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Abstract. The COVID-19 pandemic has strongly affected young population all over the world. The present 
study explores the effects of COVID-19 on physical activity, sedentary behaviour, and diet in a population 
of 435 menopausal women during the first phase of the pandemic (so-called the “first wave”) and during the 
second spread of infections, after the summer release (so-called “second wave”).  Women reported an increase 
in perceived stress and emotional distress which led to an increase in amount of food (42%), an increase in 
the consumption of snacks and junk food (48%) and to a switch to an unhealthy diet (46%) and weight gain 
in 51% of subjects. Most women stopped any physical activity, including outdoor walking, except for a small 
group (54 = 12%) who continued exercising at home. Unexpectedly, the second wave led to similar results 
as the first wave. Despite the increase in knowledge about the virus, therapies and the rapid development of 
vaccines to contain the spread of the disease, fear, stress and anxiety have not diminished as expected. In con-
clusion, the adoption of an unhealthy lifestyle during the pandemic and the persistence of these behaviors has 
determined and will cause important damage to the health of women in menopause, in particular an increase 
in obesity and related metabolic diseases is expected
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Introduction

The recent worldwide pandemic induced by the 
spread of the SARS-CoV-2 virus has led to a series of 
changes in people’s lifestyle including physical activity, 
sitting time, Diet and sleep disorders. These changes 
were partly due to government-induced restrictions 
on fighting the virus and partly due to the stress and 
anxiety generated by the fear of the disease (1,2). In 
Italy, the first lockdown started on March 2020 and 
ended on May 2020 (3). This first spread of disease 
was defined as “first wave”.  Some municipalities 

of Northen Italy, including our area, were strongly 
affected by the disease and reported an extremely high 
number of deaths. This induced a generalized fear of 
contracting COVID-19. After the summer, a “second 
wave” of disease developed leading to further restric-
tion, i.e. closure of gym and sports facilities, closure 
of schools and University and again the adoption of 
smart working and distance learning (4).

Recent literature suggests that quarantine restric-
tions and fear of disease strongly affected women and 
young. (5-8) The consequences of quarantine on life-
style included changes in physical activity, sitting time, 
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activity, sitting time, diet and sleep during quarantine, 
and ways of coping with lockdown during the quar-
antine. 

A question explores the weight before and after 1 
month of lockdown.

Physical activity and sitting time. We inves-
tigated on frequency of exercise before and during 
quarantine (occasionally, 1-2 times a week, 4-3 times a 
week, more than 5 times a week). We were not able to 
collect information about intensity of exercise.

Exercise during the lockdown was considered as 
practicing at home (indoor exercise bike, treadmill, 
and resistance training) or jogging/running around 
the house, given that it was not possible either to par-
ticipate in organized sports or perform other outdoor 
activities. n Italy. indoor activities have been closed 
from February 2020 to May 2020 and again from Sep-
tember 2020 to March 2021. 

Sitting time was evaluated as number of hours 
spent in watching tv.  In order to get more information 
about sitting time we also ask about smart working 
and the impact on sitting time. 

Diet. We collected information about frequency 
of food consumption before and during quarantine 
(i.e. “how many spoon of sugar a day did you add to 
drink and food before quarantine?” and “how many 
spoon of sugar a day did you add to drink and food 
during quarantine?” ) the same question was investi-
gated in the 2 questionnaire in order to compare habits 
during the 2 waves.

Diet was compared with nutritional habits before 
quarantine. We specifically investigated changes in 
quantity and quality of food. Specifically, increase in 
sugar- and fat-rich food was evaluated as Yes/No. A 
list of some sugar-and fat - rich food has been included 
in note.

A snack was considered as every eating occasion 
between main meals and we specifically investigated 
number of snacks and quality of snacks (i.e. choco-
late bars, commercial snacks, chips, almond and dried 
fruit).

 Fruit and vegetables intake was evaluated as 
numbers of portion/day.

Changes in drinking habits were also explored 
with specific questions related to coffee (cup of 
espresso coffee/day), tea (Cup/day), wine (glass/day), 

diet and sleep quality. Some papers have been pub-
lished on changes in lifestyle induced by quarantine, 
however only few of them focused on women (7-9).  

The aim of the present study was to explore the 
effects of COVID-19 on physical activity, sitting time 
and diet in a population of menopausal women free 
of peripheral arterial disease during the first and the 
second waves of COVID 19.

