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A B S T R A C T   

SARS-CoV-2 infection causes a pulmonary disease (COVID-19) which spread worldwide generating fear, anxiety, 
depression in the general population as well as among subjects affected by mental disorders. Little is known 
about which different psychopathological changes the pandemic caused among individuals affected by different 
psychiatric disorders, which represents the aim of the present study. Specific psychometric scales were admin-
istered at three time points: T0 as outbreak of pandemic, T1 as lockdown period, T2 as reopening. Descriptive 
analyses and linear regression models were performed. A total of 166 outpatients were included. Overall, psy-
chometric scores showed a significant worsening at T1 with a mild improvement at T2. Only psychopathology in 
schizophrenia (SKZ) patients and obsessive-compulsive (OC) symptoms did not significantly improve at T2. 
Subjects affected by personality disorders (PDs) resulted to be more compromised in terms of general psycho-
pathology than depressed and anxiety/OC ones, and showed more severe anxiety symptoms than SKZ patients. In 
conclusion, subjects affected by PDs require specific clinical attention during COVID-19 pandemic. Moreover, the 
worsening of SKZ and OC symptoms should be strictly monitored by clinicians, as these aspects did not improve 
with the end of lockdown measures. Further studies on larger samples are needed to confirm our results. Clin-
icalTrials.gov Identifier: NCT04694482   

1. Introduction 

By the end of 2019, a new Coronavirus (SARS-CoV-2), which was 
firstly identified in Wuhan, China, spread worldwide, leading the World 
Health Organization (WHO) to declare a pandemic on March 11th 2020 
(WHO, 2020). Since the first months, Italy, and in particular Lombardy 
region in the north of the country, was particularly affected by the 
infection. The Italian government first declared a state of emergency on 
January 31st 2020 (Consiglio dei Ministri, 2020), then imposed largely 
restrictive measures that began in March and lasted about two months 
(the so-called “Phase-I”). 

In different affected countries, the spread of the virus and the mass 

quarantine caused not only physical, but also psychological effects, such 
as fear of contagion, anxiety, insomnia, depression and Post-Traumatic 
Stress Disorder (PTSD), similarly to what was observed in previous ep-
idemics (Brooks et al., 2020). Indeed, several studies investigated the 
psychopathological consequences of COVID-19 pandemic in the general 
population. For example, high percentage of PTSD symptoms (29.5%) as 
well as of depression, anxiety and insomnia was reported in the Italian 
population (Forte et al., 2020; Gualano et al., 2020) and other countries 
(Daly and Robinson, 2021). 

Of note, the health emergency conditioned many aspects of psychi-
atric intervention and care (De Girolamo et al., 2020). In particular, 
outpatient visits were limited to emergencies, critical or 
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non-postponable cases (i.e. long-acting treatment, discharge from SPDC) 
and converted into telephone interviews or video calls. Group activities 
and team meetings were suspended and re-scheduled. Semi-residential 
structures (Day Centers) were open only for patients with an imperative 
need for daytime support. Hospitalizations and other inpatient facilities 
were severely limited to strictly urgent cases. Of course, psychiatric 
patients, who benefit from the relationship with the health personnel 
(Caldiroli et al., 2020) and from extensive rehabilitation and 
re-socialization interventions, may have been particularly affected by 
these restricted measures (Barlati et al., 2021). 

Several authors assessed the psychopathological impact of the 
pandemic among psychiatric patients, but only few of them compared 
different diagnostic groups. A study conducted in Italy and Paraguay 
found a worsening of clinical symptoms, anxiety, fear and psychological 
distress among psychiatric outpatients, without distinguishing between 
different diagnoses (Gentile et al., 2020). Available data indicate that 
pandemic had a particularly negative impact on subjects affected by 
Personality disorders (PDs) (Preti et al., 2020), while Pinkhamet al. 
(2020) reported surprisingly that patients affected by schizophrenia 
(SKZ) or bipolar disorder (BD) did not present a worsening of symptoms 
between April and June 2020. Similar results were found in a sample of 
65 patients with obsessive-compulsive disorder (OCD) (Littman et al., 
2020). In the light of these considerations, it seems plausible that pa-
tients might have reacted differently to COVID-19 pandemic according 
to their main psychiatric diagnosis, but data are still few and 
controversial. 

