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Abstract: Background: The lockdown and social distancing caused by COVID-19 may influence
common health behavior. The unprecedent worldwide confinement, in which Spain has been
one of the most affected—with severe rules governing confinement—may have changed physical
activity (PA) and sedentary habits due to prolonged stays at home. Purpose: The aim of this study
is to evaluate how self-reported PA and sedentary time (ST) have changed during confinement
in the Spanish population. Methods: 3800 healthy adults (age 18-64 years) residing in Spain
answered the international physical activity questionnaire short (IPAQ-S) twice between 23 March
and 1 April (confinement). Data analysis was carried out taking into consideration meeting general
PA recommendations before confinement, age and gender. Results: Self-reported PA decreased
significantly during confinement in our sample. Vigorous physical activities (VPA) and walking time
decreased by 16.8% (p < 0.001) and 58.2% (p < 0.001), respectively, whereas ST increased by 23.8%
(p < 0.001). The percent of people fulfilling the 75 min/week of VPA recommendation decreased by
10.7% (p < 0.001) while the percent of people who reached 150 min/week of moderate activity barely
changed (1.4%). The group that performed the most VPA before confinement showed the greatest
decrease (30.5%, p < 0.001). Men reduced time in VPA more than women (21% vs. 9%, respectively)
who even increased time in moderate PA by 11% (p < 0.05) and reported less increase in ST than
men (35% vs. 25.3%, respectively). Conclusion: The Spanish adult population, especially young
people, students and very active men, decreased daily self-reported PA and increased ST during
COVID-19 confinement.
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1. Introduction

On 11 March 2020, the World Health Organization (WHO) [1] declared a global pandemic caused
by severe acute respiratory syndrome coronavirus (SARS-Covid-2), which has become a public health
emergency of international concern. During its first phase of expansion outside China, Italy and Spain
were the most affected countries reporting most cases and deaths. Thus, they were the first nations to
declare a state of emergency in Europe. In Spain it was declared on 17 March and the government
ordered a lockdown to restrict travel and cancel non-essential services in order to stop the spread of
coronavirus disease (COVID-19) [2].

Social distancing and confinement are fundamental in tackling the spread of coronavirus.
However, the ongoing lockdown across the country has no precedent and it is unknown how this
may affect the general population’s health and wellbeing. In these circumstances, the sudden and stressful
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situation in addition to prolonged stays at home may imply a radical change in lifestyle behavior such as
physical activity (PA), eating habits, alcohol consumption, mental health, quality of sleep, etc. [3-7].

Likewise, there is a general concern about the negative health implications of inactivity and
sedentary behavior [8]. The general recommendation for considering an adult to be physically active is
to attain at least 150 min of moderate or 75 min of vigorous intensity activity per week or an equivalent
combination of both [9], and sedentary behavior is defined as any waking behavior practiced while lying
down, reclining, sitting or standing, involving an energy expenditure < 1.5 metabolic equivalents [10].
While the disease spreads around the world, healthy people are being requested to stay at home for
prolonged periods of time and, as a consequence, COVID-19 has radically modified the determining
factors (individual, interpersonal, environmental, regional or national policies and global) [11] of
both types of behavior Thus, due to isolation and limitations in engaging in regular and common
activities, fulfilling PA recommendations and reducing sedentary behavior during lockdown may pose
a significant challenge, especially during the first weeks when the population has limited chances to
find alternatives to ensure they remain active even at home.

Hence, although individuals were encouraged to remain physically active in their homes [12],
the unprecedented confinement may give rise to two situations. (1) the active population may decrease
their activity and (2) the inactive population may not be likely to increase their daily PA.

Despite the fact that lockdown has affected several countries, data are scarce about how people
have changed their PA and sedentary behavioral patterns because of the specific cases of isolation in
each country. Therefore, the aim of this study was to analyze self-reported PA and sedentary behavior
before and during lockdown caused by COVID-19 in a Spanish healthy adult population.

2. Material and Methods

2.1. Participants

Healthy adults (age 18-64 years, age category defined by WHO) living in Spain were asked to
participate in this cross-sectional study. All the subjects were informed about the objective of the
study and their free participation in it, being able to leave it whenever they wanted. Ethics approval
was obtained from the Deusto University Human Ethics Advisory Group, and informed consent was
obtained from participants.

