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Abstract  

Introduction and Background: Omitting breakfast occurs when you don't eat it at least three times a 

week. Eating breakfast is recommended as part of a balanced diet since it is linked to getting enough 

macro and micronutrients and keeping your body mass index where it should be. 

Material and Methods: The study was an observational one done at the Department of Physiology, Father 

Colombo Institute of Medical Sciences, Warangal, Telangana, India. The Physiology lab was responsible for 

recording physiological indicators, conducting clinical examinations, and conducting mental tasks. Blood 

glucose levels were measured before and after eating in the Department of Physiology. Research was 

performed from June 2023 to November 2023.  

Results: We found that among the people who admitted to skipping breakfast at random, more women 

than men participated. Numerous studies have found that men and women eat breakfast differently. Our 

research confirms that women are more likely than males to forgo breakfast. Girls may be more likely to 

skip breakfast than boys because of the widespread belief that doing so will help them lose weight. This 

finding suggests that efforts to improve breakfast consumption should concentrate on women. 

Conclusion: Skipping breakfast is connected with poor performance in the digit span task. Blood sugar 

levels were found to be inversely related to the number of hours spent sleeping. In breakfast skippers, a 

low blood sugar level was correlated with poor performance on a digit span test. 

Keywords: Skipping breakfast, sleep, brain function, and blood sugar levels 

 

Introduction 

The term "breakfast" is often used to refer to the first meal of the day, which is normally consumed 

within two hours of waking up and either immediately before or immediately after the start of one's daily 

activities. The standard advice is to eat breakfast before 10 a.m. The average person's daily energy needs 

are between 2000 and 3500 calories, and breakfast is responsible for providing between 20% and 35% of 

that amount 
[1, 2]

. 

Breakfast omission is defined as the practice of regularly (at least three times per week) deciding to 

forego eating breakfast. Intake of enough macro-and micronutrients, as well as the maintenance of a 

healthy body mass index (BMI), have all been linked to the habit of eating breakfast. Therefore, 

breakfast should be part of a healthy eating plan. Despite the widespread belief that eating breakfast daily 

is a good habit, the number of breakfasts eaten by children, teenagers, and adults has been steadily 

declining over the past few decades 
[3, 4]

. 

There is some evidence linking eating breakfast to better health, but it is not conclusive. Studies have 

shown that skipping breakfast has an indirect effect on glucose homeostasis, leading to higher 24-hour 

blood glucose levels. Breakfast eaters in the United States have been found to have a lower risk of 

acquiring abdominal obesity, metabolic syndrome, hypertension, and type 2 diabetes. The effect of 

skipping breakfast on glucose regulation in the Indian population has not been conclusively shown in the 

extant literature 
[5, 6]

. 

Regular breakfast consumption has been linked to enhanced brain function and academic success in kids. 

Because of this, public health groups are pushing to have breakfast programs in schools. The digit 9. The 

act of eating breakfast has been linked to positive effects on cognitive functioning, according to previous 

studies 
[7]

. However, the study did not investigate whether or whether eating breakfast affected other 

cognitive abilities, such as attention or problem-solving 
[8]

. Eating breakfast has been linked to better 

sleep maintenance, more regular morning diurnal cycles, and enhanced mental health. In contrast, 

research has shown that skipping breakfast leads to less restful sleep for college students. None of the 

aforementioned studies aimed to determine whether or not skipping breakfast affected nighttime sleep 
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patterns in adults, and all of those that did focused on children and adolescents. This study was therefore 

designed to investigate whether or not skipping breakfast has any effect on cognitive performance, sleep 

hygiene, and glucose homeostasis in a group of young adults from India 
[9, 10]

. 

This study set out to examine how skipping breakfast affected the glucose homeostasis, cognition, and 

sleep patterns of a group of young adults. The participants in this study, both habitual breakfast eaters 

and those who skip it, will be compared on a variety of anthropometric variables. The purpose of this 

research is to compare and contrast people's blood glucose levels depending on whether or not they eat 

breakfast. 

