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Covid-19 pandemic forced the governments to choose the policy to the lockdown the gathering centers,
including universities and schools to prevent the rapid spread of the disease, forcing millions of people to
stay at home for several weeks and even more. Staying in the home for such long periods is associated with a
change in the wake/sleep period (a kind of social jet lag) and the resulting alteration in feeding time and type
of food. Moreover, the prevalence of anxiety and depression resulted from the reduction in physical activity
and bad news also may help to worsen the social jetlag effect on these parts of society. Possible hazardous
changes in this factor are reviewed in this study and some suggestions for better management of this condi-
tion are also offered. Pubmed, SCOPUS, WOS, and Google Scholar data banks were searched using the
following keyword in combination and/or alone: jetlag, social jetlag, Chronobiology, photoperiod, metabolic
disease, cardiovascular, sleep/weak period. Longtime lockdown gathering centers are shown to change the
photoperiod cycle in people, and it may induce several consequences, including the effects on cognitive brain
function, induce mental illness, metabolic syndrome, insulin resistance, mitochondrial aging, and cardiovas-
cular diseases. Considering these facts, it is important to make rehabilitation programs for all the societies'
members for post-pandemic time.

Keywords: Covid-19, forced lockdown, social jetlag, depression, metabolic disturbances, anxiety, obesity.

respiratory syndrome coronavirus 2 (SARS-

CoV-2) was identified as the new SARS Cor-
onavirus, the rate of infection and also total death
from this new virus produced a global horror world-
wide and forced the governments to make different
and difficult decisions about their societies for sav-
ing their societies [1, 2]. These decisions, including
a lockdown of economic and instructive activities,
forced millions of young people to stay at home for
several weeks [3]. These decisions were chosen be-
cause there were no solutions for disease cure (no
vaccine and/or drug for the treatment of the virus),
and it was essential for inhibition of rapid disease
transmission [4], which was beyond the capacity
of health systems to deal with the growing wave
of hospital admissions. For several weeks, staying
at home can severely shift the weak/sleep duration

S ince October 2019, which the Severe acute

in the youth people [5]. The human is considered to
be morning and/or evening activity [6, 7], which is
shown to be regulated by the clock genes located
in the neurons within the suprachiasmatic nucleus
in the hypothalamus [8]. Disruption of photoperiod
and/or the time of the work (e.g., shift working in the
factories), namely classified as jetlag and social jet-
lag, respectively [9], can lead to a broad spectrum of
metabolism malfunction [10], cardiovascular disease
[9], and neural disease [5, 11, 12]. Social jetlag is first
mentioned by the factory workers whose shift was
changed to the evening, and they must work when
they were asleep in their everyday life [5]. However,
recently the researchers have considered another
type of social jetlag in people. They emphasize that
weekend holidays and long-term New Year holidays
can influence the photoperiod activity of the youth
so that they show a shift in their weak/sleep activity
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[6]. The Covid-19 lockdown of the universities and
schools led to a long-term holiday-like condition of
people, which may induce a severe health condition
of this part of the population. In this review, first,
we show how social jetlag (a direct result of the so-
called stay-at-home policy) may act as a stressor to
metabolic, cardiovascular, and neuronal disease in-
duction. Second, the possible ways of overcoming
this condition are offered.

Methodological aspects

Data Banks. In this review, several data banks
were used. Pubmed, SCOPUS, WOS, and Google
Scholar were searched using the following keyword
(in combination and/or alone): Jetlag, social jetlag,
chronobiology, photoper anxiety iod, metabolic dis-
ease, cardiovascular, sleep/weak period. In combina-
tion, we use the words ‘with, and, or’. Also, we use
Systematic Review, Meta-Analysis, and Review, for
furthering filtering of the data. At last, the time win-
dow was years 2000-2021.

Results. A total of 112 review articles were
founded after a comprehensive search of the data
banks. Among these articles, 43 articles were con-
sidering because of fulfilling our inclusion criteria.
Moreover, all the articles considering the psychologi-
cal effects of Covid-19 and Covid-19 signs and symp-
toms were considered.

