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investigate whether lockdown alters smoking and sleeping
habits and whether physical activity (PA), gender, age or body
mass index (BMI) play a role. The modified online-based
Active-Q (Greek version) questionnaire (see Supplementary
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file 1_Active-Q_modyfied) was used to collect data prior to
the COVID-19 pandemic (PRE condition) and during physi-
cal distancing and lockdown measures (POST condition). The
data period collection was from April 4 to April 19, 2020 (15
days in total) and respondents classified into four PA cate-
gories based on their sporting activities (PRE condition), five
age categories and four BMI categories, which corresponding
to different subgroup. Overall, sleeping hours change (from
PRE to POST condition) was 11.80% and smoking cigarettes
per day change was 9.35%. However, it appears that be-
tween the different subgroups significant differences were
also identified.
© 2021 The Author(s). Published by Elsevier Inc.
This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Public Health and Health Policy

Smoking, sleeping, and lockdown

Table & Figure

Survey.

The interactive web-based Greek revised version of Active-Q for adults
questionnaire was used to classified respondents into four physical activity
categories based on their sporting activities, five age categories and four body
mass index categories; (see Supplementary file 1_Active-Q_modyfied). In
addition, two questions about participants’ number of usual cigarettes smoked
per day and total hours of sleep per day were attached to the questionnaire to
measure the usual cigarettes smoked and total hours of sleep per day prior to
the COVID-19 lockdown and during lockdown measures.

Sleeping (h-day) and smoking (cigarettes-day—') data are in raw format.
Gender, age, body mass index, and physical activity levels classification are in
nominal and categorical formats.

Inclusion criteria for participation in the survey: >18 yr, Greece residency,
Internet access.

Exclusion criteria: participation in a strict weight loss control program, any
form of illness, pregnancy or childbirth in the previous year.

Data were collected in 15 consecutive days (4th of April till 19th of April
2020), through an Internet survey source providing an interactive web-based
questionnaire. An Excel file with the aforementioned data and metadata has
been uploaded (see Supplementary file 2_Data).

Institution: National and Kapodistrian University of Athens

Region: Europe

Country: Greece

Data and metadata are hosted with the article.

This study was part of a joint project and is an extension of a previous study
with the same sample (D.I. Bourdas, E.D. Zacharakis, Impact of COVID-19
Lockdown on Physical Activity in a Sample of Greek Adults, Sports. 8 (2020)
139. https://doi.org/10.3390/sports8100139).

Value of the Data

» These data show the magnitude of the daily life style changes concerning smoking and sleep-
ing habits since physical distancing and anti-COVID-19 measures applied in Greece.

» We believe our data will encourage and assist health authorities’ policy makers to develop
applied antismoking guidelines for lockdown and to create an efficient action plan against
sleeping disorders to overcome lockdown consequences.
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- In a world of rising depression, anxiety, adverse behaviors, alcohol use, smoking, eating and
sleep disorders, our data will hopefully assist determine public health priorities and health
services plans, people identify and control unhealthy behaviors and potentially encourage
community develop psychological skills (stress management, attentional focus, communica-
tion, goal setting, mental practice, self-talk, confidence) or motivate people to seek profes-
sional assistance and social support when it is needed.

Informing the community of the sleeping and smoking increase during lockdown may have
acute - or long-term implications on the evolution rate of depression, anxiety, adverse behav-
iors, alcohol use, and eating disorders, as well as on public health care systems in general.
Since lockdown affect the population’s sleeping and smoking habits, these data may generate
additional hypotheses for upcoming research.

1. Data Description

During the COVID-19 pandemic people have to deal with many psychological problems, such
as lack of communication with family and friends, feelings of isolation, high levels of perceived
stress and maladaptive psychobiosocial states (e.g., depression, anxiety, adverse behaviors, smok-
ing, alcohol use, eating and sleep disorders) [1] which may inevitably affect daily life style habits
and behavior. Known that the COVID-19 lockdown applied in each country has had different
features and length, and that society, culture, customs, ecological or other factors may indepen-
dently or in combination affect life style habits (e.g., physical activity (PA) [2-6], sleeping [7-10],
smoking [11-14]) in different populations, we focus on sleeping and smoking changes in Greek
adults during the lockdown of early COVID-19 presence in Greece. Therefore, our aim was to
investigate whether lockdown alters smoking and sleeping habits and whether PA, gender, age
or body mass index (BMI) play a role. This study was part of a joint project and is an extension
of a previous study [15] with the same sample; therefore, some characteristics [i.e., gender, age,
BMI, and PA levels] of the sample are necessarily partially mentioned in the present study.

