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Abstract

Lifestyle changes in the past few decades have resulted in irregularity in sleep and meal timings. People are taking less sleep
and resorting more to unhealthy food and eating habits. These factors are the most important health determinants. Sleep, food
choices and eating habits are closely associated with each other. Thus, the crosstalk between circadian rhythms, sleep, and
food needs urgent attention and discussion for better health management. Various research studies indicate that a healthy
trend in sleep augments the regularity in meal timings and good eating habits. Healthy food and eating habits, in turn, boost
sleep quality. Deterioration in the quality of anyone adversely affects the other. Several health disorders like obesity, diabetes,
cancer, cardiovascular problems, and low immunity can be linked to these disturbances. The present review considers several
previous studies to point out the inter-relationship between sleep and eating habits and the various health disorders arising from
poor attention. Poor sleep promotes the tendency to eat junk food or eat at odd times, such as snacking late at night, leading to
weight gain and other health problems. Junk food and unhealthy eating habits cause sleep disturbances. This inter-relationship
of sleep and food preferences is important as it can have important treatment implications for health disorders arising due to
these modifiable behavioural factors. Circadian alignment, improvements in sleep timings, and healthy eating habits have
positive effects on other health behaviours as well.
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INTRODUCTION

Today’s digital era with increased job hours and shift
work has resulted in a society that has asleep and food-
related issues like irregular sleep timings, reduced
sleep duration, poor sleep quality, and unhealthy feed-
ing habits (James et al., 2017). Sleep strongly regulates
several physiological functions in the body, including
metabolism, whereas food gives energy, controls
growth and repair, and is also associated with immuni-
ty. Sleep and feeding pattern are affected by one an-
other. Changes in sleep timings quite often result in
changes in meal timings and feeding habits. Today's

sleep-deprived busy life rapidly promotes unhealthy
fast-food culture, which is associated with several ad-
verse health consequences (Naito et al.,, 2021). There
are several factors responsible for sleep deprivation.
These can be attributed to profession-related compul-
sions or can be a result of the modern lifestyle. Modern
lifestyle and technology have provided the opportunity
to work pan-globe. This working style has various ben-
efits which come at a cost. The countries located at
different longitude have different time zones. Therefore
people who are located at a time zone that is different
from where they are providing services have to work at
odd hours, compromising their sleep timing, pattern,

This work is licensed under Attribution-Non Commercial 4.0 International (CC BY-NC 4.0). © : Author (s). Publishing rights @ ANSF.


https://doi.org/10.31018/jans.v13i4.3155
https://doi.org/10.31018/jans.v13i4.3155
https://doi.org/10.31018/jans.v13i4.3155

Chand, B. et al. / J. Appl. & Nat. Sci. 13(4), 1470 - 1477 (2021)

and quality. The most common of which are business
process outsourcing (BPOs) operating between coun-
tries (Taylor and Bain, 2005). Also, the 24*7 working
due to modernization and demand from companies op-
erating continuously have led to a massive number of
people working in shifts. A segment of these workers is
deployed at night, compromising their sleep. The objec-
tive of the present review is to highlight some of the ill
effects of present-day eating habits and sleep disrup-
tion due to changing lifestyles on human health with
pieces of evidence available in scientific literature.

EFFECT OF ARTIFICIAL LIGHT ON MELATONIN
SECRETION

Artificial light plays a significant role in disrupting sleep
and biological processes controlled by endogenous
circadian clocks (Lunn et al., 2017). It can be regarded
as the single most important factor responsible for
disrupting our major circadian systems, including
sleep-wake and feeding-fasting, which regulate and
play a chief role in our wellbeing. Melatonin secretion is
suppressed and sleep onset latency is increased
by exposure to artificial bright light during the night-
time (Cho et al, 2015). Artificial lightat night
affects melatonin secretion and causes sleep disturb-
ances (Xiao et al., 2020). The role of melatonin has
been found to augment and regulate circadian clocks.
Melatonin secretion within the body gets affected by
light-dark cycles is a fact established by numerous re-
searchers. For example, a study found that melatonin
secretion is suppressed beyond the light intensity of
~400 lux, if, continuous exposure is beyond 29 hours
(Wever et al., 1983). In a similar study, the exposure to
short-wavelength light with just a single pulse of 4 hours
on the third day of a 4-day trial immediately after habitu-
al wake time has been found to disrupt the circadian
rhythms timings, altering the melatonin secretion
(Warman et al., 2003). The most pronounced effect of
artificial light on human life has been sleeping quality
degradation resulting in reduced sleep duration and
frequent sleep fragmentation.

