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ABSTRACT
Background: COVID-19 is a respiratory disease that caused a global pandemic status
in March 2020. Due to its fast diffusion, many governments adopted forced solutions
including social restrictions, which could negatively affect citizens’ habits as physical
activity. Our study aimed to investigate how and why the physical activity prevalence
varied from the period before the quarantine up to the period after it, and understand
what citizens thought of physical inactivity COVID-19 related to and whether they
were satisfied with physical activity promotion during the lockdown.
Methods: A new questionnaire was created and administered online. A sample of
749 interviews (female = 552 (73.7%), male = 197 (26.3%)) was collected and
analysed.
Results: The prevalence of people who were older than 50 years reduced both
during and after the lockdown (P < 0.05) and the most common reason for which
they have quitted physical activity practice was related to psychological problems
(lockdown = 64.57%; post-lockdown = 62.17%). In addition, youngers seemed to be
more sensitive than elders to unhealthy consequences generated by forced isolation
(P < 0.05), and they believed that children/adolescents and older adults practised an
insufficient amount of physical activity and/or sport, which could negatively impact
public health.
Conclusions: Although many strategies were implemented during the lockdown to
promote regular physical activity practice, several results suggested that quarantine
negatively affected citizens’ habits. The future government should focus on adequate
measures to improve health behaviours.

Subjects Global Health, Health Policy, Kinesiology, Public Health, COVID-19
Keywords Healthy habits, COVID-19 quarantine, Global health, Citizen’s wellbeing

INTRODUCTION
Coronavirus 2019 (COVID-19) is a respiratory disease caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) that was first noted as a case of unexplained
pneumonia in December 2019 (Guo et al., 2020). Since COVID-19 showed fast human-to-
human transmission through aerosols, droplets, and close contact, the World Health
Organization (WHO) declared a global pandemic on March 11 (World Health
Organization, 2022). The earliest appearance of COVID-19 in Italy was on January 30 and
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after 2 weeks it spread progressively over the national territory (LaMaestra, Abbondandolo
& De Flora, 2020). As a method to control and reduce individual interaction, many
countries used a combination of several non-pharmaceutical interventions such as the
isolation of infected people, the tracking of exposed people, travel restrictions, lockdown,
wearing masks and frequent sanitization (Goenka & Liu, 2022). Italian government
adopted strategies such as quarantine and social restrictions, which had consequences on
social and economic aspects.

However, authorities and policymakers are supposed to consider how these preventive
measures impacted citizens’ lives and public health. Some researchers found that social
restrictions negatively affected economic and employment status, reduced education levels
decreased general well-being, and physical and mental health of several social groups
(Diedhiou, Yilmaz & Yilmaz, 2021; Osterrieder et al., 2021). Many studies reported that
quarantine and isolation measures were associated with an increased risk of experiencing
mental health burdens, especially in people who have reported previously disorders
(Regehr et al., 2021; Wang et al., 2021). In addition, a review evidenced that longer
quarantine duration, infection fears, frustration, boredom, inadequate supplies, inadequate
information, financial loss, and stigma acted as stressors, which negatively affected
psychological aspects (Brooks et al., 2020).

As a strategy of prevention, promoting healthy habits has elicited interest. Of these, the
regular practice of physical activities (PA) plays a key role in preventing the onset of
cardiovascular, metabolic, cancer, and neuromuscular diseases, such as viral infections,
and it could reduce the risk of hospitalization, morbidity, and mortality (Liu et al., 2019;
Damiot et al., 2020; Lippi, Henry & Sanchis-Gomar, 2020; Silva Filho et al., 2020; Després,
2021). Also, the daily practice of PA can delay senescent muscle atrophy, and fragility, can
reduce the risk of fall, and generates mental health benefits in older adults (Campa, Silva &
Toselli, 2018; Cruz-Jentoft et al., 2019; Callow et al., 2020; Campa et al., 2021). To promote
and facilitate the PA practice, the WHO recommended easy guidelines for different
populations (World Health Organization, 2020). Despite this, many studies showed that
social restrictions negatively impacted people’s habits and made them less active (Lesser &
Nienhuis, 2020; Gjaka et al., 2021; Zaccagni, Toselli & Barbieri, 2021; Puccinelli et al., 2021;
Mauro et al., 2022; Dallolio et al., 2022).

Although several researchers investigated the PA parameters during the lockdown, to
the best of our knowledge no authors have analysed the prevalence of the PA practice in
Italian citizens over the pandemic. Our main hypothesis saw a reduced prevalence after the
quarantine, expecting it negatively impacted the citizens’ habits. Also, more information
on what citizens thought of socio-political government strategies and whether these could
have affected people’s lives is needed. Therefore, this study aimed (1) to develop a
questionnaire that analyses the effect of quarantine on PA and/or sports by comparing the
pre, during, and post-lockdown prevalence among gender and age classes, and (2) to
research opinions regarding the link between the PA and lockdown, and (3) to investigate
whether Italian citizens retained that government strategies could have caused negative
consequences for public health.
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MATERIALS AND METHODS
Participants and study design
The current study is a retrospective observational design, which used a questionnaire to
record and gather data. The surveys were shared on the Web from 2nd December 2020 up
to 10th January 2021 and involved 749 participants (female = 552 (73.7%), male = 197
(26.3%), Table 1). During this period, the Italian Government declared the end of many
social restrictions, allowing citizens to practice all types of physical activity in outdoor
spaces, and few physical activities in indoor spaces, in respect of every emergency measure
(wearing a mask, social distancing of almost one meter, body-temperature measurement,
and hand sanitation).

The questionnaire selection criteria included adult people who were at least 18 years old,
who lived in Italy during the COVID-19 pandemic, and who spoke the Italian language.
No country or region limitations were explained. Written informed consent was provided
by the participants before the study began. The study was approved by the Bioethics
Committee of the University of Bologna (Approval code: 224254, October 9, 2020).

Table 1 Socio-cultural characteristics of people interviewed.

Category Freq (%) n

Gender Male 197 26.3 749

Female 552 73.7

Education Primary School 4 0.53 749

Secondary School 75 10.01

High School 369 49.27

Degree 163 21.76

Master’s degree 118 15.75

PhD 14 1.87

Other 6 0.80

Occupation Employed 414 55.27 749

Freelance 115 15.35

Retired 75 10.01

Student 73 9.75

Unemployed 29 3.87

Homemade 15 2

Other 28 3.74

Mean (±SD) Min Max n

Age (year) 44.14 (14.55) 18 84 749

Category Mean (±SD) Freq (%)

18–39 28.28 (5.46) 287 38.32

40–49 45.12 (2.63) 157 20.96

50–64 55.96 (3.85) 245 32.71

>64 69.15 (4.21) 60 8.01

Note:
SD, standard deviation; n, number of observations; Freq, frequencies.
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Questionnaire
We created the questionnaire with Google Forms and shared it on one global social
network (Facebook�; Meta Platforms, Inc, Cambridge, MA, USA) and WhatsApp�
(Meta Platforms, Inc, Cambridge, MA, USA). All participants were informed and gave us
privacy consent to treat their data. They could fill out the survey with no Google sign-in
request. They could manually enter all general information or allow social networks to
report them. The questionnaire was self-administered in the Italian language. Each
completed survey was saved on a Google database, and we gathered all data as an Excel
spreadsheet (Microsoft Office�; Microsoft Corporation, Redmond, WA, USA).