Materials and Methods

Participants

We collected data using an online (anonymous) 
survey platform (Google platform) as per Italian Gov-
ernment’s recommendations to minimise face-to-face 
or physical interaction as citizens continue to isolate 
themselves at home. The potential interviewees were 
invited via a text message and belong to the “primary 
prevention group for menopausal women” identified 
by the non-profit organization of Modena and Castel-
franco Emilia. Participants completed the survey from 
March 24 to May 3, 2020 after agreeing to an elec-
tronic informed consent requested for each partici-
pant. The survey took 20 min to be completed. A total 
of 435 women completed the questionnaire.

From December 10, 2020 to December 20, 2020 
the same questionnaire was send to all participants and 
320 women (73,5%) of the first cohort completed the 
second round of questionnaire concerning the pro-
longed effects of the restrictions caused by the “sec-
ond wave” of the disease. Questions were the same but 
introduction and informed consent specified that we 
aim to collect the effects of the second wave. Com-
parison have been made between summertime (before 
the second wave) and December 2020 (during second 
wave of COVID-19 disease in Italy).

First questionnaire

A 30-question multiple-choice questionnaire was 
prepared. After providing informed consent, patients 
completed the questionnaire.

Questionnaire consisted of four sections concern-
ing demographic information, changes in, physical 
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and beer (small size bottle/day)., Drinking frequency 
and quantity data were analysed in the current study. 
Soda cola and energy drinks were specifically evalu-
ated and measured (can/day). 

We also ask about the self-perception of stress, 
fear, stigma and anxiety. Eating for cope and drinking 
for cope was investigated. 

Sleep. Sleep was evaluated as subjective percep-
tion of sleeping well or changes in quality of sleep 
or sleeping worst. We also investigate the number of 
hours sleeping and changes in time of sleep.  

Second questionnaire

We investigated the effects of the “second wave”-
induced restriction on physical activity, sitting time, diet, 
and sleep disorders. The same questionnaire was sent to 
the same group of subjects. Questions were the same of 
the first questionnaire, but we add 2 specific questions 
about the self-evaluation of phychological impact.

Statistical analysis

Descriptive analyses were performed for all vari-
ables. The Shapiro–Wilk test was used to test normal 
distribution of continuous variables. We revised the 
analytical plan from the preregistration because of 
differences in age and gender between cohorts (see 
Table 1). A stepwise regression controlling for these 
differences and including a dummy-code to compare 
behaviour before and during quarantine (0 =before 
quarantine, 1 = after quarantine) and between cohorts 
(0 = March 2020-may 2020, 1 = December 2020) was 
conducted. To determine differences between groups 
of questions (before and after quarantine) and cohorts 
(data obtained from the first and the second ques-
tionnaire) we used T-test, chi-square test and when 
appropriate, Fisher’s exact test. Univariate and multi-
variate correlations were conducted. We followed up 
with multiple regressions predicting variables of inter-
est from COVID- 19 stress and potential moderators 
(main effect and interaction with COVID-19 stress). 
Categorical moderators were dummy-coded.

SPSS (v25) was used and a two-tailed p -value < 
0.05 was considered significant. Missing values were 
excluded.

Ethical consideration

No personal or private data was collected and 
similarly, the data collection procedure followed the 
provisions of the Declaration of Helsinki on human 
subjects (10).  The protocol was approved by Institu-
tional Board.

Results

A total of 435 women completed the first ques-
tionnaire. The characteristics of the population are 
shown in table 1. As expected, the women self-reported 
that they suffered from increased stress and emotional 
distress which led to an increase in amount of food 
(42%), an increase in the consumption of snacks and 
junk food (48%) and to a switch to an unhealthy diet 
(46%) and weight gain in 51% of subjects.  Specifically, 
291 women developed “eating to cope” but not “drink-
ing wine to cope”. Regarding drinks, women showed 
an increase in coffee consumption. (Table 2) 

The vast majority of women stopped any physical 
activity, including outdoor walking, except for a small 
group (54 = 12%) who continued exercising at home. 
Twenty-four subjects reported using specific apps cre-
ated by coaches for exercise and for maintaining mus-
cle tone and weight. All subjects reported increased 
sitting time (mean time 3 + 2.4 hours), with more time 
spent watching TV. In addition, working from home 
and smart working also contributed to increasing sit-
ting time. Sleeping time was reduced in 301 women 
the 69.1% of women and sleep quality worsened in 
252 subjects (58%). Moreover, the women in the study 
reported increased use of sleep-promoting drugs and 
antidepressants.

