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Abstract 

In recent times there are a lot of changes in sleeping and eating habits of the man due to 24X7 

lifestyle. Entry of electricity and artificial light into our life has played a great role in changing 

our lifestyle. Television has also played an important role in developing the habit of sleeping late 

at night. Shift from agriculture profession to office jobs has occurred at a very rapid pace in 

recent times. Profession-related compulsions have resulted in circadian disruption to a great 

extent for example increasing night shift working culture is affecting sleeping patterns along 

with changes in eating routines and food preferences. In the last two decades, internet and social 

media addiction can be considered a major factor responsible for circadian disruption of 

sleep.  At present, there is a trend of sleeping for a lesser duration along with frequent sleep 

disruption due to various factors. Similarly, meal timings have also become irregular. Instead of 

3 meals a day we are taking caloric diets more than 3 times a day due to the easy availability of 

packed snacks and fast foods. It is now a well-known fact that circadian disruption is the cause 

of several health disorders. The present study is an attempt to find out the extent of circadian 

disruption of sleep and meal timings in a sample population of inhabitants of an Indian hill state 

Himachal Pradesh. We observed a significant sleep fragmentation, circadian disruption, 

reduction in sleep duration, unhealthy food preferences, and irregular routine of meal timings, 

which possibly may have direct or indirect adverse consequences on health.   
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INTRODUCTION 

In the entire evolutionary history of human life, there have never been so rapid lifestyle changes 

as what has occurred in the last 3-to 4 decades with changes in many of our habits and routines 

especially related to sleeping and eating patterns. These changes have occurred so fast that our 

bodies may have not gotten sufficient time to adapt to these at a similar pace. This has been 

resulting in several lifestyle health disorders like cardiovascular disorders, obesity, type-2 

diabetes, low immunity, various types of cancer, lower working efficiency along with mental 

health disorders. 

From the scientific literature, it can be easily concluded that food and sleep are among the most 

important health determinants. The not only reduction in quality of these but their circadian 

misalignment also affect our health adversely. There is a strong link between circadian 

misalignment and many mental as well as physical health disorders. For example, a study in 

Chicago found out that in the students in the age group 11-14 years, the habit of sleeping for less 

duration was associated with lower grades and self-esteem along with higher initial levels of 

depressive symptoms (Fredriksen et al., 2004). Circadian misalignment causes mental as well as 

behavioral health disorders (Sletten et al., 2020). Disturbances in sleep rhythms result in mental 

health disorders, like sleep and mental health share overlapping neural mechanisms (Foster, et 

al., 2013). The magnitude of autism, depression, and Parkinson's disease is increased by the 

circadian disruption of sleep (Logan and McClung, 2019). In people with altered circadian 

rhythms major depressive disorder (MDD), bipolar disorder (BD), anxiety, and schizophrenia 

(SZ) are commonly reported (Walker et al., 2020). Along with mental health circadian 
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disruptions of sleep affect our physical well-being also (Karatsoreos, 2012). Human performance 

is degraded by acute disruption of the 24-hr sleep-wakefulness cycle (Taub and Berger, 

1976).  Overweight and obese status can be linked to reduced amounts of sleep (Vorona et 

al., 2005).  Glucose metabolism is adversely affected by circadian disruption of sleep (Mason et 

al., 2020). Sleep loss and disturbances are risk factors for the development of type-II 

diabetes (Tasali et al., 2009).  Cardiometabolic functioning is controlled by circadian systems 

(Rüger and Scheer, 2009). Sleep disturbances and disruption of the internal circadian timing 

system result in diabetes type -2 and cardiovascular health disorders (Kervezee et 

al., 2020). Cardiovascular function is adversely affected by misalignment of the circadian timing 

system in association with behavioral and environmental cycles (Chellappa, et al., 2019). 

Several hallmarks of cancer including DNA damage, repair, cell proliferation, and death are 

controlled by circadian clocks (Pariollaud and Lamia, 2020). Circadian disruption of sleep may 

result in cancer and other health disorders (Stevens et al., 2007). Circadian disruptions of sleep 

can be associated with breast cancer (Stevens, 2005; Stevens et al., 2014).  Immune responses 

are impaired by sleep deprivation and restriction as a consequence of disrupted physiological 

and endocrine circadian rhythms (Bollinger et al., 2010; Haspel et al., 2020).  In mice, chronic 

circadian misalignment accelerates immune senescence and results in weakened immunity 

(Inokawa et al., 2020). Reduction in lifespan has also been reported in other organisms 

like Drosophila (Boomgarden et al., 2019). For healthy life we need to keep our biological 

clocks synchronized with our activities, unfortunately, with today’s busy life it seems difficult. 

