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COVID-19 lockdown: Physical activity, sedentary behaviour and sleep in
Italian medicine students
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Abstract

COVID-19 pandemic led many countries to implement lockdown measures. Italy declared lockdown from 9th March to 3rd
May 2020, and universities shifted to online classes. Home confinement could prevent students from achieving the physical
activity and sleep levels recommended for their psychophysical health, and medicine students are already known to be at risk
of inactivity and reduced sleep due to their time-consuming curricula. This study aimed at describing medicine students’
behaviours during lockdown and comparing them with pre-lockdown data and current recommendations. A cross-
sectional questionnaire survey was conducted among 6th-year Italian medicine students (n =714; age=25* 2 y; female:
62%; male: 38%) in October—-November 2019. The same survey was repeated in 6th-year students during lockdown (n=
394; age=25 * 2 y; female: 73%; male: 27%), and extended to 1st—5th year (total 1st—6th-year sample during lockdown: »
=1471; age=23 £ 2 y; female: 70%; male: 30%). International Physical Activity Questionnaire Short Form (IPAQ) and
selected questions from Pittsburgh Sleep Quality Index were administered to evaluate physical activity, sitting and sleep
time. Decreased physical activity, and increased sitting and sleep time were observed from pre- to during lockdown in 6th-
year students (p<0.01). 1st—6th-year students featured 10 [8-12] hours sitting (median [Q1-Q3]) and an IPAQ score of
1170 [400-2348] MET-min/week. Even participants with higher physical activity featured high sitting time. Sleeping less
than recommended (<7 h/night) was associated with more sitting time and less energies to perform daily activities.
Strategies fostering compliance with current guidelines for physical activity, sedentary behaviour and sleep should be
implemented, especially in case of a repeated or intermittent lockdown.

Keywords: Behaviour, health, lifestyle, sedentary living, youth

Highlights

e During lockdown, medicine students reduced their total physical activity and increased sedentary behaviour.

e Walking time was reduced in favour of increased higher-intensity physical activity. However, total metabolic expenditure
was lower than before lockdown.

e Before lockdown students slept less than the recommended 7 hours per night, but they increased sleep time during
lockdown.

e Medical schools should promote education on physical activity and sleep, since it improves the health of students, doctors
and patients. This is especially valuable in case of repeated lockdown.

1. Introduction measures to control the spread of the virus. Strin-

gency of such measures varies among countries,

Coronavirus Disease 19 (COVID-19) pandemic,
caused by severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2), emerged in December
2019 and is currently a major global health issue.
This led many governments to establish strong

ranging from increased surveillance and focused
interventions to strict lockdown (Gibney, 2020).
Stricter measures limit unessential interactions,
movement and working activities to pursue more
control in disease transmission, at cost of increasing
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risk factors for non-communicable diseases (Lee
et al., 2012).

In this context, achieving recommended levels of
physical activity is crucial to achieve the physiologic
and psychosocial benefits associated with physical
activity, and reduce the risk of several chronic diseases
(Blair, 2009; Chen et al., 2020; Fiuza-Luces, Garata-
chea, Berger, & Lucia, 2013; Narici et al., 2020).
Moreover, physical activity can attenuate the detri-
mental effects of sedentary behaviour and its associ-
ation with all-cause mortality (Ekelund et al., 2016).
Current guidelines by World Health Organization
(WHO) and American College of Sports Medicine
(ACSM) recommend performing at least 150 min of
moderate-intensity (or 75 min of vigorous-intensity)
aerobic physical activity per week, together with
muscle-strengthening activities two or more days per
week. Limiting sedentary behaviour throughout the
day is also recommended (Global Recommendations
on Physical Activity for Health, 2010; U.S. Depart-
ment of Health and Human Services, 2018). Further-
more, attention should be given to sleep behaviours
both for reciprocal influences with physical activity
(Chennaoui, Arnal, Sauvet, & Léger, 2015) and,
more in general, for psychophysical health (Watson
et al., 2015). Aerobic physical activity can improve
sleep time through its effects on metabolic, endocrine,
vascular and immune systems, on mood and circadian
rhythm. On the other hand, both chronic and acute
sleep loss can reduce physical performance, alertness
and rates of perceived exertion during physical activity
(Chennaoui et al., 2015). According to current rec-
ommendations by American Academy of Sleep Medi-
cine (AASM) and Sleep Research Society (SRS),
adults aged 18-60 years should sleep at least 7 h per
night (Watson et al., 2015).