The questionnaire was of two parts: the first part included general and demographic
information such as age (in years), sexes (male or female), educational status (primary
school, secondary school, high school, degree, master’s degree, PhD, or other),
occupational status (student, employed, freelance, unemployed, homemade, retired,
other), information on PA prevalence over the quarantine (example: “Did you practice PA
and/or sports before the COVID-19 quarantine?”), and information about motivations
that negatively or positively affected citizens’ PA habits (example: “If you did not practice
any PA during the lockdown, why?”); the last part included 13 questions that investigated
whether the sample believed physical inactivity could negatively impact people’s health
and whether the sample thought that socio-political strategies affected the citizens’ habits.

Several types of data were collected and transformed before the analysis. Questions on
PA prevalence and gender were recorded as binary data (yes or no, male or female) and
transformed in Bernoulli data (0 or 1) where 0 was not and female, and 1 was yes and male.
The citizens’ age was collected as years and successively grouped into four categories (a)
18–39 years (young adults), (b) 40–49 years (early middle-aged adults), (c) 50–64 years
(late middle-aged adults), and (d) ≥65 years (old adults). A previous study reported four
age intervals stratified into 12 age subsets (Horng, Lee & Chen, 2001); however, we divided
the middle-aged category into two groups and we settled on 65 years as the cut-off point
for the elder category (Italian retired age). Information that investigated why citizens did
not practise PA were registered as nominal data with five options for the period during and
after the lockdown respectively: “COVID-19 problems”, “Environmental problems”,
“Health problems”, “Psycho-social problems”, “Technological problems”; “COVID-19
problems”, “Environmental problems”, “Health problems”, “Psychological problems”,
“Socio-economics problems”. Differently, the reasons for which people did PA and/or
sport during lockdown were: “General well-being”, “Physical well-being”, “Psychological
well-being”, “Physical and General well-being”, “Psychological and General well-being”,
and “Psychological and Physical well-being”. Finally, the 13 items were recorded as ordinal
data such as “disagree, partially disagree, partially agree and agree”, and then transformed
into discrete items (Likert-type scale) from 1 (disagree) to 4 (agree).

Statistical analysis
We reported the frequencies of occurrence as the number of observations for categorical
and binary data and mean ± standard deviation (SD) and the minimum and maximum
observed values for numerical (continuous and discrete) data. The prevalence of PA was
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analysed among sexes and age groups: the McNemar’s test (v2) was assessed with the exact
McNemar significance probability (P) (Brunner & Giannini, 2011). In addition, the Risk
Ratio (RR) was calculated as the previous study suggested (Ranganathan, Aggarwal &
Pramesh, 2015).

The reliability of the questionnaire items was tested through homogeneity and internal
consistency. To identify the dimensions of our questionnaire, the exploratory factor
analysis (EFA) of tetrachoric correlations was assessed (Schreiber, 2021). To measure the
sampling adequacy, the Kaiser–Meyer–Olkin (KMO) value was calculated; values >0.80
were considered meritorious. To test the null hypothesis that variables were not
intercorrelated, Bartlett’s test of sphericity was performed, and the determinant of matrix
correlation value, v2, degree of freedom (df), and the p-value (P) were reported. The choice
of the number of factors was based on the eigenvalues, and we used the unweighted
least-squares method and the Kaiser rule to extract only factors with an eigenvalue ≥1.
Finally, the orthogonal Varimax rotation was used and the related v2 and p-values (P) were
settled. Items with a loading value <0.40 were dropped, and the final model included only
items with loadings of ≥0.40 on their specific factors. In addition, to give a measure of the
common variance proportion of the variable not associated with the factors, the
Uniqueness (1–commonality) was calculated (Lawley & Maxwell, 1962).

Then, to provide the internal consistency of our questionnaire, we calculated
Cronbach’s alpha on all items and each factor, respectively. We considered the alpha value
acceptable ranging from 0.70 to 0.95 (Tavakol & Dennick, 2011), and we reported the
average interitem correlation and alpha values (a). Finally, the test-retest reliability was
assessed through Spearman’s rank correlation coefficient (ρ), where a value equal to 1 was
considered perfect reliability, a value between 1 and ≥0.90 was considered excellent, a value
≥0.80 and ≤0.90 was considered good, a value ≥0.70 and ≤0.80 was considered acceptable,
a value ≥0.60 and ≤0.70 was considered questionable, and all values <0.60 was considered
poor reliable (Shou, Sellbom & Chen, 2022).

The ANOVA methods were used to compare the mean differences among age groups,
sexes, and age-sexes interactions. The Snedecor-Fisher test value (F) and p-value (P) were
reported.

We selected a priori hypothesis test significance levels as equal to 0.05 (a). In addition,
we used G�Power 3.1.9.7 for Windows 10 (Heinrich-Heine-Universitat Düsseldorf,
Universitätsstraße 1, 40225 Düsseldorf, Germany) to compute an a priori sample size
analysis. which equalled to 731 with the following parameters: type I error = 0.05, Effect
Size = 0.15, Statistical Power = 0.80 and number of groups = 8 (gender�Age). All statistical
analyses were performed by STATA� software (version 17, StataCorp., College Station,
TX, USA, StataCorp LP).

RESULTS
Sample characteristics
We collected 751 interviews. Two of these were excluded for missing values and we finally
analysed 749 interviews.
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Table 1 shows participants’ characteristics of gender type, educational level,
occupational kind, and age. Most of the sample was female and younger than 50 years old,
and approximately half participants had high school graduation. Just 3.87% of the sample
was unemployed.

Physical activity prevalence
Table 2 shows the prevalence of PA before, during, and after the forced lockdown, among
age groups and sexes. Generally, a decreasing prevalence of PA trend was observed with
significant differences between the period before lockdown and periods during and after.
When stratified for gender, no significant differences emerged between the periods before
and during the lockdown in both sexes, while the number of women and men who
practised PA before lockdown decreased after quarantine drastically. As regards the age
classes, a negative trend was observed for the elder categories (≥40 years), which decreased
both during and after the lockdown. The number of younger individuals (18–39) who
remained active during lockdown did not decrease significantly, but a greater reduction
was observed after the quarantine.

In sexes analysis, female people showed a negative trend with lower prevalence post the
lockdown, whereas male subjects did not report significant differences.

In age comparisons, a significant reduction of people who practised PA before the
lockdown was observed post the lockdown in subjects who were 40–64. Also, a lower
prevalence was recorded post-lockdown than during lockdown in the youngest group.