We then correlated the self-perception of increased 
stress due to COVID-19 with variables related to eat-
ing, physical activity, sitting time and sleep during 
quarantine. To do this analysis, the categorical mod-
erators were dummy-coded (i.e. increased sugar-rich 
food: 0 = yes; 1 = no etc.). Table 3 presents the correla-
tions between these variables. There were broad posi-
tive associations between perceived COVID-19 stress 
and weight gain, changes in diet and physical activity, 
and sitting time.
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Table 1. Baseline characteristics of population. 

Total population

Nr of subjects 435

Mean age
48.65 ± 2.68 

(range 45–54 yrs)

Normal weight
Nr of subjects and (%)

117 (26.9)

Overweight
Nr of subjects and (%)

231 (53.1)

Obese
Nr of subjects and (%)

87 (20)

Mean BMI 28.10 ± 3.76

Hormon replacement therapy
Nr of subjects and (%)

112 (25)

Cardiovascular risk factors

Hypertension
Nr of subjects and (%)

234 (53.7)

Diabetes
Nr of subjects and (%)

102 (23.4)

Dyslipidemia
Nr of subjects and (%)

157 (36)

Diet

Med D Score 42.3 + 21.8

Vegan
Nr of subjects and (%)

23 (5.28)

Vegetarian
Nr of subjects and (%)

47 (10.8)

Physical activity

Sedentary 
Nr of subjects and (%)

307 (70.57)

High level of physical activities 
Nr of subjects and (%)

36 (8.2)

Table 2. Changes in diet and food choice induced by  quarantine. 

Changes in weight Nr of subjects (%)

Increase 222 (51)

Reduction 78 (18)

No change 135 (31)

Changes in quantity of food

Increase 183 (42)

Reduction 65 (15)

No change 187(43)

Changes in quality of food

Switch to unhealthy food 200 (46)

Switch to healthy food 74 (17)

No change 161 (37)

Changes in tea drinking

Increase 53 (12)

Reduction 44(10)

No change 338 (78)

Changes in coffee drinking

Increase 174 (40.1)

Reduction 69 (15.8)

No change 192 (44.1)

Eating for cope

Yes 291 (67)

No 144(33)

Drinking wine for cope

Yes 47 (10.8)

No 388(89.2)

Snacks and junk food

Increase 209 (48)

Reduction 52 (12)

No change 174 (40)

As would be expected, there also were large asso-
ciations between eating to cope and gaining weight. 

Self-perception of stress was related to weight 
gain (r = 0.83; p <0.001), increased eating to cope (r = 
0.81; p <0.001), increase in sugar- rich foods (r=0.71; 
p<0.001), increase in snacks consumption  (r=0.73; 
p<0.001), increase in sitting time (r=0,72; p<0.01) 
(Table 3)

We then compared the data obtained from the 
questionnaire administered in March 2020 during 

the “first wave” (March 2020-May 2020) with the 
data obtained during the “second wave” (October 
2020-December 2020). The comparative analysis 
showed no differences in nutritional habits and physi-
cal activity between the cohorts. (Table 4). However, 
we observed that a large number of subjects revealed 
further worsening of sleep quality by comparing “first 
wave” and “second wave” (69% vs 78%; p <0.01) and 
a reduction in sleep time (58% vs 74; p <0.01) and a 
further increase in the use of anxiolytic drugs.
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Table 4. Comparison between “first wave” and “second wave”

Nr of subjects (%) First wave 345 Second wave 320 p

Changes in weight

Increase  222 (51) 138 (43) 0.05

Reduction 78 (18) 48 (15) n.s.

No change  135 (31) 134 (42) Trend to 0.05

Changes in quantity of food

Increase 183 (42) 120 (37.5) n.s.

Reduction 65 (15) 45 (14) n.s.

No change 187(43) 155 (48.5) n.s.

Changes in quality of food

Switch to unhealthy food 200 (46) 128 (40) n.s.

Switch to healthy food 74 (17) 100 (31) 0.05

No change 161 (37) 92 (29) 0.05

Changes in tea drinking

Increase 61 (12.2)  45 (14) n.s.

Reduction 138 (27.6) 74 (23) n.s.

No change 301 (60.2) 201(63) n.s.

Changes in coffee drinking

Increase 143 (28.6) 93(29) n.s.

