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Abstract 

Objectives: To estimate the prevalence of breakfast 

skipping among medical students and its effect on 

neuroglycopenic symptoms they experience during 

their class hours.  

Methods: A descriptive cross sectional study on 

breakfast eating habits and associated neuroglycopenic 

symptoms was conducted. Participants included 

medical students from each year, selected by stratified 

and systematic random sampling.   

Sample size was 122. Self-administered questionnaire 

to assess the frequency of breakfast skipping and the 

neuroglycopenic symptoms they experienced during 

their class hours were distributed to the participants.  

Study Setting: M.O.S.C Medical College, Kolenchery, 

Kerala, India.  

Results : The prevalence of skipping breakfast more 

than 5 days in the past 2 weeks among the study 

population was 14.8% (95% CI = 8.5 – 21.1) and up to 

4 days in the past 2 weeks was  40.16% (95% CI = 

31.47-48.84). Habitual breakfast skippers had 

significantly higher neuroglycopenic effect scores 

during class hours compared to non-skippers. (Mann 

Whitney U test; W= 611) (p= 0.019).  

Conclusions: The prevalence of breakfast skipping 

among medical students is high. Habitual breakfast 

skippers experience more neuroglycopenic symptoms 

compared to non-skippers during their class hours. 

Keywords: breakfast, students, medical 

Introduction  

Breakfast is considered to be the most important meal 

of a day. The macronutrient profile and the 

micronutrient intake are better in those who consume 

breakfast regularly compared to breakfast skippers.  

Breakfast is particularly important for students. 

Positron Emission Tomography studies show that the 

metabolic glucose demand of human brain is almost 

twice in the growing years when compared to adults 

[1]. The average cerebral oxygen utilization and 

cerebral blood flow in these age groups are also higher 

compared to adults [2].  Students also have higher sleep 

demands and hence suffer greater depletion of glycogen 

stores overnight [3]. Hence, a proper breakfast in the 

morning is vital to meet the metabolic and glycemic 

needs of the brain. 

http://ijmsir.com/
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Studies have found that students who consume 

breakfast regularly had more favorable intake of total 

carbohydrate, dietary fiber and lesser intake of total fat 

and cholesterol [4]. Breakfast also positively influences 

the total micronutrient intake in the daily diet, which is 

partly due to the fortification of breakfast cereals [5]. 

Regular breakfast consuming students have up to 20-

60% higher levels of iron, B vitamins and Vitamin D 

compared to breakfast skippers [6]. Regular breakfast is 

also found to be helpful in maintaining weight and BMI 

in the normal range. Two systematic reviews have 

concluded that adolescents who took regular breakfast 

were less likely to be overweight [7,8] . Having a 

regular breakfast is also associated with healthier 

lifestyle factors. Children who regularly consumed 

breakfast were found to have a better cardio respiratory 

fitness level and were more physically active when 

compared to breakfast skippers [9]. There is also 

evidence proving the positive effect of breakfast on 

learning, improving the cognitive functions, behavior 

and overall academic performance in students [10]. 

Studies have found that in students, breakfast improves 

the academic performance, particularly in the domains 

of attention and memory [11, 12]. Undernourished 

children demonstrate a significant improvement in 

attention and memory functions when proper breakfast 

is added to their daily diet [13]. 

In spite of this, the prevalence of breakfast skipping is 

very high among students, making breakfast the most 

commonly skipped meal of the day among young 

students [4]. Breakfast skipping is also widely prevalent 

among medical students. In a study conducted in the 

University of Ghana medical school, the prevalence of 

habitual breakfast skipping among medical students 

was found to be 71.9 %.) Also, breakfast skippers 

reported higher levels of fatigue and poor attention 

during their clinical sessions compared to non-skippers 

[14]. A similar study conducted in China, reported that 

the prevalence of breakfast skipping among medical 

students to be 41% [15]. Data from India on this topic 

are limited. A study conducted in a teaching hospital in 

India reported the prevalence of breakfast skipping 

among medical students to be as high as 45 % [16]. 

Health care professionals are considered to be the role 

models for healthy lifestyle to the general public .In 

view of this, the World Health Organization (WHO) in 

early 1999, stated that physicians being the role models 

for healthy lifestyle shouldn’t overlook their own 

lifestyle habits [17]. It is in the medical schools that 

most of these students understand and develop healthy 

lifestyles and eating patterns which they usually follow 

even after their studies and while practicing as doctors 

and become promoters of healthy lifestyle and eating 

habits.  

This study aims to find out the prevalence of breakfast 

skipping among medical students in a teaching hospital 

in southern India, and to compare the neuroglycopenic 

effects experienced by habitual breakfast skippers with 

that of non-skippers. 

