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Abstract 

Late night eating is characterized by eating after 10 pm or eating 2 hours before sleep at least 3 times per week, it 

is also characterized by the number of late-night eating episodes and the proportion of total daily calories 

consumed during the eating episode. This cross-sectional study aimed to investigate the association between late-

night eating habits and various health issues among individuals from multiple universities in Pakistan. Data was 

collected from over 15 universities, including the University of Lahore, Comsats University, Bahria University, 

Punjab University, Karachi University, and de Montmorency College of Dentistry. A non-probability convenient 

sampling technique was employed to select more than 150 participants for data collection. Participants were 

evaluated using a pre-tested questionnaire. Dietary choices, circadian rhythms, psychological stress, and social 

influences are just a few of the things that have an impact on late-night eating habits and the health problems that 

go along with them. The results of the study indicated that a significant proportion of the participants experienced 

health issues as a result of their late-night eating habits. Among the observed health issues, headache was the most 

prevalent, affecting 75% of the participants, followed by sleep disorders (66%), depression (63%), and acidity 

(59%). In contrast, a lower percentage of individuals reported issues such as diarrhea (29%), vomiting (25%), and 

piles (21%). For late night eating, majority of the participants approximately 95 % were preferring consuming 

meals, fried foods and confectionary items for late night snacking and the least consumption was observed of corn 

and popcorn that accounted for 60 %.and 57 % respectively. It was concluded that late night eating is associated 

with many digestive, metabolic and psychological issues that have a negative impact on overall health of an 

individual. The increase in frequency and size of late-night eating in adolescence and adulthood will lead them 

towards an unhealthy aging. 
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1. INTRODUCTION 

Health is a condition of complete mental, 

social, physical well-being and not just the 

absence of disease (Larsen, L. T. 2022). 

Late night eating problem refers to a 

condition characterized by nocturnal 

hyperphagia and nocturnal ingestion and is 

widely accepted as a major cause of 

premature death from cardiovascular 

disease, diabetes, and cancers (Ni et al., 

2019). It also leads to chances of poor 

mental function and altered circadian 

rhythm, ultimately leading to impaired 

learning and academic failures (Runfola et 

al., 2014).  15% of late-night problems were 

observed among the university students of 

Brazil, followed by 9.5% in Turkey, 5.8% 

in Egypt, 4.2% among the American 

university students and 1.6% among 

Chinese college students (Hamdan et al., 

2023). 

Circadian cycle and late-night eating 

altogether cause misalignment to metabolic 

dysregulation in human body as, when a 

person eats late at night, the body's internal 

circadian clock arouses sleep pattern and 
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this is a risk factor for weight gain. The 

circadian time-keeping system in human 

changes energy metabolism so that 

wakefulness, food intake and activity are 

regulated during the solar day while sleep, 

fasting and inactivity occurs during the 

solar night. Being awake during the night 

causes physiological and behavior 

disturbances because it arouses a state of 

desynchrony between the circadian clock 

and wakefulness sleep cycle known as 

circadian misalignment (Asher et al., 2015). 

The time of meal consumption has a big 

impact on sleep cycles. Healthy sleep 

patterns could be obstructed by eating more 

in the late night, just before bed. Any 

change in circadian rhythm is directly or 

indirectly associated with wide range of 

pathologies including metabolism. 

Circadian rhythms and sleep pattern 

influence the physiology of organs 

including digestive system. Also sleep 

pattern affects autonomic and endocrine 

system cycles. GI tract has its own 

circadian rhythm as well, the ingested 

nutrients are metabolized throughout the 

day but consuming them during nighttime, 

in contrast of daytime leads to over-eating 

and weight gain with potential of metabolic 

consequences. In light of this, it has been 

suggested that food consumed at night, 

prior to sleep, may have adverse effects on 

health (Vaughn et al., 2014). 

When it comes to knowing when to sleep 

and wake up, the body and mind both have 

internal clocks. Because the meal signals 

that it is daytime when you eat at night, the 

internal clock is disrupted. When a person 

eats late at night, the muscles that digest and 

assimilate our food must still work even 

though they should be resting. This may 

make it more difficult to get sleepy and 

prevent from getting the deep sleep which 

is need to feel rested when wake up (Karatzi 

et al., 2017).  

A lot of factors contribute to late night 

eating and snacking such as having small 

insufficient breakfast or skipping breakfast 

with low levels of physical activity (Karatzi 

et al., 2017). Late night shiftwork is also a 

risk factor and leads to negative health 

outcomes as individuals who work late 

night shifts are used to late night meals and 

disturbed eating patterns (Matheson et al., 

2014). Furthermore, disturbed sleeping 

patterns such as short duration or extensive 

gaps between sleeping schedules also 

contribute to consumption of high energy 

meals late at night (Kjeldsen et al., 2014). 

