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Objective: To study the impact of breakfast eating on cognitive performance, nutritioanl status and to study
the relation between breakfast eating BMI, WtHR, cognitive performacne of adolescent girls. Method: The
present study was an observatinal study conducted in the campus of Sri Ramachandra University, Chennai
from December 2015-April 2016. 50 adolescent girls 25 breakfast skippers and 25 breakfast non-skippers of
age group 17-18 years with no illness, acute infections were included in the study by convenience sampling.
Cognitive performance was measured using Wechscler memory scale, three day breakfast recall was used to
calculate energy intake. Conclusion: It can be concluded from the present study that breakfast skipping does
not hinder the cognitive abilities and nutritional status of adolescent girls.

Keywords: BMI (Body Mass Index), WHtR (Waist Height Ratio), DS (Digit Span), VPA (Verbal Paired
Associates), LT (Logical memory Thematic unit), LS (Logical memory Story unit), LR (Logical
memory Recognition)

INTRODUCTION
“Eat breakfast like a king, lunch like a prince, dine like a
pauper”. This ancient proverb has more than a grain of
truth in it, but sadly, most people leading today’s busy lives
skip breakfast altogether. Although, breakfast has been
considered the most important meal of the day, it is
frequently skipped [1].Consuming breakfast on regular basis
is associated with improved cognitive performance and
nutrient intake in adolescents [2]. Breakfast skipping may
result in inadequate nutrient intake, which is not
compensated at any other time in a day [3]. Eating breakfast
is important during adolescence as they have high
nutritional needs, due to brain development process,
physical growth yet they have highest rate of skipping
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breakfast [4-5]. Researchers noted that breakfast when
skipped affects problem solving, short-term memory,
attention and episodic memory [6-7]. Breakfast is seen as
an important source of energy for the day. By eating
breakfast brain can cope with demands of the morning [8].
Habitual skipping of breakfast can affect cognitive
performance adversely as the gap of about 10-12 hours
between dinner and breakfast causes low blood glucose
levels [9].

Childhood and adolescence are two crucial stages in
lifecycle that requires nutrition in adequate [10]. Breakfast
is among the principle food, which satisfies the nutritional
needs and increases mental workload ability [11]. Breakfast
makes a large contribution to micronutrient intake [12]. Iron,
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B vitamins and VIT-D are approximately 20-60% higher in
children who regularly consume breakfast [13]. Favorable
nutrients intake with dietary fibre, carbohydrate, lower fat
and cholesterol is seen in children who habitually consume
breakfast [14]. There is evidence that breakfast positively
affects learning in children in terms of school performance,
behavior and cognition [15].

Consuming breakfast also contributes to maintain
normal BMI. Two systemic review reports showed that
adolescents who habitually consume breakfast have
reduced chances of being overweight [16]. Hence,
consumption of breakfast is always recommended [17-21].
Lack of knowledge of healthy food choices may negatively
affect nutritional status and eating habits [22].

This study was undertaken to study the impact of
breakfast eating pattern on nutritional status and cognitive
performance of adolescent girls.

MATERIAL AND METHODS
The present study was an observational study conducted
in Sri Ramachandra University in Chennai- Tamil Nadu
from December-April 2016. Convenience sampling was
done amongst adolescent girls 17-18 years of age with no
illness or acute infections were included. Study protocol
was approved by the institutes Ethics Committee. General
profiles with anthropometric data were collected using
proforma.

Cognitive performance of the adolescents was measured
by using Wechscler memory scale which is a
neuropsychological test, designed to measure different
memory functions in a person. Anyone aged between 16-90
years can be used for this test. Raw scoring was followed
for all the cognitive tools as per the instructions given by
Department of Psychology. The raw scores of breakfast
skippers and breakfast non-skippers were then compared
under each sub-set of the used tool. Three-day breakfast
recall was taken to assess the energy intake of breakfast
skippers and non-skippers. Prior, to data collection written
permission was obtained from the concerned authorities.
One- on –one Interview technique was used as a research
technique.

A statistician performed needed statistics. The collected
data was analyzed with SPSS for windows, version 16.0,
Chicago Inc. Bivariate analysis, One-way analysis of
variance, Bonferroni test, Chi-square test, Pearson
correlation, Scatter plot were used for comparing and

correlating variables as applicable. P value of less than 0.05
was considered significant statistically.

RESULTS
A total of 50 adolescents of which 25 breakfast skippers
and 25 breakfast non-skippers were enrolled. The
comparison of anthropometric data, cognitive performance
and 3-day breakfast recall are given in Table 1. Both the
groups anthropometric data seemed to be similar and
performed equally in cognitive performance. 3-day breakfast
recall showed intake of calories to be higher in breakfast
non-skippers.