Methodology  

Study Setting and participants: The study was 

conducted in a medical college situated in Kerala, 

India. Equal numbers of medical students were selected 

each from first to final academic year. The participants 

were selected by systematic random sampling from the 

attendance register. The sample size was 122, 

calculated for 45% expected prevalence of breakfast 

skipping, [16] α error of 5% and 20% relative precision.  

Participants who gave voluntary informed consent were 

recruited into the study. Participants were provided a 

self-administered questionnaire [ fig. 1] to assess the 

frequency of breakfast skipping and the frequency of 
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neuroglycopenicsymptoms that they experienced. 

Neuroglycopenic effects score was calculated based on 

23 symptoms, each with a score of 1-5. The minimum 

total score being 23 and maximum being 115. The scale 

was peer reviewed and pilot tested. Internal consistency 

of the scale was found to be good (Cronbach Alpha 

with 23 items :0.854) 

Ethical Aspects  

The study was approved by the Institutional review 

board. Participants who gave voluntary informed 

consent were recruited into the study. All the data were 

kept confidential and private. 

Results  

A total of 122 medical students, were recruited into the 

study. Table 1 shows the major participant 

characteristics. 28% (n=34) of the students were males 

and 72% (n=88) were females. 13% (n=16) of the 

participants were day scholars whereas 87% (n=106) 

were hostellers. 31% (n=38) of the participants were 

undergoing non clinical rotations whereas 69% (n=84) 

were undergoing clinical rotations during the study 

period.  

On calculating the prevalence of breakfast skipping, the 

point prevalence (skipped breakfast on the day of 

assessment) was 21.31%. (95% CI = 14.04 – 28.58) and 

the period prevalence (skipped breakfast at least once in 

the past 2 weeks) was 49.2% (95% CI =40.30 - 58.1). 

The prevalence of habitual skippers (skipped breakfast 

for more than or equal to 5 days in the past 2 weeks) 

was 14.8% (95% CI = 8.5 – 21.1) and that of 

occasional skippers (skipped breakfast up to 4 days in 

the past 2 weeks) was 40.16% (95% CI = 31.47-48.84). 

Each participant was asked the about 23 symptoms 

associated with low blood glucose levels such as 

inability to concentrate or feeling irritated, and to score 

them on a scale of 1 to 5 depending on its frequency in 

the past 2 weeks. With regard to the neuroglyopenic 

effects score, (the minimum possible score being 23 

and maximum being 115 ) the minimum score recorded 

was 25 and the maximum was 86. The median score of 

the participants was 45. The mean score was also 45 

with a standard deviation of 11.38. Interquartile range 

was 37 – 52. On comparison of neuroglycopenic effects 

score, (Table 2) the mean and median scores of habitual 

skippers were found to be significantly higher 

compared to occasional / non skippers. (Mann Whitney 

U test; W= 611) (p= 0.019).  

The neuroglycopenic effects score was comparable 

among males and females and there was no statistically 

significant difference of scores between males and 

females. (p=0.73).Also, habitual breakfast skippers 

reported less active participation during lectures 

compared to non-skippers.   

Regarding residence of the medical students, habitual 

and occasional breakfast skipping was higher among 

hostellers compared to day scholars, however the 

difference was not statistically significant (p=0.12) 

Table 1 : Participant Characteristics 

Participant Characteristics (N= 122 )  

 
Gender  n (%)  

Male  34 (28%) 

Female  88 (72 %) 

 
Residence  

Hosteller  106 (87%) 

Day Scholar  16 (13%) 

 
Medical Postings  

Clinical  38 (31%) 

Non Clinical  84 (69%) 
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Table 2 : Comparison of Neuroglycopenic effects score 

among non/ occasional breakfast skippers with habitual 

skippers. 

Discussion 

Breakfast skipping is becoming more prevalent in 

adolescents and university students. Our study reported 

that up to 40 % of medical students under our study 

setting skipped breakfast up to 4 days in the past 2 

weeks and also, 14.8% medical students were habitual 

breakfast skippers – skipping breakfast at least 5 days 

in the past 2 weeks. Therefore the prevalence of 

breakfast skipping is high. Comparing to the results 

from western countries – 20% medical students from 

United States [4], 10 % from France [18] and 27% from 

Australia were breakfast skippers [19].  

There could be many factors contributing to breakfast 

skipping. Lack of time, oversleeping and not feeling 

hungry were the common reasons for skipping 

breakfast from our study population. This was similar 

to the reasons for skipping breakfast, by students from 

studies conducted in other regions as well. A study 

conducted among undergraduate students in a public 

university in Kuala reported the major reasons for 

skipping breakfast to be less time to eat, did not like 

eating at early hours of the day, lack of appetite and 

getting late to wake up [20] .Lack of adequate sleep at 

night could result in getting up late and hence having 

less time to have breakfast. However, studies have 

reported that poor quality of sleep could result in poor 

appetite [21].  It is now known that breakfast with 

adequate levels of tryptophan help in a healthy diurnal 

rhythm, good quality of sleep and good mental health 

[22]. Also, Hostellers were more likely to skip their 

breakfast compared to day scholars as per our study. 

