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Background In March 2020, the COVID-19 pandemic led to a national lockdown and quarantine in Italy. The 

aim of this study was to assess the perceived change in anxiety levels and its predictors in a non-clinical, non- 

infected, home-quarantined Italian sample in the very first weeks of the lockdown. Methods Online survey data 

on perceived change in anxiety symptoms since the beginning of the lockdown, health anxiety, social anxiety, 

depression, and obsessive-compulsive symptomatology before the lockdown, and background information were 

anonymously collected between March 26 and April 9 2020 on 660 Italian participants. Results Overall, par- 

ticipants reported a substantial increase of anxiety levels. Women reported more increased levels of anxiety 

symptoms than men. Increase of anxiety was also predicted by higher pre-existing levels of health anxiety and 

lower socio-economic status. Having lost the job was not associated with a perceived change in anxiety levels. 

Limitations Crosssectional design; sample of mostly female, young, highly educated, and not infected participants; 

use of self-report measures. Conclusions The results suggest the need to address mental health issues as a core 

element of the response to a pandemic, in order to prevent long-term social, psychological, and economic costs 

to society. 
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. Introduction 

The COVID-19 (SARS-CoV-2) disease is an infectious disease caused
y a coronavirus, whose most common symptoms are fever, dry cough,
atigue, shortness of breath, and loss of smell and taste. While it can be
ften treated at home like a common flu, in some cases there might be
evere complications, such as acute respiratory distress syndrome, that
an cause death ( World Health Organization [WHO], 2020a , b ). This dis-
ase was unknown before December 2019, when an outbreak began in
uhan, China. Being an airborne disease, it quickly spread worldwide,

nd the WHO declared it a pandemic on March 11, 2020. The rapid in-
rease of cases in Northern Italy during the last week of February 2020
ead to quarantine two main regions and on March 8 the Prime Minister
nnounced that the quarantine was extended nationwide. This decision
mposed the lockdown of all businesses and activities that were not sup-
lying basic goods and services. The population was forced to stay at
ome. Going outside was permitted for essential workers and necessary
rrands . Being the Italian national health care system open and free to
veryone, the access to hospitals was regulated in order to prioritize the
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atients in most critical conditions that required urgent treatments, and
he availability of intensive care beds soon showed to be inadequate. 

At the end of March 2020, in Italy there were more than 100,000 con-
rmed cases and more than 10,000 deaths. During the early days of the
andemic, Italian news reported almost exclusively pandemic-related
nformation, such as the high risk of contagion, the deadliness of the
isease, the difficulties of the national and local governments in dealing
ith it, and nobody knew when the emergency, and, consequently, the

ockdown would have ended. As pointed out by Wheaton et al. (2012) ,
uch media attention can be a double-edged sword, as the information
bout the risks of infection can promote healthy behaviors and reduce
he spread of contagion, but it can lead to mass hysteria and fear, too.
n March 2020, surveys (e.g. Nielsen, 2020 ) revealed that the situation
n Italy was highly stressful for the whole population, as people became
ncreasingly worried not only for their health and for their loved ones,
ut also for their jobs and finances. We thus hypothesized that these
ircumstances could lead to an increase in anxiety symptoms. 

Anxiety can be defined as "an emotion characterized by apprehen-
ion and somatic symptoms of tension in which an individual anticipates
 January 2021 
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mpending danger, catastrophe, or misfortune" ( American Psychologi-
al Association [APA], 2020 ). During a pandemic these symptoms may
xacerbate. As reported by Rubin et al. (2009) , one in four Britons re-
orted a significant increase in anxiety during the 2009 H1N1 influenza
utbreak. Other studies on the effects of pandemics on anxiety have re-
orted that higher levels of anxiety are predicted by health anxiety (i.e.,
 form of anxiety that leads to interpret bodily sensations and changes
s indicative of a disease ( Taylor and Asmundson, 2004 ), to an overesti-
ation of the likelihood of being infected, and to an inflated perception

f the negative consequences of having a severe illness ( Wheaton et al.,
010 ), contamination cognition, the tendency to exaggerate the likeli-
ood and severity of contamination and to excessively monitor phys-
cal reactions, disgust sensitivity, and obsessive-compulsive symptoms
r beliefs ( Brand et al., 2013 ; Wheaton et al., 2012 ). The psychological
onsequences of pandemics can also be related to post-traumatic stress
isorder (PTSD) and depression (e.g., Hawryluck et al., 2004 ). 