Successively, the motivations for which individuals chose to practice (or not) PA and/or
sport during lockdown were investigated. Generally, most of the sample who did not
practice PA and/or sport experienced Psycho-social problems (64.57%), while 16.54%
reported Environmental problems. Only 10 individuals (3.94%) had problems with
technology. When gender differences were analysed, most of both male and female
samples were inactive due to Psycho-social problems (M = 35, 59.32%; F = 129, 66.15%);
also, the percentage of women and men who did not practice PA and/or sport for Health
problems was similar, 8.72% and 8.47% respectively. In addition, Fig. 1A shows the
percentage of responses divided by gender and age. Differently, 74.95% of the sample who

Table 2 Differences in PA frequencies before, during and post lockdown, among sexes and age groups.

PA pre lockdown PA lockdown PA post lockdown Δ PA (pre-lock) Δ PA (pre-post) Δ PA (lock-post)

No Yes No Yes No Yes χ2 P RR χ2 P RR χ2 P RR

Gender F 176 376 195 357 240 312 2.27 0.15 0.90 34.13 <0.001* 0.73 16.46 <0.001* 0.81

M 49 148 59 138 64 133 2.50 0.15 0.83 8.33 <0.01* 0.76 0.64 0.52 0.92

Age 18–39 87 196 77 210 100 187 1.47 0.27 1.13 3.45 0.09 0.91 8.67 <0.01* 0.48

40–49 49 108 55 102 71 86 0.82 0.45 0.89 14.24 <0.001* 0.69 6.40 0.01* 0.77

50–64 71 174 95 150 104 141 8.23 <0.01* 0.75 20.55 <0.001* 0.68 1.65 0.25 0.91

>64 18 42 27 33 29 31 4.76 <0.05* 0.67 11.00 0.001* 0.62 0.33 0.77 0.93

Total 225 524 254 495 304 445 4.23 <0.05* 0.88 42.46 <0.001* 0.74 15.43 <0.001* 0.83

Notes:
* Significant level.
pre, before the lockdown; lockdown, during the lockdown; post, after the lockdown; v2, McNemar v2; RR, Risk Ratio; P, Exact McNemar significance probability.
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Figure 1 Motivations which led Italian citizens to do not practice (A) or practice (B) physical activity
and/or sport during lockdown. Full-size DOI: 10.7717/peerj.14123/fig-1
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were active during the lockdown selected answers with psychological benefits, while just
3.23% practised PA and/or sport for physical well-being alone. This prevalence in
psychological responses remained same in gender analysis too, despite was more prevalent
in women (F = 276, 77.31%; M = 95, 68.84%). Figure 1B shows the percentage of responses
divided by gender and age.

In addition, the reasons why individuals chose to not practice PA and/or sport after the
lockdown was investigated. Generally, 189 people (62.17%) did not practice PA and/or
sport due to Psychological problems, while 12.83% experienced Socio-Economic problems.
Just 18 individuals (5.92%) were influenced by Environmental problems. When gender
differences were analysed, 62.08% of women and 62.5% of men experienced Psychological
problems, while the minor problems for both females and males were Environmental
related (F = 16, 6.67%; M = 2, 3.12%). Finally, Fig. 2 shows the percentage of responses
divided by gender and age.

Questionnaire characteristics
We included 11 items in the model (Table 3). In the beginning, 18 questions were considered,
of which five were excluded because data was not on the Likert scale and two were excluded
due to poor loading values. Each item was labelled as PAA#, which indicates Physical Activity
Aspects and the number (order) of the question. The questions were the following:

1. PAA2: “Do you think the lack of practice of physical activity and/or sport during
lockdown has negatively affected your health?”

Figure 2 Motivations which led Italian citizens to do not practice PA and/or sport after lockdown.
Full-size DOI: 10.7717/peerj.14123/fig-2
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2. PAA3: “Do you think the lack of practice of physical activity and/or sport in older
adults during lockdown has negatively affected their health?”

3. PAA5: “Do you think the lack of practice of physical activity and/or sport during
lockdown could cause problems for the national health system and public health?”

4. PAA6: “Do you think the lack of practice of physical activity and/or sport could have
affected emotional/psychological wellbeing during the lockdown?”

5. PAA7: “Do you think the lack of practice of physical activity and/or sport could have
affected emotional/psychological growth in children/adolescents during the
lockdown?”

6. PAA8: “Do you think children/adolescents have practised enough amount of physical
activity and/or sport during the lockdown?”

7. PAA9: “Do you think the lack of practice of physical activity and/or sport could have
affected emotional/psychological status in older adults (>65 years old) during the
lockdown?”

8. PAA10: “Do you think the Italian government adequately considered the practice of
physical activity and/or sport during the lockdown?”

9. PAA11: “Do you think the usage of tech devices to practice physical activity and/or
sport during lockdown could have affected social interaction negatively?”

10. PAA12: “Do you think sports federations and societies adequately promoted the
practice of physical activity and/or sport during the lockdown?”

11. PAA13: “Do you think public and private schools adequately promoted the practice of
physical activity and/or sport during the lockdown?”

Firstly, we analysed the sample adequacy (KMO = 0.81), the correlation matrix
determinant (Det = 0.09), and the Bartlett’s test of sphericity (v2 = 1,743.66; dfs = 55;
P < 0.001). Figure 3 shows the scree plot of eigenvalues with the Kaiser rule. Two factors
met our criteria and the Varimax rotation reported a LR test of significant results
(v2 = 1,746; P < 0.001; n = 749). Table 3 shows that factor 1 (how participants thought
physical inactivity impacted people’s health) included seven items and factor 2 (what
participants thought about socio-political strategies on PA habits) included four items.
In addition, we assessed Cronbach’s alpha on 11 items. The last row of Table 3 shows all
Cronbach’s alpha values. We used the mean test scale on standardized items, deleting
missing values from the analysis. The average interitem correlation on 749 observations
was 0.097 and the scale reliability coefficient (a) was 0.724. In addition, we reported each
consistency factor data: factor one a was equal to 0.779, whereas factor two a equalled
0.603.

After assessing EFA computations, test-retest reliability was assessed in a sample of 149
citizens (Table 4). The retest period was of 1 month. The lowest value of ρ was 0.738
(acceptable), while the highest value was equal to 0.914 (excellent).
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Physical activity aspects
Table 5 shows the ANOVA outcomes. As regards factor 1, both female and younger
subjects exhibited higher value than men, which means they believed that physical
inactivity due to COVID-19 social restrictions impacted the psychological status of
adolescents and adults and will negatively affect global health. About factor 2, male and
elder people reported significantly higher values than women and youths on items 8 and
10, which indicates that younger women thought of Italian government adopted

Table 3 Rotated factor loadings (pattern matrix) and Cronbach’s alpha values.

Factor 1 Factor 2

Items (11) 7 4 Uniqueness

PAA6 0.771 −0.062 0.4

PAA3 0.731 −0.01 0.464

PAA5 0.722 −0.012 0.478

PAA2 0.71 −0.111 0.483

PAA9 0.634 −0.022 0.598

PAA7 0.627 0.129 0.59

PAA11 0.415 0.019 0.827

PAA13 −0.045 0.766 0.411

PAA12 0.119 0.676 0.529

PAA8 −0.067 0.623 0.607

PAA10 −0.273 0.623 0.537

a = 0.724 a = 0.779 a = 603

Note:
Loadings ≥ 0.4 are shaded.

