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ABSTRACT 

Research question: Does consumption of Breakfast and nutritional supplementation have 

any impact on cognitive performance of school going children? 

Setting & Study Design: School based experimental study 

Participants: 500 healthy urban school children  

Method: The frequency of daily breakfast consumption was studied in children. The 

cognitive assessment was done using six letter cancellation test and digit letter substitution 

test. Tests were done in two phases, once prior and then 2hrs after breakfast consumption. 

In phase 2, effect of supplementation of breakfast with snacks was studied. Performance 

was measured by total number of items processed, concentration performance and number 

of errors and net scores, data analyzed using SPSS-15.  

Results: There was significant increase in mean total scores, net scores and reduction in 

wrong attempts in both tests after breakfast consumption in phase 1. The mean total scores 

of phase 2 were higher than phase 1 and also increase in scores after snacks 

supplementation. 
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INTRODUCTION  

Breakfast is universally recommended as an integral part of a healthy diet and lifestyle.
(1)

 

Adolescents who consume breakfast also have a lower BMI than their peers.
(2)

 The effect of 

breakfast consumption also extends into the classroom. Academic performance, problem 

solving skills, school attendance, and mood have shown a positive correlation with breakfast 

consumption.
(3)

 A randomized intervention study of 569 students aged 11 to 13 years 

reported that breakfast consumption thirty minutes before tests improved short term 

cognitive functions such as immediate recall, acquisition, and recognition using the Rey 

Auditory-Verbal Learning Test.
(4)

  

The common reasons cited for skipping breakfast include hectic schedule (attending 

morning tuition classes) resulting in lack of time for breakfast consumption and voluntary 

restriction of food for fear of weight gain.
(3,5)

 Skipping breakfast or consuming an 

inadequate breakfast contributes to dietary inadequacies that are seldom compensated by 

other meals. Breakfast skippers are more likely to eat high fat snacks and to have higher 

cholesterol levels than regular breakfast consumers.
(5)

 With an increasing number of 

children and adolescents skipping breakfast, there is a need for scientific studies evaluating 

whether omission of breakfast affects the cognitive functioning of fasting students. 

 

MATERIAL AND METHODS 

The study was conducted on 500 healthy urban school children. The age, sex, gender, 

socioeconomic status, occupation of parents, family income and frequency of breakfast 

consumption in terms of number of days per week were noted. The socio economic status 

of children was classified according to modified Kuppuswami Scale. The study was 

conducted in two phases. Cognitive performance was assessed using six letter cancellation 

test (SLCT) and digit letter substitution test (DLST).  

A designated protocol was used to assess breakfast consumption of children prior to coming 

to school. Based on whether they consumed less than or more than 20% of the required 

caloric intake, children were classified as having inadequate or adequate breakfast. 

Three practice sessions were done preceding the test, to familiarize the participants with 

the test procedure in both phases. Studies have shown that after 2 practice sessions, a 

stable baseline ‘net score’ is obtained, which is the difference between the total 

cancellations and wrong cancellations. This also ensured that children did not find any 

difficulty in doing the actual tests. To eliminate memory effect during repeated 

administration, parallel worksheets were prepared either by changing the 6 key letters or by 

changing the sequence of letters randomly in the working section. Those scoring less than 

50% of the mean score on the third practice session were excluded from the study. 

In phase1, children were instructed to reach empty stomach to school; and bring along 

specified breakfast providing 20% calories (approx 600 kcal). The tests were performed 

twice, once empty stomach following which students were asked to eat the breakfast; 

repeat test was done 2h later.  

In phase 2, the role of mid-day snacks in improving the cognitive performance was assessed. 

Children were instructed to come after having breakfast from home and to bring specified 
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snacks along. The tests were performed similar to phase 1, after the first test children were 

asked to eat snacks followed by a repeat test 2hrs later.  

The letter substitution / digit cancellation could be taken horizontally, vertically or in a 

randomized manner. Subjects were expected to perform at his/her maximum speed within 

90 seconds. Measures of performance included speed- total number of items processed, 

accuracy (concentration performance) - number of correctly marked relevant items. Net 

scores were obtained by deducting the incorrect substitution for (DLST) digit letter 

substitution and incorrect cancellation for six letter cancellation test (SLCT) from the 

accuracy (total correct attempts). The scores obtained were subjected to descriptive 

statistics and analyzed using SPSS version 15.0, chi square test, student t test and coefficient 

of correlation. 

 

RESULTS  

Majority of the children were in age group of 15- 16 years (65.2% &62.4%) in both the 

phases with both gender almost in equal proportion. 86.4% of children belonged to class II 

of the modified Kuppuswami scale of social classification.  