Three-day dietary recall of breakfast skippers and non-
skippers has been analyzed by using multivariate analysis
within the group and the observed values are given in Table
2. Difference was observed between the mean values but
statistically not significant.

Among breakfast skippers, Logical memory Story
(P<0.05) is significantly related to Digit Span. Logical

Skippers (n
= 25)

Non Skippers
(n = 25)

Mean (SD) Mean (SD)

Height (cm) 157.4 (2.3) 157.2 (3.6) 0.234 0.816NS

Weight (kg) 55.7 (5.6) 57.8 (5.8) -1.265 0. 212NS

BMI (kg/m2) 22.4 (2.0) 23.4 (2.3) -1.492 0.141NS

WHtR 0.3 (0.04) 0.4 (0.04) -5.96 0.554NS

DS 17 (3) 18.2 (3.2) -1.415 0.163NS

VPA 23.8 (3.4) 24 (3.5) -1.62 0.872NS

LS 32.4 (6.2) 33.1 (7) -4.09 0.684NS

LT 9.7 (2.4) 10 (2) -4.42 0.661NS

LR 20.9 (3.2) 20.5 (3.5) 0.382 0.704NS

DAY 1 65.4 (165.9) 361.8 (115.6) -7.362 0.000***

DAY 2 84.8 (185.6) 376.5 (138.5) -6.294 0.000***

DAY 3 58.7 (165.4) 395.8 (140.1) -7.77 0.000***

t-value p-valueData

Table 1: Comparison of Mean, Standard Deviation and
Level of Significance of Anthropometric Data, Cognitive

Performance, 3-Day Recall of Breakfast Skippers
and Non-Skippers

Note: Ht - Height (cm), Wt - Weight (kg), BMI - Body Mass
Index (kg/m2), WtHR - Waist to Height Ratio, Not
significant - P>0.05, Highly significant - P<0.01,
***99.9%, p<0.001 - 0.000-0.001.
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memory Thematic (P<0.05) is significantly related to Verbal
Paired Associates. Logical memory Recognition (P<0.05) is
significantly related to Digit Span and Logical memory
Recognition (P<0.001) showed high significant relation with
Verbal Paired Associates, Logical memory Story, and Logical
memory Thematic in Table 3.

When BMI, WHtR, Cognitive Performance were
correlated, WHtR (P<0.001) is shown to have highly
significant relation with BMI. Logical memory Story
(P<0.001) is shown to have highly significant relation with
Digit Span. Logical memory Thematic (P<0.001) is shown to
have highly significant relation with Digit Span and Logical
memory Story. Logical memory Recognition (P<0.001) is
shown to have highly significant relation with Digit Span,
Logical memory Story and Logical memory Thematic. Logical
memory Recognition (p<0.05) is shown to have significant
relation with BMI and WHtR in Table 4.

Amongst the skippers and non-skippers, WHtR
detected 48% (n = 12) and 56% (n = 14) as healthy, 8% (n =
2) of skippers and 32% (n = 8) of non-skippers were
considered over weight by BMI. Amongst the skippers
and non-skippers WHtR detected 48% (n = 12) and 40% (n
= 10) as extremely slim, and 8% (n = 2) of skippers and 4%
(n = 1) of non-skippers were considered as underweight
by BMI in Table 5.

Day 1 Day 2 Day 3

Mean
(SD)

Mean
(SD)

Mean
(SD)

Skippers
(n=25)

65.5
(165.9)

84.8
(185.6)

58.7
(165.4)

0.153 0.859NS

Non Skippers
(n=25)

361.8
(115.6)

376.5
(138.5)

395.8
(140.1)

1.816 0.182NS

Energy Intake F-value P-value

Table 2: Three-Day Dietary Recall of Skippers and
Non-Skippers by Using Multivariate Analysis

Note: Not significant - P>0.05.

Table 3: Correlation of Anthropometric Measures
and Cognitive Performance of Breakfast Skippers

Variables
BMI

(Kg/m2)
WHtR DS VPA LS LT LR

BMI

(Kg/m2)
1

0.106

(0.613)

0.184 -0.379

(0.379) (0.061)

0.366 -0.122 0.306

(0.072) (0.561) (0.137)

0.061 -0.352 .447* 0.37

(0.773) (0.084) (0.025) (0.069)

0.245 0.073 0.29 .405* 0.273

(0.237) (0.729) (0.159) (0.044) (0.187)

0.22 0.11 .419* .618** .624** .747**

(0.290) (0.958) (0.037) (0.001) (0.001) 0

LT 1

LR 1

VPA 1

LS 1

DS 1

WHtR 1

Note: BMI- Body Mass Index (kg/m2), WtHR – Waist to Height
ratio, DS-Digit Span, VPA- Verbal Paired Associates, LS-
Logical memory story, LT- Logical memory Thematic,
LR- Logical memory Recall. ** Correlation is highly
significant at the 0.01 level (2-tailed); * Correlation is
significant at the 0.05 level (2-tailed).

