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Abstract. - OBJECTIVE: The Islamic Re-
public of Iran has displayed one of the high-
est rates of COVID-19 infection in the world and
the highest rate of mortality in the Middle East.
Iran has used a stringent package of preventive
health measures to mitigate the spread of infec-
tion, which however has negatively affected in-
dividuals’ physical and psychological health.
This study aimed at examining whether physi-
cal-activity (PA) behavior, anxiety, well-being,
and sleep-quality changed in response to the
COVID-19-related public health restrictions en-
forced in Iran.

PATIENTS AND METHODS: An online ques-
tionnaire was disseminated to adults residing
in Iran from November 17, 2020, to February
13, 2021 (~88 days), during Iran’s strictest pub-
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lic health restrictions. Main outcome measures
included Godin-Shephard Leisure-Time Exer-
cise Questionnaire, General Anxiety Disorder-7,
Mental Health Continuum-Short Form, and Pitts-
burgh Sleep Quality Index.

RESULTS: A total of 3,323 adults (mean age
3011 years, 54.3% female) participated in the sur-
vey. Firstly, the restrictions generally reduced PA
behavior: (a) among inactive participants (IPs),
60.6% became less active vs. 5.1% who became
more active; and (b) among active participants
(APs), 49.9% became less active vs. 22.8% who
became more active. Secondly, PA behavior was
associated with higher well-being and sleep qual-
ity during the restrictions: (a) APs reported high-
er (or lower) levels of well-being and sleep quality
(or anxiety) than did IPs; and (b) among IPs as well
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as among APs, the more active the participants,
the greater (or lower) the levels of well-being and
sleep quality (or anxiety).

CONCLUSIONS: This study showed the bene-
ficial role of PA behavior for well-being, anxiety,
and sleep quality during the COVID-19 restric-
tions, whereas such restrictions appeared to de-

Introduction

The still ongoing “Coronavirus Disease 2019”
(COVID-19) pandemic emerged in the late 2019
in Wuhan (Hubei Province, China), and has been
transmitted to over 210 other countries/territories
across the globe'”. The Islamic Republic of Iran
is among the most affected countries since the be-
ginning of the COVID-19 outbreak®’. Accordingly,
Iran, as many other countries, has taken several
public health measures, such as quarantine, iso-
lation, travel restrictions, closure of most non-es-
sential businesses (including leisure and sports
centers), stay-at-home orders, and schools and
universities closures. Such measures aimed at pre-
venting or, at least, mitigating the burden imposed
by the COVID-19 pandemic, as well as at delaying
and curbing the spread of the virus®. It was reported
that the resulting quarantine of the spread of the vi-
rus fostered sedentary behaviors and notably led to
decrease physical-activity (PA) participation"*°-.
This led to higher levels of depression, anxiety and
post-traumatic symptoms'*'°, as well as to lower
levels of sleep quality®®,

Even though research identified a plethora of
psychosocial risk factors for mental health (e.g.,
social isolation, economic uncertainty, job loss,
concerns about the health of one’s own children
and extended family)*>%, it also revealed protec-
tive factors, such as PA?*. Physically active par-
ticipants (APs) generally experience less stress,
depression, and anxiety”. In recent years, PA
has been suggested as a potential treatment for
depression and anxiety alongside pharmacolog-
ical strategies®. It was also suggested that PA
could influence circadian rhythms, thus affect-
ing sleep-quality?”*®. The goals of the present
article were to examine (@) whether COVID-19
restrictions can affect PA behavior in Iran, and
(b) whether PA behavior can affect well-being,
anxiety and sleep-quality during COVID-19 re-
strictions. This research may help guide future
public health interventions. Based on the existing
literature, it was hypothesised that: (i) COVID-19

crease PA participation. Active lifestyle should be
then encouraged during the COVID-19 outbreak
while taking precautions.