 

Materials and Methods 

The study was an observational one done at the Department of Physiology, Father Colombo Institute of 

Medical Sciences, Warangal, Telangana, India. The Physiology lab was responsible for recording 

physiological indicators, conducting clinical examinations, and conducting mental tasks. Blood glucose 

levels were measured before and after eating in the Department of Physiology. Research was performed from 

June 2023 to November 2023. 

 

Inclusion Criteria 

 Young patients. 

 Both male and female. 

 Person taking breakfast regularly. 

 

Exclusion Criteria 

 Color blindness 

 Sleep disorder. 

 Drug therapy patient. 

 Smokers. 

 

Methodology 

Before beginning, we sought approval from the Department of Physiology, institutional ethics committee. 

After subjects were screened for eligibility, the investigator took a detailed history of their breakfast habits in 

order to categorize them as either breakfast eaters or breakfast skippers. All participants were given a 

thorough explanation of the study's procedure in their native language, and written informed consent was 

obtained. And then we got started with the study. 

 

Results 

The study had a cohort of 100 participants. Among the sample population, there are 50 individuals who 

adhere to a regular breakfast consumption routine, whereas the remaining 50 individuals abstain from 

consuming breakfast altogether.  

 
Table 1: Patient Age 

 

Group Mean Age 95% CI 

Breakfast Taker 25.00 
-0.401 to 2.147 

Breakfast skippers 23.21 

 

Table 1 presents the average age of individuals who consume breakfast as 25.00 years, with the youngest 

participant being 18 years old and the oldest participant being 35 years old. In contrast, the average age 

of individuals who do not consume breakfast is 23.21 years, with the youngest participant also being 18 

years old and the oldest participant being 34 years old. There was no statistically significant difference in 

age between the two groups. 

 
Table 2: Gender wise distribution 

 

Group 
Gender 

Male Female Total 

B-Taker 15 50.0% 35 50.0% 50 50.0% 

B-Skipper 15 50.0% 35 50.0% 50 50.0% 

Total 30 100.0% 70 100.0% 100 100.0% 

 

 

Table 2 illustrates the participation of 50 individuals in both groups, with 30 identified as male and 70 

identified as female in each respective group. 

 
Table 3: Breakfast skippers group members 

 

Gender Number Mean S.D. 
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Male 15 20.30 3.147 

Female 35 22.61 4.047 

 

Table 3 presents the distribution of subjects who willingly chose to participate in the study group, 

revealing that 66% of the participants were female, while 34% were male. However, it is important to 

note that the observed difference in gender distribution did not reach statistical significance. Therefore, 

our study group exhibited a higher prevalence of female breakfast skippers compared to male breakfast 

skippers. 

 
Table 4: Body Weight 

 

Group Mean weight 95% CI 

Breakfast eaters 68.134 
4.4789 to 15.4569 

Breakfast skippers 55.347 

 

The average weight of individuals who consumed breakfast was found to be 68.134, while the average 

weight of those who skipped breakfast was 55.347. The disparity in weight between these two groups 

was shown to be statistically significant, as indicated in Table 4. 

 
Table 5: Patients BMI 

 

Group Mean BMI 95% CI 

Breakfast eaters 25.4789 
1.24578 to 3.89745 

Breakfast skippers 22.5478 

 

Participants who consumed breakfast had a mean body mass index (BMI) of 25.4789, which was shown 

to be significantly higher than the mean BMI of individuals who skipped breakfast (22.5478), as 

indicated in Table 5. 

 
Table 6: Making a test task-b 

 

Group Mean TM-B score 95% CI 

Breakfast eaters 65.24 
-12.234 to 1.327 

Breakfast skippers 71.31 

 

Those who ate breakfast took an average of 65.24 seconds to complete trial creating task B, whereas 

those who didn't clocked in at 71.31 seconds, yielding a 95% CI in the unpaired comparison shown in 

Table 6. Trial making tasks A and B were completed more quickly by breakfast eaters than by breakfast 

skippers, although the difference was not statistically significant. 