Reduction 90 (18) 51(16) n.s.

No change 267 (53.4) 176 (55) n.s.

Eating for cope

Yes  291 (67) 198 (62) n.s.

No 144(33) 122(38) n.s.

Drinking wine for cope

Yes  47 (10.8) 45(14) n.s.

No  388(89.2) 275(86) n.s.

Snacks and junk food

Increase 209 (48) 134 (42) n.s.

Reduction 52 (12) 50 (15.6) n.s.

No change  174 (40) 136 (42.4) n.s.

Discussion

Our study shows that the Italian lockdowns have 
had a significant impact on the psychological state of 
postmenopausal women by influencing lifestyle and 
that the “second wave” of spread of COVID-19 has 
delayed the return to a healthy lifestyle. 

The first observation is the increased perceived 
stress in the women of our study population. This 

stress was associated with an increase in the quan-
tity and a change in the quality of food introduced to 
cope with the stress. The women showed a change in 
nutritional habits with an increase in “comfort food” 
and “food cravings” leading to weight gain and obesity 
(11,12,13). 

Women have been severely affected by quarantine 
for many reasons. First, because of their social role and 
in the family, the woman often has primary roles as 
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caregiver towards the elderly and children of the fam-
ily. Across the world, women and girls earn less, have 
less access to educational opportunities, are in precari-
ous jobs more often and have limited access to finan-
cial resources and digital technology (14). In addition, 
to investigating these existing inequalities, multiple 
studies show that the COVID-19 pandemic has a dis-
proportionate economic impact for women and lower 
income groups (15).

The additional care burden associated with child-
care and distance learning during blockages and caring 
for sick family members can lead to significant psycho-
logical distress leading to depression. Stay-at-home 
measures along with financial and security concerns 
can put a strain on families, which in some situations 
can lead to high stress levels in women (16).

The relationship between stress and eating behav-
ior is well known and identifies those who cope with 
stress by eating and drinking in an attempt to feel bet-
ter (“stress-related eating”). These stress-driven eaters 
were more likely to eat unhealthy foods such as snacks, 
chocolate, soda cola, to reduce fruit and vegetables 
intake, and to drink wine and spirits more frequently 
(11,12,13). Food craving refers to an intense desire to 
consume a specific food. In Western societies, these 
foods usually have high palatability and are energy 
dense, usually have high sugar and/or fat content 
(12,13).

The most common food consumed by women 
is chocolate (17) Weingarten HP and colleagues 
explored craving for food in college students and found 
it in 97% of women and 68% of men.  (17) There is 
also a relationship between food craving, obesity and 
binge-eating disorders (12).

Obesity is a risk factor for COVID-19 dis-
ease (18). In addition, there is a known relationship 
between obesity and depression, however the mecha-
nisms linking depression to obesity has been little 
studied. The recent pandemic has strongly highlighted 
this link which leads to an increase in obesity caused 
by the need to cope with stress also through quantita-
tive and qualitative changes in the diet. 

 The second questionnaire, that analyses changes 
in lifestyle during the “second wave”, demonstrated 
the persistence of unhealthy lifestyle habits. The per-
ception reported by women of our study group was an 

increase in fear, stress and stigma, which resulted in 
further worsening of the lifestyle. The “second wave” 
of disease was perceived as much more serious than the 
“first wave” despite the increased knowledge of the dis-
ease that led to effective therapies and vaccine devel-
opment. Isolation and further economic crisis have 
contributed to increased depression and low mood in 
women. 

The lockdown and restrictions imposed by gov-
ernments reduced the access to sport facilities and 
gyms, leading to a reduction in physical activity and an 
increase in sitting time in the population (19). 