On 9th March 2020, Italy declared a strict nation-
wide quarantine. In particular, universities shifted to
online classes, leading students to attend lessons and
take exams from their home. University students are
already known to be a population at risk for high
levels of sedentary behaviour (Castro, Bennie,
Vergeer, Bosselut, & Biddle, 2020), and this extraordi-
nary situation could put them at even greater risk.
Among them, medicine students are particularly
prone to unhealthy lifestyles due to their time-consum-
ing curricula (Mandic et al., 2020). The first years of
medical school are dedicated to basic science and
pose particularly stressful academic demands, while
clinical rotations are a major source of demand for stu-
dents in their last years (Lee & Graham, 2001). The
rationale for assessing healthy lifestyles among students
comes from two considerations. On one side, students
need to improve or maintain their personal health. On
the other side, students who know and adopt healthy
lifestyles will be, as future physicians, better promoters

of healthy behaviours for their patients (Almohaya
etal., 2013; Chew, Ho, Kee, & Sirisena, 2019; Frank,
Elon, & Hertzberg, 2007; Strong et al., 2017). It is
unclear how lockdown affected physical activity, seden-
tary behaviour and sleep among medicine students and
how to intervene to revert possible detrimental effects.

In this light, the aims of this study were: (i) to
describe physical activity, sedentary behaviour and
sleep of Italian medicine students during COVID-
19 lockdown and (ii) to compare them with data col-
lected prior to lockdown (October—November 2019)
and with current recommendations, in order to
identify detrimental and positive lifestyle changes
and study possible interventions.

2. Materials and methods
2.1.  Study design and sample

A repeated cross-sectional online questionnaire survey
(Lavrakas, 2008) was conducted among students
enrolled in Italian medical schools, who were invited
to participate through their student representatives.
Data about demographics, physical activity, sedentary
behaviour and sleeping habits were collected.

Students attending the 6th year were invited to fill
in the questionnaire from 6th October 2019 to 27th
November 2019 as the first part of a repeated cross-
sectional study on their physical activity, sedentary
behaviour and sleep. Inclusion criteria were (i)
being enrolled in an Italian medical school and (ii)
attending the 6th year of medical school. There
were no exclusion criteria. The convenience sample
was recruited by contacting the student representa-
tives of each class, who invited all the students in
their class to fill in the online questionnaire.

During the period of strict Italian lockdown, from
9th March 2020 to 3rd May 2020, students attending
1st to 6th year were invited to fill in the same question-
naire. Inclusion criteria were (i) being enrolled in an
Italian medical school and (ii) attending 1st to 6th
year of medical school. There were no exclusion cri-
teria. The same sampling strategy was adopted. The
availability of data from 6th year before and during
lockdown, with the same measurement instrument,
made suitable the comparisons between similar sub-
samples. Data on 1st—5th year students were used to
extend results and assess potential year-related differ-
ences. The study flowchart is illustrated in Figure 1
and the completed STROBE checklist is attached as
a supplementary material (von Elm et al., 2007).

2.2.  Measurement instrument

Physical activity was evaluated using the International
Physical Activity Questionnaire Short Form (IPAQ-



6'" year Italian medical stud before lockd
6'"" October 2019 - 27*" November 2019

Survey participants
(n=773)

e . Not assessed for eligibility:
* Notenrolled in 6" year in Italian
medical school (n = 56)

v

Assessed for eligibility
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Italian medical students during lockd
9*" March 2020 - 3" May 2020

Survey participants

(n=1473)
x Not assessed for eligibility:
* Not enrolled in Italian medical school
(n=1)
v
| Assessed for eligibility
(n=1472)
[ Not analyzed:
- * Reported mean 16h/day of physical
activity, according to IPAQ scoring
guidelines (n = 2)
) v
Analyzed
(n=1470)

1*- 6" year during lockdown

Y

(n=717)
Not analyzed:
- * Reported mean 16h/day of physical
activity, according to IPAQ scoring
guidelines (n = 2)
* Reported sleeping > 24h/day (n=1)
- v
Analyzed (n=394)
(n=714)

6" year during lockdown

6" year before lockdown

Figure 1. Flowchart of the study.