2.2. Experimental Trials

Sociodemographic data (age, height, weight, gender, whether working and/or studying) and
self-reported PA data were collected by questionnaires sent between 23 March and 1 April, just 10 days
after the state of emergency was declared in Spain. Two questionnaires were sent together to be
answered consecutively at the same time. The first collected retrospective data about habits during
a normal week before lockdown, and the second asked about the following one or two weeks.
The questionnaire used was the IPAQ short version validated in Spanish [13]. The IPAQ short version
asks about three specific types of activity undertaken during the previous 7 days in the four domains
(leisure time, work, household activities and transport); items are structured to provide separate scores
for walking, moderately intense and vigorously intense activities. The IPAQ version also contains a
question about the time spent on sedentary activity.

The invitation to participate in the study was issued via social media, e-mail and mobile phone
from the Physical Activity and Sports Sciences Department, University of Deusto. Moreover, a national
sports store (Forumsport S.A.) and a Biomechanical Laboratory (Custom4us) also sent the questionnaire
to their customers by e-mail.

2.3. Procedure

The primary outcome was the change in time and intensity of self-reported PA and the sedentary
time prior to the confinement situation and after it. The secondary outcome was the change in the
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percentage number of participants who fulfilled general PA recommendations according to age, gender,
working status and baseline PA levels.

A total of 4160 healthy subjects answered the questionnaire. A total of 360 were excluded due
to exclusion criteria: not resident in Spain (n = 16), age < 18 or >65 (n = 110) and extreme scores
in vigorous, moderate and walking activities (>6 h per day, 7 days a week). The exact number of
participants excluded was as follows: 1 = 81 were excluded because the sum of the total active time was
>6 h per day (vigorous + moderate + walking). Within the pre-COVID data, n =17, n = 31 and n = 62
were excluded because they exercised > 180 min per session at a vigorous level of intensity, >180 at
moderate intensity and >21 h (3 h per day, 7 days of week) walking, respectively. Finally, within the
during-COVID data, n = 17, n = 9 and n = 17 were excluded because they exercised >180 min per
session at vigorous intensity, >180 at moderate intensity and >21 h (3 h per day, 7 days of week)
walking, respectively.

2.4. Statistical Analyses

A univariate analysis with paired t-tests was used to compare the differences in primary outcomes
before and during confinement. Furthermore, a Chi? frequency test was used to assess secondary
outcomes, which refer to the change in the percentage number of participants who fulfilled the
amount of self-reported PA in the subgroups. A subgroup analysis was performed on different age
groups (18-24, 25-34, 3544, 45-54, 55-64), gender (m, f), working status (students, active workers,
people that study and work, those that reported they did nothing), and self-reported PA, categorized
into vigorous activity groups (0-75, 75-150, 150-225, more than 225 min/week) and moderate activity
groups (0-150, 150-300, 300450, >450 min/week). The PA subgroup categories are based on World
Health Organization (WHO) recommendations. We divided the data into different groups following in
accordance with WHO recommendations for activity of moderate (150 min per week) and vigorous
(75 min per week) intensity. Within each of the two categories we divided the data into 4 groups as
follows: (1) under the amount recommended (less than 150 min of moderate intensity or less than
75 min of vigorous intensity), (2) following recommendations (150 to 300 min of moderate intensity or
75 to 150 min of vigorous activity), (3) twice the amount recommended and (4) three times the amount
recommended. This categorization was made to extrapolate the results to the amount of self-reported
PA fulfilled by participants in the study, with o level set at 0.05. Statistical analysis was performed
using the SPSS Data Analysis Version 23 (SPSS, Inc., Chicago, IL, USA).

3. Results

Table 1 shows the demographic characteristics of 3800 participants who were mostly male,
(54%) active workers (78%) and aged 42.7 + 10.4 years (mean + SD).

Table 1. Demographic characteristics of 3800 healthy subjects before confinement.

n = 3800

Before Confinement

Age (years) 427 +104

Height (cm) 171+ 8

Weight (kg) 71 +12

BMI (kg/m?) 242 +32

Male/Female 2054 (54)/1746 (46)
Workers 2956 (78)
Students 267 (7)

Study-work 374 (10)
Nothing 203(5)

Data presented as mean =+ SD, 1 (%)
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Using the WHO stratification, we divided the sample into five BMI groups with n = 77 (2.1%)
being the underweight group, n = 2621 (70.0%) normal; n = 897 (24.0%) overweight; n = 144 (3.8%)
obese and 1 = 4 (0.1%) extremely obese (<18.5 kg/mz; 18.5-24.9; 25-29.9; 30-39, 9 and >40 groups of
BMI score, respectively).

During confinement, the amount of time spent on moderate and vigorous activities by all the
population decreased by 2.6% (p = 0.102) and 16.8% (p < 0.001), respectively. In addition, walking time
was reduced by 58.2% (p < 0.001) whereas sedentary time increased by 23.8% (p < 0.001) (Table 2).