Key Words:
Coronavirus disease, Exercise, Lifestyle Behavior
Change, Mental Health, Sedentary Behavior.

restrictions would reduce PA behavior; and (i)
the more the participants take part in PA, the bet-
ter their mental health and sleep-quality during
COVID-19 restrictions.

Patients and Methods

Participants

In order to participate in the current study,
participants had to be Iranian residents aged = 18
years. Participants were recruited through snow-
ball sampling using social media, including those
who liked, commented on or subscribed to sto-
ries in national and local media to avoid the di-
rect physical contact and prevent the spread of the
virus through droplets or contact. Furthermore,
personal Instagram, Telegram, and WhatsApp
accounts of the Iranian authors and advertisement
in various groups and channels were utilized. To
encourage participants to take the survey, cash
prizes by lottery were offered to the individuals.

The sample size was calculated according
to the following formula®: ; where “n” was the
number of needed individuals; “Z ,” was the two-
tailed normal deviate for type 1 error (Z ,= 3.29
for 99.9% level of significance); “g” was equal to
“1- p”; “D” was the accuracy (=2.8%), and “p”
was the percentage of change from “before” to
“during” confinement period. The “p” was identi-
fied from a Canadian study*’ reporting that 40.5%
(p=0.405) of inactive participants (IPs) became
less active. The sample size was therefore 3,327
consecutive participants.

Participants did not have to mention their
names or contact information, except for those
who desired to participate in the draw cash prizes.
In addition, participants could stop participating
in the study and withdraw from the investigation
at any time. They could leave the questionnaire at
any stage before the submission process without
saving their responses. By completing the survey
and clicking on the “submit” button, individual’s
responses were saved, and they were consenting
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to participate in this anonymous study voluntari-
ly. This study was conducted following the Decla-
ration of Helsinki and received approval from the
Institute of Physical Education and Sports Scienc-
es (Tehran, Iran) Human Subject Committee (IR.
SSRC.REC.1400.034).

Measures

Participants completed the Persian version
of an online survey software (PORSA question-
naire maker) from November 17, 2020, to Feb-
ruary 13, 2021 (~88 days), during Iran’s strictest
public health restrictions (https:/www.who.int/
news-room/feature-stories/detail/in-middle-east-
covid-19-hotspot-iran-who-walks-the-talk,  last
visit: August 17, 2021). All participants reported
their demographic data and completed four stan-
dardized questionnaires: PA behavior, anxiety,
well-being, and sleep-quality.

Demographic Information

Demographic characteristics included age,
sex, marital status, schooling-level (i.e., high
school, diploma, associate, bachelor, master, doc-
toral), occupational status before COVID-19 (i.e.,
full-time, part-time, unemployed, homemaker,
retired, unable to work) and its changes due to
COVID-19 (i.e., no change, decreased hours, re-
mote work, laid off, employed, increased hours),
living environment (i.e., urban, suburban, rural),
and living-location according to the geographi-
cal division of the provinces of Iran (i.e., central,
northern, southern, eastern, western).

PA Behavior

We used the Persian version of the Godin-She-
phard Leisure-Time Exercise Questionnaire
(GSLTEQ) to assess individual PA behavior over
the previous week®'. This questionnaire has been
previously administered to Iranian populations and
found to have an acceptable reliability (reliability
coefficient = 0.79)*". Participants report the frequen-
cy of participation in more than 15 minutes of mild,
moderate, and strenuous PA. Then, the frequency
of PA, depending on the intensity, is multiplied by
a pre-defined coefficient (relevant metabolic equiv-
alents or METs): mild (3), moderate (5), and stren-
uous (9). The sum of the numbers obtained is the
resulting score of the GSLTEQ: > 24 (active), 14-23
(moderately active), and < 14 (insufficiently active/
sedentary)?. We divided individuals according to
their GSLTEQ score: > 24 (active), < 23 (inactive)®.