The Greek version of Active-Q questionnaire was used for data collection [in PRE condition
(prior to the COVID-19 crisis and lockdown) and POST condition (during physical distancing
and lockdown measures)] [15,16]. Data were collected from a total of 8495 individuals (38.32%
males; 61.68% females) who participated in the survey. Respondents stated their anthropometric
characteristics, the usual sport and exercise PA, sleeping and smoking habits. Through the on-
line interactive platform, respondents classified into four PA categories based on their sporting
activities, five age categories and four BMI categories [17-19] and subgrouped accordingly (see
Supplementary file 2_Data, in the sheet under the name data-metadata). Frequency and relative
frequency of subgroups by gender, age, BMI, and PA levels in PRE condition are presented in
Table 1.

Habitual sleeping hours and smoking cigarettes per day PRE and POST condition, overall and
in all subgroups are presented in Tables 2 and 3, respectively. Sleeping hours per day increased
significantly (p < 0.05) in POST condition overall by 11.80% (Fig. 1) and almost in all subgroups
[except the 70+ (>70 yr) subgroup]. Alike, smoking cigarettes per day increased significantly
(p < 0.05) in POST condition overall by 9.35% (Fig. 2) and in the most subgroups, [except the
Young (18-29 yr), Old Adults (60-69 yr), 70+ (=70 yr), Obese (BMI >30 kg-m~2) and Inactive
(0 MET -min-week~1) subgroups]. Moreover, It has to be noted that non-smokers increased and
smokers decreased from pre to post assessment (6474 to 6582 and 2021 to 1913, respectively),
while for smokers the number of smoking cigarettes per day increased (Mpre = 11.68 + 9.09,
Mpost = 13.49 + 10.62). For data and metadata, please see Supplementary file 2_Data, in the
sheet under the name data-metadata.

Respondents’ sleeping and smoking habits expressed in h-day~! and cigarettes-day~! values
(respectively) POST condition by gender, age, BMI, and PA levels, adjusted for the PRE condition
covariate values, are presented in Tables 4 and 5. Although the increase in both sleeping hours
and smoking cigarettes per day during POST condition is evident, it appears that between the
different subgroups significant differences were also identified (p < 0.05; Tables 4 and 5).
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Table 1
Frequency, relative frequency, and 95%CI of respondents (n = 8495) subgrouped by gender, age, BMI, and PA levels in
PRE condition.

Subgroups Frequency Relative frequency (%) 95% CI

Males 3255 38.32 36.65 - 39.99
Females 5240 61.68 60.36 - 63.00
Young (18-29 yr) 3210 3779 36.11 - 3947
Adults (30-49 yr) 3277 38.58 36.91 - 40.25
Middle-Age Adults (50-59 yr) 1639 19.29 17.38 - 21.20
Old Adults (60-69 yr) 336 3.96 1.87 - 6.05
70+ (=70 yr) 33 0.39 0.00 - 2.52
Underweight (BMI < 18.5 kg-m2) 321 3.78 1.69 - 5.87
Acceptable weight (BMI = 18.5-24.9 kg-m2) 4711 55.46 54.04 - 56.88
Overweight (BMI = 25.0-29.9 kg-m2) 2527 29.75 27.97 - 31.53
Obese (BMI >30kg-m~2) 936 11.02 9.01 - 13.03
Inactive (0 MET -min-week™") 1689 19.88 17.98 - 21.78
Low PA (0-499 MET -min-week™!) 1190 14.01 12.04 - 15.98
Moderate PA (500-1000 MET -min-week1) 963 11.34 934 - 1334
High PA (>1000 MET -min-week™') 4653 54.77 53.34 - 56.20

Abbreviations: BMI, body mass index; Cl, confidence interval; MET, metabolic equivalent task (= 3.5 mL O,-kg~'-min~');
PA, physical activity based on sport and exercise activities; PRE, normal living before the onset of COVID-19.

Table 2
Sleeping data (h-day!) of respondents, overall (n = 8495), by gender, age, BMI, and PA levels in the PRE and POST
conditions.