Figure 3 Scree-plot. The grey horizontal line (Y = 1) indicates the value under which factors were
excluded. Full-size DOI: 10.7717/peerj.14123/fig-3
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inadequate solutions to promote PA during the lockdown, and adolescents did an
insufficient amount of PA.

DISCUSSION
The main purpose of the present study was to evaluate the effects of social restrictions on
citizens’ habits after the COVID-19 quarantine and to investigate its rationale.
As predicted, we found that the prevalence of individuals who did PA decreased after
lockdown, which should indicate a negative effect of quarantine on people’s habits.

Table 4 Test-retest correlation coefficients in 149 citizens.

Variable ρ P

PAA2 0.738 <0.001*

PAA3 0.815 <0.001*

PAA5 0.914 <0.001*

PAA6 0.778 <0.001*

PAA7 0.814 <0.001*

PAA8 0.825 <0.001*

PAA9 0.899 <0.001*

PAA10 0.907 <0.001*

PAA11 0.747 <0.001*

PAA12 0.826 <0.001*

PAA13 0.756 <0.001*

Notes:
* Statistically significant.
ρ, Spearman’s ρ correlation coefficient; P, p-value; n, number of observations.

Table 5 ANOVA outcomes of factor 1 and 2 aspects related to the PA practice, by sexes and age groups.

18–39 years (287) 40–49 years (157) 50–64 years (245) >65 years (60)

Factor 1 M (100) F (187) M (23) F (134) M (54) F (191) M (20) F (40) Sexes Age Sexes × Age Range

Mean (±SD) Mean (±SD) Mean (±SD) Mean (±SD) F P F P F P

PAA6 3.44 (0.66) 3.60 (0.56) 3.43 (0.59) 3.57 (0.51) 3.26 (0.68) 3.34 (0.57) 2.90 (0.72) 3.32 (0.65) 8.61 <0.01* 12.01 <0.01* 7.17 <0.01* 1–4

PAA3 3.31 (0.69) 3.25 (0.78) 3.26 (0.45) 3.33 (0.66) 3.11 (0.72) 3.21 (0.69) 2.90 (0.79) 3.10 (0.81) 0.41 0.52 2.87 <0.05* 1.59 0.13 1–4

PAA5 2.85 (0.69) 3.05 (0.68) 2.83 (0.78) 3.03 (0.76) 2.81 (0.70) 2.96 (0.67) 2.65 (0.81) 2.80 (0.72) 9.64 <0.01* 2.14 0.09 2.30 <0.05* 1–4

PAA2 3.18 (0.64) 3.25 (0.72) 3.30 (0.70) 3.25 (0.70) 2.98 (0.71) 3.09 (0.67) 2.60 (0.60) 3.15 (0.70) 3.32 0.07 4.95 <0.05* 3.62 <0.05* 1–4

PAA9 2.85 (0.80) 3.09 (0.79) 2.87 (0.87) 3.07 (0.82) 2.87 (0.78) 2.99 (0.71) 2.80 (0.83) 3.03 (0.70) 9.34 <0.01* 0.40 0.75 2.63 <0.05* 1–4

PAA7 3.45 (0.67) 3.67 (0.53) 3.39 (0.66) 3.68 (0.53) 3.35 (0.59) 3.35 (0.62) 3.15 (0.81) 3.42 (0.81) 19.9 <0.01* 4.54 <0.05* 4.87 <0.05* 1–4

PAA11 2.59 (0.77) 2.76 (0.80) 3 (0.80) 2.72 (0.83) 2.59 (0.81) 2.71 (0.84) 2.40 (0.82) 2.60 (0.78) 2.27 0.13 1.13 0.33 1.33 0.25 1–4

Factor 2

PAA13 1.73 (0.63) 1.72 (0.57) 1.96 (1.02) 1.69 (0.74) 1.78 (0.60) 1.87 (0.63) 1.95 (0.61) 1.90 (0.64) 0.09 0.75 2.96 <0.05* 2.25 0.06 1–4

PAA12 2.23 (0.69) 2.41 (0.82) 2.52 (0.79) 2.23 (0.83) 2.19 (0.68) 2.34 (0.74) 1.95 (0.69) 2.38 (0.58) 3.31 0.06 0.51 0.67 1.37 0.24 1–4

PAA8 1.83 (0.70) 1.74 (0.68) 2 (0.90) 1.62 (0.72) 1.89 (0.50) 1.82 (0.65) 2.05 (0.69) 1.85 (0.58) 6.38 <0.01* 2.65 <0.05* 3.41 <0.05* 1–4

PAA10 1.91 (0.88) 1.87 (0.72) 2.26 (0.81) 1.84 (0.79) 2.19 (0.70) 1.97 (0.74) 2.15 (0.59) 2.08 (0.72) 5 <0.05* 2.41 0.06 3.22 <0.05* 1–4

Notes:
* Statistically significant.
F, female; M, male; SD, standard deviation; F, Fisher test value; P, p-value.
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The psychological aspects were the most common problem that affected the Italian
citizens.

Generally, we observed that the PA prevalence decreased after the lockdown, which is in
agreement with some authors who found that the lockdown negatively affected vigorous
and moderate PA measured as METs (metabolic equivalents) per week (Hargreaves et al.,
2021). As regards gender and age, the PA prevalence has fallen after the lockdown in both
male and female subjects and in citizens who were 40 or more, but only the number of
active women has decreased from lockdown up to the period after quarantine. Although
the beginning larger number of women could have influenced the observed gender
discrepancy, some authors suggested that this significant female decline could reflect the
fact that women were more negatively affected by COVID-19 fear-related, which increased
depression, anxiety, and stress levels and impacted their lifestyle habits (Koçak, Koçak &
Younis, 2021). Our results showed that female citizens experienced many psychological
problems than males, which could be the most relevant rationale that has influenced their
PA habits. However, although several studies have investigated people’s habits’ differences
during the lockdown, to the best of our knowledge few researchers analysed whether the
citizens’ PA practice varied after the quarantine, and no one analysed how the prevalence
of PA varied. Of these, just one study showed a female decreasing trend in PA prevalence,
but the authors examined the habits of Italian older adults (≥65 years) and considered the
PA responses as levels increment (Gallè et al., 2021). Differently, our results are
comparable with many studies that considered the differences between the period before
and during the lockdown. Of these, one study suggested that most of the sample (679
Italian adults) maintained their training habits during the lockdown, and people who
remained active tend to experience higher levels of energy and calm, and lower levels of
perceived fatigue (Di Corrado et al., 2020). In addition, one research did not show
discrepancies in PA prevalence and suggested that both men and women tried to stay
active in quarantine (Mauro et al., 2022). However, we observed that the reduction in PA
prevalence during the lockdown was more evident in older adults, in agreement with the
above-mentioned results.