SF), whose reliability and validity are documented
(Craig et al., 2003; Lee, Macfarlane, Lam, &
Stewart, 2011). The questionnaire referred to the
last 7 days and asked about walking, moderate-inten-
sity activities, vigorous-intensity activities and sitting
time. Additionally, a set of ad hoc questions asked
participants to self-assess variations of physical
activity during lockdown (Supplementary material,
Table S1). Sleep and rest were evaluated by means
of selected questions from Pittsburgh Sleeping
Quality Index Questionnaire (PSQI) (Buysse, Grun-
stein, Horne, & Lavie, 2010; Curcio et al., 2013;
Mollayeva et al., 2016) and referred to the last 7
days (Supplementary material, Table S1).

2.3. Data analysis and statistics

Data from IPAQ-SF questionnaire were analysed
according to IPAQ scoring guidelines (Guidelines
for Data Processing and Analysis of the International
Physical Activity Questionnaire (IPAQ), 2005).
Physical activity was estimated by multiplying the

(n=1076)

1'* - 5" year during lockdown

MET score of each activity by the total amount of
minutes spent per week. It was reported as a continu-
ous measure and expressed as metabolic equivalent
minutes per week (MET-min/week). Sitting time
was assessed by the specific IPAQ-SF question and
expressed in hours per day.

Descriptive statistics were calculated for each
sample and for subsamples during lockdown, as
shown in Table I. As suggested by IPAQ scoring
guidelines (Guidelines for Data Processing and
Analysis of the International Physical Activity Ques-
tionnaire (IPAQ), 2005) and due to their skewness,
both physical activity and sitting time were presented
as median and interquartile range. Additionally, the
1471 students of the whole lockdown sample were
classified into mutually exclusive categories by com-
bining their activity patterns (‘high sitting’ or ‘low
sitting’, ‘high active ‘ or ‘low active’). For this
purpose, thresholds for physical activity and sitting
time were based on the previous meta-analysis by
Ekelund et al. (2016). Participants were defined as
‘high active’ if totalising more than 16 MET-hours
per week (960 MET-min/week), based on median
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Table I. Sample characteristics, physical activity, sitting time and sleep behaviours.

Pre-lockdown
6th year (n=714)

Lockdown

6th year (n=394)

1st—5th year (n=1077)

1st—6th year (n = 1471)

Mean + SD Mean + SD Mean + SD Mean * SD
Age (years) 252 252 222 23+2
Gender % % % %
Female 62 73 68 70
Male 38 27 32 30
Other <1 <1 <1 <1

Physical activity

IPAQ score (MET-min/week)
Walk (MET-min/week)
Moderate (MET-min/week)
Vigorous (MET-min/week)
Walk time (min/week)
Moderate time (min/week)
Vigorous time (min/week)

Walk time
Moderate time
Vigorous time

Sedentary behaviour
Sitting time per day (hours)

Sleep
Sleep hours per night (hours)

Median [Q1-Q3]*
1588 [809-2895]*
693 [359-1386]*
0 [0-240]*
360 [0-1440]
210 [109-420]*
0 [0-60]*
45 [0-180]

b
67
10
23

Median [Q1-Q3]
8 [6-10]*

Mean = SD
6.7+ 0.9**

Median [Q1-Q3]
960 [396-1524]*
99 [0-347]*
80 [0-400]*
480 [0-1440]
30 [0-105]*
20 [0-100]*
60 [0-180]

%
34
26
40

Median [Q1-Q3]
10 [8-12]*

Mean + SD
7.4+1.1%*

Median [Q1-Q3]
1200 [438-2400]
66 [0-334]
120 [0-480]
640 [0-1600]
20 [0-101]
30 [0-120]
80 [0-200]

%
29
26
45

Median [Q1-Q3]
10 [8-12]

Mean = SD
7.6x1.0

Median [Q1-Q3]
1170 [400-2348]
66 [0-347]
120 [0-420]
640 [0-1600]
20 [0-105]
30 [0-105]
80 [0-200]

%
30
26
44

Median [Q1-Q3]
10 [8-12]

Mean = SD
7.5%1.1

#Q1: 1st quartile. Q3: 3rd quartile.

®Mean percentage of time spent on a specific domain, over total physical activity time.