INTERNET USAGE AND SLEEP

For almost the last two decades, the internet has be-
come an inseparable part of our life. Keeping aside the
work-related compulsions, in general, excessive inter-
net usage like social media has played a great role in
sleep disruption. The internet has crept into our lives
like a necessary evil. Internet addiction is a new lifestyle
disorder in human lives. Internet usage alters sleep
rhythms (Rotunda et al., 2003). A recent study has
demonstrated that internet addiction is associated with
poor dietary habits, sleep problems, and fatigue symp-

toms (Bener et al., 2019). Blue light emitted from com-
puter screens, e-readers, and smartphone displays
constitute a risk factor for sleep and circadian disorders
(Hatori et al., 2017). Increased technology and social
media use have resulted in fear of missing out (FOMO)
and has been linked to negative health outcomes, in-
cluding poor sleep hygiene (Rogers et al., 2019). High
screen time exposure increases consumption frequen-
cies of foods high in fat, free sugar, or salt, whereas
long sleep duration may favourably be related to chil-
dren’s healthy food choices (Bornhorst et al., 2015).

EFFECT OF SLEEP ON FOOD CHOICES,
EATING HABITS AND HEALTH

It is now a well-known fact that sleep plays a vital role
in glucose regulation and cardiovascular function. It
plays a major role in the central control of appetite and
energy expenditure. Sleep loss results in decreased
production of hormones like leptin and ghrelin, which
have an essential role in glucose metabolism and the
prevention of obesity (Cauter et al., 2008). Similarly,
sleep parameters regulate food choices, and disrupted
sleep indices are related to problematic eating behav-
iours (Ogilvie et al., 2018). A study by Kruger and co-
workers found a significant association between food
choices and sleep duration in adolescents (Kruger et
al., 2014). Thus, considering the importance of the as-
sociation between sleep and food choices in regulating
health among adolescents, sleep quality and duration
need urgent attention to reduce health-related issues.

A study involving 10,726 students in China revealed
that 40 % of them were taking a sleep of less than 8-
hour duration, indicating insufficient sleep among Chi-
nese adolescents. Sleep insufficiency had a significant
association with unhealthy food choices, whereas the
longer sleep duration was associated with healthy eat-
ing habits. Adolescents with sufficient sleep reported a
higher likelihood for milk, fruits, vegetables and water
consumption. They were also found to be involved in
moderate  physical activity, including muscle-
strengthening physical activity. They have lower ciga-
rette usage, lesser alcohol consumption, lower sweet
intake or liking for western fast food, and lesser break-
fast skipping than the students with a habit of lower
sleep duration (Gong et al., 2017). Stamatakis and co-
workers reported similar findings showing an associa-
tion of short sleep duration with certain obesity-related
behaviours in rural communities in Missouri, Tennes-
see, and Arkansas (Stamatakis and Brownson, 2008).
Short sleep duration is particularly linked to lower phys-
ical activity along with low fruit and vegetable consump-
tion which shows the importance of quality and duration
of sleep on human health, manifested indirectly through
food choices. Another similar study involving a sample
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comprising 1,75,261 adolescents from 64 countries, the
examples of which include the USA, Australia, China,
India, Latin America, and the Caribbean countries,
pointed out the link between sleep deprivation and fast-
food culture. In this study, 6.6% of males and 8.4% of
females reported sleep disturbances. In both genders,
it was found that there is a strong positive association
of stress-related sleep disturbances with carbonated
soft drinks and fast-food intake (Khan et al., 2020).
Throughout the world, there is an increasing trend of
smaller and nuclear families. Interestingly, smaller
families have shown a preference for fast food and a
trend of reduced sleep. A sample survey of teenage
girls from nuclear families also shows a similar trend of
preference for fast food and reduced sleep. Simultane-
ously they show significantly high-stress status, poor
sleep quality, and higher odds of eating disorders
(Rasouli et al., 2021). Late sleepers take sleep of short-
er duration and they suffer from later sleep onset and
early sleep offset and prefer delayed night-time meals.
Late sleepers consume more calories at dinner and
after 8 PM. They prefer fast food, high-calorie drinks,
and lower fruits and vegetables (Baron et al., 2011).
Adolescents and adults have similar sleep patterns and
fast-food consumption, as pointed out in one of the
studies in a sample of USA State police officers
(Tewksbury and Copenhaver, 2015). Food preferences
are directly linked to health. Obesity, diabetes, and gas-
trointestinal problems may be caused by excessive fast
-food consumption. It can cause sleep deprivation and
hyperactivity (Hardman, 2020). A study found that
obese children with Obstructive Sleep Apnea (OSA)
consumed 2.2 times more fast food. They ate fewer
fruits and vegetables. They took 4.2 times lesser part in
organized sports. OSA has been found to show a posi-
tive correlation with plasma ghrelin (orexigenic hor-
mone or hunger hormone) levels (R2, 0.73; P < .0001),
but not visfatin levels, particularly when obesity was
present. The severity of the underlying conditions may
further be aggravated by these, as in persons with
OSA, ghrelin increases the appetite and caloric intake
(Spruyt et al.,, 2010). Short sleep increases appetite
and hence obesity (Prinz, 2004).