We also asked further questions to assess cur-
rent PA behavior: whether PA had changed (less,

about the same, or more) since restriction onset,
the type of PA most frequently participated in (no
activity, weight training, biking/cycling, walking,
running, martial, online videos/classes, other),
whether the type of PA had changed since restric-
tion onset (very similar, somewhat similar, not so
similar), location of PA (outdoors, indoors, in the
home), and whether the location had changed due
to social distancing measures (yes/no).

Anxiety

We used the Persian version of General Anxi-
ety Disorder-7 (GAD-7) to assess individual anx-
iety symptoms**. The GAD-7 has been previously
used with Iranians and found to have good reli-
ability (Cronbach’s alpha = 0.876)*. Seven items
assess the frequency of anxiety symptoms over
the past two weeks on a 4-point Likert scale: 0
(not at all), 1 (several days), 2 (more than half the
days), and 3 (nearly every day). After adding up
the scores, the total score of GAD-7 ranges from
0 to 21, with increasing scores indicating more
severe functional impairments as a result of anx-
iety: 0-4 (no anxiety), 5-9 (mild anxiety), 10-14
(moderate anxiety), and 15-21 (severe anxiety)®.

Well-Being

We used the Persian version of the Mental
Health Continuum-Short Form (MHC-SF) to
assess overall well-being and emotional, psy-
chological, and social well-being*. The MHC-
SF has been previously used with Iranians and
found to have excellent reliability for emotion-
al, social, and psychological subscales and total
score on the MHC-SF (Cronbach’s alpha = 0.84,
0.88, 0.88, and 0.92, respectively)**. The MHC-
SF is a self-rating assessment tool comprised of
14 items: 1-3 (emotional well-being), 4-8 (social
well-being), and 9-14 (psychological well-being),
that assess the frequency of feelings over the past
month on a 6-point Likert-scale: 0 (never), 1 (once
or twice), 2 (about once a week), (3) about two to
three times a week, (4) almost every day, and (5)
every day. Therefore, the total resulting score can
range from 0 to 70. A higher score means a high-
er level of well-being®’. Besides, the total scale
is also used to classify individuals as flourishing
(>56) or languishing (14-28).

Sleep-Quality

We used the Persian version of the Pittsburgh
Sleep Quality Index (PSQI) to assess individual’s
sleep-quality over the past month®. The PSQI has
been previously used with Iranian populations
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and found to have good reliability (Cronbach’s al-
pha = 0.81)*. The PSQI scale contains 19 self-rat-
ed questions, and seven components: subjective
sleep-quality, sleep-latency, sleep-duration, ha-
bitual sleep-efficiency, sleep-disturbance, use of
sleeping medication, and daytime dysfunction.
The score of each component is weighted equally
on a 0-3 scale. The global PSQI score ranges from
0 to 21, with higher scores indicating more severe
sleep disorder: “0” (no trouble) and “21” (severe
problems in all components). The global PSQI
score > 5 is indicative of poor sleep®.

We also asked further questions to assess cur-
rent sleep-quality: (i) whether sleep habits had
changed since restriction onset (same, I sleep ear-
lier, I sleep later), (i7) whether the time of the sleep
had changed (same, more, less), (iii) whether the
amount of sleep had changed since restriction on-
set, and (iv) If sleep habits changed, are they sat-
isfied with it (not changed, satisfied, not satisfied).

Statistical Analysis

Demographic characteristics were present
by sex and summarized using descriptive statis-
tics. Independent #-tests and chi-square test were
utilized to compare demographic differences
between both groups. To analyze PA behavior,
well-being, and sleep-quality outcomes, individ-
uals were split into IPs and APs, and comparative
analysis was conducted utilizing #-tests and chi-
square test. To further explore differences within
the active and inactive groups, and well-being and
sleep-quality outcomes, participants were further
categorized based on self-reported changes in PA
behavior (less active, similar active, more active
due to COVID-19 restrictions). One-way ANO-
VA and Tukey post-hoc tests were thus conducted
to explore differences within subgroups. Finally,
independent sample #-test and one-way ANOVA
were conducted to assess differences between
APs and IPs and well-being and sleep-quality
measures. Data analysis was completed using the
software Statistical Package for Social Sciences
(SPSS-26.0 software, Armonk, NY, USA), and
significance threshold was set at p < 0.05.