Monthly income, mental health, gender, 

field of study, source or funding etc. have a 

significant association with late night eating 

habits among university students (Hamdan 

et al., 2023). 

Women may be more susceptible to these 

food-related sleep interruptions than men. 

Late night eating patterns among different 

age groups, showed that the risk of late-

night eating is higher in young population 

as compared to other age groups (Runfola 

et al., 2014).  

Factors that contribute to late night eating 

can be reduced by making your habit of 

taking healthy breakfast daily with enough 

calories. Students who work in night shifts 

can replace their unhealthy empty caloric 

snacks with healthy and nutritious options 

(Bevet et al., 2018). 

Thus, the aim of this study is to assess the 

impact of late-night eating habits on the 

health of University students in Pakistan, 

considering factors such as frequency, food 

choices, and associated health issues, in 

order to provide insights into potential risks 

and implications for overall well-being. 

2. Materials and Methods 

In this study, a cross-sectional approach 

was used with a self-structured 

questionnaire to investigate the relationship 

between late-night eating habits, diet, 

health, and weight gain among university 

students aged 18 to 30 years. Data was 

collected physically and online from more 

than 15 different co-educational English 

medium universities in Pakistan. A total of 

150 properly filled questionnaires were 

used for analysis. The questionnaire 

included sections on demographic 

characteristics, anthropometric 

measurements, eating patterns, modified 
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food frequency for late-night consumption, 

common health issues, and weekly dietary 

recall. The variables analyzed included 

Body Mass Index (BMI), health, late-night 

eating, diet, calories, eating pattern, and 

weight gain. Statistical analysis was 

performed using SPSS version 25.0, 

reporting frequencies, percentages, and 

using chi-square to find associations 

between variables. A p-value less than 0.05 

was considered statistically significant.  

3. Results: 

Table 1 shows the ratio of male and female 

that were assessed during the study. The 

percentages of male and females are 14.7% 

and 85% with the frequency of 22 and 128. 

Anthropometric measurements were also 

included which helped in categorizing 

individuals into underweight, normal 

overweight or obese. 

Table1: Socio-demographic 

characteristics of the respondents 

Category Frequency (%) 

Gender 

Male 22 (14.7) 

Female 128 (85) 

Age 18-29 

BMI 

Underweight 

(<18.50) 

26 (17.3) 

Normal Range 

(15.5-24.99)  

86 (57.3) 

Overweight (24.99-

25.9) 

29 (19.3) 

Obese (>25.99) 9 (6.0) 

In figure 1 shows the association of late-

night meal size on the BMI of the university 

students. 13 students were underweighting 

 
Figure 1: Association between BMI and 

late-night meal size among university 

students 

and their late-night meal size was small, 13 

participants were having large late-night 

meal size and their BMI was normal, 17 

participants were having moderate late-

night meal size and were overweight, 3 

participants were not having late night meal 

and they were obese. The association 

between BMI and late-night meal size 

among participants was significant (p 

=0.002). 

Figure 2 shows that association between 

residential area and consumption of fried 

and fast food and state that 52 participants 

were having fried and fast foods on weekly 

basis due to their urban residential area, 2 

participants were having fried and fast 

foods on monthly basis due to their rural 

residential area. The association between 

residential area and average consumption of 

fried and fast foods among participants was 

significant (p = 0.052). 

 
Figure 2: Association between residential 

area and average consumption of fried and 

fast foods among university students. 

Figure 3 shows the association between 

weight gain among participants and late 

meal time of university students. 29 

participants had not gained weight since 

months and they were having their meal 

before 9pm, 11 participants gained weight 

since months and were having their late-

night meal between 10-11pm. The 

association between weight gain in 

participants and late meal time was 

significant. (p=0.001). 

Figure 4 shows the association between 

BMI of participants and last meal time of 

participants. BMI of 26 participants were 

normal and their last meal time was before 

9pm, 14 participants were overweight  
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Figure 3: Association between weight gain 

among participants and late meal time of 

university students 

whereas their last meal time was in between 

10-12pm. The association between last time 

meal and BMI of participants was 

significant. (p=0.05). 

 
Figure 4: Association between BMI of 

participants and last meal time of 

participants. 