Men reported a higher decrease in vigorous activities than women (21% and 9%, respectively) and
both reduced walking time to a similar extent (58.5% men, 59.6% women) (Table 2). However, sedentary
time was reported to have a higher increase in men (35%, p < 0.001) than in women (25.3%, p < 0.001)
and accordingly, men significantly reduced moderate activities by 8.2% (p < 0.001) while women
increased these activities by 11% (p < 0.05).

The student group showed the highest decrease in moderate (16.1% p < 0.05), vigorous (24.3%, p < 0.001)
and walking activities (66.9% p < 0.001), whereas unemployed or non-students were proved to be the
most sedentary during confinement (47.7%, p < 0.001) (Table 2). The adult population (age 55-65 years)
decreased the amount of time they spent on vigorous activities the most (22.1%) whereas for moderate
activities and walking time it was the youngest subjects (18-24 years) who also evidenced the greatest
increase in sedentary time (47.7% p < 0.001).
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Table 2. Self-reported physical activity (PA) data before and during confinement in all the population and different subgroups.

Subgroup Before During [ Effect Before During p Effect Before During 4 Effect Before During p Effect
Analysis Confinement Confinement Value Size Confinement Confinement Value Size Confinement Confinement Value Size Confinement Confinement Value Size
Time in Vigorous Activities Time in Moderate Activities Walking Time Sitting Time *

(n 1_“0;;1)0) 219 + 196 182 + 184 <0.001 0.195% 149 + 174 145 £ 170 0.102 0.0232 282 + 253 116 +189.3 <0.001 0.743 ¢ (2 1:363867) 8+5.1 <0.001 0.430°
Women 175 + 176 159 + 174 <0.001 0.091% 133 + 160 144 + 159 <0.05  0.0692 302 + 260 122 +199.3 <0.001 0.777 ¢ (n =1654) 79+39 <0.001 0410°
(n = 1746) 63+39
Men b a ¢ (n =1993) b
(n = 2054) 256 + 204 202 + 190 <0.001  0.274 163 + 185 145 + 179 <0.001  0.099 265 + 247 110 + 180.1 <0.001 0.717 6431 81+59 <0.001  0.446
Workers a a c (n = 2865) b
(11 = 2956) 2121+1899 1773+1794 <0.001 0.188° 143 £169.2 1422 +170.6  0.811 0.005 269.3 +£246.2 1137 +182.7 <0.001  0.718 62435 80+54 <0.001  0.396
‘(Syfu_d;g;:; 2955+221.0 2237+199.1 <0.001 0341 171.1+191.8 1435+157.1 <0.05 0.1572 2988 +246.1 98.8+189.7 <0.001 0910°¢ (6n4:+2§i) 8.8+32 <0.001 0.849°
St&df‘s";:)rk 2236+1968 1932+1952 <0.001 01552 15741771 144+160.6 0141 00792 301.3+2495 1061+179.6 <0.001 0.898°¢ (6”3:13211) 83+34 <0001 0531°
g(lt};gg 2139 £2284 179.6 +201.1 0.013 0.1592 198 +£208.8  184.6 +190.4 0.316 0.0672 403.3 +£3263 186.6+267.2 <0.001 0.727°¢ E,::_lz‘i) 6.5+35 <0.001  0.700 ©
Age categories
18-24 b (n=258)
(n = 264) 300 + 206.6 246 +189.1 <0.001 0273 180 + 197.3 149 + 154.6 <0.05 0.175% 321 +281.8 94 +182.6 <0.001  0.956 ¢ 6.6 442 9+35 <0.001 0.621°
25-34 b R (n = 655)
(n = 670) 244 +197.9 201 +193.6 <0.001  0.220 139 +150.3 145 +159.4 0.345 0.039 280 + 244.2 97 + 161.1 <0.001 0.885°€ 6.4 +3.1 8.6+3.6 <0.001  0.655°
35-44 (n=1323) b
(1 = 1361) 209 +189.9 175 + 174.5 <0.001 0.186% 141 + 176.6 140 + 173.5 0.830 0.0062 253 +235.8 108 + 186.8 <0.001 0.682°¢ 6439 7.7+39 <0.001  0.436
45-54 a R L (n=1113) .
(n = 1158) 202 + 184.4 171 +£183.3 <0.001  0.169 150 +172.7 142 +170.7 0.121 0.047 285 + 256.1 125 +197.8 <0.001  0.699 61431 79+72 <0.001  0.325
55-65 b . . (n=338) b
(n = 347) 199 + 126 155 + 186.1 <0.001  0.277 169 + 191.7 162 + 184.3 0.405 0.011 354 +284.1 160 + 213.2 <0.001  0.772 5743 75+35 <0.001  0.552
PA categories
for moderate
activities
18-24 b A . (n=258) .
(n = 264) 300 + 206.6 246 +189.1 <0.001  0.273 180 +197.3 149 + 154.6 <0.05 0.175 321 +281.8 94 +182.6 <0.001  0.956 6.6+ 4.2 9+35 <0.001  0.621
25-34 b s . (n=655) .
(n = 670) 244 +197.9 201 +£193.6  <0.001  0.220 139 +150.3 145 + 159.4 0.345 0.039 280 +244.2 97 +£161.1 <0.001  0.885 64431 8.6 +3.6 <0.001  0.655
35-44 . R . (1=1323) b
(n = 1361) 209 +189.9 175 +£174.5 <0.001  0.186° 141 £ 176.6 140 £ 173.5 0.830 0.006 253 +235.8 108 + 186.8 <0.001  0.682 6+39 7.7+3.9 <0.001  0.436
45-54 A s b (n=1113) s
(n =1158) 202 +184.4 171 +183.3 <0.001  0.169 150 +172.7 142 +170.7 0.121 0.047 285 + 256.1 125 +197.8 <0.001  0.699 61431 79+72 <0.001  0.325
55-65 b A . (n=338) b
(n = 347) 199 + 126 155 +186.1 <0.001  0.277 169 + 191.7 162 +184.3 0.405 0.011 354 +284.1 160 +213.2 <0.001  0.772 57+3 75+3.5 <0.001  0.552
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Table 2. Cont.