PRE POST

Group/Subgroups Mean SD 95% ClI Mean SD 95% ClI

“Overall 6.95 1.06 6.92 - 6.97 7.77 1.36 7.74 - 7.80
*Males 6.89 1.03 6.85 - 6.92 7.52 1.30 748 - 7.56
“Females 6.98 1.07 6.95 - 7.01 793 137 7.89 - 797
“Young (18-29 yr) 7.25 114 720 - 7.29 8.30 135 8.25 - 835
*Adults (30-49 yr) 6.82 0.96 6.79 - 6.85 7.62 1.25 7.57 - 7.66
*Middle-Age Adults (50-59 yr) 6.67 0.94 6.62 - 6.71 7.25 1.26 719 - 731
*0ld Adults (60-69 yr) 6.63 0.96 6.52 - 6.73 6.91 1.05 6.80 - 7.02
70+ (=70 yr) 6.94 0.79 6.67 - 7.21 6.85 0.71 6.60 - 7.09
“Underweight (BMI < 18.5 kg-m2) 721 0.98 710 - 7.32 8.30 134 8.15 - 8.44
“Acceptable weight (BMI = 18.5-24.9 kg-m~2) 7.03 1.06 7.00 - 7.06 7.92 135 7.88 - 7.95
*Overweight (BMI = 25.0-29.9 kg-m~2) 6.87 1.01 6.83 - 6.91 7.60 1.28 7.55 - 7.65
“Obese (BMI >30 kg-m~2) 6.67 112 6.60 - 6.74 7.40 1.46 7.30 - 749
“Inactive (0 MET -min-week™") 6.85 116 6.80 - 6.91 7.57 141 7.51 - 7.64
“Low PA (0-499 MET -min-week™') 6.86 1.02 6.80 - 6.92 7.80 1.36 7.72 - 7.88
“Moderate PA (500-1000 MET -min-week™!) 6.99 1.01 6.92 - 7.05 7.76 132 7.68 - 7.84
“High PA (> 1000 MET -min-week') 6.99 1.03 6.96 - 7.02 7.84 134 7.80 - 7.88

* p < 0.05, significant difference between the PRE and POST conditions.
Abbreviations: BMI, body mass index; MET, metabolic equivalent task (= 3.5 mL O,-kg~'-min~'); PA, physical activity
based on sport and exercise activities on a weekly basis; PRE, normal living before the onset of COVID-19; POST, living
after the appearance of COVID-19 and under physical distasting measures.

Pearson product moment correlations for all variables are presented in Table 6. The results
showed that correlations between PRE and POST conditions for sleeping (r = 0.453, p < 0.01)
and smoking (r = 0.922, p < 0.01) were at moderate and high levels, respectively. This indicated
that as sleeping and smoking values increased at the PRE condition, so did the POST sleeping
and smoking values.
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Table 3
Smoking data (cigaretes-day~') of respondents, overall (n = 8495), by gender, age, BMI, and PA levels in the PRE and
POST conditions.

PRE POST

Group/Subgroups Mean SD 95% CI Mean SD 95% CI

*Overall 2.78 6.66 2.64 - 2.92 3.04 7.56 2.88 - 3.20
“Males 3.16 7.80 2.89 - 342 331 8.35 3.02 - 3.60
“Females 2.54 5.83 2.38-270 2.87 7.02 2.68 - 3.06
Young (18-29 yr) 1.67 4.83 1.50 - 1.84 1.64 5.31 145 - 1.82
*Adults (30-49 yr) 313 739 2.88 - 3.38 3.63 8.49 334 -3.92
*Middle-Age Adults (50-59 yr) 3.81 7.35 345 - 4.16 417 8.34 3.77 - 457
Old Adults (60-69 yr) 4.79 8.54 3.88 - 5.71 5.04 9.58 4.02 - 6.07
70+ (=70 yr) 3.64 9.21 0.49 - 6.78 3.94 9.66 0.64 - 7.24
*Underweight (BMI < 18.5 kg-m=2) 1.81 4.70 130 - 2.33 2.05 5.83 141 - 2.68
*Acceptable weight (BMI = 18.5-24.9 kg-m~2) 2.31 5.54 215 - 2.46 2.52 6.42 2.34 - 270
*Overweight (BMI = 25.0-29.9 kg-m™2) 3.34 7.67 3.04 - 3.64 3.74 8.89 3.39 - 4.08
Obese (BMI >30 kg-m~2) 3.96 8.88 3.39 - 453 4.09 9.18 3.50 - 4.67
Inactive (0 MET -min-week™!) 4.03 7.89 3.65 - 4.40 417 8.84 3.74 - 4.59
“Low PA (0-499 MET -min-week) 2.74 7.68 2.30 - 317 2.98 8.39 2.51 - 3.46
“Moderate PA (500-1000 MET -min-week™!) 2.85 6.56 243 -3.26 317 736 2.70 - 3.63
“High PA (> 1000 MET -min-week) 2.32 5.80 215 - 2.49 2.61 6.80 242 - 281

* p < 0.05, significant difference between the PRE and POST conditions.
Abbreviations: BMI, body mass index; MET, metabolic equivalent task (= 3.5 mL O,-kg™!-min!); PA, physical activity
based on sport and exercise activities on a weekly basis; PRE, normal living before the onset of COVID-19; POST, living
after the appearance of COVID-19 and under physical distasting measures.