*p <0.01; Mann—Whitney test.

**p<0.01; unpaired z-test.

split by Ekelund et al. (2016), and ‘high sitting’ if

sitting more than 6 h per day (Table II).
Mann-Whitney test was used to compare IPAQ
physical activity score and sitting time in 6th-year stu-

dents before and during lockdown. Unpaired z-test
was used to test the difference between means for
sleep time. A test for difference in proportions was

Table II. Activity behaviours.

used for categorical variables. All data and statistical

analyses were performed using R and R studio.

3. Results

773 students completed the pre-lockdown survey
from 6th October 2019 to 27th November 2019.

Low physical activity

Physical activity < 16 MET-hours/week

(960 MET-min/week)?

High physical activity
Physical activity > 16 MET-hours/week
(960 MET-min/week)®

High sitting time

Sitting time > 6 h/day®
Low sitting time

Sitting time < 6 h/day®

High sitting-low active

40%

Low sitting—low active

3%

High sitting-high active

52%

Low sitting-high active

5%

Notes: Frequency of mutually exclusive behaviours is shown as a percentage of all the occurrences. Cutoffs for physical activity and sitting

time are based on previous literature (Ekelund et al., 2016).

#Median split by Ekelund et al. (2016).
®Threshold for lowest sitting time groups in Ekelund et al. (2016).
“Threshold for highest sitting time groups in Ekelund et al. (2016).



Among them, 56 were not included because they did
not meet the inclusion criteria; three surveys were not
analysed because they reported invalid variables or
according to IPAQ guidelines for data processing
and analysis (Guidelines for Data Processing and
Analysis of the International Physical Activity Ques-
tionnaire (IPAQ), 2005). This led to 714 participants
for 6th year, pre-lockdown sample (Figure 1). Partici-
pants (62% females; 38% males; <1% other gender)
had an average age of 25+ 2 years (see Table I for
sample characteristics). There were no missing
data. 1473 students completed the survey during
lockdown from 9th March 2020 to 3rd May 2020.
Among them, one was not included due to not
meeting the inclusion criteria; two surveys were not
analysed because they reported invalid variables or
according to IPAQ guidelines for data processing
and analysis (Guidelines for Data Processing and
Analysis of the International Physical Activity Ques-
tionnaire (IPAQ), 2005). This led to 1470 partici-
pants for 1st—6th year, lockdown sample (Figure 1).
Participants (70% females; 30% males; <1% other
gender) had an average age of 23+ 2 years (see
Table I for sample characteristics). There were no
missing data.

3.1.  Physical activity and sedentary behaviour

IPAQ score expressed as metabolic equivalent
minutes per week (MET-min/week) was used as a
general indicator of physical activity. We found a
median IPAQ score of 1588 MET-min/week in
6th-year students before lockdown and 960 MET-
min/week in 6th-year students during lockdown,
with a reduction of 628 MET-min/week (p <0.01)
(Table I). Time elapsed on each IPAQ domain-
specific activity (walking, moderate and vigorous)
was plotted in Figure 2 and reported as minutes
per week and percentage of total activity time in
Table I. This showed a prevalence of moderate-vig-
orous activity over walking during lockdown. In
6th-year students, time dedicated to moderate and
vigorous activity increased during lockdown (p <
0.01 for moderate physical activity, p = 0.30 for vig-
orous physical activity), while walking time
decreased (p <0.01). Furthermore, an increase in
sedentary behaviour was observed: 6th-year stu-
dents spent a median of 8 h/day sitting before lock-
down, and 10 h/day during lockdown (p<0.01)
(Table I).

Students from 1st to 5th year during lockdown
featured similar levels of physical activity, sedentary
behaviour and sleep to those reported for the 6th-
year subsample during lockdown (Table I). Hence,
the full sample of medicine students (1st—6th year)
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in home confinement featured an overall median
IPAQ score of 1170 [400-2348] MET-min/week
(median [1st quartile-3rd quartile]) and 10 [8-12]
hours sitting/day (median [1st quartile-3rd quar-
tile]) (Table I). Students spent more time on moder-
ate-vigorous activity over walking during lockdown
(Figure 2 and Table I). However, the majority of
students reported a reduction in total physical
activity due to less walking and movements (65%),
impossibility to access sports facilities or lack of
gym equipment (51%), and less time for physical
activity (9%) (answers were not mutually exclusive).
On the other hand, 27% of students reported
increased physical activity due to having more time
or energy to dedicate and 16% reported unmodified
levels of physical activity with modified modalities.
Over 90% of students (1st—6th year during lock-
down) spent more than 6 h/day sitting, and the
majority (52%) were ‘high sitting—high active’
(defined as sitting more than 6 h/day and featuring
more than 16 MET-hours/week of physical activity)
(Table II).

