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Abstract
Background 
and Study 
Aim

There is no doubt that the Coronavirus disease (COVID-19) pandemic, and its related containment 
measures such as lockdown and social distancing, is affecting physical activity and sleep quality  of 
the general population worldwide. Algeria, one of the most affected countries in Africa, entered the 
lockdown on March 9, 2020. Numerous studies have explored the interaction between physical activity 
and sleep quality showing the effect of physical activity levels on sleep, yet previous researches have 
not investigated the relationship between physical activity and sleep quality during lockdown.

Material and 
Methods

The main purpose of the present study was to investigate the association between physical activity 
and sleep quality in quarantined individuals. A national Google online survey was conducted between 
16th April and 25th May 2020. 1002 Participants responded to the Pittsburgh Sleep Quality Index 
(PSQI) questionnaire and the short form of the International Physical Activity Questionnaire (IPAQ). 
Of the 1002 participants who completed the survey, 358 were students. The final data were collected 
from the respondents.

Results The COVID-19 home confinement led to a decrease in physical activity levels. However, the majority 
of the study population had good sleep quality (61.9%), while only (38.1%) had poor sleep quality. 
In addition, women are less physically active than men (p < 0.01). Moreover, there was a significant 
difference in sleep quality between sufficient and insufficient physical activity groups (p < 0.05).

Conclusions Our results show that Algerian adults have low levels of physical activity, good sleep quality, and poor 
sleep quality is associated with insufficient physical activity in adults during lockdown.

Keywords: adults, sleep quality, Algerian, survey, students.

Introduction1

In December 2019, a series of pneumonia cases 
of unknown cause was recognized in Wuhan, China, 
with clinical presentations greatly resembling viral 
pneumonia [1]. The emergence and spread of the 
novel coronavirus and the related COVID-19 disease 
is deemed as a major public health threat for almost 
all countries around the world [2].

Algeria, like other countries through the world, 
has not escaped this pandemic respiratory disease. 
The actual situation shows a number of 99 610 
positive cases and 2 756 deaths [3]. With the rapid 
spread of the COVID-19 outbreak globally, the World 
Health Organization (WHO) has recommended the 
implementation of public health measures, such as 
isolation of all individuals suspected of infection 
with this disease for a 14-day quarantine period, 
while respective governments have also introduced 
“social distancing” and “lock-downs” of entire 
populations of varying severity to mitigate the 
spread of the pandemic [4]. While these restrictions 
helped in decreasing the rate of infection, there may 
also be concomitant negative effects as a result of 
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limiting restricting people’s daily activities such as 
walking and cycling for transport and leisure and 
access to many types of recreational activities such 
as team sports, gyms, fitness centers, and dancing 
classes [5]. In this context, achieving recommended 
levels of physical activity (PA) is crucial to achieving 
the physiologic and psychosocial benefits associated 
with physical activity, and reduce the risk of several 
chronic diseases. Moreover, physical activity can 
attenuate the detrimental effects of sedentary 
behavior and its association with all-cause mortality 
[6]. Several studies have shown the detrimental effect 
of COVID-19 on physical activity and sleep quality. 
An Australian survey of around 1491 participants 
found that (48.9%) and (40.7%) reported a decrease 
in PA levels and sleep respectively since the onset of 
the COVID-19 pandemic [7].

Getting sufficient sleep has also been 
recommended as insufficient sleep or prolonged 
sleep deficiency (e.g., short sleep duration, sleep 
disturbance) can lead to chronic, systemic low-
grade inflammation and is associated with various 
diseases that have an inflammatory component, 
like obesity, diabetes, cardiovascular diseases, 
neurodegeneration, and accidents. Sleeping has 
systematically been found to be related to lower risks 
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of morbidity and mortality [8, 9]. More specifically, 
it is widely accepted that sleep deprivation has 
detrimental effects on the immune response and 
may impair the immune system [10]. Within this 
context, The American Academy of Sleep Medicine 
(AASM) recommends regular physical activity for 
proper sleep hygiene. AASM suggests exercise can 
be a non-pharmacological intervention for sleep 
quality improvement [11].  