Concerning age, just one longitudinal study showed that both younger and elder adults
were more active (30 min to 2 h of training per week) after the home forced period (Bu
et al., 2021). Despite our study focusing on the PA prevalence and did not investigate its
amount, our results suggested that the number of active individuals younger than 49
decreased after lockdown, while the number of older people had a larger decrement during
the lockdown. These results could suggest that younger individuals have been most
negatively affected by long-term effects related to quarantine. In addition, we found that
many youths selected the socio-economics problems as motivation that conducted them to
not practice PA after the quarantine. Differently, several studies agreed with our outcomes
and found that the PA levels decreased in elder people during the lockdown, which may
represent a relevant threat to public health (Giustino et al., 2020; Ferrante et al., 2020; Gallè
et al., 2021; Mauro et al., 2022). Although the psychological aspects (meant as problems
and/or benefits) were the main reasons that influenced the PA practice, many elders
motivated their inactivity through health problems, which could indicate they saw the PA
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practice as harmful to their disease status. Differently, other authors showed a PA
reduction in university students and an increased usage of sedentary behaviours (Gallè
et al., 2020a, 2020b). Although the practice of daily PA should be promoted to any
individual, our data suggest that great attention should be focused on promoting healthy
habits in people who were elder than 40. These categories are more sensitive to
cardiovascular, metabolic and cancer diseases. Also, the 40–50 years classes could be
considered the target sensible age range in which began the senescent decline of the
appendicular muscle mass and functional strength, which could cause Sarcopenia, obesity,
fragility, muscle-skeletal injuries, hospitalization and decline in quality of life (Cruz-Jentoft
et al., 2019). In addition, a recent review showed that quarantine had the most negative
impact on lifestyle habits in people who were affected by pathologies such as diabetes,
obesity, Parkinson’s, and cardiovascular and neuromuscular diseases (Zaccagni, Toselli &
Barbieri, 2021).

The second aim of this study was to understand what people thought of physical
inactivity’s effects on public health and whether they retained the restrictive measures
enforced by the Italian government were adequate to favourite the PA habits.

We found that younger and female people considered that the lack of PA and/or sports
practice negatively impacted the psycho-emotional dimension during the lockdown,
especially in children/adolescents (items 6 and 7). Differently, both younger and older
adults retained that the lack of PA and/or sports practice negatively affected the
psycho-emotional status of elder individuals, but women resulted more sensitive than men
(item 9). Several studies showed that quarantine led to deteriorated psychological aspects
such as stress, anxiety, depressive symptoms, social isolation, and mood (Becerra-García
et al., 2020; Antunes et al., 2020; Stanton et al., 2020). Consistent with our outcomes, one of
these found that both women and people who were younger than 34 revealed higher scores
for the anxiety state and trait (Antunes et al., 2020). In addition, Stanton and collaborators
(Stanton et al., 2020) found that women, young adults, and people with chronic illnesses
showed higher levels of anxiety, stress, and depression, and higher psychological distress
was associated with negative lifestyle changes. Recently, some authors suggested that
younger adults may spend a lot of time thinking and worrying about the outbreak, which
may lead to general anxiety disorders and mental illness (Huang & Zhao, 2020). Also, one
recent research showed that younger adults could be distressed by quarantine secondary
consequences such as the social standstill and the economic decline, because they
attempted to tackle many of life’s key transitions (educational, professional, social, etc.),
but they were temporarily frustrated in these efforts (Shanahan et al., 2020). As regards the
gender differences, some researchers found that female psychological distress was higher
than men, and female athletes reported higher levels of depression, loss of energy and
demotivation during COVID-19 lockdown (Pillay et al., 2020; Shechter et al., 2020). These
gender disparities in psychological and emotional distresses could be due to genetic and
epigenetic factors (McLean & Anderson, 2009). However, our results emphasized that the
youngest citizens were more worried than elder individuals about public health and the
consequences of unhealthy habits due to physical inactivity (items 2 and 3). In addition,
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younger women were more concerned about consequences caused by the lack of PA
and/or sports practice in the national health system (item 5).

As regards the government measures adopted to slow the virus spread, we found that
younger and female citizens disagreed with socio-political decisions more than male and
older individuals, and they retained that the Italian government did not adequately
consider the role and importance of PA and/or sports practice (item 10). Also, younger
citizens retained that the adolescents did not practice enough amount of PA and/or sports
during the lockdown (item 8), and they believed that school PA promotion was inadequate
to involve them in exercise (item 13). Although many studies investigated on lives’
habits during the lockdown, to the best of our knowledge no similar results were published.
However, governments should make more effort to promote and enhance healthy
habits and improve public health after the pandemic status due to COVID-19. Several
strategies were proposed by previous studies to promote the PA practice through policies,
schools, hospitals, transport, and the public sector, accessibility to adequate places,
communications campaigns, and social support (National Academy of Sciences, 2015;
Tuso, 2015; Roundtable on Obesity, Food and Nutrition Board, Institute of Medicine, 2015;
CDC, 2022).

This study presents many limitations as the fact that we did not analyse how the amount
of PA varied, and we could not exclude the presence of other motivations not correlated
with quarantine, which may have affected the PA prevalence. Also, a larger sample size
could have explained more evidence and the unbalanced gender size may affect the
robustness of the questionnaire. In addition, we did not request the individual medical
record, and we did not know whether each participant was affected by the Sars-Cov-2
during or after lockdown. Finally, we did not assess the test-retest reliability in the whole
sample, but just 149 citizens were tested twice. Further studies that may fill these gaps are
needed.

CONCLUSIONS
Italian citizens lived at least 3 months of home-forced quarantine, which could have had
negative consequences on their lifestyle habits. The physical activity prevalence reduced
after the lockdown, and this may represent any trouble for public health. Despite this,
citizens who were active during the lockdown experienced both psychological and physical
well-being related to the practice of physical activity. So, promoting healthy behaviours as
the practice of physical activity could be a cheap and easy solution to face negative
quarantine consequences on public health. The government’s attention should focus on
adequate preventive strategies to improve citizens’ health.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
The authors received no funding for this work.

Mauro et al. (2022), PeerJ, DOI 10.7717/peerj.14123 14/19

http://dx.doi.org/10.7717/peerj.14123
https://peerj.com/


Competing Interests
Gianpiero Greco is an Academic Editor for PeerJ.

Author Contributions
� Mario Mauro conceived and designed the experiments, performed the experiments,
analyzed the data, prepared figures and/or tables, and approved the final draft.

� Stefania Toselli conceived and designed the experiments, authored or reviewed drafts of
the article, and approved the final draft.

� Silvia Bonazzi performed the experiments, prepared figures and/or tables, and approved
the final draft.

� Alessia Grigoletto performed the experiments, prepared figures and/or tables, and
approved the final draft.

� Stefania Cataldi analyzed the data, authored or reviewed drafts of the article, and
approved the final draft.

� Gianpiero Greco analyzed the data, authored or reviewed drafts of the article, and
approved the final draft.