A major role in developing a psychological distress during a pan-
emic is thought to be played by being quarantined (but see Wang et al.,
011 ). A review by Brooks et al. (2020) pointed out that the negative
sychological effects of quarantine included PTSD symptoms, confusion,
nd anger, while risk factors were quarantine duration, infection fears,
rustration, boredom, inadequate supplies, inadequate information, fi-
ancial loss, and stigma. However, most of the studies reviewed enrolled
ealth care workers, undergraduates, or infected individuals, and only
 minority included the general population. The differences in sampling
trategies, in the data collected, in the country where the study was per-
ormed, and in the specific pandemic considered make it hard to find
onclusive results. 

The investigation of the predictors of change in anxiety symptoms
n quarantined individuals can be useful to understand the roots of the
istress and the functional impairment that may occur in these circum-
tances. Previous studies (e.g., Wheaton et al., 2012 ) showed that one
ey factor is health anxiety. While moderate degrees of health anxiety
re adaptive, excessive levels are not, as they can impair psychological,
ocial, and occupational functioning, and lead to needless utilization of
ealth care services ( Asmundson and Taylor, 2007 ). As the COVID-19
s a highly contagious virus, the experts and the mass-media insistently
ecommended frequent hand washing and use of disinfectants to pre-
ent infection. Such recommendations, however, might trigger fears of
ontamination comparable to the ones typically observed in individuals
ith obsessive-compulsive disorder (OCD), which can cause an overes-

imation of the likelihood of being contaminated and the dangerousness
f the disease itself ( Wheaton et al., 2012 ). 

The aim of this study was to investigate the perceived change in anxi-
ty symptoms and its predictors in the very first weeks of a quarantine in
 non-clinical, non-infected sample (i.e., participants that did not report
ny COVID-19 symptoms at the time of the study). Most previous stud-
es focused on quarantined individuals that had been infected or had a
oncrete possibility to have been infected. In these cases increased levels
f anxiety can be expected mainly due to a higher perceived likelihood
o be infected. Conversely, in this study we enrolled non-infected par-
icipants and administered them a questionnaire in order to investigate
he predictive power of retrospectively rated levels of specific forms of
nxiety (i.e., health anxiety, contamination fears, social anxiety), other
imensions of OCD, and depression, on the perceived change in anxiety
evels during the quarantine, while controlling for background variables
nd exposure to infected individuals. 

. Method 

.1. Participants and procedure 

A link to an online survey was sent to a list of 800 Italian adult
ersonal and work contacts of the authors. Between March 26 and April
, 2020, 755 participants anonymously accessed the survey, 95 of which
eported not to have answered honestly to all questions. Their data was
2 
ot used in subsequent analyses, which were performed on a sample of
60 participants ( Table 1 ). The research was conducted in accordance
ith the Helsinki Declaration. 

.2. Measures 

Participants were initially presented with a question that showed an
nformed consent form and asked whether they had read it and volun-
ary confirmed their willingness to participate. If they answered posi-
ively, they could access the questionnaires, that were presented in ran-
omized order and included the Health Anxiety questionnaire (HAQ,
ucock and Morley, 1996 ), a newly developed social anxiety inventory
SAI; Author, in preparation), and the short versions of the Center for
pidemiologic Studies Depression Scale (CES-D; Andresen et al., 1994 )
nd of the Obsessive–Compulsive Inventory (OCI; Foa et al., 2002 ). For
hese questionnaires, participants were asked to answer thinking about
ow they felt before the quarantine. Then they were presented with the
eck Anxiety Inventory (BAI, Beck et al., 1988 ) and asked to report if
nd how each symptom had changed since the beginning of the quar-
ntine (-2 = Much decreased, -1 = A bit decreased, 0 = Unchanged, + 1 = A
it increased, + 2 = Much increased). More details about these measures
re reported in Section 1 of the Supplementary Materials (SM1). A form
ollecting background and exposure information was then administered
 Table 1 ). Finally, participants were asked whether they answered care-
ully and honestly to all questions and were presented with a note on the
nal page that thanked them for participating and provided debriefing

nformation and contact details for queries about the survey. 

. Results 

Seven cases were excluded from the analyses as they reported be-
ng infected by the COVID-19. The BAI mean change score was signif-
cantly higher than 0, with a moderate effect size (one-sample t -test:
 (652) = 14.17, p < .001, d = 0.55 [0.47;0.63]), suggesting that partici-
ants perceived an increased level of anxiety. We performed the same
nalysis on item scores and those who showed a strong ( d > |0.80|) in-
rease were item5 ("Fear of worst happening"), item10 ("Nervous"), and
tem17 ("Scared") ( Fig. 1 ). 