We hypothesize that COVID-19 home 
confinement would negatively affect sleep quality, 
PA levels of quarantined individuals, and that ‘good 
sleep quality’ would be associated with ‘sufficient’ 
PA. Therefore, the aims of the present study were 
to, (I) evaluate the effects of COVID-19 home 
confinement on sleep patterns and PA levels, and 
(II) explore the association between PA levels and 
sleep quality.

Materials and Methods
Participants 
The sample consisted of 1002 adults (665 men 

and 337 women), 18 to 65 years of age from all 
regions of Algeria were recruited for this study. Of 
the 1002 participants who completed the 
survey, 358 were students.

Google platform was used for an anonymous 
survey. A link to the survey was distributed using 
social media (Facebook, Twitter...etc), through 
websites and emails. The study protocol was 
approved by the Institutional Review Board of the 
Faculty of the Institute of sport and exercise science 
at Oum El Bouaghi University and was conducted 
following the Declaration of Helsinki.

The inclusion criteria were (1) the minimum age 
of 18 years, (2) the current residence in Algeria, and 
(3) the ability to complete the questionnaires in 
Arabic. Other inclusion or exclusion criteria did not 
apply.

Research Design
The International Physical Activity 

Questionnaires Short Form (IPAQ-SF) was used to 
evaluate the PA level in participants, whose validity 
and reliability have been tested in 12 countries [12]. 

It provided information about the time and 
number of days spent in light, moderate, and 
vigorous-intensity physical activity. According 
to the WHO, sufficient physical activity is defined 
as at least (1) 150 min/week of moderate physical 
activity or (2) 75 min/week of vigorous physical 
activity or (3) an equivalent combination of both. 
Thus, we categorized the participants who met the 
aforementioned recommendation as sufficiently 
active compared with the participants who did not 
meet the recommended levels of physical activity 
weekly [13].

Based on the IPAQ recommendations for scoring 

protocol, participants of the study were classified in 
three different groups based on the MET–min/wk 
of the sum of walking, moderate-intensity physical 
activities, and vigorous-intensity physical activities: 
lowly active (< 600 MET–min/wk); moderately active 
(600 MET–min/wk ≤ PA < 3000 MET–min/wk) and 
highly active (≥ 3000 MET–min/wk) [14].

The sleep quality was assessed by the Pittsburgh 
Sleeping Quality Index Questionnaire (PSQI). It is 
19 self-reported questions that examine one of the 
seven components of sleep quality components: 
subjective sleep quality, sleep latency, sleep 
duration, sleep efficiency, sleep disturbance, sleep 
medication intake, and daytime dysfunction. Each 
component score was rated on a 3-point scale 
with higher scores denote poor sleep, leading to 
a sum of up to 21 points. PSQI scores > 5 and ≤ 5 
indicated poor and good sleep quality, respectively 
[15] . It has been reported that The Arabic PSQI 
has an acceptable internal consistency reliability 
of the global PSQI (0.70) among 35 healthy Arabic 
participants [16].

A cross-sectional study was conducted in a 
convenience sample of the general population in 
Algeria by using online surveys. 1002 participants 
(665 men and 337 women, aged 18–65 years) 
provided full data.

Participants self-reported their height in meters 
(m) and weight in kilograms (kg), from which body 
mass index (kg/m2) was calculated. Data about 
demographics, physical activity, and sleep patterns 
were collected.

Participants completed the online survey, after 
reading the written consent form and explicitly 
agreeing to participate in the survey. The online 
survey was conducted between 16th April 2020 to 
25th May 2020, with a total of 1002 respondents.

Statistical Analysis
Statistical analyses were performed using 

the commercial software “Statistical Package for 
the Social Sciences” (SPSS for Windows, version 
20.0, SPSS Inc., Chicago, Illinois, USA) and the 
level of significance was set at p < 0.05. Using the 
Kolmogorov-Smirnov test, the normality of the data 
distribution was not confirmed.