Subgroup Before During 4 Effect Before During p Effect Before During 4 Effect Before During p Effect
Analysis Confinement Confinement Value Size Confinement Confinement Value Size Confinement Confinement Value Size Confinement Confinement Value Size
Time in Vigorous Activities Time in Moderate Activities Walking Time Sitting Time *

PA categories
for moderate
activities

(n0:_1254g3) 187 +£176.6 160 + 168.3 <0.001 0.157% 49 +50.5 91 +119.6 <0.001 0.458P 254 +239.6 102 + 180 <0.001 0.717°¢ (Z 4:33392) 82+43 <0.001 0.454°
150-300 b b < (n = 808) b
(n = 838) 234 +178.8 196 +182.3  <0.001  0.210 225 +452 197 +156.4  <0.001  0.243 309 +252.3 121 +181.9  <0.001  0.855 5743 81+73 <0.001  0.430
(?102_;752) 299 + 220 243 £210.8  <0.001 0.260P 386 + 39 278 +204.7 0709  0.733¢ 340 +272.8 167 £2345  <0.001 0.680° gl7:+22?1) 76+33 <0.001 0489°
>450 (n =236) 409 + 267.1 292+2435  <0.001 0458° 643 +146.2 370 + 266.1 0.010 1272¢ 407 + 308 179 + 227 <0.001 0.843°¢ Eln8:+2§.09) 65+33 <0.001  0.547 ¢
PA categories
for vigorous
activities
0-75 (n = 962) 16 +23.7 71+124.7 <0.001 0.613¢ 101 +138.1 127 £1539  <0.001  0.1782 291 +269.1 127 +211.8  <0.001  0.677°¢ E’)n4:¢9§72) 79 +35 <0.001 0.447°
75-150 a a c (n = 698) b
(n=711) 115+ 21.6 125 +116.2 <0.05 0.120 119 +£120.9 121 +£132.8 0.596 0.016 248 +219.5 93 +155.7 <0.001  0.815 65+ 43 8+35 <0.001  0.383
150-225 a a ¢ (n =528) ¢
(1 = 550) 188 + 16.4 172 +134.2 <0.01  0.167° 136 + 146 128 + 156.6 0231  0.053 256 + 226.2 93 +153.8 <0.001  0.843 62431 82+41 <0.001  0.550
>225 a (n=1524) b
(n=1577) 400 + 170.7 278 + 203 <0.001  0.651°¢ 196 + 208 171 £193.7 <0.001  0.124 299 + 264.1 126 +197.5 <0.001 0.742°¢ 57433 8+65 <0.001  0.446