 
Table 7: Assignment to cancel letters 

 

Group Mean LCT score (SD) 95% CI 

Breakfast eaters 57.08 
-4.524 to 4.358 

Breakfast skippers 58.85 

 

The duration of time required for individuals who consumed breakfast to complete the LCT task was 

seen to be longer compared to those who skipped breakfast. However, the disparity in the time necessary 

to complete the LCT task between the two groups did not yield statistically significant results, as 

indicated in Table 7. 

 
Table 8: The task of pair cancellation 

 

Group Mean PCT score (SD) 95% CI 

Breakfast eaters 72.21 
-7.357 to 4.987 

Breakfast skipper 72.74 

 

The duration of the postprandial cognitive task (PCT) was found to be shorter for individuals who 

consumed breakfast compared to those who skipped breakfast. However, the observed difference in PCT 

duration between the two groups was not deemed statistically significant, as indicated in Table 8. 
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Discussion 

The women in our study outnumbered the males by a 2:1 ratio, suggesting that women were more likely 

to skip breakfast than men were in our study's random sample. Previous studies have shown that men and 

women have different breakfast habits. Our results corroborate previous studies showing that females, in 

general, are less likely to have breakfast than their male counterparts. Girls may be more likely to skip 

breakfast because they believe a common myth that eating in the morning helps with weight loss. This 

indicates that the promotion of better breakfast behaviors should have a greater emphasis on the female 

population 
[11, 12]

. 

The average height of those who have breakfast every day is higher than the average height of people 

who skip breakfast on a daily basis, although this difference is not statistically significant. The claim is 

further supported by research conducted by the same authors as well as others 
[13]

. After providing 

breakfast for a year, the researcher saw a considerable increase in children's height. Since eating 

breakfast has been shown to improve nutritional status, it follows that doing so is beneficial. Our study 

found that those who eat breakfast every day are more likely to be overweight than those who skip 

breakfast at least three times per week when comparing body mass index (BMI), waist circumference 

(WC), and hip circumference. This result runs counter to the findings of a research by Stalo Papoutsou et 

al., which found an inverse relationship between breakfast consumption and BMI. Girls whose breakfast 

consumption was more consistent had a lower mean body mass index than those whose breakfast 

consumption was more sporadic 
[14-16]

. 

Nafis et al. did a study to determine whether or not skipping breakfast contributes to obesity. The results 

showed that people whose breakfast habits were inconsistent had a higher frequency of overweight and 

obesity. This result contradicts the findings of our investigation. The authors et al. did a systematic 

review to investigate the effect of skipping breakfast on weight. In total, 16 studies were included in the 

analysis. Thirteen out of sixteen studies have found a beneficial correlation between having breakfast and 

reducing the risk of obesity. Only one study out of sixteen found that men fared better than women at 

keeping their weight stable after eating breakfast. Consuming breakfast has been hypothesized to have a 

weight-reducing effect because of the physiological processes of increased fullness and better blood 

sugar regulation 
[17-19]

. 

Hanna Isaksson's research also shows that even small changes in nutrition can affect feelings of hunger 

and fullness, which in turn affects calorie intake and, eventually, body weight. Whole grain rye foods, 

such as breads and porridges, have been shown to increase satiety when compared to an isocaloric 

alternative of wheat bread. This shows that the type of food eaten directly affects how full one feels 
[20-

22]
. 

This finding suggests there is a difference in how breakfast affects weight gain or loss depending on a 

person's gender. Our findings, in line with previous research, suggest that the effect of breakfast intake 

behavior on BMI is less significant when there is a higher proportion of female participants. Previous 

studies have shown that the aforementioned effects depend on the type of food that is consumed. One 

possible explanation for the existence of contradictory results is a lack of information about the food's 

precise composition 
[23-25]

. 