We reported an increase in time spent to watching 
television. It is well kwon that stress and depression are 
often associated with an increase in sitting time. Dis-
tance work contributed to this unhealthy habit. Dur-
ing quarantine at home, the population tends to adopt 
a sedentary routine, which could lead to psychosocial 
distress in form of depression and anxiety (20).  On 
contrary, regular physical activity reduces symptoms 
of anxiety, reduces inflammation and endothelial dys-
function (21,22,23). In addition, a positive effect of 
physical activity has been reported in patients suffering 
from COVID-19 (24,25). Prolonged sitting has been 
implicated in endothelial cell dysfunction caused by 
reduction in leg blood flow-induced shear stress (26). 
Sedentarism, discomfort and boredom caused by social 
isolation could lead to changes and worsening of life-
style patterns, also promoting binge eating. Women 
reported an increase time spent in screen devices. The 
elevated time in screen devices causes by pandemic has 
been associated with addictive behaviors, In previous 
studies television time was associated with increased 
sweetened food consumption and increased desire to 
drink (27) Excessive sugar intake has also been con-
sidered as an addiction since high-palatable foods acti-
vate brain regions, which are responsible for pleasure 
and reward (28,29). In our population we observed an 
increased in sugar-rich food. Accordingly, an analysis 
based on data from IRi (Information resources), a leader 
in Consumer Goods, Retail and Shopper market data, 
which has been analyzing consumption trends during 
the crisis (February 23rd through to March 29th, 2020) 
showed an increase of the products used for home prep-
aration of bread, pizza and cakes compared to the same 
period in 2019 (30,31). An inadequate intake of fruits 
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and vegetables, coupled with an increase in the con-
sumption of simple sugar foods and saturated fats, can 
expose subjects to specific shortages in micro-nutrients 
which in turn can compromise their health. Moreover, 
this led to a poor adherence to Mediterranean Diet in 
Italy during this pandemic. 

We observed a worsening of sleep quality during the 
lockdown in March 2020 as well as during the second 
wave of disease (October-December 2020). Sleep dis-
orders during the Italian lockdown for the COVID-19 
pandemic have previously been reported. Marelli and 
colleagues described poor sleep quality and suggested 
that the COVID-19 outbreak acts as a traumatic event 
and can produce psychological distress and anxiety 
symptoms, which negatively impact sleep quality (32).

The present study has some limitation. Question-
naires were self-administered and described a subjec-
tive evaluation. No validated tools were used to assess. 

Conclusions

The long-lasting pandemic has led to stress and 
anxiety and unhealthy lifestyle changes in women. 
Women have been subjected to various stressors over a 
long period of time. Stress and anxiety have led to the 
development of an unhealthy lifestyle that favors the 
onset of obesity in women.  Obesity is associated with 
inflammation and endothelial dysfunction, which are 
pathophysiological basis for atherosclerosis. Based on 
these findings, the recent pandemic will severely affect 
the development of cardiovascular disease and diabetes 
in the years to come. 

Conflict of Interests: None Declared

Funding: This research received no specific grant from any funding 
agency in the public, commercial, or not-for-profit sectors

Author contribution: FC, MN, AVM and SG conceived of the 
idea at the basis of the article, AVM, MN, FC, AF, AM, devel-
oped the different part of the manuscript. AVM, MN, AF and SG 
performed the final supervision. All authors contributed to and ap-
proved the final manuscript.

Acknowledgements: We would like to thank Mrs Janet Ann 
Carter for editing the paper, and Dr Matteo Ballerini Puviani for 
statistical analyses.

References

1. Del Río-Casanova L, Sánchez-Martín M, García-Dantas 
A, González-Vázquez A, Justo A. Psychological Responses 
According to Gender during the Early Stage of COVID-
19 in Spain. Int J Environ Res Public Health. 2021 Apr 
2;18(7):3731. doi: 10.3390/ijerph18073731. PMID: 
33918378; PMCID: PMC8038227.

2. Mattioli AV, Ballerini Puviani M. Lifestyle at Time of 
COVID-19: How Could Quarantine Affect Cardiovascular 
Risk.  Am J Lifestyle Med 2020 Apr 17;14(3):240-242.  doi: 
10.1177/1559827620918808

3. Government of Italy Decree-Law Number 6 23 February 
2020. Available online: https://www.gazzettaufficiale.it/eli/
id/2020/02/23/20G00020/sg

4. Government of Italy Decree of the President of the Council 
of Ministers 13 October 2020 http://www.salute.gov.it/por-
tale/nuovocoronavirus/dettaglioNotizieNuovoCoronavirus.
jsp?lingua=italiano&id=5119

5.  Kausche FM, Zerbes G, Kampermann L, Müller JC, 
Wiedemann K, Büchel C, Schwabe L. Acute stress leaves 
fear generalization in healthy individuals intact. Cogn 
Affect Behav Neurosci. 2021 Feb 24. doi: 10.3758/s13415-
021-00874-0. Epub ahead of print. PMID: 33629258.