Basic descriptive statistics of the study 
participants are presented as frequencies (n) and 
percentages (%). The Chi-Square test was used 
to compare physical activity levels and sleep 
quality between men and women. Furthermore, to 
analyze Sleep characteristics according to the level 
of physical activity,  participants were split into 
sufficiently active and insufficiently active groups 
and comparative analysis was conducted by using 
Chi-Square (c2). Lastly, the associations between 
physical activity and sleep quality domains were 
assessed by Pearson correlation analysis.
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Results 
Our study sample consisted of 1002 participants: 

337 (33.6%) females and 665 (66.4 %) males. There 
were no missing data. Gender, age, and employment 
status are presented in Table 1. In general, most 
participants are employed for wages and students. 

Table 1. Demographic characteristics of the 
participants.

Variables N %
Gender 
Males 
Females

665 
337

66.36 % 
33.63 %

Age
18-30 
30-40 
40-50 
50-60

525 
335 
116 
26

52.39 % 
33.43 % 
11.57 % 
 2.59 %

Employment status
Student 358 35.72 %
Employed for wages 459 45.80 %
Trainee 14  1.39 %
Self-employed 61  6.08 %
Out of work/Unemployed 100  9.98 %
Retired 10  0.99 %

In Table 2, we show the patterns of sleep 
quality, physical activity, and body mass index 
according to the participants’ gender. The BMI was 
calculated from the reported weight and height of 
each participant, and it was found that (3.8%) of 
participants were considered underweight, while 
(54%) had normal BMI and ( 42.1%) were Overwight/
obese.

The majority of participants had light PA 
(63.07%) and female participants had a significantly 
lower prevalence of light, moderate and vigorous PA 
levels than males (p < 0.01). Moreover,  two-thirds 
of study participants (61.9%) were good sleepers, 
compared with (38.1%) of the sample who reported 
having poor sleep quality. In addition, there were 
significant differences in Subjective sleep quality ( 
p < 0.01), Sleep latency (p=0 , 029), Sleep efficiency 
(p= 0, 029) , Sleep disturbances (p < 0, 01) , Daytime 
dysfunction ( p < 0, 01) and Sleep quality (p < 0.01). 
However, there were no differences or associations 
with gender were observed for sleep duration and 
Use of sleep medication.

The prevalence of sleeping characteristics 
according to the level of physical activity among 
the study participants is presented in Table 3. 
Sleep quality differed significantly according to 
participants’ physical activity level (p =0, 039). 
Among the respondents, 64.4% of the physically 
active group reported having good sleep quality, 
while only 35.6% reported having poor sleep quality. 
However, 57.9 % enjoying good sleep quality, while 
42.1% have poor sleep quality. In addition, there 
were significant differences in BMI status (Normal, 

Overweight /Obesity) ( p < 0.05).
Table 4 shows the relationships (person’s 

correlation) between all variables included in the 
analyses. Particularly, total score of PSQI was not 
significantly associated with the global score of PA 
(P > 0.05).

Discussion
The present study examined the association 

between physical activity and sleep quality among 
Algerian adults during the COVID-19 pandemic.

The major insight of our study about sleep 
quality was that the majority of the study population 
had good sleep quality (61.9%), while only (38.1%) 
had poor sleep quality. Our results seem to reflect 
that the changes under mobility restrictions and 
lockdown might have benefited sleep quality in our 
population. These findings are somewhat surprising 
given the fact that other research shows that sleep 
quality was markedly impaired [6, 17, 18]. However, 
our results are consistent with those of [19] who 
found no significant differences in sleep parameters.

Overall, the majority of participants reported 
having light or low physical activity levels during 
mobility restriction and home confinement. Our 
findings confirmed that the lockdown had a negative 
impact on PA levels, as it was initially expected. 
Being confined at home imposed a structural barrier 
to maintaining a physically active lifestyle [20].