Those who ate breakfast were shown to have lower body mass index, waist circumference, and hip 

circumference than those who didn't. Despite this, a statistically significant difference between breakfast 

eaters and breakfast skippers was not seen in the waist-hip ratio. Our research shows that those who 

regularly eat breakfast are more likely to be overweight than those who skip this meal. We used the 

Pittsburgh Sleep Quality Index (PSQI) to analyze sleep duration and quality. There was a statistically 

significant difference between those who ate breakfast and those who didn't, with those who skipped 

breakfast having a higher mean PSQI score. This suggests that people who skip breakfast have poorer 

quality sleep than those who eat breakfast 
[26-28]

. 

Our findings are supported by the research of Juan Sun, who found a strong connection between regular 

breakfast consumption and better sleep quality. Breakfast with enough tryptophan is turned into 

serotonin, a potent antidepressant, and helps maintain a morning-oriented diurnal rhythm, which is 

thought to account for the observed effects. The hormone melatonin, which is recognized for its ability to 

induce sleep, is synthesized from the neurotransmitter serotonin within the pineal gland during the night. 

As a result, it aids in producing better sleep at night. The circadian rhythm is mostly influenced by 

metabolic rate and dietary habits. Skipping breakfast has been linked to disruptions in circadian rhythm 
[29-31]

. 

Our results corroborate those of previous studies by Lan Wang et al., who found that skipping breakfast 

is correlated with poorer sleep quality. One of the negative outcomes associated with skipping breakfast 

was found in a study by Nishiyama et al., which found that people who regularly skip breakfast have 

poorer sleep quality. Our research is strengthened by these pieces of evidence. Our investigation's results 

are supported by a separate study by Cheng et al., which used the same PSQI scale as did. Skipping 

breakfast is strongly linked to poor sleep quality, according to the study's authors 
[30-32]

. 

Based on the results of the digit span test, our research shows that there is a significant performance gap 

between those who eat breakfast and those who do not. Breakfast eaters outperformed those who skipped 
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it on the Trial Making Tasks A and B, the Pair Cancellation Task, and the Mental Arithmetic Task. No 

statistically significant difference in efficiency was found, though. It was found that people who ate 

breakfast performed worse on the letter cancellation test than those who didn't have breakfast 
[31-33]

. 

Our results showed that having breakfast significantly increased people's working memory capacity. 

There were also non-statistically significant improvements in the individuals' abilities to focus, scan 

information quickly, reason in sequences, solve math problems, and process information quickly. When 

compared to those who skipped breakfast, those who ate breakfast demonstrated less perceptual speed. 

The results of the current study are consistent with those of a previous study that analyzed data from 319 

people. The previous research showed that eating breakfast boosted quick recall within short-term 

memory but hampered focus 
[34, 35]

. 

Another study that supports our finding is one by Gajer et al., which found that eating breakfast has a 

positive effect on memory, concentration, and productivity in the classroom. Tanya Zilberter and 

coworkers conducted a study to determine how adults' mental performance changed depending on 

whether they ate a high-carb or low-carb breakfast. The study by et al. found no evidence that eating 

breakfast boosts brainpower, in contrast to our findings. One possible explanation for the contradictory 

results is that study participants had widely varying breakfast habits and glucose tolerance levels. 

According to the prior article, the provision of blood sugar from breakfast aids in the creation of 

neurotransmitters like acetylcholine and dopamine. These neurotransmitters have been found to improve 

several mental processes, including focus, memory, and creativity. Our findings are supported by the fact 

that eating breakfast has been demonstrated to enhance memory, problem-solving skills, focus, and 

alertness 
[34-36]

. 