Data presented as 1, mean + SD. * Some variables pertaining to sedentary time have missing random values, as follows: total (1 = 113); women (1 = 52); men (n = 61); workers (n = 91);
students (n = 5); study-work (n = 13); nothing (n = 4); age categories 18-24 (n = 6); 25-34 (n = 15); 3544 (n = 38); 45-54 (n = 45); 55-65 (n = 9); Self-reported PA categories moderate
0-150 (n = 60); 150-300 (1 = 30); 300-450 (n = 8); >450 (n = 16), PA categories vigorous 0-75 (n = 25); 75-150 (n = 13); 150225 (n = 22); >225 (n = 53). Effect size calculated as the Cohen’s
d categorized into # small size effect (<0.20) b medium size effect (0.20-0.50) and © high size effect (>0.50) for this paired t-test analysis.
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Regarding meeting PA recommendations, the number of subjects who failed to complete 75 minutes’
activity of vigorous intensity per week before confinement increased by 10.7% (p < 0.001) during
lockdown. (Table 3). In addition, the most active population (>225 min/week of vigorous activity)
decreased their activity significantly by 7.7% (p < 0.001). Nevertheless, meeting 150 min of moderate
activity per week barely changed (1.4%, p value 0.117).

Table 3. Subgroup analysis in different ranges of physical activity levels before and during COVID-19.

Subgroup Categories Before During Chi-Squared
(Time; Min/Week) Confinement Confinement p Value
Vigorous Activity
0-75 962 (25.3%) 1369 (36%) <0.001
75-150 711 (18.7%) 650 (17.1%) 0.068
150-225 550 (14.5%) 495 (13%) 0.066
>225 1577 (41.5%) 1286 (33.8%) <0.001
Moderate Activity
0-150 2453 (64.6%) 2509 (66%) 0.117
150-300 837 (22%) 776 (20.4%) 0.087
300-450 274 (7.2%) 329 (8.7%) <0.05
>450 236 (6%) 186 (4.9%) <0.05

Data presented as 1 (%)

In the subgroup analysis, the most active subjects showed the highest decrease in vigorous
activity time (30.5%, p < 0.001) (Table 2). However, the less active population increased the time they
spent on these activities by 34% and this trend is also evidenced in the case of moderate activities.
Furthermore, walking time declined similarly for all self-reported PA levels, while in terms of sedentary
time, the most active group reported the highest increase (40.3%, p < 0.001).

4. Discussion

Self-reported PA decreased significantly during confinement in all the population, in which vigorous
and walking activities declined the most and moderate activities barely changed. There were more inactive
people who failed to fulfil the 75 min/week of vigorous activities during lockdown and sedentary time
also increased considerably. The impact on active and sedentary behavior was particularly high in men,
young people, students and the physically very active population.

To our knowledge, there are limited previous studies that have analyzed the effect of confinement
caused by a pandemic on self-reported PA. Thus, it is difficult to assess whether the population we
studied has reduced the amount of self-reported PA to a smaller or larger extent. The only available
data we found about self-reported PA during confinement comes from activity trackers, where it has
been shown that in Europe the country with the greatest step count decrease recorded was Spain,
with 38% less, followed by Italy with 25%. This reduction is similar to the falling trend in walking time
shown in our study. In this regard, other studies carried out in similar lockdown situations (confinement
during seasons with adverse weather conditions—cold winter or heat waves) also reported PA decrease
during confinement, whereas sedentary time increased because poor or extreme weather becomes an
environmental barrier to going outdoors [14-17].

Sedentary time increased considerably, most likely due to the exchange between common
daily active behavior (walking, cycling or transport to work, etc.) and the prolonged stay at home.
Young people and students spent more time seated during confinement and this may be due to the
forced e-learning which encourages sedentary behavior related to excessive time on screen-based
activities [18]. Likewise, according to the socioecological model [11], in a comparable framework
where social or environmental barriers promote an inactive lifestyle (social isolation, loneliness and,
when season changes), more sedentary behavior and less time being spent on light, moderate and
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vigorous PA have been reported [19-21]. Hence, an involuntary prolonged stay at home may encourage
sedentary behavior as well as during confinement caused by COVID-19.

The most active subjects showed the highest decrease in vigorous activity time and this
may be explained by two main reasons: the forced sudden inaccessibility to community resources
(e.g., sports facilities, urban trails, parks, green spaces, etc.) and the lack of time to react during the first
weeks of confinement to gather fitness resources, in order to continue engaging in regular activities at home.

Regarding moderate activities, our data showed that it barely changed in all the population
and this could be attributed to the fact that some people may have been maintaining the minimum
recommended time doing alternative activities at home. In this regard, the less active population
increased vigorous and moderate activities during confinement, which could be related to the promotion
of such activities by health institutions, fitness centers, the Internet and television by posting daily
online workout routines. To our knowledge, there are no scientific articles supporting the benefits of
promoting PA established during confinement. Some specific examples of such activities are Spanish
national television (morning workouts), the free online classes offered by several institutions and
fitness centers (using online platforms such as Zoom or Google Meet) and the recommendations made
by health associations. Our results showed that there are people who found new ways of being more
active during this lockdown, which could become best practices in the future, should a pandemic of
similar characteristics hit again.