Similar to sleep patterns circadian disruptions in meal patterns also affect health adversely. 

Prolonged alterations in meal timings and meal frequencies cause metabolic syndrome 

(Alkhulaifi and Darkoh, 2022). A study in Japan found that irregular meal timing was associated 

with lower physical activity levels, higher productivity loss, and higher neuroticism (Tahara et 

al., 2021). Regularity of meal timings has many health benefits like lower LDL-cholesterol, 

lesser cardiometabolic risk factors, and optimum insulin secretions (Pot et al., 2016). Irregular 

food timing may have an association with inflammatory bowel disease (Chakradeo et al., 2018). 

Higher meal frequency, variations in meal timings, distribution of daily energy intake, and night-

time eating, increase disease risk whereas regular meal patterns, reduced meal frequency (2–3 

meals/day), and regular fasting periods have health benefits like modulation of the gut 

microbiota, increased autophagy and stress resistance, and reduced inflammation (Paoli., 

2019). Irregularity in meal timings affects our gut microbiota for example prolonged variations 

in meal timings increase the symptomatic infection of Helicobacter pylori infection and may 

cause gastritis (Lim et al., 2013). Variations in meal timings and disruptions in daily eating-

fasting cycles are at present very common in Indian society and may have adverse health 

consequences (Gupta et al., 2017; Gupta and Khare, 2020). 

 

METHODS 

The survey was conducted online mode with the help of google forms. The 2965 subjects above 

the age of 18 years irrespective of gender from all districts of Himachal Pradesh were included 

in this study. They were contacted through social media apps like WhatsApp, Facebook, 

Instagram, or others and also through personal contacts.  Duplicate entries were excluded and 

results were moderated accordingly. Participation in the survey was completely on a voluntary 

basis and all guidelines regarding ethics for research on human subjects were followed. 
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RESULTS: 

A) SLEEP PATTERNS 

 Sleep is very important for normal brain function and systemic physiological mechanisms. Sleep 

disturbances can cause various health issues. Sleep disruption affects psychosocial health, 

performance, and risk-taking behaviors. Long-term circadian disruption of sleep leads to 

hypertension, dyslipidemia, cardiovascular disease, weight-related issues, metabolic syndrome, 

type 2 diabetes mellitus, and many types of cancer. Sleep disturbances have so much profound 

effect that they can increase the all-cause mortality in humans also (Medic et al, 

2017); Baldwin et al., 2010); Papadopoulos et al., 2020; Muzet, 2007). In today’s society, the 

sleep-wake routine is becoming irregular due to different factors. 

In the present study, only 51.2% of respondents reported regularity in sleep-wake routines 

(difference of < 0.5 hours in routine sleep-wake timings), 42.8% with slightly irregular routines 

(difference of > 0.5 to <1.5 hours in routine sleep-wake timings), and 6.1% of participants 

reported very high irregularity in their sleep-wake timings (difference of > 1.5 hours in routine 

sleep-wake timings). 

7.9% of the participants in our study reported that they experience very frequent sleep 

disturbances (at least once a week). 15.7% of respondents experience sleep disturbances often (< 

once in a week), 65.6 % rarely (< once in a month). Only 10.8% of respondents are able to take 

sound sleep without disturbances. The chief cause behind the sleep disturbances is sound 

pollution during the night.  

To promote good health the requisite duration of sleep per 24 hours varies for different 

age groups for example it should be 12 to 16 hours for infants of 4 to 12 months, 11 to 14 hours 

(including naps) for children 1 to 2 years of age, 10 to 13 hours for children 3 to 5 years of age, 

9 to 12 hours for children 6 to 12 years of age, 8 to 10 hours for teenagers 13 to 18 years of age, 

7-9 hours for adults above the age of 18 years (Ohayon et al., 2017; Paruthi et al., 2016; Ross, et 

al., 2020). In our survey which had all participants above the age of 18 years, 7 or more than 7-

hour average daily sleep is reported by only 19.6% of respondents, 6–7-hour sleep is reported by 

65.3%, and 4-6 hours of sleep by 13.8% of respondents. Interestingly 1.3% of respondents said 

that they take sleep for about 4 hours only. So, almost 15.1% of people are taking sleep less than 

6 hours per 24 hours. In the olden days before the entry of electricity and artificial lights, people 

were used to sleeping early at night and waking up early in the morning. 