We then computed bivariate associations of BAI scores with the other
ariables, and found that they were significantly associated with gender,
ge, relationship status, socioeconomic status (SES), occupational sta-
us during quarantine, living with parents, depression, health anxiety,
bsessing, and hoarding ( Table 1 ; SM2). These variables were subse-
uently entered as predictors in a general linear model predicting BAI
cores. Results showed that women reported a higher increase in anx-
ety levels than men. While in all categories of occupation an increase
n anxiety was observed, participants who lost their job did not report a
ignificant change. The increase in anxiety was also predicted by higher
evels of health anxiety and by lower levels of SES ( Table 1 ; SM3). 

. Discussion 

This study aimed at assessing the perceived change in anxiety symp-
oms and its predictors in a non-clinical and non-infected Italian sam-
le in the very first weeks of the COVID-19 quarantine. Measuring
he extent of this phenomenon and investigating the factors that con-
ribute to it are useful in understanding how the population responds
o large scale illness threats. While we were finalizing this manuscript,
he WHO (2020b) published a document that reported an increase in
ymptoms of depression and anxiety in several countries, especially in
omen. The results of this study are consistent with those ones, as
e found a substantial increase in anxiety that was higher in women.
e also observed that a perceived increase in anxiety was significantly

redicted by higher levels of health anxiety and lower levels of SES.
oth results are consistent with previous studies. Health anxiety de-
ends on how likely and how severe a feared illness is perceived to
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Table 1 

Descriptive statistics of the variables considered in this study, bivariate associations of Beck Anxiety Inventory (BAI) scores with the other variables (in r metric), and 

results of the general linear model (GLM) analysis predicting BAI scores. (in r metric). More details about these analyses are reported in the Supplementary Materials. 

Variable Statistic Bivariate association coefficient GLM effect size / EMMs 

Gender identified with (N (%)) − .11 ∗ ∗ [ − .19; − .03] − .11 ∗ ∗ [ − .18; − .03] 

Male 87 (13.18%) 0.10 [0.00; 0.21] b 

Female 569 (86.21%) 0.25 [0.20; 0.30] a 

Missing 4 (0.61%) 

Age (years; M ± SD, range) 31.08 ± 10.30 (18; 79) − .15 ∗ ∗ ∗ [ − .23; − .08] − .03 [ − .11; .05] 

Education (completed years; M ± SD, range) 15.44 ± 3.14 (5; 21) − .01 [ − .09; .06] 

Socioeconomic status (M ± SD, range)° 5.88 ± 1.66 (1; 10) − .10 ∗ [ − .18; − .02] − .09 ∗ [ − .17; − .01] 

Relationship status (N (%)) .13 ∗ ∗ [.04; .20]ˆ .05 [.00; .12] 

No relationship 173 (26.21%) 0.16 [0.07; 0.24] a 

Stable relationship, no cohabiting 224 (33.94%) 0.22 [0.13; 0.30] a 

Living with partner / spouse 263 (39.85%) 0.16 [0.07; 0.24] a 

Occupational status during quarantine (N (%))° .19 ∗ ∗ ∗ [.08; .24]ˆ .15 ∗ [.00; .21] 

Working as before 51 (7.73%) 0.22 [0.08; 0.35] ab 

Working from home 166 (25.15%) 0.24 [0.15; 0.32] a 

Forced to take time off 62 (9.39%) 0.27 [0.15; 0.40] a 

Unemployement insurance 56 (8.48%) 0.11 [-0.02; 0.23] ab 

Lost work 32 (4.85%) − 0.03 [-0.20; 0.14] b 

Student 216 (32.73%) 0.26 [0.18; 0.34] a 

Not working nor studying 77 (11.67%) 0.17 [0.05; 0.29] ab 

People living with (N (%)) 

Parents 299 (45.30%) .14 ∗ ∗ ∗ [.06; .21] .02 [ − .06; .10] 

Children 123 (18.64%) − .03 [ − .11; .04] 

Partner 263 (39.85%) NC a 

Relations 72 (10.91%) .03 [ − .05; .11] 

Friends 7 (1.06%) NC 

Flatmates 26 (3.94%) .03 [ − .05; .10] 

Nobody 50 (7.58%) − .05 [ − .13; .03] 

Infected by Covid-19 (N (%)) NC 

No 653 (98.94%) 

Yes 7 (1.06%) 

Severity of infection (N (%)) a NC 

Asymptomatic 1 (0.15%) 

Weak symptoms 5 (0.76%) 

Moderate symptoms 1 (0.15%) 

People participant knows having being 

infected by Covid-19 (N (%))ˆ 

Nobody 277 (41.97%) − .01 [ − .08; .07] 

Partner 3 (0.45%) NC b 

Parent 7 (1.06%) NC b 

Child 1 (0.15%) NC b 

Sibling 1 (0.15%) NC b 

Relation 30 (4.55%) .07 [ − .00; .15] 

