 0.262 0.413 <0.001 0.272 0.013 0.203 0.346 <0.001
Outcome: Depressive symptoms 0.199 0.006 0.180 0.286 0.009 0.243 <0.001
Mediator: Dysthymic 0.319 0.492 <0.001 0.325 0.003 0.185 0.321 <0.001
Outcome: Depressive symptoms 0.156 0.028 0.208 0.266 0.015 0.235 <0.001
Mediator: Irritable 0.323 0.476 <0.001 NA 0.202 0.346 <0.001
Outcome: Depressive symptoms 0.216 0.002 0.234 <0.001
Mediator: Hyperthymic 0.136 -0.160 0.040 NA 0.101 -0.123 0.046
Outcome: Depressive symptoms 0.303 <0.001 0.290 <0.001
Mediator: Anxious 0.334 <0.001 NA 0.153 0.260 <0.001
Outcome: Depressive symptoms 0.215 0.250 0.001 0.271 <0.001

p=standardized values, aR2=variance, NA=not associated

between CC and UR. PP who reported bad state resilience, but not CC
and UR, also revealed having experienced unpleasant events during
lockdown. Even after controlling for the effect exerted by lockdown
unpleasant events, in the PP subgroup bad state resilience was found to
be positively associated with depressive symptoms. No mental health
outcome was found to be associated with bad state resilience both in the
CC and in the UR subgroups. Independently from the subgroup,
depressive and negative psychotic-like experiences were associated with
bad state resilience. As for coping strategies and family environmental
styles associated with good state resilience, a more organized family
environment and having pursued hobbies or conducted home tasks
represented predictors of good state resilience in PP. As for CC, a less
controlling family environment represented a predictor of good state
resilience. As for the relationship between specific affective tempera-
ments and state resilience, independently from the subgroup, the
cyclothymic and the anxious temperaments were associated with bad
state resilience whilst the hyperthymic temperament with good state
resilience. In the three subgroups, the association between resilience and
depressive symptoms was partially mediated by temperaments. That is,
even after controlling for these variables, the effect of bad state resil-
ience on the presence of depressive symptoms remained significant. In
PP, the temperament that exerted the strongest effect on depressive
symptoms was the dysthymic temperament, whilst the hyperthymic
temperament was negatively associated with depressive symptoms. In
CC, the strongest effects were exerted by the cyclothymic and the irri-
table temperaments. Meanwhile, in UR the dysthymic temperament
exerted a stronger effect.

The highest frequencies of bad state resilience were reported by PP.
In a previous studies, low levels of resilience were described in psychotic
(Wambua et al., 2020) and depressive patients (Pardeller et al., 2020). In
both cases (Pardeller et al., 2020; Wambua et al., 2020), poorer resil-
ience was associated with poorer psychological function. Interestingly,
resilience was found to be associated with improved longitudinal rates
of recovery in patients who experienced a first-episode of psychosis
(Torgalsbgen et al., 2018) and also in bipolar disorder patients (Eche-
zarraga et al., 2018), underlining the importance of resilience and pos-
itive mental health outcomes in PP.

In the present BRIS-MHC study, mental health outcomes, particularly
depressive symptoms and negative psychotic-like experiences, were
associated with lower levels of resilience, independently from being a
patient, a relative or a control. In a U.S. study (Killgore et al., 2020)
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assessing psychological resilience during the COVID-19 in the general
population, lower scores on resilience were associated with worse
mental health outcomes, including more severe depression and anxiety.
Lower resilience was also associated with greater worry about the effects
of COVID-19.

As for negative symptoms, a direct association between negative
psychotic symptoms and bad resilience was not identified in previous
literature (Poloni et al., 2018). Nonetheless, an indirect relationship
between resilience and negative symptoms can be hypothesized since
low resilience and higher negative symptomatology were directly
associated with depression severity in psychotic patients (Rossi et al.,
2017).

Another important BRIS-MHC finding was that the presence of
depressive symptoms was a mental health outcome associated with bad
state resilience in PP. In facing adversities, such as the unpleasant events
that could have been experienced during the lockdown due to the
COVID-19 pandemic, PP might be more vulnerable and might have
experienced more psychological distress, particularly those with lower
levels of resilience. Bad state resilience, specifically in PP, was found to
be associated with higher rates of depressive symptoms, more frequent
unpleasant events experienced during the lockdown, and the sensation
that things will take a long time to recover. The lockdown imposed as a
measure to reduce the transmission of the SARS-CoV-2, and the infor-
mation on increasing numbers of new cases and deaths might have
caused feelings of distress and despair, with increasing severity of
depressive symptoms in PP (Marazziti and Stahl, 2020; Pacchiarotti
et al., 2020). The association between depressive symptoms and resil-
ience was already observed in patients suffering from a chronic physical
disease (Garcia-Carrasco et al., 2019) or who lived traumatic life expe-
riences (Bernstein et al., 2017). Also, a significant relationship between
low resilience and depressive symptoms was identified in patients
recently discharged from an acute psychiatric unit (Mizuno et al., 2016)
and in those suffering from bipolar disorder (BD) (Meyers et al., 2020) or
schizophrenia (Rossi et al., 2017).