3.2.  Physical activity and sleep

Among 6th-year students, there was an increase in
sleep time as they were sleeping 6.7 £ 0.9 h/night
before lockdown and 7.4 £ 1.1 during lockdown (p
<0.01). Specifically, 37% slept less than 7 h per
night before lockdown, and 20% during lockdown.
Notably, 7 h is the minimum recommended for
their age by current guidelines (Watson et al., 2015).

Reported sleep time in 1st—6th year during lock-
down was 7.5 * 1.1 h per night (Table I), with 16%
sleeping less than 7 h per night. Hours sitting per
day was higher among students who were sleeping
less than 7 h per night (10.3 vs 9.6; p <0.01). 50%
of students sleeping less than 7 h per night reported
insufficient energy to perform their daily activities,
compared with 31% among students sleeping more
than 7 h per night (p <0.01).

4. Discussion

We observed a decrease in total physical activity and
an increase in sitting time from pre- to during lock-
down among 6th-year students. By classifying 1st—
6th-year students during lockdown into mutually
exclusive behaviours we found that even physically
active students were mainly ‘high sitting—high
active’. Sitting time was on average 10 h per day,
and higher among those sleeping less than 7 h per
night.
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Total and domain-specific physical activity

Pre-lockdown (6" year)

Lockdown (6" year)

Vigorous
1 Moderate
Bl Walking

T
0 200

T 1
400 600

Physical activity time (min/week)

Figure 2. Total and domain-specific physical activity. Total and domain-specific physical activity time (reported as minutes of activity per
week). Pre-lockdown group (6th-year students) and lockdown group (only 6th-year students) are shown. Mean physical activity is expressed

as minutes per week (min/week).

4.1.  Physical activity and sedentary behaviour

It has previously been suggested that COVID-19
quarantine measures could have reduced structured
and unstructured physical activity (Chen et al.,
2020; Narici et al., 2020). Medicine students are at
risk for high sedentary behaviour and low physical
activity levels (Castro et al., 2020). In Italy, during
lockdown, universities shifted to online classes; there-
fore, students did not have to move to (and from)
university or attend clinical rotations, which could
have additionally reduced their physical activity and
increased their sedentary behaviour. Our data on
6th-year students suggest a relevant reduction of
physical activity (median decrease of 600 MET-
min/week) and an increase in sitting time (about 2
h/day) during lockdown compared with pre-lock-
down (Table I); moreover, a shift in physical activity
domains was observed. Walking was a major source
of physical activity in students before lockdown.
Due to the strict confinement measures of March—
May 2020, walking time was reduced in favour of
an increase in higher-intensity physical activity,
which could have been performed at home as
circuit training (Figure 2, Table I). However, total
physical activity MET-minutes were reduced, there-
fore the increase in moderate and vigorous activity
did not counterbalance the reduced walking time.
Pre-lockdown data were not available for students
attending 1st—5th year of medical school, but extend-
ing the study on these students during lockdown
allowed for further analysis on their behaviours and

helped generalising our findings. The 1st-5th year
sample during lockdown showed similar levels of
physical activity and sedentary behaviour as
described for the 6th year during lockdown. Self-
reported variations in physical activity were assessed,
and 65% of 1st—6th-year students reported a decre-
ment due to less walking, as a result of the Italian con-
finement restrictions. The introduction of less strict
measures may revert this trend and promote
walking and unstructured physical activity.

Since previous studies pointed out the detrimental
effects of both sedentary behaviour and physical inac-
tivity on physical and psychological health (Allen,
Walter, & Swann, 2019; Ekelund et al., 2016), stu-
dents of the whole lockdown sample were classified
by combining their activity patterns (Table II). Over
90% of students spent more than 6 h/day sitting,
largely more than previous evidence on university
students (about 50% (Castro et al., 2020)). Even par-
ticipants with high levels of physical activity (more
than 16 MET-hours/week) were mainly ‘high
sitting—high active’ (Table II).

