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ABSTRACT 

Background: The prevalence of breakfast skippers among the young population appears to be 
increasing. Several studies have been conducted on the breakfast routines of children and their 
effects, but young adults have been neglected. Objective: To compare the impact of breakfast 

eaters and skippers on physical activity, attentiveness and cognition in young adults of 
Islamabad, Pakistan. Methods: A comparative cross-sectional study, carried out at Shifa Tameer 

e Millat University Islamabad, Pakistan from August 2020 to January 2021. Healthy young 
adults of both genders aged 18-25 years were included except those having any active pathology, 
mental illness, sedative-hypnotics or smokers were excluded from the study. Informed consent 

was taken from each participant's priory. About 100 participants were enrolled in the study (50 in 
each group) through non-probability purposive sampling. Respondents were allocated to groups 

A (breakfast eaters) and B (breakfast skippers) based on the criteria taken from recent studies. 
Physical activity and attentiveness were measured through the standard international physical 
activity questionnaire short form and everyday life attention scale questionnaire respectively 

whereas cognitive functions were assessed using Stroop and digit span test. Results: The mean 
age of respondents in groups A (breakfast eaters) and B (breakfast skippers) was 21.6±1.77 and 

21.3±1.80 years respectively. Physical activity and cognitive functions statistically showed no 
significant difference between the two groups (p>0.05). For attentiveness, all components of the 
everyday life attention scale questionnaire showed no significant difference (p≥0.05) except for 

the G component (preparing a meal) which showed a significant difference between both groups 
(p≤0.05). Conclusion: This study concludes that there is no significant difference in breakfast on 

physical activity, attentiveness and cognitive functions in young adults of Islamabad, Pakistan. 
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INTRODUCTION 

 

Of all day-by-day eating events, breakfast is 
best in class from a dietary point of view, yet 

the recurrence of breakfast utilization has 
declined in late many years.1 This pattern 
can apply negative consequences such as 

cardiovascular disease, a high lipid profile, 
diabetes and many more.2 US survey studied 

the role of breakfast in the general assurance 
of diet quality and proposed a definition to 
work around the intake of food as the 

primary feast of the day. The particular 
definition proposed was that breakfast is the 

first meal of the day that breaks the fast after 
overnight sleep and is consumed within 2 to 
3 hours after waking up.3 

 
According to a study of 2014 conducted in 

selected areas of India, the prevalence of 
breakfast skipping in school children aged 
between 10-16 years was 23.50 %4 An 

individual without breakfast would not have 
enough energy to begin a morning task since 

it is the primary supper taken after dinner 
with a long interval of fast. A solid breakfast 
ought to incorporate three significant 

nutrition types, for example, grains, milk, 
and natural products.5 According to the 

United States Department of Agriculture 
(USDA) Food and Nutrition Service, it 
ought to convey a sufficient measure of 

protein, fiber, minerals, nutrients and 
different micronutrients with ostensible 

sugar and fat, especially from prepared 
nutritional categories (National Institute of 
Nutrition, 2011).  

 
Food utilization and cravings are managed 

by the nerve center, where the nucleus 
arcuatus (ARC) regulate energy balance 
processes by the interaction of peripheral 

hormonal and metabolic signals.5 In the 
wake of staying asleep for the entire 

evening, the human body needs to invigorate 
and recapture energy and supplements to 
participate in physiological exercises.6 

According to data from the American 
Dietetic Association, students who take  

 

 
 

breakfast have better capabilities to solve 
problems, verbal fluency, creativity and 

recall memory. Recent literature has shown 
that breakfast eaters have healthy BMI and 
higher physical activity levels and this also 

contributed to higher cardiorespiratory 
fitness.7 Skipping or late consumption of 

breakfast will initiate stress response by the 
gradual decline of glucose levels which 
interferes with different aspects of cognitive 

abilities, such as attention and working 
memory. Habitual consumption of breakfast 

in fusion with other aspects positively affects 
the attention concentration, memory and 
academic performance of young adults.5  

 
Cognitive interference is the process of 

inhibiting and controlling impulsive 
responses to generate more situation-specific 
responses. Cognitive ability helps in 

planning, anticipating and goal setting. 
Interference inhibition is a neurological 

process performed by the dorsolateral 
prefrontal cortex. Skipping breakfast can 
cause depletion of nutrients in the central 

nervous system which is essential for the 
cognitive functions of the body however, in 

general, there is still a need to explore the 
relationship between the nutritive quality of 
breakfast and cognitive performance.8 The 

prevalence of breakfast skippers among the 
young population appears to be increasing. 

Several studies have been conducted on the 
breakfast routines of children and their 
effects, but young adults have been 

neglected.  
 

Previous studies have focused less on the 
time of breakfast consumption.  
Furthermore, very limited literature is 

available regarding the impact of skipping 
breakfast on attentiveness. This study will 

help us to understand whether adult behavior 
towards breakfast has any effect on 
attentiveness, physical activity and cognitive 

functions.  
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METHODS 

 

This was a comparative cross-sectional study 
that was completed in 6 months time frame 

starting from August 2020 to January 2021 
and approved by the Institutional Review 
Board of Shifa International Hospital, 

Islamabad Pakistan. The sample was 
recruited using non-probability purposive 

sampling from Shifa College of Medicine, 
Department of Rehabilitation Sciences and 
Medical Technology of Shifa Tameer e 

Milat University Islamabad, Pakistan. The 
sample size calculated was 70 (35 in each 

group) by G power with an effect size of 0.8.  
 