Our results showed that women are less 
physically active than men. An analysis published 
in The Lancet Global Health, in 2018, found that 
across most countries,  women are less  active than 
men (global average of 31·7% for inactive women vs 
23·4% for inactive men) [21]. In addition, a positive 
relationship between individuals sufficiently active 
and sleep quality was found. Our findings are 
consistent with previous studies [8, 22, 23]. It has 
been shown that physically active individuals had 
good sleep quality compared with those individuals 
with insufficient physical activity levels [13].

A meta-analysis of randomized trials conducted 
on the effect of an exercise program on sleep quality 
suggested that physical activity could become an 
alternative non-pharmacological therapy for those 
who are complaining of sleep problems due to its 
moderately positive effect on total sleep duration, 
slow-wave sleep, and sleep onset latency [24]. In 
addition, physical exercise, the especially moderate 
exercise showed a more promising outcomes on 
sleep quality than vigorous exercise [22].

The low prevalence of adequate PA levels is a 
main contributing factor to the high prevalence of 
overweight and obesity [25]. Overweight and obese 
individuals are more likely to have respiratory 
symptoms than individuals with a normal BMI, even 
in the absence of demonstrable lung disease [26].

In a recent meta-analysis, Banno and his 
colleagues showed that the exercised group 



2022

01

21

Table 2. Characteristics of the study participants, stratified by gender

c2
P- value

Women Numbers 
(percentage%)

Men Numbers 
(percentage%)

Total 
sample(1002)Study variables

25.009
0.000 **

36 (10.7 %)
116 (34.4 %)
122 (36.2 %)
63 (18.7 %)

104 ( 15.6 %)
294 (44.2 %)
201 (30.2 %)
66 (9.9 %)

140
410
223
129

1/ Subjective sleep quality
Very good
Fairly good
Fairly bad
Very bad

8.992
0.029 *

68 ( 20.2 %)
114 (33.8 %)
96 (28.5 %)
59 (17.5 %)

167 ( 25.1 %)
249 (37.4 %)
170 (25.6 %)
79 (11.9 %)

235
363
266
138

2/Sleep latency (min)
≤15
16–30
31–60
>60

2.670
0.445

132 (39.2 %)
131 (38.1 %)
46 (13.6 %)
28 (8.3 %)

239 ( 35.9 %)
268 (40.3 %)
84 (12.6 %)
74 (11.1 %)

371
399
130
102

3/Sleep duration(hours)
>7
6–7
5–6
<5

9.020
0.029*

145 ( 43.0 %)
70 (20.8%)
48 (14.2 %)
74 (22.0 %)

352 (52.9 %)
118 (17.7 %)
81 (12.2 %)
114 (17.1 %)

497
188
129
188

4/sleep efficiency (%)
>85%
75–84%
65–74%
<65%

24.986
0.000**

33 ( 9.8 %)
220 (65.3 %)
81 (24.0 %)
3 (0.9%)

88 (13.2 %)
493 (74.1 %)
80 (12.0 %)
4 (0.6 %)

121
713
161
07

5/Sleep disturbances
0
<1/week
1–2/week
≥3/week

2.121
0.548

302 ( 89.6 %)
16 (4.7 %)
12 (3.6 %)
7 (2.1 %)

588 ( 88.4%)
42 (6.3 %)
17 (2.6 %)
18 (2.7 %)

890
58
27
25

6/Use of sleep medication
0
<1/week
1–2/week
≥3/week

30.117
0.000**

76 ( 22.6 %)
171 (50.7 %)
75 (22.3 %)
15 (4.5 %)

253 ( 38 %)
300 (45.1 %)
86 (12.9 %)
26 (3.9 %)

329
471
161
41

7/Daytime dysfunction
Not a problem
Fairly a problem
Problem
Very big problem

16.469
0.000**

238 ( 70.6 %)
99 (29.4 %)