 

Table I: Frequency of breakfast consumers’ vs breakfast skippers 

 Phase I 

(percentage) 

Phase II 

(percentage) 

Breakfast consumers 65.2 71.2 

Male 74.4 73.6 

Female 55.4 61.9 

Breakfast skippers 34.8 28.8 

Male 25.6 20.1 

Female 44.6 38.0 

 

About one-third of children reached empty stomach to school on regular basis (34.8% in 

phase I and 32% in phase II). As the level of social classification increased from class II to 

class I of modified Kuppuswami scale of social classification, percentage of children 

consuming breakfast increased from 61.6% to 87.9% and 64.3% to 90.9% in phase I and II 

respectively.  
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Table II: Cognitive performance tests 

 

Cognitive 

performance 

test 

Phase I Phase II 

Before 

breakfast 

After 

breakfast 

After 

breakfast 

After 

snacks 

Six letter cancellation test 

Total attempts 41.22± 3.56 44.38± 2.18 46.83± 3.06 47.8± 2.39 

Wrong attempts 1.61± 0.10 0.68± 0.08 1.60± 0.08 0.78± 0.03 

Net score 39.61± 3.02 43.7± 2.39 45.23± 2.18 47.02± 1.86 

Digit letter substitution test 

Total attempts 41.26± 2.96 45.39±3.26 46.75± 2.87 47.78± 2.04 

Wrong attempts 1.69± 0.23 0.74± 0.15 1.42± 0.19 0.62± 0.09 

Net score 39.58± 2.54 44.65± 2.23 45.34± 2.45 47.16± 1.76 

*p value 0.000 

 

Skipping breakfast was seen more frequently in adolescent females. Adolescent boys 

showed a relatively more regular pattern of breakfast consumption (Table I). The cognitive 

performance of children in both phases is shown in Table II.  

Majority of the mothers of children included in the study were educated up to intermediate 

(43.2% and 41.6% in phase I and phase II respectively), followed by high school (30% & 32% 

respectively) 2.8% of mothers in phase I and 3.2% in phase II were post-graduates. 

Increasing level of maternal education from high school to post graduate was associated 

with increased frequency of breakfast consumption in children from 25% to 100%. 

 

DISCUSSION  

Breakfast has been labeled as the most important meal of the day. Regular breakfast 

consumers are known to have higher basal metabolic rate and better physical health.  The 

time between the evening meal and breakfast the next morning is usually the longest period 

without uptake of energy and nutrients.
(6,7)

 Extending this fasting episode by omitting 

breakfast may impair the availability of energy (glucose) or certain nutrients necessary for 

the synthesis of neurotransmitters, which are necessary for optimal functioning of the 

central nervous system.
(7,8) 

The effect is more pronounced in undernourished children.
(9)

  

Observational studies have shown that children and adolescents skip breakfast more often 

than any other meal. Omission of breakfast is highly prevalent in the United States and 
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Europe (rates: 10%–30%).
(10)

 The present study showed approx one third of the children 

(34.8%) go to school empty stomach.  

On comparing breakfast consumption frequency among adolescent boys and girls in the 

present study it was observed that adolescent boys (70%) consumed breakfast regularly and 

skipping breakfast was more prevalent among female students (44.3% &38%) in both the 

phases. Other studies had also shown that breakfast skipping was more prevalent among 

female students, children from lower socioeconomic backgrounds, and older children and 

adolescents.
(3,11)

 Shaw et al showed that rate of skipping meals was approximately three 

times in females compared to males.
(12-14) 

In addition increasing trends of dieting behaviors 

are commonly seen in adolescent females for weight losing practices. Godin et al found 

breakfast skipping an important method of losing weight among female adolescents.
(15)

 

In phase I of the study there was significant increase in mean total and net score after 

breakfast consumption with reduction wrong attempts in both SLCT and DLST tests. 

Grantham- McGregor evaluated school feeding programs and found that omitting breakfast 

was associated with a decline in performance on verbal fluency tests, tasks of arithmetic, 

continuous visual stimulus discrimination.
(16)

 Bento D and Parker PY conducted a study on 

33 university students on correlation of breakfast with blood glucose and cognition. They 

found that breakfast group took less time to finish memory tasks than the non breakfast 

group.
(17)

 Moreover, eating breakfast has been shown to be associated with lower plasma 

cholesterol levels and improved nutritional status of children and adolescents.
 (18)

   

In second phase of the study role of mid-day snacks in improving the cognitive performance 

was assessed. Higher scores were obtained on speed as well as accuracy and reduced scores 

on wrongs after supplementation with snacks in phase II. These findings suggest that the 

higher net scores cannot be attributed to speed alone- rather they seem to be a result of 

higher speed as well as better accuracy. Hence providing snacks improved the performance 

of children on paper and pencil tests. 

Study by Sumithra showed that a more evenly distributed energy intake throughout the 

morning by consuming a mid morning snack improves memory performance in children.
(19)

 

Vaisman reported that on a task of immediate recall, children with breakfast score 

significantly higher than those without breakfast.
(4)

 Many studies reviewed earlier have 

shown a beneficial effect of breakfast, not only on cognitive performance but also on other 

factors like eating junk food, obesity etc. Hence we need to counsel adolescents regarding 

advantages of regular breakfast consumption. Consuming breakfast is imperative and it 

increases the cognitive performance. Mid morning snacks during school hours also help to 

increase and maintain the working drive resulting in better academic performance. 

LIMITATIONS 

There were certain limitations to the study - The groupings were made with 20% caloric 

intake as the limit. Caloric intake was calculated using dietary recall method, which in itself 

is prone to errors. Further, the classification did not distinguish between a child who 

consumes say 8% calories at breakfast and another who takes 18%. The breakfast 

consumption under supervision and probably some kind of euphoria, which made them 

increase their speed, accuracy but did not result in decreased number of wrongs. 
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CONCLUSIONS 

Breakfast consumption is associated with an increase in cognitive performance in children 

and nutritional supplementation in the form of snacks has a positive impact on the cognitive 

performance of children. 
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