Those who skip breakfast show a significant link between sleep disruption and performance on the digit 

span task. This shows that the decline in cognitive performance is proportional to the severity of the 

sleep disturbance. Alhola et al. report that both short-term and long-term sleep loss have detrimental 

effects on the prefrontal cortex. The evidence that lack of sleep negatively affects attention and memory 

supports the results of our investigation. Previous research by Gilbert et al. supports our findings, 

showing that poor sleep quality negatively impacts academic performance even in students who do not 

suffer from depression 
[37, 38]

. 
 

Conclusion 

Physical characteristics were compared between the two groups, including height, weight, blood glucose 

levels, and the ages at which individuals reached puberty and menarche. Breakfast eaters were shown to 

have a greater body mass index, waist circumference, hip circumference, and waist-to-hip ratio than 

those who skipped breakfast. Breakfast eaters slept significantly better than those who skipped breakfast. 

Those who ate breakfast outperformed those who skipped it significantly on a digit span task. The blood 

sugar levels of those who ate breakfast were higher than those who didn't. Breakfast skippers performed 

worse on a digit span task, which is correlated with how well they slept. The blood sugar level correlated 

negatively with the number of interrupted nights of sleep. The blood sugar levels of breakfast skippers 

were inversely related to their performance on the digit span task. 

 

Funding: None. 

 

Conflict of Interest: None. 

 

References 

1. Yulan Li, Tohru Nemoto, Satoshi Tobimatsu, Masafumi Saito, Midori Ebata, Hiromi Munakata, et 

al. Relationship between skipping breakfast and impaired fasting glucose along with cardiovascular 

and pre-diabetes condition risk factors in apparently healthy subjects Endocrinology Studies. 

2011;1:e17. 

2. Odegaard AO, Jacobs DR, Steffen LM, Van Horn L, Ludwig DS, Pereira MA. Breakfast frequency 

and development of metabolic risk. Diabetes care. 2013 Oct;36(10):3100-6. 

3. Kobayashi F, Ogata H, Omi N, Nagasaka S, Yamaguchi S, Hibi M, et al. Effect of breakfast 

skipping on diurnal variation of energy metabolism and blood glucose. Obesity research & clinical 

practice. 2014 Jun;8(3):e249-57. 

4. Alexa Hoyland, Louise Dye, Clare L. Lawton A systematic review of the effect of breakfast on the 

cognitive performance of children and adolescents Nutrition Research Reviews. 2009;22:220-243. 

5. Rampersaud G, Pereira M, Girard B, Adams J, Metzl J. Breakfast habits, nutritional status, body 

weight and academic performance in children and adolescents. J Am Diet Assoc. 2005;105:743-760. 

6. Harada T, Hirotani M, Maeda M, Nomura H, Takeuchi H. Correlation between Breakfast tryptophan 

Content and Morningness-Eveningness in Japanese Infants and Students Aged 0-15 yrs. J Physiol. 

Anthropol. 2007;26(2):201-208. 

7. Nakade M, Akimitsu O, Wada K, Krejci M, Noji T, Taniwaki N, et al. Can breakfast tryptophan and 

vitamin B6 intake and morning exposure to sunlight promote morning-typology in young children 



VOL14, ISSUE 1 2 , 2023 

 

ISSN:0975 -3583,0976-2833 

 
 
 
 
 
 

309 
 

aged 2 to 6 years? J Physiol. Anthropol. 2012;31(1):11. 

8. Wang L, Qin P, Zhao Y, Duan S, Zhang Q, Liu Y, et al. 9572 Prevalence and risk factors of poor 

sleep quality among Inner Mongolia Medical University students: a cross-sectional survey. 

Psychiatry Research, 2016 Jul. 

9. Spence C. Breakfast: The most important meal of the day? International Journal of Gastronomy and 

Food Science, 2017 Jan. 

10. Pal GK. A good breakfast is good for health. International Journal of Clinical and Experimental 

Physiology. 2016 Jan;3(1):1. 