382 ( 57.4 %)
283 (42.6 %)

620
382

8/Sleep quality
Good
Poor

9.686
0.008**

232 ( 68.8 %)
44 (13.1 %)
61 (18.1 %)

400 ( 60.2 %)
136 (20.5 %)
129 (19.4 %)

632
180
190

9/ Physical activity
Light
Moderate
vigorous

14.487
0.001**

23 ( 6.8 %)
186 (55.2 %)
128 (38.0 %)

15 ( 2.3 %)
356 (53.5%)
294 (44.2 %)

38
542
422

10/Body mass index
underweight
Normal
Overweight /Obesity

Note. *p < .05, **p < .01.
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Table 3. Sleep quality index according to the level of physical activity in the study participants.

c2
P- value

insufficient physical 
activity

sufficient physical 
activity

Total sample
(n=1002)Study variables

5.794

0.122

66 (17.1 %)

159 (41.1 %)

115 (29.7 %)

47 (12.1 %)

74 (12 %)

251 (40.8 %)

208 (33.8 %)

82 (13.3 %)

140

410

323

129

1/ Subjective sleep quality

Very good

Fairly good

Fairly bad

Very bad

0.719

0 .869

96 (24.8 %)

138 (35.7 %)

102 (26.4 %)

51(13.2 %)

139 (22.6 %)

225 (36.6 %)

164 (26.7 %)

78 (14.1 %)

235

363

186

129

/2 Sleep latency (min)    

≤15

16–30

31–60

>60

1.622

0.654

152 (39.3 %)

150 (38.8 %)

46 (11.9 %)

39 (10.1 %)

219 (35.6 %)

249 (40.5 %)

84 (13.7 %)

63 (10.2 %)

371

399

130

102

3/Sleep duration(hours)

>7

6–7

5–6

<5

2.801

0.423

201 (51.9 %)

68 (17.6%)

53 (13.7 %)

65(16.8 %)

296 (48.1 %)

120 (19.5 %)

76 (12.4 %)

123 (20.0 %)

497

188

129

188

4/sleep efficiency (%)

>85%

75–84%

65–74%

<65%

3.481

0.323

43 (11.1 %)

288 (74.4 %)

54 (14.0 %)

2 (0.5%)

78 (12.7 %)

425 (69.1 %)

107 (17.4 %)

5 (0.8 %)

121

713

161

07

5/Sleep disturbances

0

<1/week

1–2/week

≥3/week

6.657

0.084

347 (89.7 %)

26 (6.7 %)

5 (1.3 %)

9 (2.3 %)

543 (88.3%)

32 (5.2 %)

24 (3.9 %)

16 (2.6 %)

890

58

29

24

6/Use of sleep medication

0

<1/week

1–2/week

≥3/week

2.825

0.419

132 (34.1 %)

187 (48.3 %)

53 (13.7 %)

15 (3.9 %)

197 (32 %)

284 (46.2 %)

108 (17.6 %)

26 (4.2 %)

329

471

161

41

7/Daytime dysfunction

Not a problem

Fairly a problem

Problem

Very big problem
 
4.266

0.039*
224 (57.9 %)

163 (42.1 %)

396 (64.4 %)

219 (35.6 %)

620

382

8/Sleep quality

Good

Poor

1.255

0.263

265 (68.5 %)

122 (31.5 %)

400 (65%)

215 (35 %)

665

337

9/ Gender

Men

Women

5.220

0.015*

228 (58.9 %)

147 (38.0 %)

314 (51.1%)

275 (44.7 %)

542

422

10/Body mass index

Normal

≠

Overweight /Obesity

Note. *p < .05 .
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decreased up to 3 points in the Pittsburgh Sleep 
Quality Index, and 3.22 points in the Insomnia 
Severity Index when compared with the control 
group. A slight increase in daily physical levels is 
an effective strategy to improve sleep duration and 
decrease sleep latency [27].