Friend 85 (12.88%) − .04 [ − .12; .03] 

Colleague 49 (7.42%) − .00 [ − .08; .08] 

Acquaintance 312 (47.27%) .05 [ − .02; .13] 

Psychological measures (M ± SD, range, 

omega) 

CES-D 1.87 ± 0.61 (1.00; 4.00), .89 .08 ∗ [.00; .16] − .03 [ − .11; .04] 

SAM 2.05 ± 0.57 (1.00; 3.86),.93 .06 [ − .02; .14] 

HAS 1.67 ± 0.53 (1.00; 3.67),.96 .18 ∗ ∗ ∗ [.11; .25] .13 ∗ ∗ ∗ [.06; .21] 

OCI-Checking 0.60 ± 0.72 (1.00; 5.00),.83 .07 [ − .00; .15] 

OCI-Washing 0.37 ± 0.61 (1.00; 5.00),.78 .04 [ − .04; .11] 

OCI-Ordering 0.89 ± 0.92 (1.00; 5.00),.89 .03 [ − .05; .11] 

OCI-Obsessing 1.04 ± 1.03 (1.00; 5.00),.92 .11 ∗ ∗ [.03; .19] .03 [ − .05; .10] 

OCI-Neutralizing 0.28 ± 0.58 (1.00; 5.00),.88 − .02 [ − .09; .06] 

OCI-Hoarding 0.98 ± 0.89 (1.00; 5.00),.87 .09 ∗ [.02; .17] .04 [ − .04; .12] 

BAI 0.26 ± 0.48 (-2.00; 1.95),.95 

Note : ∗ ∗ ∗ : p < .001; ∗ ∗ : p < .01; ∗ : p < .05; N: observed count; %: percentage on the total (660); M: mean; SD: standard deviation; °: measured using Adler et al. (2000) 

subjective socioeconomic status scale 
a : not considered since redundant with the information in the relationship status variable 
b : not computed due to the low frequency of "yes" responses; omega: McDonald (1999) reliability index; unless otherwise specified, bivariate association coefficients 

are Pearson’s r s with their 95% confidence interval [CI]; ̂  square root of the eta-squared with its 95% CI; GLM effect sizes: General Linear Model effect sizes, that are 

the square root of eta-squareds (categorical predictors) or the partial correlations (metric predictors) along with their 95%CI; indented italicized values are Estimated 

Marginal Means (EMMs) with their 95% CI; the compact letter display notation has been used to highlight significant post-hoc tests for categorical predictors. 
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e ( Wheaton et al., 2010 ), and a media portrayal of the COVID-19 as
n easily communicable virus possibly induced a perception of a high
ikelihood of exposure and of becoming infected. The daily press confer-
nces of health authorities reporting the count of new cases and deaths
ould also have contributed to an increase in health anxiety, and conse-
3 
uently, in anxiety symptoms. A few previous studies found that lower
ES predicted higher anxiety (e.g., Mwinyi et al., 2017 ), and speculated
hat low SES may, in a vicious circle, contribute to an increase in anxi-
ty. Although the cross-sectional design used here does not allow causal
nferences, this result could be ascribed to several factors, potentially
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Fig. 1. Mean change scores of Beck Anxiety In- 

ventory items and their effect size (difference 

from zero). 
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tressful and threatening in this situation, such as: have to face a lower
ncome or a wider economic crisis; a perceived decreased possibility of
eceiving proper treatments in case of infection; having an inadequate
iving space where to spend the quarantine. However, having lost a job
as not associated with a perceived change in anxiety symptoms: it is
ossible that some people felt relieved not to have to deal with the un-
ertainty of losing their job, and/or felt safer having the possibility of
taying at home. 

This work has some limitations. First, the generalizability of the re-
ults, since participants were recruited among the personal contacts of
he authors. Although we sought to sample a group of participants as
uch diverse as possible in terms of background variables, they were
ostly females, young, and highly educated. Second, the use of self-

eport measures might have caused an inflation of the relationships
etween study variables due to common method variance. Third, re-
all bias might have influenced the scores on the psychological pre-
ictors, and the scores on the perceived change in anxiety symptoms
ight have depended on the unknown participants’ pre-quarantine

evel. 
That said, the present research allowed an assessment of the psy-

hological functioning of individuals in the early days of a pandemic-
riven quarantine as it unfolded, and the results supported the
HO (2020b) claim that mental health needs must be treated as a core

lement of the response to a pandemic, since a failure to take them ac-
ount can lead to long-term social, psychological, and economic costs
o society. 
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