Table 4

Sleeping data (h-day~') during POST condition, adjusted for PRE condition covariate values?, in the subgroups (by gen-
der, age, BMI, and PA levels). There was an overall statistically significant difference* in sleeping hours POST condition
between the different subgroups once their means had been adjusted for PRE condition.

Subgroups Mean SD 95% CI Significance
1 Males 7.55 1.20 751 - 7.59
2 Females 791 1.20 7.88 - 7.94 2 >1
1 Young (18-29 yr) 8.15 1.19 8.10 - 8.19 1> 2345
2 Adults (30-49 yr) 7.68 117 7.64 - 7.72 2 > 34,5
3 Middle-Age Adults (50-59 yr) 7.40 118 7.34 - 745 3> 4
4 0ld Adults (60-69 yr) 7.08 117 6.95 - 7.20
5 70+ (=70 yr) 6.85 117 6.45 - 7.25
1 Underweight (BMI < 18.5 kg-m~2) 8.15 1.21 8.01 - 8.27 “1>234
2 Acceptable weight (BMI = 18.5-24.9 kg-m2) 7.86 1.21 7.83 - 7.90 2 >34
3 Overweight (BMI = 25.0-29.9 kg-m2) 7.64 1.21 7.60 - 7.69
4 Obese (BMI >30 kg-m2) 7.55 1.21 747 - 7.63
1 Inactive (0 MET -min-week™') 7.63 1.21 757 - 7.69
2 Low PA (0-499 MET -min-week) 7.85 1.21 7.78 - 7.92 2>1
3 Moderate PA (500-1000 MET -min-week™") 7.74 1.21 7.66 - 7.81
4 High PA (> 1000 MET -min-week™') 7.82 1.21 778 - 7.85 *4 > 1

@ Covariates appearing in the model are evaluated at the following values: 6.95.

* p < 0.05.
Abbreviations: BMI, body mass index; MET, metabolic equivalent task (= 3.5 mL O,-kg~'-min~'); PA, physical activity
based on sport and exercise activities on a weekly basis; PRE, normal living before the onset of COVID-19; POST, living
after the appearance of COVID-19 and under physical distasting measures.
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Fig. 1. Overall sleeping change (%, from the PRE to POST conditions) in all respondents and grouped by gender, age,
BMI, and PA level. Abbreviations: BMI, body mass index; MET, metabolic equivalent task (= 3.5 mL O,-kg™'-min~"); PA,
physical activity based on sport and exercise activities on a weekly basis; PRE, normal living before the onset of COVID-
19; POST, living after the appearance of COVID-19 and under physical distasting measures.

2. Experimental Design, Materials and Methods

The study was approved by the university’s bioethics committee (approval protocol number:
1181/02-04-2020). The participants (Table 1) were informed in writing and gave their consent
before their voluntary participation. The criteria for participation in the study explicitly set by
investigators were respondents: to be adults, to be residents of Greece and to have access to the
Internet. The exclusion criteria were: participation in a strict weight loss control program, any
form of illness, pregnancy or childbirth in the previous year.

The revised Greek version of Active-Q (online, interactive questionnaire; see Supplementary
file 1_Active-Q_modyfied) [15,16] was used to calculte normal adult physical activity in exercise
and sports with predefined answers. In addition, six questions about participants’ biological sex,
age, weight, height, number of usual cigarettes smoked per day and total hours of sleep per day
were attached to the questionnaire.
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Smoking change (%)
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Fig. 2. Overall smoking change (%, from the PRE to POST conditions) in all respondents and grouped by gender, age,
BMI, and PA level. Abbreviations: BMI, body mass index; MET, metabolic equivalent task (= 3.5 mL O,-kg~'-min~1); PA,
physical activity based on sport and exercise activities on a weekly basis; PRE, normal living before the onset of COVID-
19; POST, living after the appearance of COVID-19 and under physical distasting measures.