In adults, a high level of body mass index (BMI) 
is related to numerous physiological changes 
in lung function, regardless of asthma such as a 
decrease in functional residual capacity (FRC) and 
expiratory reserve volume (ERV). In addition, there 
is a moderate reduction in total lung capacity(TLC), 
vital lung capacity (VLC), and residual volume (RV) 
in obese individuals with a BMI ≥ of 30 compared 
to normal-weight individuals [28]. In patients with 
increased abdominal obesity, pulmonary function is 
further compromised in supine patients by decreased 
diaphragmatic excursion, making ventilation more 
difficult. Furthermore, increased inflammatory 
cytokines associated with obesity may contribute to 
the increased morbidity associated with obesity in 
COVID-19 infections [29]. 

Another line of reasoning indicates that regular 
physical exercise exerts beneficial effects on 
sleep by acting on factors that can compromise 
sleep quality, such as obesity [30]. Recently, the 
European CBT-I Academy published practical 
recommendations for improving sleep problems 
during the COVID-19 outbreak, in which they 
recommend physical exercise, especially in the 
daylight, as a tool to sleep better [31]. However, 
the lack of significant association between sleep 
disturbances and insufficient physical activity could 

be explained by using self-reports to assess the 
level of physical activity and sleep disturbances, 
which might have led to different perceptions and 
method biases. It was highly suggested that regular 
moderate-intensity exercise program improves self-
rated sleep quality in older adults with moderate 
sleep complaints [32]. 

As shown in Table 4, the statistical test obtained 
a correlation coefficient (R= -0.05) with P > 0.05, 
so it can be stated that there is no significant 
relationship between that total score of PSQI and 
global PA levels score during lockdown. Although, 
these results differ from some previously published 
studies [33, 34], they are consistent with those of 
[35, 36].

Limitations
There are some limitations that need to be 

considered in our study. First, the cross-sectional 
study design does not allow to establish causal 
inferences, so future well-designed longitudinal 
studies are needed in order to clarify causality. 
Second, we did not use any objective measurement 
for the evaluation of PA levels and sleep quality. 
Therefore, differentiating between the effects of 
physical activity and exercise on sleep quality 
was difficult due to the lack of information in the 
questionnaire to conclude if the exposure was 
physical activity or exercise. Moreover, validation 
studies of self-reported sleep show evidence 
of systematic bias as responses often lead to 
overestimation of the amount of sleep compared 

Table 4. Correlation coefficients between the study variables.

Study variables 1 2 3 4 5 6 7 8 9 10 11

Subjective sleep 
quality 1

Sleep latency (min) .353** 1

Sleep duration (hours) -.273** -.093** 1

sleep efficiency (%) -.078* -.205** .266** 1

Sleep disturbances .261** .296** -.075* -.102** 1

Use of sleep 
medication .129** .118** -.036 .021 .193** 1

Daytime dysfunction .315** .146** -.098** -.074* .311** .173** 1

Sleep quality .635** .601** -.551** -.404** .460** .357** .512** 1

Physical activity 
(minutes) -.067* -.001 .014 .019 -.023 -.023 -.037 -.050 1

BMI -.017 -.021 -.117** -.009 .049 .012 -.076* .018 -.019 1
Gender .152** .092** .042 -.098** .168** -.011 .144** .144** -.066* -.085** 1

Note. *p < .05, **p < .01.
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to the measurement made by using actigraphy 
[37]. Third, the understanding of questionnaires is 
dependent on other individual and environmental 
characteristics as socioeconomic status, age, and 
seasonal variation [38]. In addition, daily naps, 
are not assessed by the PSQI questionnaire [34]. 
Therefore, to avoid incorrect generalisations and 
confirm a causal relationship between PA level 
and sleep quality, future studies using objective 
measures should be warranted.

Conclusions
In conclusion, Algerian adults are prone to low 

levels of physical activity and good sleep quality 

during lockdown. Furthermore, poor sleep quality is 
associated with insufficient physical activity.
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