� Pasqualino Maietta Latessa conceived and designed the experiments, prepared figures
and/or tables, and approved the final draft.

Ethics
The following information was supplied relating to ethical approvals (i.e., approving body
and any reference numbers):

The study was approved by the Bioethics Committee of the University of Bologna
(Approval code: 224254, October 9, 2020).

Data Availability
The following information was supplied regarding data availability:

The raw data are available as a Supplemental File.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.14123#supplemental-information.

REFERENCES
Antunes R, Frontini R, Amaro N, Salvador R, Matos R, Morouço P, Rebelo-Gonçalves R. 2020.

Exploring lifestyle habits, physical activity, anxiety and basic psychological needs in a sample of
portuguese adults during COVID-19. International Journal of Environmental Research and
Public Health 17(12):4360 DOI 10.3390/ijerph17124360.

Becerra-García JA, Giménez Ballesta G, Sánchez-Gutiérrez T, Barbeito Resa S, Calvo Calvo A.
2020. Psychopathological symptoms during COVID-19 quarantine in spanish general
population: a preliminary analysis based on sociodemographic and occupational-contextual
factors. Revista española de salud pública 94:e202006059.

Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, Rubin GJ. 2020. The
psychological impact of quarantine and how to reduce it: rapid review of the evidence. The
Lancet 395(10227):912–920 DOI 10.1016/S0140-6736(20)30460-8.

Mauro et al. (2022), PeerJ, DOI 10.7717/peerj.14123 15/19

http://dx.doi.org/10.7717/peerj.14123#supplemental-information
http://dx.doi.org/10.7717/peerj.14123#supplemental-information
http://dx.doi.org/10.7717/peerj.14123#supplemental-information
http://dx.doi.org/10.3390/ijerph17124360
http://dx.doi.org/10.1016/S0140-6736(20)30460-8
http://dx.doi.org/10.7717/peerj.14123
https://peerj.com/


Brunner HI, Giannini EH. 2011. Trial design, measurement, and analysis of clinical investigations.
In: Cassidy JT, Laxer RM, Petty RE, Lindsley CB, eds. Textbook of Pediatric Rheumatology.
Vol. Chapter 7. Sixth Edition. Philadelphia: W.B. Saunders, 127–156.

Bu F, Bone JK, Mitchell JJ, Steptoe A, Fancourt D. 2021. Longitudinal changes in physical activity
during and after the first national lockdown due to the COVID-19 pandemic in England.
Scientific Reports 11(1):17723 DOI 10.1038/s41598-021-97065-1.

Callow DD, Arnold-Nedimala NA, Jordan LS, Pena GS, Won J, Woodard JL, Smith JC. 2020.
The mental health benefits of physical activity in older adults survive the COVID-19 pandemic.
The American Journal of Geriatric Psychiatry 28(10):1046–1057
DOI 10.1016/j.jagp.2020.06.024.

Campa F, Schoenfeld BJ, Marini E, Stagi S, Mauro M, Toselli S. 2021. Effects of a 12-week
suspension versus traditional resistance training program on body composition, bioimpedance
vector patterns, and handgrip strength in older men: a randomized controlled trial. Nutrients
13(7):2267 DOI 10.3390/nu13072267.

Campa F, Silva AM, Toselli S. 2018. Changes in phase angle and handgrip strength induced by
suspension training in older women. International Journal of Sports Medicine 39(6):442–449
DOI 10.1055/a-0574-3166.

CDC. 2022. What works: strategies to increase physical activity. Available at https://www.cdc.gov/
physicalactivity/activepeoplehealthynation/strategies-to-increase-physical-activity/index.html
(accessed 17 May 2022).

Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyère O, Cederholm T, Cooper C, Landi F,
Rolland Y, Sayer AA, Schneider SM, Sieber CC, Topinkova E, Vandewoude M, Visser M,
Zamboni M, Writing Group for the European Working Group on Sarcopenia in Older
People 2 (EWGSOP2). 2019. The Extended Group for EWGSOP2. 2019. Sarcopenia: revised
European consensus on definition and diagnosis. Age and Ageing 48(1):16–31
DOI 10.1093/ageing/afy169.

Dallolio L, Marini S, Masini A, Toselli S, Stagni R, Bisi MC, Gori D, Tessari A, Sansavini A,
Lanari M, Bragonzoni L, Ceciliani A. 2022. The impact of COVID-19 on physical activity
behaviour in Italian primary school children: a comparison before and during pandemic
considering gender differences. BMC Public Health 22(1):52 DOI 10.1186/s12889-021-12483-0.

Damiot A, Pinto AJ, Turner JE, Gualano B. 2020. Immunological implications of physical
inactivity among older adults during the COVID-19 pandemic. Gerontologia 66(5):431–438
DOI 10.1159/000509216.

Després J-P. 2021. Severe COVID-19 outcomes—the role of physical activity. Nature Reviews
Endocrinology 17(8):451–452 DOI 10.1038/s41574-021-00521-1.

Di Corrado D, Magnano P, Muzii B, Coco M, Guarnera M, De Lucia S, Maldonato NM. 2020.
Effects of social distancing on psychological state and physical activity routines during the
COVID-19 pandemic. Sport Sciences for Health 16(4):619–624
DOI 10.1007/s11332-020-00697-5.

Diedhiou BA, Yilmaz F, Yilmaz A. 2021. The effect of COVID-19 pandemic on healthy lifestyle
behaviors and quality of life in Turkey. Trends in Sport Sciences 28(4):265–272
DOI 10.23829/TSS.2021.28.4-3.

Ferrante G, Camussi E, Piccinelli C, Senore C, Armaroli P, Ortale A, Garena F, Giordano L.
2020. Did social isolation during the SARS-CoV-2 epidemic have an impact on the lifestyles of
citizens? Epidemiologia E Prevenzione 44:353–362 DOI 10.19191/EP20.5-6.S2.137.

Gallè F, Sabella EA, Da Molin G, De Giglio O, Caggiano G, Di Onofrio V, Ferracuti S,
Montagna MT, Liguori G, Orsi GB, Napoli C. 2020a.Understanding knowledge and behaviors

Mauro et al. (2022), PeerJ, DOI 10.7717/peerj.14123 16/19

http://dx.doi.org/10.1038/s41598-021-97065-1
http://dx.doi.org/10.1016/j.jagp.2020.06.024
http://dx.doi.org/10.3390/nu13072267
http://dx.doi.org/10.1055/a-0574-3166
https://www.cdc.gov/physicalactivity/activepeoplehealthynation/strategies-to-increase-physical-activity/index.html
https://www.cdc.gov/physicalactivity/activepeoplehealthynation/strategies-to-increase-physical-activity/index.html
http://dx.doi.org/10.1093/ageing/afy169
http://dx.doi.org/10.1186/s12889-021-12483-0
http://dx.doi.org/10.1159/000509216
http://dx.doi.org/10.1038/s41574-021-00521-1
http://dx.doi.org/10.1007/s11332-020-00697-5
http://dx.doi.org/10.23829/TSS.2021.28.4-3
http://dx.doi.org/10.19191/EP20.5-6.S2.137
http://dx.doi.org/10.7717/peerj.14123
https://peerj.com/


related to COVID-19 epidemic in italian undergraduate students: the EPICO study.
International Journal of Environmental Research and Public Health 17(10):3481
DOI 10.3390/ijerph17103481.