Shorter sleep duration has been linked to reduced
leptin, leading to increased body mass index (BMI)
(Taheri et al., 2004). There is plenty of proof that obesi-
ty increases the risk for diabetes. Generally, older indi-
viduals are more obese and have more reported cases
of diabetes. The risk for diabetes is increased by both
the duration and magnitude of obesity (Bray, 1992).
There is also ample proof that the population is at risk
of developing obesity due to short sleep duration
(Singh et al., 2005). The sleep duration for less than 12
hours in infants below the age of 3 years is linked with
being overweight (Taveras et al., 2008). Similarly, the

association between short sleep duration and obesity
in young adults has also been reported (Hasler et al.,
2004). Shift workers are always at a greater risk of
obesity; for example, short sleep duration related to
work in truck drivers has been proved to cause obesity
(Moreno et al., 2006). The professions involving long
working hours may force the person to take sleep for a
shorter duration resulting in increased BMI (Magee et
al., 2011). As already mentioned, the effect of sleep
disruption is exhibited chiefly through leptin levels. Be-
cause the short sleep duration diminishes the leptin
level in the body, it increases the adiposity causing
obesity (Chaput et al., 2007). Early sleeping at night
improves breakfast choices and helps in obesity pre-
vention during adolescence (Asarnow et al, 2017).
Daily energy intake and fat, protein, and carbohydrate
intake are increased with partial sleep restriction with a
duration of 5.5 h day™" (Fenton et al., 2021).

Increased risk for diabetes results from abnormal glu-
cose metabolism and there are shreds of evidence for
the link between diabetes and sleep insufficiency and
sleep disruption (Reutrakul and Cauter, 2014). Pro-
longed sleep restriction decreases the metabolic rate,
increasing the plasma glucose concentration after a
meal due to inadequate pancreatic insulin secretion,
leading to diabetic conditions (Buxton et al., 2012). A
large proportion of the world population is now involved
in shift work. For example, 1.5 million of the Australian
population is engaged in professions involving shift
work. Several sleep disorders are linked with shift
work, including insomnia, excessive sleepiness, or
sleep apnea (Rajaratnam et al., 2013). A study indicat-
ed that shift workers generally prefer fast food or eat
cold food (Strzemecka et al., 2014). In a study involv-
ing a sample of nurses engaged in shift work in Turkey,
they have been found to take higher energy food than
those without shift work (1756+ 659 kcal versus
16941431 kcal, p>0.05). They were found to consume
higher carbohydrates & fats but significantly lesser pro-
teins (Varli and Bilici, 2016). Shift work lowers both
quality and quantity of sleep, as manifested in a study
involving a sample population of shift workers com-
posed of 65 males and 44 females, aged between 18
and 64 years from Europe. Very high proportions
(48%) were found overweight or obese. There was
complete consensus on the reduction of sleep quality
and quantity. Most of them described their eating hab-
its as ‘irregular’, ‘erratic’, and ‘rushed’ with negative
trends of eating patterns and poor nutritional quality of
foods consumed. 30% of the volunteers reported re-
duced weekly physical activity with only once or even
less, with a little cardiovascular workout. Smoking lev-
els were reported significantly higher. The respond-
ents reported negative impacts on mental health due to
shift work (Nea et al., 2018).
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EFFECT OF FOOD ON SLEEP QUALITY AND
SLEEP DURATION

Not only the sleep quality and duration regulate food
choices or eating habits, but the vice-versa effect of
food on sleep regulation is also seen. There are numer-
ous shreds of evidence of the link between diet and
sleep. In the developed parts of the world as well as in
the developing and third world countries like India, Bra-
zil, Argentina, Guyana, South Africa, Latin American
countries, there is a rapid lifestyle change. Throughout
the world, the trends of poor sleep quality and un-
healthy eating habits are very much similar. Normally,
humans are expected to take three meals a day: in the
morning, afternoon and night, but in the present times,
people are taking a calorific diet more than three times
a day with irregular meal timings.