The impact of Covid-19 lockdown
on circadian rhythm

There are scanty studies concerning the effects
of lockdown on change in circadian rhythm and its
hazardous effects on metabolic status. However, in
one study, Bagci and colleagues (2020) have empha-
sized that chronic photoperiod change during lock-
down may dramatically affect different organs of the
fetus body during its development [13]. According
to the previous studies, chronic changes during the
daytime photoperiod are enhanced by artificial light
during nighttime [8]. Change in photoperiod, as
indicated by the longtime light exposure which oc-
curred in lockdown during Covid-19, may alter the
function of all body organs, according to Bagic et al.
[13]. However, several questions are arising in this
regard. First, which hormonal changes occurred dur-
ing the lockdown in response to photoperiod change?
Second, how these hormonal changes can affect the
body organs such as the heart, lungs, kidneys, and
especially the brain? Tired of these alterations re-
main for a while? Forth, if there may be some epi-

genetic changes at the cellular level? Moreover, stile
other questions also may be existing in this regard.

Social jetlag and metabolic disturbance

Data indicated that some metabolic functions,
including blood glucose level and insulin secretion
from the pancreatic beta cells, are synchronized with
variation in plasma melatonin level [14]. In this re-
gard, data indicated that blood glucose level is un-
der the suprachiasmatic nucleus (SCN) in the hypo-
thalamus and the circadian activity of the pancreas,
liver, skeletal muscles, and white adipose tissue [13].
According to these data, social jetlag, most preva-
lent in modern societies on the metabolic malfunc-
tion, is mentioned in several articles in the past few
years [15]. On the other hand, there is a strong link
between metabolic dysfunction and the severity of
Covid-19 [16]. This interrelationship indicated that
focus on the metabolic disturbance during Covid-19
a lockdown may play a critical role in reducing the
Covid-19 side effects on society’s health. In this re-
gard, we will focus on the primary metabolic dis-
turbance induced by photoperiod change, including
insulin function, glucose metabolism, obesity, and
aging due to insulin resistance and glucose metabo-
lism disturbance.

Social jetlag and insulin resistance

Insulin resistance is defined as a reduction of
insulin function in the brain and periphery [17]. In-
sulin resistance may occur when the photoperiod cy-
cle is removed by shift working [18] or staying in the
artificial light, especially at home during nighttime,
dramatically changing the normal light/dark cycle
[13]. On the other hand, it is shown that increas-
ing the melatonin hormone during the dark phase
of the photoperiod cycle has a modulation influence
on insulin receptor sensitivity in different organs
[19]. According to these data, it is not surprising that
changes in photoperiod can influence the hormonal
status and induce several metabolic disturbances,
including insulin resistance [15]. However, insulin
resistance can induce several diseases such as brain
cognition deficit, eating behavior and obesity, and
anxiety and depression [17]. It must be noticed that
the psychological problems associated with Covid-19
lockdown are one of the most frequent signs in home
residents [11,20]. In this regard, it is postulated that
food composition and amount, physical activity, and
fin control of sleep/wake duration during lockdown
may help for the metabolic disturbance induced by
photoperiod changes [20].
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Social jetlag and glucose metabolism

As mentioned above, the change in the photo-
period cycle in the Covid-19 lockdown may influ-
ence the melatonin plasma level and induce insulin
resistance [17]. One of the most critical signs of in-
sulin resistance is glucose intolerance, defined as the
height of plasma glucose level after a glucose toler-
ance test. Cellular and molecular details of glucose
intolerance are suggested elsewhere [21]. In this
regard, it is essential to be noticed that glucose en-
tered into the target cells (skeletal muscle cells, liver
cells, and white adipose tissue cells) via an insulin
receptor-mediated mechanism [8]. Furthermore, as
mentioned above, the insulin receptors and insulin
function are modulated by the high melatonin level
during the dark phase of the photoperiod [19]. There-
fore, as predicted, shortening the dark phase of the
photoperiod during Covid-19 lockdown may induce
and/or enhance the modulation effect of melatonin
on insulin function and, at last, induces insulin re-
sistance and glucose intolerance [22].

Social jetlag and obesity

One of the consequences of insulin resistance
and glucose intolerance is obesity [22]. Abdominal
fat, which is defined as glucose and lipid abnormal
metabolism, is the main sign of obesity [23]. This
sign is shown to be frequently in the shift workers
and other personnel who have to work in the dark
phase of the photoperiod [24]. However, no study
focuses on the effects of social jetlag induced by
lockdown during the Covid-19 pandemic [12]. In
other words, because of the importance of obesity
as the resulted sign of insulin resistance and glu-
cose intolerance [18], on one hand, and the gap in
our knowledge in this regard, on the other hand, the
studies dealing with the effects of Covid-19 lock-
down on obesity should come into focus as soon as
possible [25].