11. Sivaramakrishnan M, Kamath V. A typical working-day breakfast among children, adolescents and 

adults belonging to the middle and upper socio-economic classes in Mumbai, India-challenges and 

implications for dietary change. Public health nutrition. 2012 Nov;15(11):2040-6. 

12. Sajjad A, Anwer M, Anwer S, Zaidi SA, Hasan A. Missing breakfast, sleep and exercise: are you 

skipping out years of life. Journal of Nutrition and Health Sciences. 2014 Nov;1(3):1. 

13. Sirichakwal PP, Janesiripanich N, Kunapun P, Senaprom S, Purttipornthanee S. Breakfast 

consumption behaviors of elementary school children in Bangkok Metropolitan Region. Southeast 

Asian J Trop Med Public Health. 2015;46:939‑ 48. 

14. Garg M, Rajesh V, Kumar P. Effect of breakfast skipping on nutritional status and school 

performance of 10-16 years old children of udupi district. Health and Population- Perspectives and 

Issues. 2014;37(3):98-117. 

15. Sonawane VN, Ahire ED, Surana KR, Pagar KR, Gunjal SS. Polyunsaturated Fatty Acids (ω−3 fatty 

acids): A Ray of Hope in the Management of Cognitive Disfunctioning and Neurodegeneration. 

2020;8(7):1683-1692. 

16. Betts JA, Richardson JD, Chowdhury EA, Holman GD, Tsintzas K, Thompson D. The causal role of 

breakfast in energy balance and health: a randomized controlled trial in lean adults. The American 

journal of clinical nutrition. 2014 Aug;100(2):539-47. 

17. Alexander KE, Ventura EE, Spruijt‐ Metz D, Weigensberg MJ, Goran MI, Davis JN. Association of 

breakfast skipping with visceral fat and insulin indices in overweight Latino youth. Obesity. 2009 

Aug;17(8):1528-33. 

18. Maddah M, Rashidi A, Mohammadpour B, Vafa R, Karandish M. In-school snacking, breakfast 

consumption, and sleeping patterns of normal and overweight Iranian high school girls: a study in 

urban and rural areas in Guilan, Iran. Journal of nutrition education and behavior. 2009 

Feb;41(1):27-31. 

19. Veltsista A, Laitinen J, Sovio U, Roma E, Järvelin MR, Bakoula C. Relationship between eating 

behavior, breakfast consumption and obesity among Finnish and Greek adolescents. Journal of 

nutrition education and behavior. 2010 Dec;42(6):417-21. 

20. Faizi N, Khan IM, Amir A, Azmi SA, Ahmad A, Khalique N. Breakfast skipping and proposed 

effects of breakfast on obesity: A school-based study in adolescents in Aligarh, India. Annals of 

Tropical Medicine and Public Health. 2014 Jan;7(1):43. 

21. Younes N, Chee CC, Turbelin C, Hanslik T, Passerieux C, Melchior M. Particular difficulties faced 

by GPs with young adults who will attempt suicide: a cross-sectional study. BMC family practice. 

2013 May;14(1):68. 

22. Yulan Li, Tohru Nemoto, Satoshi Tobimatsu, Masafumi Saito, Midori Ebata, Hiromi Munakata, et 

al. Relationship between skipping breakfast and impaired fasting glucose along with cardiovascular 

and pre-diabetes condition risk factors in apparently healthy subjects Endocrinology Studies. 

2011;1:e17. 

23. Nishiyama M, Muto T, Minakawa T, et al. The combined unhealthy behaviors of breakfast skipping 

and smoking are associated with the prevalence of diabetes mellitus. Tohoku J Exp Med. 

2009;218:259-64. 

24. Kobayashi F, Ogata H, Omi N, Nagasaka S, Yamaguchi S, Hibi M, Tokuyama K. Effect of breakfast 

skipping on diurnal variation of energy metabolism and blood glucose. Obesity research & clinical 

practice. 2014 Jun;8(3):e249-57. 