In most cases, our eating window exceeds 15 hours a
day. For instance, a camera phone-based study found
disrupted feeding fasting cycles and patterns among
adults in India, which may have several adverse conse-
quences on health (Gupta et al., 2017). Not only in
adults but, similar patterns have also been observed
and reported for school-going Indian adolescents
(Gupta and Khare, 2020). Similarly, in Indian working
women, an increasing trend of disruption in feeding-
fasting has been found along with disruption in other
circadian routines (Gupta, 2019). As already men-
tioned, this may be due to their work-related compul-
sions or the rapidly growing fast-food culture. The study
conducted by St-Onge et al. (2016) elucidates the role
of diet on sleep. They have concluded that healthy food
choices in the general population with increasing fruits
and vegetable intake, choosing whole grains (higher in
fibre), and favouring vegetable oil can benefit good
sleep. Healthy food choices promote good sleep
(Peuhkuri et al., 2012). Late-night food eating habits
negatively affect the sleep quality in healthy individuals
(Crispim et al., 2011). By analyzing the conclusion of
the above studies, it is clear that sleep deprivation pro-
motes unhealthy food choices and unhealthy food
choices lead to sleep problems like sleep degradation
and deprivation, strongly indicating a link between
these two.

EFFECT OF SLEEP, FOOD AND LIFESTYLE ON
DIABETES

Lifestyle changes resulting in alteration of sleep and
food parameters can be held responsible for several
health disorders. Among these, diabetes deserves spe-
cial attention as diabetes is affecting a large part of the
population throughout the globe. Keeping aside the
genetic reasons, lifestyle changes are a direct suspect
for increasing type-2 diabetes mellitus cases. Diabetes

affects all age groups without any gender bias. A sam-
ple survey indicated 12.1% cases of diabetes and
14.0% cases of glucose intolerance without any gender
difference in India. Diabetes has a direct and independ-
ent association with age, BMI, Waist-to-Hip-Ratio
(WHR), and family history of diabetes. Another interest-
ing finding is the direct relationship between monthly
income and sedentary physical activity resulting in dia-
betes. Glucose intolerance has a positive association
with BMI, age, and family history of diabetes
(Ramachandran et al., 2001). The problem with diabe-
tes is that it leads to several other comorbidities also. In
a survey of newly diagnosed 4,600 diabetic patients
aged 41-50 years, 1.06% had nephropathy, 6.1% had
retinopathy, and 13.15% had neuropathy. Among
these, 23.3% had hypertension, 26% had obesity, 27%
had dyslipidemia, and ischemic heart disease was
found in 6% (Sosale et al., 2014). An analytical study
from a tertiary care hospital in North India found that at
least 2.7% or 592 of the total deaths were linked to dia-
betes among the 21,584 deaths of 3,06,652 patients
admitted between 1991- 1999 (Bhansali et al., 2003).
Circadian systems regulate sugar metabolism, and dis-
ruption in these may cause obesity and diabetes. These
may include disrupted light-dark, sleep-wake, and feed-
ing—fasting cycles (Taheri, 2006 and Watanabe et al.,
2010). Diabetes results from the dysfunction of mito-
chondria in B-cells of the pancreas, leading to oxidative
stress in B-cells which causes lower secretion of vital
glucose metabolism hormone, i.e., insulin. This dys-
function of mitochondria may be due to disruption of the
central or peripheral (B-cell) clock along with several
other factors (Lee et al., 2018). Metabolic deregulation
arises from circadian disruption, insufficiency of sleep,
and altering the meal amount and timings, leading to
weight gain, obesity, and ultimately to type 2 diabetes
(Depner et al., 2014 and Javeed et al., 2018).