Purpose of the present study was to compare the change in severity of 
symptoms in different diagnostic group during the first wave of COVID- 
19 pandemic. 

2. Methods 

2.1. Study design and participants 

This is an observational retrospective study. Outpatients (aged 
18–65) were consecutively recruited at three mental health services of 
ASST Monza (Cesano Maderno, Monza and Brugherio) from November 
12th 2020 until January 31st 2021. Information about the psycho-
pathological status of patients, routinely evaluated during psychiatric 
visits, were retrospectively collected. In particular, data collected for the 
purposes of the study were registered when psychiatric visits occurred in 
January or February 2020 for T0, corresponding to the outbreak of the 
pandemic; in March or April 2020 for T1, that was the lockdown period 
(the so-called “phase I”); in May or June 2020 for T2, corresponding to 
the reopening and restarting (the so-called “phase II”). The same sample 
was evaluated at three time-points with a full retention rate. 

Inclusion criteria consisted of: (1) comprehension of the Italian 
language; (2) ability to understand and sign the written informed con-
sent; (3) diagnosis of SKZ, BD, major depressive disorder (MDD), anxiety 
disorders, OCD or PDs according to the Diagnostic and Statistical 
Manual of Mental Disorders – 5th edition (DSM 5 – APA, 2013) criteria; 
(4) availability of the complete panel of psychometric scores in the 
medical records. Exclusion criteria were: (1) severe intellectual 
disability; (2) pregnancy or post-partum; (3) presence of medical con-
ditions potentially contributing to psychiatric symptoms (e.g. multiple 
sclerosis or re-exacerbation of inflammatory diseases); (4) treatment 
with compounds potentially involved in the onset or worsening of psy-
chiatric symptoms (e.g. corticosteroids); (5) health personnel involved 
in the sanitary emergency. 

All participants signed informed consent after the nature of the 
procedures had been fully explained. Study procedures were reviewed 
and approved by the local accredited Medical Ethics Review Committee 
(named “Brianza Ethic Committee”; resolution number 1650, dated 12th 
November 2020). The research project is conformed to the provisions of 
the latest version of the Declaration of Helsinki. 

The study has been registered on ClinicalTrials.gov with the 

following ID number: NCT04694482 

2.2. Assessment 

Data were collected retrospectively from patients’ medical records 
or, in case they were lacking, by interviews to the patients or their rel-
atives and caregivers. Demographic variables included: age, gender, 
marital status, occupational status and education. Clinical variables 
included: diagnosis, age at onset, duration of illness, duration of un-
treated illness – DUI, level of needed care, type of psychiatric comor-
bidity, the presence of multiple psychiatric comorbidity (yes/no), the 
presence of family history of psychiatric disorders, suicide attempts, 
presence and number of hospitalizations, main pharmacological treat-
ment, the presence of poly-therapy (yes/no), post-COVID changes in 
psychopharmacological treatment (no/increased/decreased in terms of 
dosages and/or number of prescribed compounds), presence of ongoing 
psychotherapy (yes/no). DUI was defined as the time elapsing between 
the onset of psychiatric disorders and the prescription of a proper 
pharmacological treatment according to international guidelines (Buoli 
et al., 2021). Level of needed care was considered “high” when the pa-
tient required a team of personnel for care, “low” when the patient was 
followed only by the psychiatrist. Data about substance misuse were 
registered referring at the 6 months before and 6 months after pandemic. 
The rating scales are routinely administered during patients’ visits. 

2.2.1. Primary outcomes  

- Brief Psychiatry Rating Scale (BPRS – Overall and Gorham, 1962) at 
T0, T1, T2;  

- Clinical Global Impression (CGI – Guy, 1976) severity subscale at T0, 
T1, T2; improvement subscale at T1 and T2;  

- Hamilton Anxiety Rating Scale (HAM-A – Hamilton, 1959) at T0, T1, 
T2.  