6. Mattioli AV, Sciomer S, Maffei S, Gallina S. Lifestyle and 
Stress Management in Women During COVID-19 Pan-
demic: Impact on Cardiovascular Risk Burden.  Am J Lifestyle 
Med 2021,15(3):356–359. doi: 10.1177/1559827620981014

7. Beato AF, da Costa LP, Nogueira R. “Everything Is Gonna 
Be Alright with Me”: The Role of Self-Compassion, Affect, 
and Coping in Negative Emotional Symptoms during Cor-
onavirus Quarantine. Int J Environ Res Public Health. 2021 
Feb 19;18(4):2017. doi: 10.3390/ijerph18042017. PMID: 
33669661; PMCID: PMC7923103.

8. Al-Musharaf S, Aljuraiban G, Bogis R, Alnafisah R, Ald-
hwayan M, Tahrani A. Lifestyle changes associated with 
COVID-19 quarantine among young Saudi women: A pro-
spective study. PLoS One. 2021 Apr 29;16(4):e0250625. 
doi: 10.1371/journal.pone.0250625. PMID: 33914800

9. Ali I. COVID-19: Are We Ready for the Second Wave? 
Disaster Med Public Health Prep. 2020 May 7:1-3. doi: 
10.1017/dmp.2020.149. Epub ahead of print

10. Manti S, Licari A. How to obtain informed consent for 
research. Breathe (Sheffield, England). 14(2), 145-15 
(2018). doi:10.1183/20734735.001918

11. Torres SJ, Nowson CA. Relationship between stress, eating 
behavior, and obesity. Nutrition. 2007;23(11- 12):887-894. 
https://doi. org/10.1016/j.nut.2007.08.008

12. . Rodríguez-Martín BC, Meule A. Food craving: new con-
tributions on its assessment, moderators, and consequences. 



Progress in Nutrition 2021; Vol. 23, n. 2: e2021194 9

Front Psychol. 2015;6:21. Published 2015 Jan 22. 
doi:10.3389/fpsyg.2015.00021

13. Mattioli AV, Toni S, Coppi F, Farinetti A. Practical tips 
for prevention of cardiovascular disease in women after 
quarantine for COVID-19 disease. Acta Biomed. 2020 
Jul 22;91(4):e2020127. doi: 10.23750/abm.v91i4.10284. 
PMID: 33525233; PMCID: PMC792754

14. World Trade Organization. The Economic Impact of 
COVID-19 on Women in Vulnerable Sectors and Economies. 
(2020). Available online at: https://www.wto.org/english/
news_e/news20_e/info_note_covid_05aug20_e.pdf?fbclid=
IwAR131NFWHhdwPQIOM3GN6_jYpnwae5JTleO9p-
PqgFVo5sKubCi8NkNxOr6I (accessed April 30, 2021).

15. Van den Eynde J, De Vos K, Van Daalen KR and Oost-
erlinck W. Women and COVID-19: A One-Man Show? 
Front. Cardiovasc. Med. 2020; 7:596583. doi: 10.3389/
fcvm.2020.596583

16. Bali S, Dhatt R, Lal A, Jama A, Van Daalen K, Sridhar D. 
Off the back burner: diverse and gender-inclusive decision-
making for COVID-19 response and recovery. BMJ Glob 
Health. (2020) 5:e002595. doi: 10.1136/bmjgh-2020-
002595

17. Weingarten HP Elston D. Food cravings in a college popula-
tion. Appetite. 1991 Dec;17(3):167-75. doi: 10.1016/0195-
6663(91)90019-o. 

18. Mattioli AV, Pinti M, Farinetti A, Nasi M. Obesity risk 
during collective quarantine for the COVID-19 epi-
demic. Obes Med. 2020 Dec;20: 100263. doi: 10.1016/j.
obmed.2020.100263. Epub 2020 Jun 9.

19. Ricci F, Izzicupo P, Moscucci F, Sciomer S, Maffei S, 
Di Baldassarre A, Mattioli AV, Gallina S. Recommen-
dations for Physical Inactivity and Sedentary Behav-
ior During the Coronavirus Disease (COVID-19) 
Pandemic. Front Public Health. 2020 May 12;8:199. doi: 
10.3389/fpubh.2020.00199. PMID: 32574294; PMCID: 
PMC7235318

20. Louvardi, M., Pelekasis, P., Chrousos, G. P., & Darviri, 
C. Mental Health in Chronic Disease Patients during the 
COVID-19 Quarantine in Greece. Palliative & Supportive 
Care, 2020; 1-1