4. Discussion 
Food patterns and eating timings affects 

human physiology. Late night eating can 

result due to not getting enough calories 

during the day and this habit of late-night 

eating can affect physiological health as 

well as psychological health. Late night 

eating can lead to obstruction in sleep 

patterns, disturbs circadian rhythm as well 

as affect the hormone levels. It gives rise to 

many diseases such as diabetes, 

cardiovascular diseases, obesity and many 

more. Moreover, along with its effect on 

physical health it also has a strong effect on 

the mental health of an individual as it can 

lead to feelings of guilt, stress and 

depression among the individuals.  The 

current study was conducted to find out the 

effect of late-night eating and its effect on 

health among university students. The 

participants were selected through a non-

probability convenient sampling technique. 

In the current study the results showed that 

15% males and 85% females were in the 

age group of 18-30 years that ate late at 

night. across sectional study was conducted 

which showed that 47% males and 54% 

females with ages from 18 to 25 years old 

consumed meals late at night ( Hamdan et 

al., 2023). In the current research the results 

showed that out of 150 participants, 17% 

were underweight having BMI below 18, 

57% were having normal BMI of 18-24.9, 

19% were overweight having BMI of 25-

29.9, while only 6% were obese having 

BMI above 30. Another study was 

conducted in which it was reported that 

68.4% of the students had normal BMI, 

18.9% were overweight and only 4.4% 

were obese that had late night eating 

disorders ( Hamdan et al., 2023). In the 

current study, the results showed that out of 

150 participants, 63% had severe 

depression, while 37% of the participants 

did not have depression that were suffering 

from late night eating. A similar study 

conducted observed that about 32.05% 

having late night eating problem were 

suffering from depression (Zaidi et al., 

2020). The reason of this difference might 

be regional change as region may affect the 

causes and number of people suffering from 

depression. The current study found that out 

of 150 participants, majority of the 

participants that were consuming fried and 

fast food were living in their own houses, 

20% of the participants were living in 

hostels while only 21 % of the participants 

lived in rented houses. So, a higher 

consumption of 59% was observed among 

the participant’s living in their own houses 

while the least consumption was observed 

among people living in hostels. A cross 

sectional study was conducted in which it 

was observed that a higher consumption of 

fried chicken was observed in participants 

living in dormitory boarding (Jun  et al., 

2015). The difference might be due to 

advancement in food delivery opportunities 

which are nowadays easily accessible to 

every citizen. Even people living at homes 
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are eating fast food by placing orders 

remotely. In the present study, we found 

that out of 150 participants, 22 % of the 

participants had a BMI above 25 kg/m2 that 

had a frequency of late-night eating. One of 

the main adverse effects of late-night eating 

is weight gain and our results were in 

accordance of a cross sectional study 

conducted that observed participants that 

consumed late night snacks and meals were 

overweight and obese and had a BMI higher 

than 25 kg/m2 (Okada et al., 2019).  In the 

current study, we found that out of 150 

participants only 14.7 % of the participants 

had a complete control over their eating 

when they woke in the middle of the night, 

while majority of the participants 

accounting for 85.3% did not have control 

over their eating behavior when they woke 

up in the middle of the night. A similar 

study conducted by that observed that a 

greater number of people that were 27.7% 

of the participants had complete control 

over their eating habits when they woke in 

the middle of the night (Batra et al., 2019). 

In the current study, we found that out of 

150 participants, 85% of the participants 

preferred dairy products at the time of late-

night snacking. However, our results 

differed from a study that stated only 28.4% 

of the participants preferred dairy products 

at the time of late-night snacking (Yu, C. K. 

C., & Lam, T. C. 2017).  In the current 

study, we found that out of 150 participants, 

92% of the participants preferred sugary 

drinks and food at the time of late-night 

snacking. These results were not similar 

from a study that was conducted stating that 

42.8% were consuming sweet products at 

the time of late-night snacking (Yu, C. K. 

C., & Lam, T. C. 2017). The current study 

found out that out of 150 participants a 

higher prevalence that is 85% of the 

females were night eaters as compared to 

males that were only 14%. Our results 

differed from a study conducted that stated 

a higher prevalence was observed in males 

being late night eaters rather than females 

(Hernandez et al., 2016). In the current 

study, the results showed that out of 150 

participants majority of the participants that 

were 56% were suffering from late night 

eating disorders and had sleep disorders, as 

stated earlier that late night eating causes 

sleep disorders, our value was close to a 

study conducted in which all the 

participants that were 67.7% with late night 

eating disorders were suffering from sleep 

disorders (Hamurcu, P. 2022).  In the 

present study, out of 150 participants, 95% 

of the participants preferred fried and food 

high in fat during their snacks at night time. 