Indians had a tradition of sleeping early at night and waking up the next morning before 

sunrise i.e. at Brahma Muhurta (the time between 04:24 AM to 05:11 AM) and it is considered 

that the habit of waking up early in the morning makes us healthier (Harti and Kulkarni, 2020; 

Tripathi et al., 2003; Radha, 2019; Chauhan et al., 2019). A great shift has occurred in present 

times as seen in the present study. Only 34.2% of respondents reported that they usually sleep 

early at night and wake up early in the next morning (Sleep before 10:00 PM and wake up before 

5:00 AM), 22.9% of respondents sleep late at night and in the next morning wake up late 

also (Sleep after midnight and wake up after 7:00 AM), 16.9% Sleep early at night but wake up 

late next morning (Sleep before 10:30 PM and wake up after 7:00 AM), 14.8% sleep late at night 

and wake up early next morning (Sleep after midnight and wake up before 6:00 AM). The rest 

of the people do not follow any of these above routines for sleep-wake cycles. The reasons 

reported for late sleeping by late sleepers include work-related compulsions including studies 

(43.5%), viewing television till late at night (5.1%), mobile and internet usage for social media 

or other entertainment purposes (38.3%), and any reason other than these (23.4%). So, we see 

that work-related compulsions and internet addiction are becoming a cause of developing a habit 

of sleeping late at night and getting exposed to artificial light for longer durations. Exposure to 

artificial light at night affects our melatonin secretion (Mclntyre et al., 1989), which is a chief 

regulator of the master circadian clock of the body (Pevet and Challet, 2011). Misalignment of 
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this clock may cause disturbances in all other circadian systems of the body resulting in health 

problems (Karatsoreos et al., 2011).  

B) EATING PATTERNS 

Adverse metabolic consequences are followed if there is a circadian misalignment in energy 

metabolism and appetite-regulating hormones (Boege et al., 2021).  Due to various factors 

including profession-related compulsions, meal timings have also become highly irregular in 

modern society similar to sleep patterns. It is found that only 23.5% of people at present take 

their meals at a routine time (difference of <1 hour), the rest of the respondents reported that at 

least one of their meal timings is irregular (difference of >1 hour). Irregularity in timings of 

dinner only is the least with 9.2% of respondents. In breakfast timings, 19.1% and lunch timings 

28.8% irregularity is reported. A very high percentage (19.3%) said that there all meal timings 

are irregular. Snacking and consumption of caloric food in addition to regular 3 meals a day is 

also now a very common practice with very often 5% (once or more than once a week), often 

20.5% (< once a week), rarely 57.1% (< once a month) and only 17.4% respondents are there 

who very rarely or never consume additional caloric diet except milk, tea, coffee or fruits.  

Intermittent fasting has several health benefits. It optimizes physiological functions, enhances 

performance, and has been thought to slow aging and disease processes (Golbidi et al., 2017; 

Anton et al., 2018). 31.1% of the people reported that they never practice fasting, once in a week 

22.9%, once in a month 10.7%, and rarely 35.1%. Skipping of meals is also very frequent in 

subjects. 5.9% of people skip their meals very often (more than once a week), often 14.7% 

(skipping frequency less than once a week), and rarely 54.9% (once in a month). 25% of people 

skip their meals never or rarely. Though intermittent fasting is considered good for metabolism, 

skipping breakfast can have adverse consequences (Huang et al., 2010).   

SELF REPORTED HEALTH ASSESSMENT 

54% of participants assessed their health status as healthy. 42.5% of the participants said they 

are facing minor health problems. Health status with major health issues was reported by 3.4% 

of the participants. Health issues reported by the participants included high blood pressure 

(3.4%), low blood pressure (11.4%), other cardiovascular diseases (0.8%), obesity (3.9%), high 

blood urea (0.3%), high uric acid (1.7%), high cholesterol (1.2%), diabetes (1.2%), any other 

9.5%. 

CONCLUSIONS  

From the results of this study, it can be easily concluded that in the people of Himachal Pradesh 

there is a trend of reduction in sleep duration, sleep fragmentation, and irregularity of sleep-wake 

cycles. The habit of sleeping late at night is mainly due to work-related compulsions including 

studies and internet usage. Similar to sleep there is an irregularity in meal routines also. Meal 

timings are irregular along with frequent skipping of meals, more than 3 times a day calorific 

intake, and increased tendency of consuming unhealthy snacks and fast food. Almost half of the 

participants are facing some minor or major health problems. There is a need to make people 

about the importance of synchronized biological clocks and their activity schedules especially 

the sleep-wake cycles and the meal timings for good health.  
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