Active behavior changed according to gender. Both genders reduced walking time to a similar
extent, although men reported a higher decrease in vigorous activities that may be related to the greater
PA prevalence reported in women over the years. [22-25]. In terms of sedentary behavior, sitting
time increased more highly in men who also significantly reduced moderate activities, while women
increased these activities. This could be attributed to the gender gap by historically demonstrated female
inequality in household and child care tasks, in which men have shown a low level of involvement
in Spain [26-28].

Regarding meeting PA recommendations, the global age-standardized prevalence among the
inactive population was 27.5% in 2016 [23]. According to the Eurobarometer (Eurobarometer, 2014),
33.6% of the Spanish adult population did not attain minimum levels of PA, and 36% spent most of
the day sitting down (national health surveys in Spain). In our population, our inactive population
before confinement is lower (25.3% corresponding to 75 min/week vigorous PA) than that of the
Eurobarometer. That may be explained by the fact that the population recruited for the study was
particularly more active as shown in the data for people undertaking >225 min/week of vigorous
activities, and this could be attributed to the fact that the questionnaire was shared by institutions
linked to sport, exercise and biomechanics. Therefore, it is to be expected that we recruited a population
that is commonly more active than the general population.

A limitation of the current study is that we selected the IPAQ short version instead of the IPAQ-Long
one because of concerns that the length of the questionnaire would result in significant participant
burden. In addition, although the questionnaire collects data about the last seven days, in our study
we requested information beyond a week, which may be justified due to the unprecedented situation
and the lack of time available to manage more appropriate study design and methods. In order to
obtain as many participants as possible, sharing the questionnaire was sent to customers involved in
sports and biomechanical issues in addition to being shared on social networks. Therefore, a sampling
selection bias may have occurred in the population analyzed due to their natural active habits.
Another limitation could be the cross-sectional design of the study since directionality of the associations
cannot be established. Finally, the way in which the data were collected in this study can be in
itself considered a limitation, since participants reported data in a subjective way when answering
self-rated questionnaires.

On the other hand, one of the strong points of the study is that the questionnaire was sent just
when the population started confinement (during the first two weeks), and so it is likely participants
had their common activities in mind before confinement in a fresh and realistic way. To our knowledge,
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this is the first study carried out on a confined large sample size, which may be useful in designing
different strategies in order for the confined population to reduce sedentarism and increase PA.

5. Conclusions

In conclusion, healthy adults reduced daily self-reported PA and increased sedentary time during
COVID-19 confinement in Spain. The impact was particularly high in men, young people, students
and the very active population. Strategies should thus be employed to increase PA and decrease
sedentary behavior.

In this study, we tried to ascertain the influence of confinement on the lifestyle of the population.
This study may serve to show the effect of an extraordinary measure, such as confinement, on this lifestyle,
as well as a greater awareness of the effect of confinement. Moreover, the results may help design and
target interventions aimed at increasing physical activity and reducing unhealthy levels of sedentary time
associated with Pandemic mitigation efforts.

Author Contributions: Methodology and statistics, B.G.-S.; writing—original draft, A.C.-B. and A.A.-E.;
writing—review, statistical analysis & editing, A.C. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Acknowledgments: The authors gratefully acknowledge those who participated in this study and ForumSport
and Custom4us for helping to disseminate the questionnaire.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  WHO Director Media Briefing on Covid-19. Available online: https://www.who.int/dg/speeches/detail/who-
director-general-s-opening-remarks-at-the-media-briefing-on-covid-19 (accessed on 11 March 2020).

2. Spanish Royal Decree 463/2020, Number 67, 14 March of 2020, Pages 25390 a 25400. Available online:
https://www.boe.es/diario_boe/txt.php?id=BOE-A-2020-3692 (accessed on 24 April 2020).

3. Clay, ].M.; Parker, M.O. Alcohol use and misuse during the COVID-19 pandemic: A potential public health
crisis? Lancet Public Health 2020, 5, €259. [CrossRef]

4. A Yanovski, J.; Yanovski, S.Z.; Sovik, K.N.; Nguyen, T.T.; O’Neil, PM.; Sebring, N.G. A prospective study of
holiday weight gain. N. Engl. ]. Med. 2000, 12, 861-867. [CrossRef] [PubMed]

5. Who Mental Health. Mental Health and Psychosocial Considerations during the COVID-19 Outbreak.
Available online: https://www.who.int/docs/default-source/coronaviruse/mental-health-considerations.pdf
(accessed on 26 April 2020).