Gallè F, Sabella EA, Ferracuti S, De Giglio O, Caggiano G, Protano C, Valeriani F, Parisi EA,
Valerio G, Liguori G, Montagna MT, Romano Spica V, Da Molin G, Orsi GB, Napoli C.
2020b. Sedentary behaviors and physical activity of italian undergraduate students during
lockdown at the time of COVID−19 pandemic. International Journal of Environmental Research
and Public Health 17(17):6171 DOI 10.3390/ijerph17176171.

Gallè F, Sabella EA, Roma P, Ferracuti S, Da Molin G, Diella G, Montagna MT, Orsi GB,
Liguori G, Napoli C. 2021. Knowledge and lifestyle behaviors related to COVID-19 pandemic
in people over 65 years old from southern Italy. International Journal of Environmental Research
and Public Health 18(20):10872 DOI 10.3390/ijerph182010872.

Giustino V, Parroco AM, Gennaro A, Musumeci G, Palma A, Battaglia G. 2020. Physical activity
levels and related energy expenditure during COVID-19 quarantine among the sicilian active
population: a cross-sectional online survey study. Sustainability 12(11):4356
DOI 10.3390/su12114356.

Gjaka M, Feka K, Bianco A, Tishukaj F, Giustino V, Parroco AM, Palma A, Battaglia G. 2021.
The effect of COVID-19 lockdown measures on physical activity levels and sedentary behaviour
in a relatively young population living in Kosovo. Journal of Clinical Medicine 10(4):763
DOI 10.3390/jcm10040763.

Goenka A, Liu L. 2022. Smart lockdowns to control COVID-19. Nature Computational Science
2(4):217–218 DOI 10.1038/s43588-022-00239-8.

Guo G, Ye L, Pan K, Chen Y, Xing D, Yan K, Chen Z, Ding N, Li W, Huang H, Zhang L, Li X,
Xue X. 2020. New insights of emerging SARS-CoV-2: epidemiology, etiology, clinical features,
clinical treatment, and prevention. Frontiers in Cell and Developmental Biology 8:410
DOI 10.3389/fcell.2020.00410.

Hargreaves EA, Lee C, Jenkins M, Calverley JR, Hodge K, Houge Mackenzie S. 2021. Changes in
physical activity pre-, during and post-lockdown COVID-19 restrictions in New Zealand and
the explanatory role of daily hassles. Frontiers in Psychology 12:160
DOI 10.3389/fpsyg.2021.642954.

Horng W-B, Lee C-P, Chen C-W. 2001. Classification of age groups based on facial features.
Journal of Applied Science and Engineering 4:183–192 DOI 10.6180/jase.2001.4.3.05.

Huang Y, Zhao N. 2020. Generalized anxiety disorder, depressive symptoms and sleep quality
during COVID-19 outbreak in China: a web-based cross-sectional survey. Psychiatry Research
288:112954 DOI 10.1016/j.psychres.2020.112954.

Koçak O, Koçak ÖE, Younis MZ. 2021. The psychological consequences of COVID-19 fear and
the moderator effects of individuals’ underlying illness and witnessing infected friends and
family. International Journal of Environmental Research and Public Health 18(4):1836
DOI 10.3390/ijerph18041836.

La Maestra S, Abbondandolo A, De Flora S. 2020. Epidemiological trends of COVID-19 epidemic
in Italy over march 2020: from 1000 to 100 000 cases. Journal of Medical Virology
92(10):1956–1961 DOI 10.1002/jmv.25908.

Lawley DN, Maxwell AE. 1962. Factor analysis as a statistical method. Journal of the Royal
Statistical Society. Series D (The Statistician) 12(3):209–229 DOI 10.2307/2986915.

Lesser IA, Nienhuis CP. 2020. The impact of COVID-19 on physical activity behavior and
well-being of canadians. International Journal of Environmental Research and Public Health
17(11):E3899 DOI 10.3390/ijerph17113899.

Mauro et al. (2022), PeerJ, DOI 10.7717/peerj.14123 17/19

http://dx.doi.org/10.3390/ijerph17103481
http://dx.doi.org/10.3390/ijerph17176171
http://dx.doi.org/10.3390/ijerph182010872
http://dx.doi.org/10.3390/su12114356
http://dx.doi.org/10.3390/jcm10040763
http://dx.doi.org/10.1038/s43588-022-00239-8
http://dx.doi.org/10.3389/fcell.2020.00410
http://dx.doi.org/10.3389/fpsyg.2021.642954
http://dx.doi.org/10.6180/jase.2001.4.3.05
http://dx.doi.org/10.1016/j.psychres.2020.112954
http://dx.doi.org/10.3390/ijerph18041836
http://dx.doi.org/10.1002/jmv.25908
http://dx.doi.org/10.2307/2986915
http://dx.doi.org/10.3390/ijerph17113899
http://dx.doi.org/10.7717/peerj.14123
https://peerj.com/


Lippi G, Henry BM, Sanchis-Gomar F. 2020. Physical inactivity and cardiovascular disease at the
time of coronavirus disease 2019 (COVID-19). European Journal of Preventive Cardiology
27(9):906–908 DOI 10.1177/2047487320916823.

Liu Y, Lee D, Li Y, Zhu W, Zhang R, Sui X, Lavie CJ, Blair SN. 2019. Associations of resistance
exercise with cardiovascular disease morbidity and mortality.Medicine and Science in Sports and
Exercise 51(3):499–508 DOI 10.1249/MSS.0000000000001822.

Mauro M, Grigoletto A, Zambon MC, Bettocchi M, Pegreffi F, Fimognari C, Bragonzoni L,
Maietta Latessa P, Toselli S. 2022. The evaluation of physical activity habits in north italian
people before and during COVID-19 quarantine: a pilot study. International Journal of
Environmental Research and Public Health 19(3):1660 DOI 10.3390/ijerph19031660.

McLean CP, Anderson ER. 2009. Brave men and timid women? A review of the gender differences
in fear and anxiety. Clinical Psychology Review 29(6):496–505 DOI 10.1016/j.cpr.2009.05.003.

National Academy of Sciences. 2015. Physical activity: moving toward obesity solutions: workshop
summary. Roundtable on obesity solutions food and nutrition board. Washington, D. C.:
National Academies Press (US).

Osterrieder A, Cuman G, Pan-Ngum W, Cheah PK, Cheah P-K, Peerawaranun P, Silan M,
OrazemM, Perkovic K, Groselj U, Schneiders ML, Poomchaichote T, Waithira N, Asarath S,
Naemiratch B, Ruangkajorn S, Skof L, Kulpijit N, Mackworth-Young CRS, Ongkili D,
Chanviriyavuth R, Mukaka M, Cheah PY. 2021. Economic and social impacts of COVID-19
and public health measures: results from an anonymous online survey in Thailand, Malaysia, the
UK, Italy and Slovenia. BMJ Open 11(7):e046863 DOI 10.1136/bmjopen-2020-046863.