Results

We got 3,519 replies. After excluding individu-
als who did not answer all questions, data of 3,323
individuals were considered for the analysis.

Table I lists individual demographics catego-
rized by sex. Most of participants were female

(54.3%), single (60.2%), and had bachelor’s or mas-
ter’s degrees (58.1%). While many participants re-
ported that they were unemployed (34.6%), most
participants indicated that they had experienced
no change in their employment status because of
COVID-19 (63.7%). Most participants were cur-
rently living in Iran’s Central provinces (38.5%).
Most individuals (88.8%) lived in urban areas.

Changes in PA Engagement

Table II summarizes the PA behaviors and
characteristics between the APs and IPs. There
was a significant (p < 0.001) difference be-
tween APs and IPs regarding PA change due to
COVID-19 restrictions. 60.6% of IPs became
even less active, while only 49.9% of APs became
less active (p < 0.001). Comparatively, 5.1% of IPs
became more active, while 22.8% of APs became
more active. The majority of the IPs participated
in walking (36.1%) or had no activity (34%).

The most commonly reported activities for
the APs included walking (37.4%), other activities
(22.1%), and resistance (weight) training (13.2%).
Since COVID-19 restrictions were in place, 38.4%
of IPs altered their PA type. In comparison, 34.1%
of APs altered their typical PA choice. The majority
(87.8%) of individuals participated in PA either in the
house or outdoors, with 53.6% of the inactive pop-
ulation compared to 47.4% of the active population
participated in PA in the house environment. The
PA location of the majority of the IPs (59.8%) was
the same. In comparison, the restrictions changed
the PA location of the majority of APs (59.8%).

Well-Being and Anxiety Scores
Based on PA Changes

IPs scored significantly lower (p < 0.001) on the
overall well-being than APs (Mean+SD, 44.83£15.43
and 50.27+£15.20, respectively) (Table III). Besides,
emotional (p < 0.001), psychological (p < 0.001),
and social well-being (p < 0.001) of APs was sig-
nificantly higher than the IPs. Also, anxiety scores
of APs was significantly lower (p < 0.001) than IPs
(Mean=SD, 6.80+4.80, 8.14+5.30, respectively) (Ta-
ble III). Anxiety was less severe in APs.

Sleep-Quality Scores Based
on Changes in PA

IPs scored significantly lower (p < 0.001)
on the global score of sleep-quality than APs
(Mean+=SD, 6.04+2.95, 5.5942.94, respectively).
Also, among the factors related to sleep-quali-
ty, only a significant relationship was found be-
tween subjective sleep-quality and sleep-latency
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Table I. Individual demographics categorized by sex'.