This could be due to the adherence to healthy family 

breakfast eating habits among day scholars.  

With regard to neuroglycopenic symptoms during the 

class hours, our participants reported a higher  

prevalence of the symptoms like fatigue, irritability, 

day time sleepiness when they had skipped their 

breakfast in the morning. Students who had breakfast, 

reported fewer and less frequent symptoms. On 

calculating the neuroglycopenic effects score from the 

23 symptoms as per the questionnaire , the mean total 

score was higher for breakfast skippers compared to 

non-skippers (51.11 vs 43.94 ) and this was statistically 

significant (Mann Whitney U test : W = 611 ; p = 

0.019). Other studies conducted in students from 

different parts of the world has also reported similar 

findings. A study conducted in the university of Ghana 

medical school reported that students who skipped 

breakfast experienced difficulty in concentration and 

fatigue [14]. In a study conducted among medical 

students in China, they noted that students who 

perceived their studies to be easy were regular breakfast 

eaters and their classmates, who perceived their studies 

to be hard and laborious were regular breakfast skippers 

[15]. They also reported that these findings showed a 

dose dependency relationship. Studies have confirmed 

the influence of breakfast on academic performance 

and school attendance in young students [23]. An 

intervention study by providing free breakfast in 

schools, conducted in Wales have proposed that 

breakfast interventions results in improved school 

Nueroglycopenic 

Effects Score  

 Non/ 

occasional 

skippers  

Habitual 

skippers 

Mean, 

SD  

43.94, 

10.91 

51.11, 

12.43 

Median  44 51 

Mann Whitney U test : W = 611 ; p = 0.019 



 Dr. Prannoy Paul, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR) 

 

 
© 2020 IJMSIR, All Rights Reserved 
 
                                

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

Pa
ge

15
3 

 

performance, better cognitive functioning and behavior 

and educational achievements [24]. 

Studies have confirmed that students who skip 

breakfast regularly are more likely to be obese later in 

their life compared to students who take breakfast 

regularly [25]. Also, we have now evidence that 

students who take breakfast regularly have a better 

BMI, higher levels of physical activity and cardio-

respiratory fitness [9]. 

The high prevalence of breakfast skipping among 

medical students and its adverse effects on their health 

and academic performance are a matter of urgent 

concern. These medical students, who become health 

professionals in the future, are to be the role models 

and promoters of healthy lifestyle and balanced eating 

habits to the rest of the population. Hence, training 

them to adopt these healthy habits right from their 

student days is the need of the hour.  

Conclusions 

The prevalence of habitual breakfast skipping is high 

among medical students. These students who skip 

breakfast regularly experience variety of 

nueruglycopenic symptoms to a level that it affects 

their performance during their class hours and clinical 

sessions. Targeted interventions are required in the 

medical education system to increase breakfast 

consumption among medical students. 

References  

1. Chugani HT. A critical period of brain 

development: studies of cerebral glucose utilization 

with PET. Prev Med. 1998 Apr;27(2):184–8.  

2. Kennedy C, Sokoloff L. An Adaptation of the 

Nitrous Oxide Method to the Study of the Cerebral 

Circulation in Children; Normal Values for 

Cerebral Blood Flow and Cerebral Metabolic Rate 

in Childhood1. J Clin Invest. 1957 Jul;36(7):1130–

7.  

3. Thorleifsdottir B, Björnsson JK, Benediktsdottir B, 

Gislason T, Kristbjarnarson H. Sleep and sleep 

habits from childhood to young adulthood over a 

10-year period. J Psychosom Res. 2002 

Jul;53(1):529–37.  

4. Deshmukh-Taskar PR, Nicklas TA, O’Neil CE, 

Keast DR, Radcliffe JD, Cho S. The relationship of 

breakfast skipping and type of breakfast 

consumption with nutrient intake and weight status 

in children and adolescents: the National Health 

and Nutrition Examination Survey 1999-2006. J 

Am Diet Assoc. 2010 Jun;110(6):869–78.  

5. Balvin Frantzen L, Treviño RP, Echon RM, Garcia-

Dominic O, DiMarco N. Association between 

frequency of ready-to-eat cereal consumption, 

nutrient intakes, and body mass index in fourth- to 

sixth-grade low-income minority children. J Acad 

Nutr Diet. 2013 Apr;113(4):511–9.  