- These rating scales were administered to all patients. 

2.2.2. Secondary outcomes  

- - Disability Scale (DISS – Sheehan et al., 1996) at T0, T1, T2;  
- - Positive and Negative Symptoms Scale (PANSS – Kay et al., 1987), 

collected for SKZ patients at T0, T1, T2;  
- Hamilton Depression Rating Scale (HAM-D – Hamilton, 1960) and 

Montgomery and Åsberg Depression Rating Scale (MADRS - Mont-
gomery and Åsberg, 1979), collected for MDD and BD patients at T0, 
T1, T2;  

- Young Mania Rating Scale (YMRS – Young et al., 1978), collected for 
BD patients at T0, T1, T2;  

- Yale-Brown Obsessive-Compulsive Scale (Y-BOCS – Goodman et al., 
1989a, 1989b), collected for OCD patients at T0, T1, T2. 

2.3. Statistical analyses 

Descriptive analyses of the entire sample were performed. Patients 
were divided into 5 groups according to diagnosis (SKZ, BD, MDD, 
anxiety disorders or OCD, PDs); multivariate analyses of variance 
(MANOVAs) and chi-square tests were used to compare groups on 
quantitative and qualitative variables respectively. 

Linear regression models (Gueorguieva and Krystal, 2004) were 
applied to examine whether the change over time in psychometric scores 
differed between diagnostic groups. In the models, psychometric scores 
were treated as dependent variables. The model included fixed effects of 
time and diagnosis. The Akaike information criterion (AIC) was used to 
select the appropriate statistical model. The unstructured var-
iance–covariance matrix was used to account for repeated measures 
within each subject. The significance was set at p < 0.05. 

Statistical Package for Social Sciences (SPSS) for Windows (version 
26.0) was used as statistical program. 
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3. Results 

3.1. Descriptive analyses and diagnostic group comparisons 

The sample of patients (N = 166) included 87 males and 79 females. 
Among the total patients, 66 (39.8%) were affected by SKZ, 29 (17.5%) 
by BD, 36 (21.7%) by MDD, 17 (10.2%) by anxiety or OCD, and 18 
(10.8%) by PDs. Mean age was 49.22 years (±14.23). 

Demographic and clinical data of the sample are summarized in 
Table 1. 

MDD patients were older than PD patients (p = 0.03) and had higher 
age at onset than those affected by PD/SKZ (both p values <0.001). PD 
patients had a lower age at onset with respect to those affected by BD (p 
= 0.003), and presented a longer DUI with respect to any other diag-
nostic group (p = 0.02 for anxiety/OCD; p < 0.001 for the other diag-
nostic groups). Moreover, while BD and MDD patients were more 
frequently engaged in relationships than the other groups (p < 0.05), 
SKZ ones resulted to be predominantly unmarried (p < 0.05). 

SKZ and anxiety/OCD patients presented family history for psychi-
atric disorders less frequently than the other groups (p < 0.05). Patients 
affected by SKZ or PDs had more frequently only one relative affected by 
psychiatric disorders than the other groups (p < 0.05) and needed a 
higher level of care than MDD patients (p < 0.05). Moreover, patients 
affected by PDs were more prone to lifetime misuse of alcohol than the 
other groups (p < 0.05), while the anxiety/OCD diagnosis resulted to be 
the group with the least substance misuse in the six months before 
pandemic (p < 0.05). SKZ and BD patients had the highest number of 
lifetime hospitalizations, while anxiety/OCD group the lowest. BD pa-
tients presented lifetime suicide attempts more frequently than the other 
groups (p < 0.05). Subjects affected by SKZ and PDs were more 
frequently on polytherapy than the other groups and PDs patients more 
frequently reduced pharmacological treatments after the pandemic with 
respect to the other groups (p < 0.05). Finally, ongoing psychotherapy 
was more frequently reported by PD patients and less frequently by SKZ 
patients than the other groups (p < 0.05). The diagnostic groups were 
not significantly different for the other collected variables (Table 1). 