Social jetlag and aging

Aging is considered the malfunction of
the hormonal systems, especially those dealing
with metabolism [15, 26]. According to the new
hypothesis, aging is a reduction in the ability of
the cell mitochondria for ATP production because
of the damaging effects of stress hormones on its
DNA and reduction of mitochondrial DNA for re-
production [27, 28]. As a result, the electron chain
system within the mitochondrial wall became dam-
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aged [29]. The aged mitochondria cannot produce
enough ATP needed for all cellular functions, in-
cluding protein synthesis, gene duplication, gene
and protein expression, and cell regeneration. The
result of these failures is defined as aging. As men-
tioned in the above parts in this section, disrupted
photoperiod [30], which is the character of the so-
cial jetlag including the Covid-19 lockdown, can
increase the hypothalamus-pituitary-adrenal axis
(HPA axis) and increase the cortisol plasma level in
the stress suffered victims [31]. One of the essential
effects of stress-induced aging is that those parts of
the brain involved in cognitive function, including
the hippocampus, the amygdala, and the frontal cor-
tex, exhibit morphological and functional alterations
[32]. The hazardous problem that can occur during
the Covid-19 lockdown photoperiod change on aging
may also have a high value for the governors [33].

Social jetlag and brain function

The brain is the main organ for the response
to stress [34], and chronic stress can damage the
brain structures, including the hippocampus and
frontal cortex [32]. Since the abnormal change in the
photoperiod cycle is considered a negative stressor
[35], it is not out of mind that abnormal photoperiod
change may affect brain function, especially those
categorized as cognitive functions. Several data exist
which indicated the importance of the photoperiod
phenotype of brain function (for rev see: Correa, et
al. 2020 [36]). In addition, it is shown that photo-
period change can induce insulin resistance in the
brain [10, 30, 37]. Insulin resistance in the brain
is considered one of the leading causes of cogni-
tive deficit [38]. The central brain region which is
thought to be responsible for cognitive dysfunction
in response to stress is the hippocampus [39, 40].

Although photoperiod cycle change can in-
duce cognitive function deficit, it is also essential
that photoperiod change can induce hippocampal
shrinkage [41, 42]. Hippocampal shrinkage is also
the main basis for several mental diseases, includ-
ing anxiety and depression [43, 44]. According to
previous studies, photoperiod cycle change can
induce anxiety and depression in young and older
people [45, 46]. Because stress disorders may lead
to a failure chain that may end with suicide [47], it
is also a hazardous problem that must be resolved in
the pandemic lockdown. However, it is no clear if
photoperiod change induced by Covid-19 lockdown
can influence cognitive function or not? Researches
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in this area can help the governors to address the
hazards of longtime photoperiod cycle change.

Social jetlag and cardiovascular
system function

The cardiovascular system is shown to be af-
fected during the photoperiod cycle change [48]. It
is now clear that a shift in the photoperiod cycle can
interact with hormonal body pattern, increase the
glucose plasma level at the time that the body did not
need, and increases several adipokines, including
leptin and adiponectin, in the plasma that can im-
pair the lipid metabolism and in turn induce dyslipi-
demia and vascular diseases including coronary ar-
tery disease [10, 12, 49, 50]. Moreover, disruption of
the light/dark cycle can interact with peripheral and
central clock cells and induce cardiac dysfunction
and cardiac arrest [9, 29, 51]. The severity of car-
diovascular dysfunction is shown in the mortality of
cardiac attacks in shift workers [48]. As mentioned
in the above sections, there is no study dealing with
the effects of photoperiod cycle change resulting
from Covid-19 pandemic lockdown on cardiovas-
cular system dysfunction in young people, and it is
also among the most important studies that should
be done.