25. Uemura M, Yatsuya H, Hilawe EH, Li Y, Wang C, Chiang C, et al. Breakfast skipping is positively 

associated with incidence of type 2 diabetes mellitus: evidence from the Aichi Workers’ Cohort 

Study. Journal of epidemiology. 2015 May;25(5):351-8. 

26. Cheng SH, Shih CC, Lee IH, Hou YW, Chen KC, Chen KT, et al. A study on the sleep quality of 

incoming university students. Psychiatry research. 2012 May;197(3):270-4. 

27. Sun J, Yi H, Liu Z, Wu Y, Bian J, Wu Y, et al. Factors associated with skipping breakfast among 

Inner Mongolia Medical students in China. BMC Public Health. 2013 Jan;13(1):42. 

28. Wang L, Qin P, Zhao Y, Duan S, Zhang Q, Liu Y, et al. 9572 Prevalence and risk factors of poor 

sleep quality among Inner Mongolia Medical University students: a cross-sectional survey. 

Psychiatry Research, 2016 Jul. 

29. Abu-Hamour B, Al Hmouz H, Mattar J, Muhaidat M. The use of Woodcock-Johnson tests for 

identifying students with special needs-a comprehensive literature review. Procedia-Social and 



VOL14, ISSUE 1 2 , 2023 

 

ISSN:0975 -3583,0976-2833 

 
 
 
 
 
 

310 
 

Behavioral Sciences. 2012 Dec;47:665-73. 

30. Wong RH, Howe PR, Bryan J, Coates AM, Buckley JD, Berry NM. Chronic effects of a wild green 

oat extract supplementation on cognitive performance in older adults: a randomized, double-blind, 

placebo-controlled, crossover trial. Nutrients. 2012 May;4(5):331-42. 

31. Samuels MH, Kolobova I, Smeraglio A, Peters D, Janowsky JS, Schuff KG. The effects of 

levothyroxine replacement or suppressive therapy on health status, mood, and cognition. The Journal 

of Clinical Endocrinology & Metabolism. 2014 Jan;99(3):843- 51. 

32. Smith KJ, Gall SL, McNaughton SA, Blizzard L, Dwyer T, Venn AJ. Skipping breakfast: 

longitudinal associations with cardiometabolic risk factors in the Childhood Determinants of Adult 

Health Study. Am Soc Nutr. 2010;92:1316-1325. 

33. Szajewska H, Ruszczyński M. Systematic review demonstrating that breakfast consumption 

influences body weight outcomes in children and adolescents in Europe. Critical reviews in food 

science and nutrition. 2010 Jan;50(2):113-9. 

34. Pereira MA, Erickson E, McKee P, Schrankler K, Raatz SK, Lytle LA, et al. Breakfast frequency 

and quality may affect glycemia and appetite in adults and children. The Journal of nutrition. 2011 

Jan;141(1):163-8. 

35. T. Can breakfast tryptophan and vitamin B6 intake and morning exposure to sunlight promote 

morning-typology in young children aged 2 to 6 years? Journal of physiological anthropology. 2012 

May;31(1):11. 

36. Harada T, Hirotani M, Maeda M, Nomura H, Takeuchi H. Correlation between breakfast tryptophan 

content and morningness-eveningness in Japanese infants and students aged 0-15 yrs. Journal of 

physiological anthropology. 2007;26(2):201-7. 

37. Bakari AG, Onyemelukwe C, Sani BG, Aliyu S, Hassan SS, Aliyu TM. Relationship between casual 

blood sugar and body mass index in a suburban northern Nigerian population: a short 

communication. Nigerian journal of medicine: journal of the National Association of Resident 

Doctors of Nigeria. 2007;16(1):77-8. 

38. Innocent O, Thank God OO, Sandra EO, Josiah IE. Correlation between body mass index and blood 

glucose levels among some Nigerian undergraduates. HOAJ Biology. 2013 Mar;2(1):4. 