In a similar study conducted, it was 

observed that a large amount of energy was 

consumed from fat during late night 

snacking (Hernandez et al., 2016). Fast 

food has become a trend among youngsters 

since several years and this trend of 

consumption of fried and food high in fat is 

increasing day by day. In the current study, 

the results showed that out of 150 

participants, 52% females suffered from 

depression while only 11% of the males 

suffered from depression due to late night 

eating problems. A similar study was 

conducted that stated that a higher 

prevalence of depression was observed due 

to late night eating among females than 

males accounting for 7.2% and 4.9% 

respectively (Miraj et al., 2022). 

5. Strengths and limitations 
The strong point of our study is referred as 

we were engaged to determine the 

prevalence of late-night eating on the health 

among university students.  

Whereas we also experienced some 

limitations including, duration of the study 

was very short, limited data on late-night 

eating related health effects is available, 

faced difficulty in collecting data physically 

due to Ramadan and Eid holidays. 

6. Conclusion 

Late night eating is more common in early 

stages of adulthood and is associated with 

many adverse health conditions like 

diabetes, obesity and cardiovascular 

diseases. The majority of people prefer late 

night eating approximately 1 to 2 times per 

week and the maximum who gained weight 

were having their late-night meal between 
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10 to 11pm. Late night eaters experience a 

variety of physical, metabolic and 

psychological health disorders. Foods that 

are eaten mostly at night are full meals, 

fried and high fat foods, sugary drinks and 

foods, fruits and dairy products. Improper 

sleep pattern, modern lifestyle, residential 

area and working in night shifts are some of 

the risk factors that lead people to late night 

eating and ultimately put their lives at stake.                                                                                                             

7. REFERENCES 

Alcorta A, Porta A, Tárrega A, Alvarez 

MD, Vaquero MP. Foods for plant-

based diets: Challenges and 

innovations. Foods. 2021 Feb 

1;10(2):293. 

Asher, G., & Sassone-Corsi, P. (2015). 

Time for food: the intimate 

interplay between nutrition, 

metabolism, and the circadian 

clock. Cell, 161(1), 84-92. 

Batra, S., Ochani, R. K., Memon, Z. A., 

Shaikh, A., Qureshi, N. E., 

Bhimani, S., ... & Das, K. (2019). 

Relationship between Night Eating 

Syndrome and Self-esteem: A 

Cross-sectional Population-based 

Study in Karachi, Pakistan. Cureus, 

11(8). 5540-5548. 

Bevet, S., Niles, M. T., & Pope, L. (2018). 

You can’t “nudge” nuggets: An 

investigation of college late-night 

dining with behavioral economics 

interventions. Plos one, 13(5), 

e0198162-0198167. 

Bruzas MB, Allison KC. A review of the 

relationship between night eating 

syndrome and body mass index. 

Current obesity reports. 2019 Jun 

1;8:145-55. 

Brytek-Matera A, Czepczor-Bernat K, 

Jurzak H, Kornacka M, 

Kołodziejczyk N. Strict health-

oriented eating patterns (orthorexic 

eating behaviours) and their 

connection with a vegetarian and 

vegan diet. Eating and Weight 

Disorders-Studies on Anorexia, 

Bulimia and Obesity. 2019 Jun 

1;24:441-52. 

Hamdan, M., Badrasawi, M., Zidan, S., 

Thawabteh, R., Mohtaseb, R., & 

Arqoub, K. A. (2023). Night eating 

syndrome is associated with mental 

health issues among palestinian 

undergraduate students-cross 

sectional study. Journal of Eating 

Disorders, 11(1), 1-11 

Hamurcu, P. (2022). Can night eating 

syndrome and sleep quality have 

strong relations with quality of life 

in early adulthood?. Вопросы 

питания, 91(2 (540)), 51-57. 

Hernandez, E., Kim, M., Kim, W. G., & 

Yoon, J. (2016). Nutritional aspects 

of night eating and its association 

with weight status among Korean 

adolescents. Nutrition research and 

practice, 10(4), 448-455.   

Hernandez, E., Kim, M., Kim, W. G., & 

Yoon, J. (2016). Nutritional aspects 

of night eating and its association 

with weight status among Korean 

adolescents. Nutrition Research and 

Practice, 10(4), 448-455. 

Jun, Y. S., Choi, M. K., & Bae, Y. J. (2015). 

Night eating and nutrient intake 

status according to residence type in 

university students. Journal of the 

Korean Society of Food Science and 

Nutrition, 44(2), 216-225. 