EFFECT ON CARDIOVASCULAR HEALTH

Increased BMI and obesity have a direct link with cardi-
ovascular diseases. Circadian disruption arising from
shift work, jet lag, late eating, and sleep-wake disturb-
ances increase the cardiovascular risk factors (Ruger et
al., 2009 and Chellappa et al., 2019). Sleep duration of
fewer than 6 hours is risky and induces the develop-
ment of chronic diseases, particularly hypertension,
cardiovascular disorders, stroke, and cancer (Ruger et
al., 2012). Women with sleep debt are more likely to be
obese and have hypertension with an increased risk of
cardiovascular disorders (Cabeza et al., 2019). Circadi-
an disruption plays a role in the onset and development
of cardiovascular (CV) disease, and treatments to miti-
gate circadian disruption may diminish CV risk
(Chalupa et al, 2019). Sleep restriction increas-
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es food intake and causes cardiovascular disorders,
whereas better sleep habits are associated with good
cardiovascular health among women (Makarem et al.,
2019). Similar to adults, in children and adolescents
also, there is strong evidence on the association be-
tween short sleep duration and increased adiposity
markers and high blood pressure (Sun et al., 2020).

A CAUSE OF CANCER

Unhealthy food, sleep apnea and escalated BMI are
also interlinked with many types of cancer. (Sugimura,
2002 and Seidell, 2010). Disruption of the circadian
clock damages the organization of the gene regulating
the cell cycle and protein expressions, leading to de-
regulated cell proliferation and subsequent tumorigene-
sis (Savvidis and Koutsilieris, 2012). A significantly in-
creased risk for breast cancer was reported in Japa-
nese women who slept 6 hours or less on average
(Kakizaki et al., 2008). Possibly due to greater overall
melatonin production in long sleepers, there is an in-
verse association between sleep duration and breast
cancer risk in women (Verkasalo et al., 2005). Similarly,
Unhealthy food choices may be associated with an in-
crease in breast cancer risk (Deschasaux et al., 2017).
In postmenopausal women, both extremely short and
long sleep durations increase the risk of colorectal tu-
morigenesis (Jiao et al., 2013). An inverse association
has also been observed between sleep duration and
risk for prostate cancer (Kakizaki et al., 2008). Analysis
of association between the British FSA-NPS (Food
Standards Agency Nutrient Profiling System) individual
score and cancer risk indicates that there may be a 34
% increase in overall cancer risk due to unhealthy food
choices (Donnenfeld et al., 2015). Like food choices,
eating habits, and sleep rhythms are interlinked, their
overall impact on the pathogenicity of cancer may also
be affected by each other.

EFFECT ON IMMUNITY

In the tough times of health crisis due to the current
COVID-19 pandemic, immunity is very important for
survival and to offset the effects of novel coronavirus.
There is a need to study the role of circadian systems
especially involved in regulating sleep and eating pref-
erences for the current pandemic. Sleep and healthy
circadian rhythms act as immunity boosters for inpa-
tients and help faster recovery in many ailments. So,
hospital management should provide an environment
with uninterrupted proper sleep to inpatients (Tan et al.,
2019). There is also a need to determine the role of
OSA in the risk of COVID-19 infection and its severity
(Tufik et al., 2020). Both sleep and food play a vital role
in immunity. So, sleep, food, and eating habits could

have a possible role in managing the severity and risk
of Covid-19. Comorbidities like hypertension, cardio-
vascular disease, diabetes, chronic respiratory disease,
chronic kidney disease (CKD), and cancer increase the
risk of mortality in COVID-19 patients (Shahid et al.,
2020 and Assaad, 2020). In the list of several other
factors that can cause these comorbidities, the circadi-
an disruption of sleep and feeding fasting cycles also
find a place. Therefore, the importance of crosstalk
between circadian rhythms, sleep and eating habits’
implications in human health management can be un-
derstood.

Conclusion

The study concluded that sleep and food choices affect
each other. There is a significant role of crosstalk be-
tween circadian rhythms, sleep and food safety implica-
tions in human health management as sleep and food
are the most important health determinants. Disturb-
ance in one factor degrades the quality of another. Re-
duction in sleep quality and duration leads to unhealthy
food choices and irregular meal timings. In turn, un-
healthy food choices and irregular meal timing reduce
sleep quality and quantity. Sleep and food affect our
immunity and health directly. There are a lot of adverse
health consequences which arise due to sleep degra-
dation and unhealthy food choices. Focusing on sleep
quality, duration, and eating habits can be highly im-
portant for the risk management of several health disor-
ders.
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