6. Gibson S. Micronutrient intakes, micronutrient 

status and lipid profiles among young people 

consuming different amounts of breakfast cereals: 

further analysis of data from the National Diet and 

Nutrition Survey of Young People aged 4 to 18 

years. Public Health Nutr. 2003 Dec;6(8):815–20.  

7. Szajewska H, Ruszczyński M. Systematic Review 

Demonstrating that Breakfast Consumption 

Influences Body Weight Outcomes in Children and 

Adolescents in Europe. Crit Rev Food Sci Nutr. 

2010 Jan 29;50(2):113–9.  

8. de la Hunty A, Gibson S, Ashwell M. Does regular 

breakfast cereal consumption help children and 

adolescents stay slimmer? A systematic review and 

meta-analysis. Obes Facts. 2013;6(1):70–85.  



 Dr. Prannoy Paul, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR) 

 

 
© 2020 IJMSIR, All Rights Reserved 
 
                                

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

Pa
ge

15
4 

 

9. Sandercock GRH, Voss C, Dye L. Associations 

between habitual school-day breakfast 

consumption, body mass index, physical activity 

and cardiorespiratory fitness in English 

schoolchildren. Eur J Clin Nutr. 2010 

Oct;64(10):1086–92.  

10. Hoyland A, Dye L, Lawton CL. A systematic 

review of the effect of breakfast on the cognitive 

performance of children and adolescents. Nutr Res 

Rev. 2009 Dec;22(2):220–43.  

11. Cooper SB, Bandelow S, Nevill ME. Breakfast 

consumption and cognitive function in adolescent 

schoolchildren. Physiol Behav. 2011 Jul 

6;103(5):431–9.  

12. Ingwersen J, Defeyter MA, Kennedy DO, Wesnes 

KA, Scholey AB. A low glycaemic index breakfast 

cereal preferentially prevents children’s cognitive 

performance from declining throughout the 

morning. Appetite. 2007 Jul;49(1):240–4.  

13. Cueto S, Jacoby E, Pollitt E. Breakfast prevents 

delays of attention and memory functions among 

nutritionally at-risk boys. J Appl Dev Psychol. 

1998 Jan 1;19(2):219–33.  

14. Ackuaku-Dogbe EM, Abaidoo B. Breakfast Eating 

Habits Among Medical Students. Ghana Med J. 

2014 Jun;48(2):66–70.  

15. 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 17;13(1):42.  

16. Krishnan V, K S. CHANGING TRENDS IN 

LIFESTYLE BEHAVIOUR AND PHYSICAL 

ACTIVITY ON BODY MASS INDEX AMONG 

MEDICAL STUDENTS. J Evid Based Med 

Healthc. 2016 Apr 18;3(31):1440–5.  

17. Organization WH. Leave the pack behind. Geneva. 

World Health Organ. 1999;31:33–39.  

18. Preziosi P, Galan P, Deheeger M, Yacoub N, 

Drewnowski A, Hercberg S. Breakfast Type, Daily 

Nutrient Intakes and Vitamin and Mineral Status of 

French Children, Adolescents and Adults. J Am 

Coll Nutr. 1999 Apr 1;18(2):171–8.  

19. 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 J Clin Nutr. 2010 Dec 

1;92(6):1316–25.  

20. Cooksey EB, Ojemann RH. Why do they skip 

breakfast. J Home Econ. 1963;55(1):43-45.  

21. Spiegel K, Tasali E, Leproult R, Cauter EV. Effects 

of poor and short sleep on glucose metabolism and 

obesity risk. Nat Rev Endocrinol. 2009 

May;5(5):253–61.  

22. 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):201–7.  

23. Rampersaud GC, Pereira MA, Girard BL, Adams J, 

Metzl JD. Breakfast Habits, Nutritional Status, 

Body Weight, and Academic Performance in 

Children and Adolescents. J Am Diet Assoc. 2005 

May 1;105(5):743–60.  

24. Moore L, Moore GF, Tapper K, Lynch R, Desousa 

C, Hale J, et al. Free breakfasts in schools: design 

and conduct of a cluster randomised controlled trial 

of the Primary School Free Breakfast Initiative in 

Wales [ISRCTN18336527]. BMC Public Health. 

2007 Sep 21;7:258.  



 Dr. Prannoy Paul, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR) 

 

 
© 2020 IJMSIR, All Rights Reserved 
 
                                

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

 

25. Bian J, Yi H, Liu Z, Li G, Ba T, Zhang Q, et al. 

Prevalence of and factors associated with various 

level of body weight among Inner Mongolia 

medical students in China. Open J Prev Med. 2 

Legends Figures 

Figure 1: Questionnaire 
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Figure 2: Comparison of Neuroglycopeniceffects score of habitual breakfast skippers with that of non-skippers 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 