Characteristics Male N (%) Female N (%) Total N (%) p-value
1517 (45.7) 1806 (54.3) 3323 (100)
Age Mean + SD 31 +£11 28 £ 11 30+11 <0.001
. Single 867 (57.2) 1133 (62.7) 2000 (60.2)
Marital status Married 650 (42.8) 673 (37.3) 1323 (39.8) 0.001
High school 80 (5.3) 198 (11.0) 278 (8.4)
Diploma 327 (21.6) 438 (24.3) 765 (23.0)
. Associate 94 (6.2) 104 (5.8) 198 (6.0)
Schooling-level Bachelor 605 (39.9) 689 (38.2) 1294 (38.9) <0001
Master 329 (21.7) 308 (17.1) 637 (19.2)
Doctoral 82 (5.4) 69 (3.8) 151 (4.5)
Full-time 708 (46.7) 352 (19.5) 1060 (31.9)
Part-time 345 (22.7) 350 (19.4) 695 (20.9)
Employment status ~ Unemployed 395 (26.0) 754 (41.7) 1149 (34.6) <0001
(pre-COVID-19) Homemaker 1(0.1) 272 (15.1) 273 (8.2) '
Retired 65 (4.3) 68 (3.8) 133 (4.0)
Unable to work 3(0.2) 10 (0.6) 13 (0.4)
No change 891 (58/7) 1226 (67.9) 2117 (63.7)
Decreased hours 230 (15.2) 117 (6.5) 347 (10.4)
Employment status  Remote work 148 (9.8) 189 (10.5) 337 (10.1) <0001
(post-COVID-19)  Laid off 168 (11.1) 172 (9.5) 340 (10.2) '
Employed 36 (2.4) 49 (2.7) 85 (2.6)
Increased hours 44 (2.9) 53(2.9) 97 (2.9)
Urban 1347 (88.8) 1604 (88.8) 2951 (88.8)
Environment Suburban 70 (4.6) 103 (5.7) 173 (5.2) 0.167
Rural 100 (6.6) 99 (5.5) 199 (6.0)
Central 616 (40.6) 662 (36.7) 1278 (38.5)
Northern 266 (17.5) 307 (17.0) 573 (17.2)
Location Southern 178 (11.7) 195 (10.8) 373 (11.2) 0.005
Eastern 186 (12.3) 298 (16.5) 484 (14.6)
Western 271 (17.9) 344 (19.0) 615 (18.5)
between APs and IPs. There were no significant Discussion

differences in the global sleep-quality score in the
inactive subgroups. On the other hand, in the ac-
tive population, significant differences were seen
in sleep-quality scores among subgroups (p =
0.003) (Table IV). The APs that maintained their
activity levels had better sleep-quality.
Additional questions about sleep-quality af-
ter COVID-19 showed that sleep-habits of 49.3%
of individuals (APs= 49.5% and IPs= 49.1%)
had changed, so that 39.8% of them slept later;
sleep time of 44.6% of individuals (APs= 43.7%
and IPs= 45.5%) had changed, so that 28.7% of
them slept more; and a significant portion of them
(APs= 36.7% and [Ps= 42.2%) were dissatisfied
with their sleep-habit changes. Only 16.2% of the
individuals, whose sleep-habits were changed,
were satisfied with the altered sleep patterns.

The present study examined the impact of
COVID-19 restrictions on PA behavior, as well as
whether PA behavior could affect well-being, anx-
iety, and sleep-quality during such restrictions in
Iranian populations. Our results showed that most
APs and IPs became less active during COVID-19
restrictions, even though a portion of APs became
more active during the outbreak. As expected, APs
had higher well-being, lower anxiety levels, and
better sleep quality than did the IPs.

The present data suggest that COVID-19 re-
strictions significantly influenced PA behaviors
in Iranians. A previous report*’ from Iran showed
that COVID-19 had significantly decreased PA
level of Qom residents, but this report is unique
to the city of Qom and does not represent all the
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Table Il. Physical-activity (PA) behaviors.