Pillay L, Janse van Rensburg DCC, Jansen van Rensburg A, Ramagole DA, Holtzhausen L,
Dijkstra HP, Cronje T. 2020. Nowhere to hide: the significant impact of coronavirus disease
2019 (COVID-19) measures on elite and semi-elite South African athletes. Journal of Science and
Medicine in Sport 23(7):670–679 DOI 10.1016/j.jsams.2020.05.016.

Puccinelli PJ, da Costa TS, Seffrin A, de Lira CAB, Vancini RL, Nikolaidis PT, Knechtle B,
Rosemann T, Hill L, Andrade MS. 2021. Reduced level of physical activity during COVID-19
pandemic is associated with depression and anxiety levels: an internet-based survey. BMC Public
Health 21(1):425 DOI 10.1186/s12889-021-10470-z.

Ranganathan P, Aggarwal R, Pramesh CS. 2015. Common pitfalls in statistical analysis: odds
versus risk. Perspectives in Clinical Research 6(4):222 DOI 10.4103/2229-3485.167092.

Regehr C, Goel V, Prophetis ED, Jamil M, Mertz D, Rosella LC, Bulir D, Smieja M. 2021.
Investigating the impact of quarantine on mental health: insights from the COVID-19
international border surveillance study in Canada. BJPsych Open 7(5):e20328
DOI 10.1192/bjo.2021.977.

Roundtable on Obesity, Food and Nutrition Board, Institute of Medicine. 2015. Policy strategies
for promoting physical activity. Washington (DC): National Academies Press (US).

Schreiber JB. 2021. Issues and recommendations for exploratory factor analysis and principal
component analysis. Research in Social & Administrative Pharmacy: RSAP 17(5):1004–1011
DOI 10.1016/j.sapharm.2020.07.027.

Shanahan L, Steinhoff A, Bechtiger L, Murray AL, Nivette A, Hepp U, Ribeaud D, Eisner M.
2020. Emotional distress in young adults during the COVID-19 pandemic: evidence of risk and
resilience from a longitudinal cohort study. Psychological Medicine 52(5):1–10
DOI 10.1017/S003329172000241X.

Shechter A, Diaz F, Moise N, Anstey DE, Ye S, Agarwal S, Birk JL, Brodie D, Cannone DE,
Chang B, Claassen J, Cornelius T, Derby L, Dong M, Givens RC, Hochman B, Homma S,
Kronish IM, Lee SAJ, Manzano W, Mayer LES, McMurry CL, Moitra V, Pham P, Rabbani L,

Mauro et al. (2022), PeerJ, DOI 10.7717/peerj.14123 18/19

http://dx.doi.org/10.1177/2047487320916823
http://dx.doi.org/10.1249/MSS.0000000000001822
http://dx.doi.org/10.3390/ijerph19031660
http://dx.doi.org/10.1016/j.cpr.2009.05.003
http://dx.doi.org/10.1136/bmjopen-2020-046863
http://dx.doi.org/10.1016/j.jsams.2020.05.016
http://dx.doi.org/10.1186/s12889-021-10470-z
http://dx.doi.org/10.4103/2229-3485.167092
http://dx.doi.org/10.1192/bjo.2021.977
http://dx.doi.org/10.1016/j.sapharm.2020.07.027
http://dx.doi.org/10.1017/S003329172000241X
http://dx.doi.org/10.7717/peerj.14123
https://peerj.com/


Rivera RR, Schwartz A, Schwartz JE, Shapiro PA, Shaw K, Sullivan AM, Vose C, Wasson L,
Edmondson D, Abdalla M. 2020. Psychological distress, coping behaviors, and preferences for
support among New York healthcare workers during the COVID-19 pandemic. General
Hospital Psychiatry 66(4):1–8 DOI 10.1016/j.genhosppsych.2020.06.007.

Shou Y, Sellbom M, Chen H-F. 2022. Fundamentals of measurement in clinical psychology.
In: Asmundson GJG, ed. Comprehensive Clinical Psychology. Second Edition. Oxford: Elsevier,
13–35.

Silva Filho E, Xavier J, Cezarino L, Sales H, Albuquerque J. 2020. Comment on the importance of
physical exercise during the coronavirus (COVID-19) pandemic. Revista da Associação Médica
Brasileira 66(9):1311–1313 DOI 10.1590/1806-9282.66.9.1311.

Stanton R, To QG, Khalesi S, Williams SL, Alley SJ, Thwaite TL, Fenning AS, Vandelanotte C.
2020. Depression, anxiety and stress during COVID-19: associations with changes in physical
activity, sleep, tobacco and alcohol use in australian adults. International Journal of
Environmental Research and Public Health 17(11):4065 DOI 10.3390/ijerph17114065.

Tavakol M, Dennick R. 2011. Making sense of cronbach’s alpha. International Journal of Medical
Education 2:53–55 DOI 10.5116/ijme.4dfb.8dfd.

Tuso P. 2015. Strategies to increase physical activity. The Permanente Journal 19(4):84–88
DOI 10.7812/TPP/14-242.

Wang Y, Shi L, Que J, Lu Q, Liu L, Lu Z, Xu Y, Liu J, Sun Y, Meng S, Yuan K, Ran M, Lu L,
Bao Y, Shi J. 2021. The impact of quarantine on mental health status among general population
in China during the COVID-19 pandemic. Molecular Psychiatry 26(9):4813–4822
DOI 10.1038/s41380-021-01019-y.

World Health Organization. 2020. Guidelines on physical activity and sedentary behaviour.
Available at https://www.who.int/news-room/fact-sheets/detail/physical-activity (accessed 13
May 2022).

World Health Organization. 2022. WHO coronavirus (COVID-19) dashboard. Available at
https://covid19.who.int (accessed 13 May 2022).

Zaccagni L, Toselli S, Barbieri D. 2021. Physical activity during COVID-19 lockdown in Italy: a
systematic review. International Journal of Environmental Research and Public Health
18(12):6416 DOI 10.3390/ijerph18126416.

Mauro et al. (2022), PeerJ, DOI 10.7717/peerj.14123 19/19

http://dx.doi.org/10.1016/j.genhosppsych.2020.06.007
http://dx.doi.org/10.1590/1806-9282.66.9.1311
http://dx.doi.org/10.3390/ijerph17114065
http://dx.doi.org/10.5116/ijme.4dfb.8dfd
http://dx.doi.org/10.7812/TPP/14-242
http://dx.doi.org/10.1038/s41380-021-01019-y
https://www.who.int/news-room/fact-sheets/detail/physical-activity
https://covid19.who.int
http://dx.doi.org/10.3390/ijerph18126416
http://dx.doi.org/10.7717/peerj.14123
https://peerj.com/

	Effects of quarantine on Physical Activity prevalence in Italian Adults: a pilot study
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