Previous epidemiological evidence showed that
high levels of physical activity and exercise may
attenuate the detrimental effects of sedentary behav-
iour (Ekelund et al., 2016; Narici et al., 2020).
However, the amount of physical activity required
to eliminate the adverse effects of prolonged sitting
time was higher than 30 MET-hours/week. Lower
levels of activity did only mitigate these effects, and
this could be the rationale for interventions aimed
at reducing sitting time also in high active students



(>16 MET-hours/week). Following current rec-
ommendations for physical activity (Global Rec-
ommendations on Physical Activity for Health,
2010; U.S. Department of Health and Human Ser-
vices, 2018) may be a good lifestyle modification for
‘low active’ participants (43% of observed sample);
at the same time, less time sitting (e.g. standing
while watching online lessons or walking while
making phone calls) would be highly beneficial for
over 90% of considered students (Stamatakis et al.,
2019) (Table II). These data confirm the important
role of regular exercise at home and reduction of
sedentary behaviour during COVID-19 crisis (Chen
et al., 2020; Narici et al., 2020).

4.2.  Physical activity and sleep

Previous evidence points out a relevant influence of
COVID-19 lockdown on sleep behaviours (Altena
et al.,, 2020). An increase in sleep time may be
noticed in some individuals due to a lack of strict
onset hours and the possibility to tailor schedules to
personal needs (Cellini, Canale, Mioni, & Costa,
2020). Sleep habits could also have changed due to
the reciprocal influence between sleep and exercise
(Arbinaga, Fernandez-Cuenca, Fernandez-Ozcorta,
Toscano-Hermoso, & Joaquin-Mingorance, 2019;
Chennaoui et al.,, 2015). Our results showed an
increase in mean sleep time during the lockdown
period, similar to other recent studies on the impact
of COVID-19 pandemic on students (Romero-
Blanco et al., 2020; Wright et al., 2020) and general
population (Advani et al., 2020). Among many poss-
ible factors contributing to an increase in sleep time,
some can be specifically referred to this target popu-
lation. Important changes in the medicine students’
daily routine concern three main facts: lessons were
online, clinical rotations did not take place, and the
time spent to get to and from university and/or hospi-
tals reduced to zero. This may have allowed more
flexible schedules and more time for sleep (Wright
et al., 2020). Sleeping at least 7 h per night is rec-
ommended by current guidelines for adults aged
18-60 years (Watson et al., 2015); in the present
study, 37% of 6th-year students slept less than 7 h
before lockdown and 20% during lockdown. This
improvement may be beneficial for medicine stu-
dents’ health and would be essential to maintain it
post-lockdown (Watson et al., 2015). As for physical
activity and sitting time, extending the analysis to 1st—
5th-year students during lockdown showed similar
results to those of 6th year.

Interestingly, students not meeting these rec-
ommendations featured higher sitting time and less
(self-reported) energy to perform daily activities,
although a causal association cannot be inferred.
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Sleep hygiene education may help improving both
sleep behaviours and physical activity, in particular
for students with poorer sleep habits (Arbinaga
et al., 2019).

4.3.  Implications for medicine students and medical
schools

Improving physical activity and sleep and reducing
sedentary behaviour would be beneficial for the
health of many medicine students. Understanding
the importance of lifestyle interventions may also be
beneficial for their future physician-patient relation-
ship. Hence, strategies fostering compliance with
current guidelines (Global Recommendations on
Physical Activity for Health, 2010; U.S. Department
of Health and Human Services, 2018; Watson et al.,
2015) should be taught and implemented. This could
be especially valuable in the possible scenario of new
future quarantines, since intermittent social distan-
cing may be required in case of increased wintertime
transmissibility of COVID-19 (Kissler, Tedijanto,
Goldstein, Grad, & Lipsitch, 2020).