Variables
BMI

(Kg/m2)
WHtR DS VPA LS LT LR

BMI

(Kg/m2)
1

.684**

0.000

0.093 -0.137

(0.660) (0.514)

0.237 0.252 0.258

(0.253) (0.224) (0.212)

0.046 -0.113 .659** 0.158

(0.829) (0.589) 0.000 (0.452)

0.21 0.282 .575** 0.245 .534**

(0.289) (0.171) (0.003) (0.238) (0.006)

.398* .419* .559** 0.207 .649** .800*

(0.490) (0.370) (0.004) (0.321) 0.000 0.000

LT 1

LR 1

VPA 1

LS 1

DS 1

WHtR 1

Table 4: Correlation of Anthropometric Measures
and Cognitive Performance of Breakfast Non-Skippers

Note: BMI- Body Mass Index (kg/m2), WtHR – Waist to Height
ratio, DS-Digit Span, VPA- Verbal Paired Associates, LS-
Logical memory story, LT- Logical memory Thematic,
LR- Logical memory Recall. ** Correlation is highly
significant at the 0.01 level (2-tailed); * Correlation is
significant at the 0.05 level (2-tailed).
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Chi-square test revealed no significant difference
between WHtR and BMI of breakfast skippers and non-
skippers.

With BMI as the fit value and WHtR as the estimated
value, the scatter plot of breakfast skippers is shown to
have a very weak positive correlation with R-value 0.106
(Reference R value: up to 0.1). The P-value (P>0.05) is not
significant in Figure 1.

Parameter Interpretation Breakfast Skippers (n=25) Breakfast Non-Skippers (n=25) Chi-square P-value

Underweight 2 1

(<18.5 kg/m2) (8%) (4%)

Normal 21 16
(18.5 – 24.9

kg.m2)
(84%) (64%)

Overweight 2 8

(25-29.9 kg/m2) (8%) (32%)

Extremely slim 12 10

(<0.34) (48%) (40%)

Healthy slim 1 1

(0.35-0.41) (4%) (4%)

Healthy 12 14

(0.42-0.48) (48%) (56%)

WHtR 0.336 .845NS

BMI (Kg/m2) 4.609 .100NS

Table 5: Interpretation of BMI and WHtR of Breakfast Skippers and Non-Skippers

Note: BMI- Body Mass Index (kg/m2), WtHR – Waist to Height ratio, p>0.05 – Not Significant.

Figure 1: Scatter Plot Showing BMI, WHtR of Breakfast
Skippers

Figure 2: Scatter Plot of BMI, WHtR of Breakfast
Non-Skippers

With BMI as the fit value and WHtR as the estimated
value, the scatter plot of breakfast non-skippers is shown to
have a strong positive correlation with R-value 0.684
(Reference R value: 0.6-0.79). The P-value (P<0.000) is highly
significant with 99.9% Confidence Interval index in Figure 2.

DISCUSSION
Breakfast is considered to be an essential prerequisite for
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the potential to learn in children [24]. In the present study,
anthropometric data, cognitive performance was found to
be similar or equal between breakfast skippers and non-
skippers. Results of a study conducted by Mahnaz et.al.,
published in European International Journal of Science and
Technology (2014) indicated that only verbal classification
has significant results and other sections did not show
significant effect on cognitive performance [25]. A healthy
weight according to WHtR was seen in breakfast non-
skippers although BMI showed more number of non-
skippers to be overweight. BMI does not take into account
the body fat distribution. Hence, WHtR is a better indicator
of healthy or unhealthy weight gain. Some studies have
found that children who frequently skip breakfast have
higher risk of being obese compared to those who regularly
consumed breakfast [26-28].

LIMITATIONS
Small sample size, variables such as genetic and
environmental variations were not measured, academic
performance was not considered, 3-day breakfast recall of
protein, fat, carbohydrate not calculated, life style
questionnaire should have been used.

FINDINGS
Adolescents are aware of the importance of nutrition and
balanced diet, but ignore their health. Peers and
advertisements seem to influence the dietary choices.

CONCLUSION
Adolescents are future and backbone of any Nation.
Therefore their health issues need special attention. It can
be concluded from the present study that breakfast skipping
does not hinder the cognitive abilities and nutritional status
of adolescent girls.
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