6. Altena, E.; Baglioni, C.; Espie, C.A; Ellis, ].; Gavriloff, D.; Holzinger, B.; Schlarb, A.; Frase, L.; Jernelov, S.;
Riemann, D. Dealing with sleep problems during home confinement due to the COVID-19 outbreak: Practical
recommendations from a task force of the European CBT-I Academy. J. Sleep Res. 2020, e13052. [CrossRef]
[PubMed]

7.  Jiménez-Pavon, D.; Carbonell-Baeza, A.; Lavie, C.]. Physical exercise as therapy to fight against themental
and physical consequences of COVID-19 quarantine: Special focus in older people. Prog. Cardiovasc. Dis.
2020, 63, 386-388. [CrossRef]

8.  Hall, G.;; Laddu, D.R; Phillips, S.A.; Lavie, C.J.; Arena, R. A tale of two pandemics: How will COVID-19 and
global trends in physical inactivity and sedentary behavior affect one another? Prog. Cardiovasc. Dis. 2020.
[CrossRef]

9. WHO. Global Recommendations on Physical Activity for Health; WHO: Geneva, Switzerland, 2010.

10. Tremblay, M.S.; Aubert, S.; Barnes, J.D.; Saunders, T.J.; Carson, V.; Latimer-Cheung, A.E.; Chastin, S.;
Altenburg, T.M.; Chinapaw, M.].M. on behalf of SBRN Terminology Consensus Project Participants. Sedentary
Behavior Research Network (SBRN)—Terminology Consensus Project process and outcome. Int. J. Behav.
Nutr. Phys. Act. 2017, 14, 75. [CrossRef]

11. Bauman, A.E; Reis, R.S; Sallis, J.F.; Wells, ].C.; Loos, R.; Martin, B.W. Correlates of physical activity: Why are
some people physically active and others not? Lancet 2012, 380, 258-271. [CrossRef]


https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19
https://www.boe.es/diario_boe/txt.php?id=BOE-A-2020-3692
http://dx.doi.org/10.1016/S2468-2667(20)30088-8
http://dx.doi.org/10.1056/NEJM200003233421206
http://www.ncbi.nlm.nih.gov/pubmed/10727591
https://www.who.int/docs/default-source/coronaviruse/mental-health-considerations.pdf
http://dx.doi.org/10.1111/jsr.13052
http://www.ncbi.nlm.nih.gov/pubmed/32246787
http://dx.doi.org/10.1016/j.pcad.2020.03.009
http://dx.doi.org/10.1016/j.pcad.2020.04.005
http://dx.doi.org/10.1186/s12966-017-0525-8
http://dx.doi.org/10.1016/S0140-6736(12)60735-1

Int. |. Environ. Res. Public Health 2020, 17, 6878 10 of 10

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

WHO. Stay Physically Active during Self Quarantine. Available online: https://www.euro.who.int/en/health-
topics/health-emergencies/coronavirus-covid-19/technical-guidance/stay-physically-active-during-self-
quarantine (accessed on 20 April 2020).

Wolin, K.Y.; Heil, D.P.; Askew, S.; Matthews, C.E.; Bennett, G.G. Validation of the International Physical
Activity Questionnaire-Short Among blacks. J. Phys. Act. Health 2008, 5, 746-760. [CrossRef]

Tucker, P; Gilliland, J. The effect of season and weather on physical activity: A systematic review. Public Health
2007, 121, 909-922. [CrossRef]

Jones, G.; Brandon, C.; Gill, D. Physical activity levels of community-dwelling older adults are influenced by
winter weather variables. Arch. Gerontol. Geriatr. 2017, 71, 28-33. [CrossRef]

Nakashima, D.; Kimura, D.; Watanabe, H.; Goto, F.; Kato, M.; Fujii, K.; Kasuya, E.; Tomiyama, N.; Hasegawa, R.
Influence of seasonal variations on physical activity in older people living in mountainous agricultural areas.
J. Rural. Med. 2019, 14, 165-175. [CrossRef] [PubMed]

Arnardottir, N.Y.; Oskarsdottir, N.D.; Brychta, R.; Koster, A.; Van Domelen, D.R.; Caserotti, P; Eiriksdottir, G.;
Sverrisdottir, J.E.; Johannsson, E.; Launer, L.].; et al. Comparison of Summer and Winter Objectively
Measured Physical Activity and Sedentary Behavior in Older Adults: Age, Gene/Environment Susceptibility
Reykjavik Study. Public Health 2017, 14, 1268. [CrossRef] [PubMed]