3.2. Psychopathological changes over time 

With regard to primary outcomes (Fig. 1):  

- Time (F = 26.56; p < 0.001) had a significant effect on the change of 
BPRS scores, but diagnosis did not at a borderline statistically sig-
nificance (F = 2.30; p = 0.06) (Fig. 1): T0 < T2 (p = 0.04) and T1 >
T2 (p < 0.001); MDD (p = 0.008) and anxiety disorders/OCD (p =
0.03) patients overall < PD patients;  

- Time (F = 8.29; p < 0.001) and diagnosis (F = 6.65; p < 0.001) each 
had a significant effect on the change of CGI-severity scores (Fig. 2): 
T1 > T2 (p = 0.02); again, MDD (p = 0.001) and anxiety disorders/ 
OCD (p = 0.02) patients overall < PD patients;  

- Time (F = 41.88; p < 0.001) had a significant effect on the change of 
CGI-improvement scores, but diagnosis did not (F = 0.90; p = 0.46) 
(Fig. 2): T1 > T2 (p < 0.001);  

- Time (F = 33.63; p < 0.001) had a significant effect on the change of 
HAM-A scores, while diagnosis showed a trend to present a signifi-
cant effect (F = 2.36; p = 0.056) (Fig. 3): T0 < T2 and T1 > T2 (both 
p values <0.001); SKZ patients overall < PD patients (p = 0.02). 

With regard to secondary outcomes:  

- Diagnosis (F = 4.94; p = 0.001) had a significant effect on the change 
of DISS-disability scores, but time did not (F = 1.23; p = 0.29) 
(Supplementary Fig. 1): BD (p = 0.009), MDD (p < 0.001) and anx-
iety/OCD (p = 0.03) patients overall < PD patients;  

- Time (F = 40.80; p < 0.001) had a significant effect on the change of 
DISS-stress scores, but diagnosis did not at borderline statistically 

Table 1 
Descriptive analyses of the total sample and summary of the results of the uni-
variate analyses comparing the diagnostic groups (SKZ, BD, MDD, anxiety/OCD, 
PDs) according to demographic and clinical variables.  

VARIABLES N = 166 F or χ2 p 

Age 49.22 
(±14.23) 

3.22 0.01 

Sex Male 87 
(52.4%) 

4.47 0.35 

Female 79 
(47.6%) 

Level of needed care High 61 
(36.7%) 

30.68 <0.01 

Low 105 
(63.3%) 

Education Primary School 11 (6.6%) 11.43 0.50 
Secondary school 69 

(41.6%) 
High school 77 

(46.4%) 
Graduate 9 (5.4%) 

Occupational status Employed 45 
(27.1%) 

3.78 0.45 

Not employed 121 
(72.9%) 

Marital status Single 92 
(55.4%) 

24.29 0.02 

Married/ 
cohabitant 

46 
(27.7%) 

Separated/ 
divorced 

23 
(13.9%) 

Widower 5 (3.0%) 
Psychiatric comorbidity None 119 

(71.8%) 
31.57 0.28 

SKZ 20 
(12.0%) 

MDD 6 (3.6%) 
Anxiety disorders 4 (2.4%) 
PD 12 (7.2%) 
OCD 2 (1.2%) 
Mild intellectual 
disability 

2 (1.2%)   

Eating disorders 1 (0.6%) 
Psychiatric 

polycomorbidity 
Yes 5 (3.0%) 2.59 0.63 
No 161 

(97.0%) 
Family history of 

psychiatric disorders 
None 81 

(48.9%) 
101.29 <0.01 

SKZ 19 
(11.4%) 

BD 6 (3.6%) 
MDDs 33 

(19.9%) 
Anxiety disorders 13 (7.8%) 
Eating disorders 2 (1.2%) 
Substance misuse 6 (3.6%) 
PD 6 (3.6%) 

Family history of more 
than one psychiatric 
disorders 

Yes 32 
(19.3%) 

13.03 0.01 

No 134 
(80.7%) 

Age at onset (years) 28.28 
(±12.33) 

8.66 <0.01 

Duration of illness (years) 21.04 
(±12.66) 