Characteristics Inactive N (%) Active N (%) Total N (%) p-value
1728 (52.0) 1595 (48.0) 3323 (100)
Less 1047 (60.6) 796 (49.9) 1843 (55.5)
Change in PA About the same 593 (34.3) 435 (27.3) 1028 (30.9) <0.001
More 88 (5.1) 364 (22.8) 452 (13.6)
No activity 587 (34.0) 57 (3.6) 644 (19.4)
Weight training 90 (5.2) 211 (13.2) 301 (9.1)
Biking/cycling 36 (2.1) 79 (5.0) 115 (3.5)
The most common Walking 624 (36.1) 596 (37.4) 1220 (36.7)
type of PA Runnin 70 (4.1 163 (10.2 233 (7.0 <0001
yp g @.1) (10.2) (7.0)
Martial 18 (1.0) 53(3.3) 71 (2.1)
Online videos/classes 35 (2.0) 84 (5.3) 119 (3.6)
Other 268 (15.5) 352 (22.1) 620 (18.7)
Change in Very similar 761 (44.0) 514 (32.2) 1275 (38.4)
type of PA Somewhat similar 304 (17.6) 537 (33.7) 841 (25.3) <0.001
Not so similar 663 (38.4) 544 (34.1) 1207 (36.3)
Most common Outdoors 609 (35.2) 628 (39.4) 1237 (37.2)
PA location Indoors 192 (11.1) 211 (13.2) 403 (12.1) <0.001
In the house 927 (53.6) 756 (47.4) 1683 (50.6)
Change in Yes 929 (53.8) 954 (59.8) 1883 (56.7) <0001
PA location No 954 (59.8) 641 (40.2) 1440 (43.3)

geographical locations of Iran. To the best of the
authors’ knowledge, this is the first study to ex-
amine the relationships between PA behavior,
anxiety, well-being, and sleep quality in Iranian
populations and in Middle East in the context of
COVID-19 pandemic and associated restrictions.

Surveys from other countries also corroborate
our finding that most people decreased their PA

Table Ill. Well-being and anxiety.

since COVID-19 restrictions*. The current find-
ings also align with recent systematic review*
reporting the negative impact of COVID-19 re-
strictions on PA level during the first wave of
COVID-19 in the general population. This nega-
tive impact of PA could be probably explained by
several factors, such as social support, professional
assistance, availability of equipment and trans-

Inactive (n = 1728) Active (n = 1595)
Factors Less Active Similar More p-value Less Similar More p-value
(n=1047) active active active active active
(n=593) (n=88) (n=796) (n=435) (n=364)
Emotional 10.26+3.83* 10.17£3.97* 11.52+3.99 0.009 11.13£3.86% 11.59+3.85*% 12.22+3.56 < 0.001
well-being
Psychological  17.14+£6.52  16.74+6.63  17.48+6.91 0.390 18.70+6.39  19.11+7.14  19.66+6.65 0.076
well-being
Social 17.7446.62  17.06+6.89  17.85+7.02 0.124 19.31+6.45% 19.95+6.65% 20.42+5.99 0.017
well-being
Overall 45.15+15.18 43.96+15.73 46.85+16.25  0.149  49.14+14.87* 50.64+16.16* 52.29+14.51 0.004
well-being
General 8.31+5.25  8.02+5.36  7.01+5.30 0.068  7.49+4.84 #* 6.06+4.88  6.17+4.37 < 0.001
Anxiety
Disorder-7

Data expressed as means + standard deviation. "Significant difference in comparison with the more active group, p<0.05.
“Significant difference in comparison with the similar active group, p < 0.05.



Physical activity and COVID-19 restrictions

Table IV. The Pittsburgh Sleep Quality Index (PSQI) outcomes about changes in physical-activity since COVID-19.