21. Liu J, Yu P, Lv W, Wang X. The 24-form Tai Chi improves 
anxiety and depression and upregulates miR-17-92 in coro-
nary heart disease patients after percutaneous coronary 
intervention. Front Physiol.2020; 11:149. doi: 10.3389/
fphys.2020.00149

22. Maher JP, Doerksen SE, Elavsky S, Hyde AL, Pincus AL, 
Ram N, et al. A daily analysis of physical activity and satis-
faction with life in emerging adults. Health Psychol. 2013; 
32:647–56. doi: 10.1037/a0 030129]

23. Nasi M, Patrizi G, Pizzi C et al. The role of physical 
activity in individuals with cardiovascular risk factors: An 
opinion paper from Italian Society of Cardiology-Emilia 
Romagna-Marche and SIC-Sport. J Cardiovasc Med 2019; 
20(10):631-639. doi: 10.2459/JCM.0000000000000855

24. Draper CE, Milton K, Schipperijn J. COVID-19 and 
Physical Activity: How Can We Build Back Better? J Phys 

Act Health. 2021 Jan 25:1-2. doi: 10.1123/jpah.2021-0037. 
Epub ahead of print. PMID: 33498012.

25. da Silveira MP, da Silva Fagundes KK, Bizuti MR, Starck 
É, Rossi RC, de Resende e Silva DT. Physical exercise as 
a tool to help the immune system against COVID-19: an 
integrative review of the current literature. Clin Exp Med. 
2020; 1–14. 

26. Stamatakis E, Ekelund U, Ding D, Hamer M, Bauman 
AE, Lee IM. Is the time right for quantitative public 
health guidelines on sitting? A narrative review of sed-
entary behaviour research paradigms and findings. Br J 
Sports Med. 2019 Mar;53(6):377-382. doi: 10.1136/bjs-
ports-2018-099131. Epub 2018 Jun 10. PMID: 29891615; 
PMCID: PMC6579498.

27. Tebar WR, Christofaro DGD, Diniz TA, Lofrano-Prado 
MC, Botero JP, Correia MA, Cucato GG, Ritti-Dias 
RM, do Prado WL. Increased Screen Time Is Associated 
With Alcohol Desire and Sweetened Foods Consump-
tion During the COVID-19 Pandemic. Front Nutr. 2021 
Mar 24;8:630586. doi: 10.3389/fnut.2021.630586. PMID: 
33842523; PMCID: PMC8029649.

28. Ahmed SH, Guillem K, Vandaele Y. Sugar addiction: 
pushing the drug-sugar analogy to the limit. Curr Opin 
Clin Nutr Metab Care. (2013) 16:434–9. doi: 10.1097/
MCO.0b013e328361c8b8

29. Volkow ND, Wang GJ, Fowler JS, Tomasi D, Baler R. Food 
and drug reward: overlapping circuits in human obesity and 
addiction. Curr Top Behav Neurosci. (2012) 11:1–24. doi: 
10.1007/7854_2011_169

30. Bracale R, Vaccaro CM. Changes in food choice following 
restrictive measures due to Covid-19. Nutr Metab Cardio-
vasc Dis. 2020 Aug 28;30(9):1423-1426. doi: 10.1016/j.
numecd.2020.05.027. Epub 2020 May 30. 

31. Truzzi ML, Ballerini Puviani M, Tripodi A et al. Mediter-
ranean Diet as a model of sustainable, resilient and healthy 
diet. Progress in Nutrition. 2020;  22, 2, 388-394. https://
doi.org/10.23751/pn.v22i2.8632.

32. Marelli S, Castelnuovo A, Somma A, Castronovo V, Mom-
belli S, Bottoni D, Leitner C, Fossati A, Ferini-Strambi L. 
Impact of COVID-19 lockdown on sleep quality in uni-
versity students and administration staff. J Neurol. 2021 
Jan;268(1):8-15. doi: 10.1007/s00415-020-10056-6. Epub 
2020 Jul 11. PMID: 32654065; PMCID: PMC7353829]

Correspondence:
Prof Anna Vittoria Mattioli,
Surgical, Medical and Dental Department of Morphological 
Sciences related to Transplant, 
Oncology and Regenerative Medicine 
University of Modena and Reggio Emilia, 
Via del pozzo, 71 41100 Modena (Italy)
Email: annavittoria.mattioli@unimore.it