1.14 0.34 

DUI (years) 3.61 
(±7.05) 

10.44 <0.01 

Lifetime substance misuse None 119 
(71.8%) 

39.51 0.02 

Alcohol 15 (9.0%) 
Cannabis 17 

(10.2%) 
Cocaine 8 (4.8%) 
Heroin 4 (2.4%) 
BDZ 1 (0.6%) 
Gambling 2 (1.2%) 
None 41.94 <0.01 

(continued on next page) 
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significance (F = 2.20; p = 0.07) (Supplementary Fig. 1): T0 < T2 and 
T1 > T2 (both p values <0.001); SKZ and BD patients overall < PD 
patients (both p values = 0.02);  

- Time (F = 9.26; p < 0.001) had a significant effect on the change of 
DISS-support scores, but diagnosis did not (F = 0.58; p = 0.68) 
(Supplementary Fig. 1): T0 < T2 (p = 0.003);  

- Time had a significant effect on the change of HAM-D (F = 9.50; p <
0.001) and MADRS (F = 9.40; p < 0.001) scores (Supplementary 
Fig. 2): in both cases T1 > T2 (p < 0.001);  

- Time did not have a significant effect on the change of PANSS (F =
1.37; p = 0.26), YMRS (F = 2.84; p = 0.06) and Y-BOCS (F = 0.55; p 
= 0.59) scores (Supplementary Fig. 2). 

4. Discussion 

Although several studies investigated the psychological conse-
quences of the SARS-CoV-2 epidemic on the general population, on the 
health professionals, or subjects affected by mental disorders, only few 

authors compared patients suffering from different psychiatric disorders 
(Quittkat et al., 2020). In the present study, an effect of time signifi-
cantly emerged, with an increase of psychometric scores in conjunction 
with restrictive measures and an improvement at the reopening on 
general psychopathology (BPRS), global severity and functioning (CGI 
severity and improvement), anxiety (HAM-A), disability (both DISS 
stress and support), and depressive symptoms (HAM-D and MADRS) in 
patients with affective disorders. Subjects affected by PDs reported 
overall more anxious symptoms than SKZ patients during the first six 
months of the SARS-CoV-2 pandemic. Visually, the worsening of general 
psychopathology in SKZ and of OC symptoms did not substantially 
improved after the reopening. 

The mean age of the entire sample resulted to be quite high, 
consistently with the context of the recruitment (the Outpatients Unit). 
In terms of clinical variables, PD patients presented longer DUI 
compared to the other groups, probably because of the frequent delay in 
diagnosis and treatment of these disorders, as reported by previous 
literature, in particular for subjects affected by borderline PD (Bozza-
tello et al., 2019). Moreover, both PD and SKZ groups needed higher 
level of care compared to MDD patients, they received more frequently 
poly-therapy than other groups, and in particular SKZ subjects presented 
a higher frequency of unemployment and unmarried status, as expected 
considering the cognitive impairment and the poor social functioning 
related to this disabling disorder (Green et al., 2014). Interestingly, PD 
patients presented significantly more frequent alcohol misuse in the 6 
months pre-pandemic than the other diagnostic groups, difference that 
was no longer significant in the 6 months after the COVID-19 outbreak, 
probably as a consequence of a lower availability of alcohol and sub-
stances during the lockdown period. 

Regarding psychopathological changes, our analyses revealed that, 
during the so-called “Phase I” of COVID-19 pandemic in Italy, charac-
terized by the application of strict lockdown measures, psychiatric pa-
tients showed significantly higher scores in almost all of administered 
psychometric scales, compared with the beginning of the pandemic, 
with a mild improvement at T2 (Figs. 1–3). Despite a general reduction 
of psychiatric hospitalization rates registered in Northern Italy during 
the COVID-19 outbreak (Clerici et al., 2020), our results showed a global 
worsening of psychiatric symptoms, as shown by BPRS and CGI-S scores, 
particularly for PDs with respect to MDD and anxiety/OCD patients. 
With the same differences between the diagnoses, a similar trend was 
detected in DISS-disability scores over time, as expected, considering the 
financial problems, fear of contagion, and the reorganization of mental 
health departments occurred during the lockdown period (Moreno et al., 
2020). Of note, the COVID-19 outbreak also led to self-isolations and 
lack of usual support (Hao et al., 2020), as showed by the worsening of 
DISS-support scores independently from diagnosis (Supplementary 
Fig. 1). A general improvement, also confirmed by the CGI-I scores 
(Fig. 2), emerged at the endpoint, indicating that the gradual resumption 
of social life and usual activities had some positive effects on mental 
health without diagnostic differences. 