Chen, P; Mao, L.; Nassis, G.P,; Harmer, P; Ainsworth, B.E.; Li, F. Coronavirus Disease (COVID-19): The need
to maintain regular physical activity while taking precautions. J. Sport Health Sci. 2020, 9, 103-104. [CrossRef]
Schrempft, S.; Jackowska, M.; Hamer, M.; Steptoe, A. Associations between social isolation, loneliness, and
objective physical activity in older men and women. BMC Public Health 2019, 19, 74. [CrossRef]
Kobayashi, L.C.; Steptoe, A. Social Isolation, Loneliness, and Health Behaviors at Older Ages: Longitudinal
Cohort Study. Ann. Behav. Med. 2018, 52, 582-593. [CrossRef]

Hawkley, L.C.; Thisted, R.A.; Cacioppo, ].T. Loneliness predicts reduced physical activity: Cross-sectional
& longitudinal analyses. Health Psychol. 2009, 28, 354-363.

Mayo, X.; Liguori, G.; Soler, E.I.; Copeland, R.J.; Emeterio, .C.S.; Lowe, A.; Del Villar, E; Jimenez, A.
The active living gender’s gap challenge: 2013-2017 Eurobarometers physical inactivity data show constant
higher prevalence in women with no progress towards global reduction goals. BMC Public Health 2019, 19,
1677. [CrossRef]

Guthold, R.; A Stevens, G.; Riley, L.M.; Bull, E.C. Worldwide trends in insufficient physical activity from 2001
to 2016: A pooled analysis of 358 population-based surveys with 1.9 million participants. Lancet Glob. Health
2018, 6, 1077-1086. [CrossRef]

Guthold, R.; Ono, T.; Strong, K.L.; Chatterji, S.; Morabia, A. Worldwide variability in physical inactivity a
51-country survey. Am. |. Prev. Med. 2008, 34, 486—494. [CrossRef]

Mielke, G.I.; Da Silva, .C.M.; Kolbe-Alexander, T.; Brown, W.]. Shifting the physical inactivity curve
worldwide by closing the gender gap. Sport Med. 2018, 48, 481-489. [CrossRef]

Goldscheider, E; Bernhardt, E.; Lappegard, T. The gender revolution: A framework for understanding
changing family and demographic behavior. Popul. Dev. Rev. 2015, 41, 207-239. [CrossRef]
Dominguez-Folgueras, M. Parentalidad y division del trabajo doméstico en Espafia, 2002-2010. Rev. Espariola
Investig. Sociol. 2015, 149, 45-62. [CrossRef]

Garcia-Calvente, M.D.M.; Mateo-Rodriguez, I.; Maroto-Navarro, G. El impacto de cuidar en la salud y la
calidad de vida de las mujeres. Gac. Sanit. 2004, 18, 83-92. [CrossRef] [PubMed]

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/technical-guidance/stay-physically-active-during-self-quarantine
https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/technical-guidance/stay-physically-active-during-self-quarantine
https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/technical-guidance/stay-physically-active-during-self-quarantine
http://dx.doi.org/10.1123/jpah.5.5.746
http://dx.doi.org/10.1016/j.puhe.2007.04.009
http://dx.doi.org/10.1016/j.archger.2017.02.012
http://dx.doi.org/10.2185/jrm.3003
http://www.ncbi.nlm.nih.gov/pubmed/31788138
http://dx.doi.org/10.3390/ijerph14101268
http://www.ncbi.nlm.nih.gov/pubmed/29065475
http://dx.doi.org/10.1016/j.jshs.2020.02.001
http://dx.doi.org/10.1186/s12889-019-6424-y
http://dx.doi.org/10.1093/abm/kax033
http://dx.doi.org/10.1186/s12889-019-8039-8
http://dx.doi.org/10.1016/S2214-109X(18)30357-7
http://dx.doi.org/10.1016/j.amepre.2008.02.013
http://dx.doi.org/10.1007/s40279-017-0754-7
http://dx.doi.org/10.1111/j.1728-4457.2015.00045.x
http://dx.doi.org/10.5477/cis/reis.149.45
http://dx.doi.org/10.1157/13061998
http://www.ncbi.nlm.nih.gov/pubmed/15171848
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Material and Methods 
	Participants 
	Experimental Trials 
	Procedure 
	Statistical Analyses 

	Results 
	Discussion 
	Conclusions 
	References