The questionnaire was freely distributed (snowball distribution) throughout Greece and par-
ticipants were openly invited via email or hyperlinks hosted on social media (including publicity
ads) [15]. Data collection period was from April 4 to April 19, 2020 (15 days in total). Partici-
pants completed the questionnaire twice on the same day. The first admission concerned March
2020, i.e. the first two weeks under normal living conditions before the onset of COVID-19 (PRE,
condition). The second admission concerned April 2020, i.e. from April 4 to April 19, after the
appearance of COVID-19 and under physical distasting measures (POST, condition). The reported
activities were transformed to energy expenditure per week (MET-min/week) (according to the
updated version of the 2011 Compendium of Physical Activities as adequately described in a
previous article [15,20]; see Supplementary file 3_Corresponding MET values), the weight and
height data were transformed to BMI and thus all respondents were classified by the online sys-
tem into four PA categories based on their sporting activities (PRE condition), five age categories
and four BMI categories [17-19], which corresponding to different subgroup (see Supplementary
file 2_Data).
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Table 5

Smoking data (cigarettes-day~') during POST condition, adjusted for PRE condition covariate values?, in the subgroups
(by gender, age, BMI, and PA levels). There was an overall statistically significant difference* in smoking cigarettes per
day POST condition between the different subgroups once their means had been adjusted for PRE condition.

Subgroups Mean SD 95% ClI Significance
1 Males 292 2.92 2.81 - 3.02
2 Females 3.11 2.92 3.03 - 3.19 2>1
1 Young (18-29 yr) 2.79 2.93 2.69 - 2.89
2 Adults (30-49 yr) 3.26 2.92 3.16 - 3.36 2>1
3 Middle-Age Adults (50-59 yr) 3.10 292 295 -324 3>1
4 Old Adults (60-69 yr) 2.94 2.92 2.63 - 3.25
5 70+ (=70 yr) 3.04 292 2.05 - 4.04
1 Underweight (BMI < 18.5 kg-m2) 3.06 2.92 2.74 - 3.38
2 Acceptable weight (BMI = 18.5-24.9 kg-m~2) 3.01 293 293 -3.10
3 Overweight (BMI = 25.0-29.9 kg-m2) 3.15 2.93 3.03 - 3.26 3 >4
4 Obese (BMI >30 kg-m~2) 2.85 2.93 2.66 - 3.04
1 Inactive (0 MET -min-week!) 2.86 2.93 2.71 - 3.00
2 Low PA (0-499 MET -min-week™") 3.03 2.92 2.86 - 3.19
3 Moderate PA (500-1000 MET -min-week™') 3.10 2.92 291 - 3.28
4 High PA (> 1000 MET -min-week) 3.09 293 3.01 - 318 4> 1

2 Covariates appearing in the model are evaluated at the following values: 2.78.

* p < 0.05.
Abbreviations: BMI, body mass index; MET, metabolic equivalent task (= 3.5 mL O,-kg~'-min~'); PA, physical activity
based on sport and exercise activities on a weekly basis; PRE, normal living before the onset of COVID-19; POST, living
after the appearance of COVID-19 and under physical distasting measures.

Table 6
Pearson product moment correlations for Age, BMI, PA levels, PRE Sleeping (h-day~'), PRE Smoking (cigarettes.day~'),
POST Sleeping (h-day™'), and POST Smoking (cigarettes-day~') (n = 8495).

BMI PA PRE Sleeping PRE Smoking POST Sleeping POST Smoking
classification ~classification (h-day~!) (cigarettes-day~') (h.day™') (cigarettes-day~!)
Age *0.319 *-0.124 *-0.211 *0.136 *-0.321 **0.140
classification
BMI *-0.147 *-0.119 *0.094 *-0.154 *+0.085
classification
PA classification ~0.058 *-0.092 “0.068 *-0.073
PRE Sleeping *-0.094 “0.453 *-0.084
(h-day")
PRE Smoking *-0.115 *0.922
(cigarettes-day™!)
POST Sleeping *-0.116
(h-day™)

** Correlation is significant at the 0.01 level (2-tailed).

The Greek version of Active-Q, questionnaire’s validity and reliability has been adequately
described elsewhere [15]. Paired t-tests were performed for comparing sleeping and smoking
data PRE and POST conditions in the same sample group or subgroups. Pearson product mo-
ment correlations were calculated to examine the linear relationship between PRE and POST
conditions sleeping and smoking data. One way ANCOVA was used to measure any significant
differences in POST condition of sleeping and smoking data-adjusted means after checking the
sleeping and smoking PRE condition between subgroups. Bonferroni analytical pairwise com-
parisons (post hoc analysis) were also used to identify subgroup significant difference in cases
where any was found. The level of statistical significance was set a priori at p < 0.05. Statistical
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analyses were performed with SPSS for windows (v23, Armonk, NY: IBM Corp., USA). Values are
presented as frequency, relative frequency (%) and 95% confidence interval (CI) or means (&),
standard deviations, and 95% CI.
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