An impressive finding concerns SKZ patients, although it did not 
reach the statistical significance: PANSS scores were the only ones that 
revealed a further mild worsening at T2, after the symptoms exacerba-
tion at T1 (Supplementary Fig. 2). Some factors may be implicated in the 
worsening of general psychopathology of SKZ patients, such as the 
stressful event represented by the pandemic, the difficulties in the 
continuity of care, the isolation among patients and their relatives/ 
caregivers in case of COVID-19 infection (Kozloff et al., 2020). In fact, in 
our sample, SKZ subjects were more frequently unmarried and this 
status may have contributed to their psychopathological worsening 
during lockdown period. Moreover, social restrictions may increase 
persecutory symptoms, which need more time than others to remit after 
the reopening (Hamada and Fan, 2020). On the other hand, anxiety 
symptoms resulted to be significantly lower in this subgroup than in PD 
patients (Fig. 3). A recent narrative review underlined the negative 
impact that the pandemic might have had on psychotic symptoms 

Table 1 (continued ) 

VARIABLES N = 166 F or χ2 p 

6-months pre-COVID 
substance misuse 

146 
(88.0%) 

Alcohol 10 (6.0%) 
Cannabis 
5 (3.0%) 
Cocaine 
3 (1.8%) 

BDZ 1 (0.6%) 
Gambling 1 (0.6%) 
6-months post-COVID 

substance misuse 
None 150 

(90.4%) 
23.13 0.10 

Alcohol 8 (4.8%) 
Cannabis 4 (2.4%) 
Cocaine 3 (1.8%) 
BDZ 1 (0.6%) 

Lifetime hospitalizations Yes 115 
(69.3%) 

19.58 <0.01 

No 51 
(30.7%) 

Number of previous hospitalizations 2.12 
(±3.04) 

2.99 0.02 

Lifetime suicide attempts Yes 25 
(15.1%) 

9.91 0.04 

No 141 
(84.9%) 

Main treatment None 2 (1.2%) 206.82 <0.01 
Antipsychotic 56 

(33.8%) 
Long-acting 
injection 

19 
(11.4%) 

Antidepressant 62 
(37.3%) 

Stabilizer 27 
(16.3%) 

Polytherapy Yes 111 
(66.9%) 

9.39 0.05 

No 55 
(33.1%) 

Post-COVID treatment 
changes 

No 107 
(64.5%) 

18.44 0.02 

Increased 54 
(32.5%) 

Decreased 5 (3.0%) 
Ongoing psychotherapy Yes 38 

(22.9%) 
10.73 0.03 

No 128 
(77.1%) 

In bold statistically significant p. In bracket percentages for qualitative variables 
and standard deviations for quantitative ones are reported. 
Legend: BD = Bipolar Disorder; BDZ = benzodiazepines; DUI = duration of 
untreated illness; MDD = Major Depressive Disorder; OCD = Obsessive- 
Compulsive Disorder; PD = Personality Disorder; SKZ = Schizophrenia. 
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(Zhand and Joober, 2021). In contrast, some authors reported that SKZ 
patients might show a psychopathological stability with an increased 
self-reported well-being (Barlati et al., 2021). Similarly to subjects 
affected by SKZ, OCD patients showed symptom exacerbation with poor 
improvement when the restrictive measures ended (Supplementary 
Fig. 2). Other studies, conducted during the lockdown period, confirmed 

the global worsening of OCD patients (Benatti et al., 2020; Prestia et al., 
2020) with increased rates of psychiatric emergency consultations in 
comparison with the previous year (Capuzzi et al., 2020). 