Inactive (n = 1728) Active (n = 1595)
Factors Less Active  Similar More p-value Less Active  Similar More  p-value
N (%) active active N (%) active active
1047 N (%) N (%) 796 (49.9) N (%) N (%)
(60.6) 593 (34.3) 88 (5.1) 435 (27.3) 364 (22.8)
Subjective Very good 174 (16.6) 95(16.0)  16(18.2) 0.429 136 (17.1) 111 (25.5) 78 (21.4)
sleep-quality  Fairly good 558 (53.3) 346 (58.3)  52(59.1) 460 (57.8)  247(56.8) 216 (59.3) 0.004
Fairlybad 238 (22.7) 13(19.1)  15(17.0) 146 (18.3)  55(12.6) 53 (14.6) '
Very bad 77 (74) 39 (6.6) 5(5.7) 54 (6.8) 22(5.1) 17 (4.7)
Sleep-latency Very good 157 (15.0) 86 (14.5)  12(13.6) 0.305 124 (15.6)  79(18.2) 53 (14.6)
Fairly good 313 (29.9) 195(329) 32(364) 251 (31.6)  162(372)  114(313) 0.054
Fairlybad ~ 272(26.0)  134(22.6) 14(159) 202(254)  103(237) 107 (294) '
Verybad ~ 305(29.1) 178 (30.0) 30 (34.1) 218 (274) 91 (20.9) 90 (24.7)
Sleep-duration ~ Very good 681 (65.0) 373 (62.9) 57 (64.8) 0.447 530 (66.6)  305(70.1) 247 (67.9)
Fairly good 227 (217)  127(214)  24(273) 159 (20.0) 71 (16.3) 70 (19.2) 053
Fairly bad 88 (8.4) 62 (10.5) 5(5.7) 67 (8.4) 34(7.8) 34(9.3) '
Very bad 51 (4.9) 31(5.2) 2(2.3) 40 (5.0) 25(5.7) 13 (3.6)
Habitual sleep-  Very good 1014 (96.9) 568 (96.1) 86 (97.7) 0.553 778 (977)  409(942)  353(97.2)
efficacy Fairly good 23 (2.2) 14 (2.4) 2(2.3) 11 (1.4) 18 (4.1) 5(14) 0,029
Fairly bad 6 (0.6) 3(0.5) 0(0.0) 2(0.3) 3(0.7) 1(0.3) ’
Very bad 3(0.3) 6 (1.0) 0(0.0) 5(0.6) 4(0.9) 4(11)
Sleep- Very good 74 (7.1) 36 (6.1) 9(10.2) 0.236 46 (5.8) 41 (94) 13 (3.6)
disturbances  Fairly good 679 (64.9)  412(69.5) 60 (68.2) 545(68.5)  249(67.6)  274(75.3) 0,011
Fairlybad 271 (25.9) 128 (21.6)  18(20.5) 188(23.6)  93(214) 69 (19.0) '
Very bad 23(2.2) 17 (2.9) 1(11) 17 2.0) 7(1.6) 82.2)
Use of sleeping ~ Very good 909 (86.8)  533(89.9) 82(93.2) 0.024 703 (88.3)  393(90.3)  341(93.7)
medicine Fairly good 69 (6.6) 193.2) 3(34) 43 (54) 15 (3.4) 11 (3.0) 0,105
Fairlybad 23 (2.2) 21 (3.5) 1(L1) 26(3.3) 13 (3.0) 4 (1.1 '
Very bad 46 (4.4) 20 (34) 2(2.3) 24.(3.0) 14(3.2) 8(2.2)
Daytime Very good 229 (28.6)  192(324) 28 (3L8) 0.605 268 (337)  175(402)  128(35.2)
dysfunction Fairly good 369 (35.2)  212(35.8) 28 (31.8) 290 (36.4)  158(36.3)  137(37.6) 0.060
Fairlybad 276 (26.4) 140 (23.6) 24 (27.3) 172 (21.6) 76 (17.5) 82(22.5) '
Very bad 103 (9.8) 49 (8.3) 8(9.1) 66 (8.3) 26 (6.0) 14 (4.7)
Global score means £SD  6.1143.00  5.97+2.88  5.67+2.71 0302 5.83£3.00%  525£3.02  5.50£2.66  0.003

PSQI: Pittsburgh Sleep Quality Index; DS: deviation standard.* Global scores expressed as means + standard deviation.
Significant difference in comparison with the more active group, p<0.05. *Significant difference in comparison with the similar
active group, p<0.05.