Conclusion remarks. Jetlag and social jetlag
are associated with several hazardous consequences
on societies [26], which are well discussed in huge
research and review articles. For example, the inci-
dence of Covid-19 and its mortality and morbidity
has forced governments worldwide to lockdown the
gathering centers, including the schools and uni-
versities, to reduce the social contact and reduce
the number of Covid-19 suffered as a result [13, 52].
However, the longtime lockdown is shown to change
the photoperiod cycle in people, and it may induce
several consequences, including the effects on cogni-
tive brain function, induce mental illness, metabolic
syndrome, insulin resistance, mitochondrial aging,
and cardiovascular diseases. Considering these facts,
it is essential to make rehabilitation programs for all
the societies’ members, especially the youth and
older people, for post-pandemic time. In addition,
studies also needed to clarify the impact of Covid-19
lockdown-induced photoperiod cyclical change in
healthy people. Thus, it seems that the effects of
the holidays caused by the Covid-19 pandemic may
lead to metabolic problems and even obesity, which
may increase the risk of severe Covid-19 disease if a
person becomes infected. To reduce such a problem,

health policy-makers and planners should consider
strategies for creating physical activity at home or in
the quarantine area, nutrition control programs, and
provide programs to regulate the sleep-wake cycle.
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[Mangemis Covid-19 3mycuna ypsiau 6ararbox
KpaiH BUOpaTH TOJITHUKY IIOJAO 3aKPUTTS MICIlh
KOJICKTUBHOI'O TiepeOyBaHHS JIIOACH, 30KpeMa yHi-
BEPCHUTETIB 1 IIKiJ, s 3armo0iraHHs MOIIUPEHHS
xBopoOu. lle 3Mycuino MinbiioHW JFONelt 3amuiia-
THCS BJIOMa TMPOTSTOM AEKiJTbKOX THXHIB 1 HaBITh
oinbme. [lepeOyBaHHS BIOMa MPOTATOM TPUBAIUX
MIEPiOJIiB YacTO MPHU3BOJAUTH JI0 30010 IHKIIB CHY
Ta HECIaHHS (CBOTO POAY COMLIaIbHUW JKETNar) i
MOB'SI3aHOTO 3 LIUM 3CYBY Y 4aci NpuiMaHHs DX Ta
3MmiHu THNY iki. KpiM Toro, migBUIIEHA TPHBOXK-
HICTB 1 JeTpecis, CIIPUYUHEeH] 3HIKEHHAM (hiznud-
HOl aKTHBHOCTI Ta MOTaHMMM HOBHHAMH, TaKOX
MOXYTb IOCHJIUTU COLIAJIbHUH JKeTnar. Y LbOMY
JIOCTTIPKSHH] pO3TIITHYTO MOXKJIMBI HeOe3IeuHi Ha-
CITIIKMA TaKWX 3MiH, a TaKOX 3aIPOMOHOBAHI JIesKi
MPOIO3UILiT 010 €(EeKTUBHINIOTO YIIPaBIiHHS Ta-
koro curyarniero. [lomyk B 6a3ax manux Pubmed,
SCOPUS, WOS i Google Scholar npoBoauiu 3a Ta-
KMMH KJIIOYOBHMH CJIOBAMM: JIKETJIAT, COL[iaIbHUN
JOKETIIAT, XpOHOOi0I0Tis, oTonepios, MeTadoIiaHi
Ta CEpLEBO-CYANHHI 3aXBOPIOBAHHS, LIUKJ CHY/aK-
tuBHOCTI. [lokaszaHo, 110 TpUBaie 3aKPUTTS MiCUb
KOJISKTHBHOTO TiepeOyBaHHS 3MIHIOE JKUTTEBI IU-
KJIHA JIOJ€H, 1 11€ MO)KE€ BIJIMBATH Ha KOTIHITHUBHI
(hyHKIIIT MO3KY, CIIPUYMHIOBATH IICUXIYHI 3aXBOPIO-
BaHHS, METaOONIYHUNA CHHAPOM, PE3UCTCHTHICTH
JI0 1HCYJIiHY, CTapiHHS MITOXOHAPIA Ta CepreBO-
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CYIVHHI 3aXBOPIOBaHHA. 3 omisiay Ha Ui (akTu
BaYKJIMBO PO3poOUTH peabiiiTauiiiHi mporpamMu s
BCIX UJICHIB CYCIUJIBCTBA HA MOCTIAHJACMIYHUN I1e-
pioz.

Knwuosi cmosa: COVID-19, Bumyiiena

130711151, COMiaIbHUM JKETIIar, Aerpecis, MeTado-
JYHI TOPYIIEHHS, TPUBOTa, OXKHPIHHSL.
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