As young adults, students should perform at least
150 min of moderate-intensity (or 75 min of vigor-
ous-intensity) aerobic physical activity per week,
and muscle-strengthening activities two or more
days per week (Global Recommendations on Physical
Activity for Health, 2010; U.S. Department of Health
and Human Services, 2018). Universities could
inform and educate students on these guidelines,
help them allocate time to physical activity, provide
proper facilities and illustrate the possibilities for
home workout in case of a new lockdown or confine-
ment (Mandic et al., 2020). When possible, students
should engage in active transport (e.g. walking or
biking to university) (U.S. Department of Health
and Human Services, 2018). In case of home con-
finement, they could frequently interrupt sitting
time with bouts of walking (e.g. during phone calls)
or study in a standing position in order to limit pro-
longed sedentary behaviour (Benatti et al., 2017;
Benatti & Ried-Larsen, 2015; Narici et al., 2020;
Pulsford, Blackwell, Hillsdon, & Kos, 2017). Infor-
mation and education on current sleep recommen-
dations and sleep hygiene could also be appropriate
(Stepanski & Wyatt, 2003; Watson et al., 2015). Stu-
dents should maintain a regular sleep schedule and
wake-up time in the morning, reduce the use of
light-emitting screens before bedtime and consump-
tion of caffeine, alcohol and nicotine (Spadola
et al., 2019; Stepanski & Wiyatt, 2003). Their
bedroom environment may be adjusted to decrease
stimuli. Sleep may also benefit from the aforemen-
tioned recommendations on regular exercise
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(Hartescu, Morgan, & Stevinson, 2015; Stepanski &
Wyatt, 2003). Mean sleep time increased during
lockdown (Advani et al.,, 2020; Romero-Blanco
et al., 2020; Wright et al., 2020), and maintaining
flexible and less overloaded schedules may help to
preserve this improvement after the pandemic.

Of note, medical school programmes currently
provide limited education on physical activity and
sleep. This is mainly due to lack of dedicated time
and qualified staff, and an overall perception of
such education as low priority (Almohaya et al.,
2013; Mindell et al., 2011; Strong et al., 2017). As
a result, students consider their preparation as
inadequate and perceive they have limited ability to
deliver health behaviour change interventions
(Chew et al., 2019). Improvements could be achieved
by identifying competencies and goals and acting on
the aforementioned barriers to their implementation
(Mindell et al., 2011; Strong et al., 2017). Education
on physical activity and sleep should be integrated
across all components of the medical education pro-
gramme, from basic physiology to clinical aspects and
impact on disease and patient management (Strong
et al., 2017). This would have an impact on medicine
students and doctors’ health and improve their role as
facilitators and providers of interventions on physical
activity, sedentary behaviour and sleep (Chew et al.,
2019; Strong et al., 2017).

4.4. Lumitations and future perspectives

This study comes with limitations. Self-reported
physical activity, sedentary behaviour and sleep are
less reliable than device-based measures, and may
have led to under- or overestimation of these par-
ameters (Lauderdale, Knutson, Yan, Liu, &
Rathouz, 2008; Lee et al., 2011; Prince et al.,
2020). Breaking up sedentary time may have positive
effects on metabolic outcomes (Benatti et al., 2017;
Benatti & Ried-Larsen, 2015; Pulsford et al., 2017),
but IPAQ questionnaire does not distinguish pro-
longed from intermittent sedentary time.

The use of a convenience sample could have led to
selection bias; furthermore, a control group was only
available for 6th-year students. Outcome variables
were compared between 6th-year students before
(October to November 2019) and during lockdown
(March to May 2020). In both periods Italian medi-
cine students are out of their exam sessions (which
are held from January to February, and from June
to September), which allowed a comparison in
similar conditions of university commitment, but
being in different semesters can have influenced
their lifestyle independently from COVID-19 lock-
down (Rustagi, Taneja, Mishra, & Ingle, 2011).

Therefore, we cannot conclude that observed differ-
ences are due to lockdown only.

Finally, repeating the survey in the post-lockdown
period may give insights on the resumption of struc-
tured and unstructured physical activity and on
long-term effects on physical activity, sedentary be-
haviour and sleep behaviours.

5. Conclusions

Medicine students are prone to sedentary behaviour
and low levels of physical activity; COVID-19 crisis
and subsequent confinement measures may be wor-
sening this trend. Our data suggest that improving
physical activity would be beneficial for many medi-
cine students, and the vast majority would benefit
from spending less time sitting in their daily
routine. Strategies fostering compliance with
current guidelines for physical activity, sedentary be-
haviour and sleep should be implemented; this may
be especially valuable in case of repeated and inter-
mittent lockdown and confinement measures.
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