Overall, from our results emerged that PD patients presented a 
greater psychopathological worsening during the first wave of COVID- 
19 pandemic, with respect to the other diagnostic groups. On the 

Fig. 1. Statistically significant changes 
in BPRS scores between groups over time 
Legend: BD = Bipolar Disorder; BPRS =
Brief Psychiatric Rating Scale; MDD =
Major Depressive Disorder; OCD =

Obsessive-Compulsive Disorder; PD =

Personality Disorder; SKZ = Schizo-
phrenia. 
T0: outbreak of pandemic (January- 
February 2020) 
T1: lockdown period (March-April 2020) 
T2: reopening (May-June 2020) 
* and ** = statistically significant 
differences.   

Fig. 2. Changes in CGI severity and improvement scores between groups over time 
Legend: BD = Bipolar Disorder; CGI = Clinical Global Impression; MDD = Major Depressive Disorder; OCD = Obsessive-Compulsive Disorder; PD = Personality 
Disorder; SKZ = Schizophrenia. 
T0: outbreak of pandemic (January-February 2020) 
T1: lockdown period (March-April 2020) 
T2: reopening (May-June 2020) 
* = statistically significant differences. 
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other hand, in our sample, the reduction of pharmacological treatments 
after the outbreak resulted statistically significant for PD patients, thus 
probably reflecting a clinical improvement when a return to pre- 
pandemic conditions occurred (Torales et al., 2020). Although statisti-
cally significant, this last result may be considered with caution in the 
light of the small number of subjects that overall underwent changes in 
pharmacological treatment. Our findings support the hypothesis that the 
psychopathology of PD patients is relevantly influenced by social contest 
and daily-life condition, which should be taking into account in the 
management of these subjects (Shepherd et al., 2016). 

The interpretation of our findings must take into consideration the 
above-mentioned results about the differences among groups in terms of 
clinical variables. In fact, the higher level of needed care, the earlier age 
at onset, the longer DUI, the prevalent substance misuse, the frequent 
hospitalizations, the more diffused poly-therapy in PD or SKZ patients or 
both than others, represent negative prognostic factors (Caldiroli et al., 
2018; Buoli et al., 2021) or indices of greater severity of illness (Cen-
torrino et al., 2008), and may partially explain the worse psychopa-
thology presented by PD and SKZ subjects at the three time-points. 

The present study has some limitations. The sample was selected 
from Northern Italy population, in Monza district, an area particularly 
affected by COVID-19 pandemic, especially during the early phases. 
Therefore, our results may not be generalized to other regions or 
countries. Moreover, the sample size has not been calculated a priori and 
it was relatively small, considering that statistical analyses were per-
formed on five diagnostic subgroups with the majority of subjects 
affected by schizophrenia. In order to allow the comparison between 
more than two groups, we chose the regression analyses which, on the 
other hand, did not provide a specific result about the groupXtime 
interaction. Finally, this is a naturalistic study. This aspect may repre-
sent a limitation, for the poorly standardized conditions of enrolment 
and assessment, and for the presence of a potential interviewer bias; on 
the other hand, it may be considered a strength of the research, giving a 
reliable representation of the real clinical world. Other strengths of our 
research may be the broad panel of enrolled patients, as the study 

included and compared all major psychiatric diagnoses. It is also one of 
the first studies specifically investigating the psychopathological impact 
of COVID-19 pandemic over a relatively long period of observation in 
comparison to current literature. 
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Fig. 3. Changes in HAM-A scores be-
tween groups over time 
Legend: BD = Bipolar Disorder; HAM-A 
= Hamilton Rating Scale for Anxiety; 
MDD = Major Depressive Disorder; OCD 
= Obsessive-Compulsive Disorder; PD =
Personality Disorder; SKZ = Schizo-
phrenia. 
T0: outbreak of pandemic (January- 
February 2020) 
T1: lockdown period (March-April 2020) 
T2: reopening (May-June 2020) 
* and ** = statistically significant 
differences.   
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