On the contrary, a positive family environment was a predictor of
good state resilience in both PP and CC. In particular, good state resil-
ience was associated with a more organized family environment in PP
and a less controlling environment in CC. Prime and colleagues (Prime
et al., 2020) studied risk and resilience factors associated with family
well-being during the COVID-19 pandemic and underlined that vul-
nerabilities within families might increase the risk to the sequelae of the
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pandemic, whilst intact family styles would protect families from such
stressors. Organization indicates a system maintenance mechanism
associated with a better family environment (Gonzalez-Pinto et al.,
2011) and based on adaptability, connectedness, and access to social
and economic resources. In university students, control in family was
positively associated with depression (Yu et al., 2015). A previous study
of our group identified that negative family styles were associated with
worse functional outcomes after two years from a first-episode psychosis
(Verdolini et al., 2021). Also, Gonzalez-Pinto and colleagues
(Gonzalez-Pinto et al., 2011) found that over-control in the family could
impact on the onset of psychosis. Also, the presence of controlling par-
ents was associated with an increased overall risk of psychiatric symp-
toms in children (Young et al, 2011). In BD patients, individual
psychosocial functioning positively correlated with cohesion within the
family and negatively correlated with control (Reinares et al., 2016). As
a consequence, it is easy to understand how a positive family environ-
ment might enhance resilience during a stressful situation, such as the
COVID-19 pandemic, in both patients and the general population.

Another good state resilience predictor during the pandemic in PP
was having pursued hobbies or conducted home tasks. A recent study
identified that the most used coping strategies during the COVID-19
lockdown were watching television, listening to music, doing
mundane house chores like cleaning and washing, among others (Aga
et al., 2020). A Spanish online survey identified that following a routine
and taking the opportunity to pursue hobbies were the best predictors of
low levels of depressive symptoms in the general population during the
lockdown (Fullana et al., 2020). This reinforces the concept of “positive
psychiatry”, which is defined as the science and practice of psychiatry
willing to understand and promote well-being in PP through in-
terventions that involve positive psychosocial characteristics, such as
personality traits (i.e. optimism) and environmental factors (i.e. social
support) (Jeste et al., 2015). Lifestyle interventions for PP based on
practicing exercise, meditation, mindfulness and yoga can help pro-
moting well-being (Jeste et al., 2015). Indeed, most of the PP that
participated in the BRIS-MHC learnt how to deal with stressful situations
since they received psychoeducational advice from psychiatrists and
psychologists at our institution.

As for affective temperaments, we identified that the cyclothymic
and the anxious temperaments were associated with bad state resilience
whilst the hyperthymic temperament with good state resilience, inde-
pendently from the subgroups. In the seminal article on this survey (Solé
et al., 2021), we already underlined how both the cyclothymic and the
anxious temperaments display increased stress reactivity in daily life
(Walsh et al., 2013). Conversely, the hyperthymic temperament could
be protective against the development of psychological symptoms in the
face of a stressful event. Indeed, a positive association between the
hyperthymic temperament and resilience in major depressive disorder
was previously identified (Kesebir et al., 2013). In addition, in the
BRIS-MHC we detected that the association of bad state resilience with
depressive symptoms in the three groups was only partially mediated by
affective temperaments, particularly the dysthymic temperament in the
PP and UR subgroups and the cyclothymic and irritable temperaments in
CC. This is in line with the findings of a recent Italian study identifying
that, in the general population during the COVID-19, the cyclothymic
and the dysthymic temperaments were risk factors for
moderate-to-severe psychological distress (Moccia et al., 2020).

The present BRIS-MHC study has limitations. First of all, the results
may not be generalizable to all PP since results come from a voluntary
online survey, and also are restricted to a specific geographical and
sociocultural context. Even though most of the PP attended the Mental
Healthcare facilities of the Hospital Clinic of Barcelona and were invited
to complete the survey, they had to self-report their psychiatric di-
agnoses as well as their psychiatric symptoms. Similarly, UR and CC self-
reported not suffering from a psychiatric disorder. In addition, this is a
cross-sectional study, so the design precludes establishing causal in-
ferences. We found no differences in terms of resilience according to
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working conditions (i.e. working or not remotely), to the risk of expo-
sure to the virus or other COVID-19 related factors. This could be
probably due to the high heterogeneity within the subgroups, particu-
larly in the CC. Another explication can be that results might vary,
depending on the different levels of restrictions. As for the UR subgroup,
another important limitation was the small sample size. As a conse-
quence, our findings need replication in studies with a larger sample size
of UR. Lastly, our survey use proxies of different validated scales to make
it easier for participants to answer and complete the survey, so results
should be interpreted with caution.

The BRIS-MHC project wanted to provide a focus on resilience during
the COVID-19 pandemic. Specific mental health outcomes associated
with bad state resilience, particularly depressive symptoms in psychi-
atric patients, and predictors of good state resilience, such as family
environmental styles and coping strategies, were identified. We also
assessed the contribution of specific affective temperaments on the
development of psychiatric symptomatology and their effect on
resilience.

Since the evolution of the COVID-19 pandemic still remains unpre-
dictable and little is known on the psychological impact on the long-
term, enhancing resilience and coping strategies not only in the gen-
eral population but specifically in patients already suffering from a
psychiatric disorder should be an intervention target in the short-term.
In particular, modifiable factors associated with resilience should be a
major focus (Figure 2). For example, family interventions aimed at
improving the family environment could be useful.

The development of on-line interventions focused on resilience and
the availability of psychological/psychiatric assistance to help coping
with stress during the COVID-19 pandemic and to face the long-term
sequelae on personal functioning, quality of life and well-being,
should be the gold standards of care.
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