Karatzi, K., Moschonis, G., Choupi, E., 

Manios, Y., Skenderi, K. P., 

Grammatikaki, E., ... & Daskalou, 

E. (2017). Late-night overeating is 

associated with smaller breakfast, 

breakfast skipping, and obesity in 

children: The Healthy Growth 

Study. Nutrition, 33(3), 141-144. 

Kjeldsen, J. S., Hjorth, M. F., Andersen, R., 

Michaelsen, K. F., Tetens, I., 

Astrup, A., ... & Sjödin, A. (2014). 

Short sleep duration and large 

variability in sleep duration are 

independently associated with 

dietary risk factors for obesity in 

Danish school children. 

International journal of obesity, 

38(1), 32-39. 



99 

 

Larsen, L. T. (2022). Not merely the 

absence of disease: A genealogy of 

the WHO’s positive health 

definition. History of the Human 

Sciences, 35(1), 111-131. 

Manoogian EN, Chaix A, Panda S. When to 

eat: the importance of eating 

patterns in health and disease. 

Journal of Biological Rhythms. 

2019 Dec;34(6):579-81. 

Matheson, A., O'Brien, L., & Reid, J. A. 

(2014). The impact of shiftwork on 

health: a literature review. Journal 

of Clinical Nursing, 23(23-24), 

3309-3320. 

Miraj, M., Kashoo, F., Saleem, S., 

Alzhrani, M., Alanazi, A., 

Alzahrani, H., ... & Shaik, R. A. 

(2022). Prevalence of night eating 

syndrome associated with 

psychological disorders among 

university students: A metaanalysis. 

Journal of King Saud University-

Science, 34(5), 102031-102038. 

Ni, Y., Wu, L., Jiang, J., Yang, T., Wang, 

Z., Ma, L., ... & Fu, Z. (2019). Late‐

Night Eating‐Induced Physiological 

Dysregulation and Circadian 

Misalignment Are Accompanied by 

Microbial Dysbiosis. Molecular 

nutrition & food research, 63(24), 

1900867-1900876. 

Okada, C., Imano, H., Muraki, I., Yamada, 

K., & Iso, H. (2019). The 

association of having a late dinner 

or bedtime snack and skipping 

breakfast with overweight in 

Japanese women. Journal of 

obesity, 2019, 10(6), 571-577. 

Runfola, C. D., Allison, K. C., Hardy, K. 

K., Lock, J., & Peebles, R. (2014). 

Prevalence and clinical significance 

of night eating syndrome in 

university students. Journal of 

Adolescent Health, 55(1), 41-48. 

Salerno A, Sevilla J. Scarce foods are 

perceived as having more calories. 

Journal of Consumer Psychology. 

2019 Jul;29(3):472-82. 

Schlesinger S, Neuenschwander M, 

Schwedhelm C, Hoffmann G, 

Bechthold A, Boeing H, 

Schwingshackl L. Food groups and 

risk of overweight, obesity, and 

weight gain: a systematic review 

and dose-response meta-analysis of 

prospective studies. Advances in 

Nutrition. 2019 Mar 1;10(2):205-

18. 

Schneider MJ. Introduction to public 

health. Jones & Bartlett Learning; 

2020 Mar 6. 

Thivel D, Tremblay A, Genin PM, Panahi 

S, Rivière D, Duclos M. Physical 

activity, inactivity, and sedentary 

behaviors: definitions and 

implications in occupational health. 

Frontiers in public health. 2018 Oct 

5;6:288. 

Vaughn, B. V., Rotolo, S., & Roth, H. L. 

(2014). Circadian rhythm and sleep 

influences on digestive physiology 

and disorders. ChronoPhysiology 

and Therapy, 4(3), 67-74. 

Wastyk HC, Fragiadakis GK, Perelman D, 

Dahan D, Merrill BD, Feiqiao BY, 

Topf M, Gonzalez CG, Van Treuren 

W, Han S, Robinson JL. Gut-

microbiota-targeted diets modulate 

human immune status. Cell. 2021 

Aug 5;184(16):4137-53. 

Weir CB, Jan A. BMI classification 

percentile and cut off points. 

Yu, C. K. C., & Lam, T. C. (2017). Does 

eating a fourth meal (siu-yeh) 

before bedtime affect sleep quality 

and dream experiences. 

International Journal of Dream 

Research, 10(1), 23-29. 

Zaidi, T. H., Zafar, M., Naz, R., Farooq, H., 

Khan, D., Jawaid, M., ... & Sufiyan, 

M. (2020). Night eating syndrome 

among medical students and its 

correlation with depression in 

karachi, pakistan. Romanian 

JouRnal of neuRology, 19(3), 194-

199. 