portation, and the severity of lockdowns restric-
tions®*. A Canadian study*® reported that 40.5%
of IPs and 22.4% of APs were engaged in less PA
since the restrictions, while 33% of IPs and 40.3%
of APs increased PA levels after the restrictions.
There is a general consensus among the scien-
tific community that PA improves physical and
mental health, reduces the mortality risk for older
adults and individuals with comorbid conditions,
and counteracts the harmful effects of short and
chronic periods of physical inactivity"!%445-47,
The present study highlighted that IPs had
higher anxiety levels than did APs. In addition,

APs who decreased their PA levels had higher
anxiety levels than did APs who increased or
maintained similar PA levels. In addition, we
found that IPs with mild anxiety were more
physically active than were individuals with
moderate anxiety. In line with previous stud-
ies, physical inactivity and reduced PA levels
are associated with increased levels of anxiety
during COVID-19 pandemic in Canada3’"*,
Brazil*~°, France and Switzerland®, which
could increase cardiovascular disease risk®. A
similar Canadian study*® explored the anxiety
levels in APs and IPs and their subgroups (less
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active, similar active, more active) showing a
non-significant difference between anxiety
levels of APs and IPs. They also found that in-
creased or maintained PA in IPs was associated
with lower anxiety than those who decreased
their PA levels®.

The present data showed that all four measured
scores of well-being of APs had higher well-being
than IPs. Also, the emotional well-being of IPs
who increased their PA was higher than the other
two subgroups (less or similar PA). These find-
ings highlight the importance of promoting PA to
overcome the psychological problems including
anxiety and depressive symptoms associated with
COVID-19 pandemic. In line with our findings, it
has been shown that COVID-19 outbreak led to a
mental health crisis in people residing in Iran¥,
Canada®, United Kingdom, Ireland, New Zea-
land and Australia®.

The data related sleep-quality showed that APs
had better sleep-quality than did the IPs. We also
found that APs who decreased their PA had poor-
er sleep-quality than did the other two subgroups.
It has been shown that the COVID-19 outbreak in-
creased poor sleep-quality worldwide>*. As men-
tioned above, the COVID-19 outbreak by itself can
decrease PA, mental health, and sleep-quality, as well
as increase anxiety levels. It has been also shown
that poor sleep-quality is associated with high level
of poor psychological well-being® as well as anxiety
disorders®®. Anxiety disorders are associated with
lower mental health-related quality of life and, when
accompanied with poor sleep-quality, the negative
impact on mental health becomes even greater*®. Poor
sleep-quality can also lead to reduced PA levels®, and
a strong positive correlation has been shown between
PA and mental health®. Thus, mental health, anxiety,
and sleep-quality are inter-related, and the combina-
tion can make them synergistic.

On the other hand, it has been shown that PA
and sleep have substantial positive effects on one
another®', with PA having a substantial positive ef-
fect on mental health®® and is associated with lower
anxiety®. According to previous studies, we pro-
pose that PA is a key strategy to combat the nega-
tive effects of COVID-19 outbreak on sleep-qual-
ity, anxiety, and mental health. Additionally, PA
levels more so than some other factors is affected
with COVID-19 outbreak and changes in PA levels
had a profound effect on the health-related factors
(mental health, sleep-quality, and anxiety).

The main strength of this study was the large-
scale sample size. However, our study is not with-
out limitations. Given that our study was con-

ducted in the middle of the COVID-19 outbreak
without of pre-COVID data about anxiety, mental
health, and sleep-quality, we cannot explore po-
tential changes in these factors. In addition, the
web-based voluntary approach of our study would
result in selection bias.

Conclusions

COVID-19 restrictions affected Iranian and
were associated with negative effects in terms of PA
behavior, anxiety, mental-health, and sleep-qual-
ity. These findings have substantial implications
for policy and guideline recommendations to en-
courage individuals to be physically active, and
thus promote lower anxiety level and better mental
health, well-being, and sleep-quality among indi-
viduals throughout the ongoing COVID-19 out-
break and the subsequent recovery period. Active
lifestyle must be encouraged during the COVID-19
outbreak while taking precautions.
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