Participants included in the study were aged 

between 18-25 years of both genders and 
those excluded were smokers, having any 

active pathology, or mental illness or were 
on sedative-hypnotics respondents were 
allocated to groups A (breakfast eaters) and 

B (breakfast skippers) based on the criteria 
taken from the recent studies, which was 

participants who skip their meal 0-1 times a 
week and before 11 were included in Group 
A (breakfast eaters). Those who did not fall 

in any of the above-mentioned criteria were 
included in Group B (breakfast skippers). 

Participants who had never or one time a 
week skipped their meal but after 11 were 
included in Group B (skippers).  

 
Any respondents who had consumed their 

breakfast before 11 but skipped it more than 
one time were also included in Group B 
(breakfast skipper). The total number of 

participants included in the study was 100 
(50 in each group). A self-structured 

questionnaire was created under the 
direction of the supervisor that included 
demographic data of participants, previous 

medical history, breakfast routine, time bar 
within which they were having breakfast and 

reasons for skipping breakfast. The 
International Physical Activity 
Questionnaire-short form (IPAQ-SF) is a 

well-accepted and reliable tool and has been 
suggested as the standard method of 

measuring physical activity with Cronbach’s  

 
 

alpha coefficient value from 0.34 to 0.89.9 
The Everyday Life Attention Scale (ELAS) 

questionnaire is a self-reported sensitive and 
reliable tool for assessing attention 
capacities of the individual in nine different 

situations of daily life.10 Digit span test was 
used to assess the short-term memory and 

working memory by Forward Digital Span 
(FDS) and Backward Digital Span (BDS) 
test respectively.11, 12 Stroop Color and Word 

Test (SCWT) is a test used extensively to 
assess multiple cognitive functions and the 

ability to inhibit cognitive interference that 
occurs during the processing of any specific 
stimulus.  

 
This test is a reliable instrument for 

measuring cognitive function in adults with 
reliability coefficients in incongruous 
conditions estimated as 0.91.13 The study 

was recruited with guidance and discussion 
over all the procedure and how it will go. 

Informed consent was taken from 
participants before their enrollment. 
Confidentiality of the data acquired was 

affirmed on the consent form. Firstly, 
questionnaires IPAQ-SF and ELAS were 

given to participants which were filled by 
them.14 Then one of the group members was 
assigned to perform FDS and BDS on the 

participant and one with Stroop test (this was 
performed with a time of 45 seconds using a 

stopwatch).  
 
Group members exchanged their assigned 

tasks after every 2 participants. All the tests 
were carried out in a quiet environment. The 

total time for spend on the whole activity 
was 20-25 minutes. Data were analyzed 
using SPSS version 24. Frequency was 

calculated for gender, BMI, reasons for 
breakfast skipping and IPAQ and mean with 

standard deviation for IPAQ, ELAS, FDS, 
BDS and Stroop test. An Independent t-test 
was applied to all the variables to find the 

difference between the groups. The 
significance level was set at p < 0.05 with a 

95% confidence interval.15  
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RESULTS  
 

Table I: Mean Scoring of IPAQ-SF and Stroop Test of Both Groups 
 

Tests Groups 
Mean ±Standard 

deviation 

Mean 

difference 
p-value 

IPAQ-

SF 

Breakfast 1701.95± 2312.89 
377.50 0.45 

Non-breakfast 2079.45±2744.46 

Stroop 
Test 

Breakfast 1.46±7.06 
1.08 0.93 

Non-breakfast 1.57±6.61 

*IPAQ-SF: International Physical Activity Questionnaire-Short Form 

 

Table II: Mean Score of Digit Span Test for Both Groups 
 

Tests Groups 
Mean ±Standard 

deviation 

Mean 
difference 

p-value 

FDS 
Breakfast 31.76±4.90 

1.18 0.28 
Non-breakfast 32.94±5.89 

BDS 
Breakfast 20.78±6.73 

1.76 
0.15 

 Non-breakfast 22.54±5.29 

*FDS: Forward Digit Span Test, BDS: Backward Digit Span Test  

                                                        
Table III: Mean Score of ELAS in Both Groups 

 

 

 ELAS             Groups            Mean ±Standard 
                                                 deviation 

 

Mean 

difference 

 

p-value 

ELAS A 
Breakfast 52.59±19.93 

4.41 0.28 
Non-breakfast 48.17±20.71 

ELAS B 
Breakfast 58.44±20.50 

2.36 0.57 
Non-breakfast 56.08±20.91 

ELAS C 
Breakfast 56.29±22.37 

3.65 0.37 
Non-breakfast 52.63±18.59 

ELAS D 
Breakfast 51.54±18.59 

5.46 0.14 
Non-breakfast 46.08±18.70 

ELAS E 
Breakfast 50.74±20.78 

3.03 0.45 
Non-breakfast 47.70±20.02 

ELAS F 
Breakfast 59.52±19.4 

6.83 
0.08 

 Non-breakfast 52.69±20.3 

ELAS G 
Breakfast 72.51±24.41 

13.14 *0.01 
Non-breakfast 59.37±26.57 

ELAS H 
Breakfast 65.39±22.21 

8.36 0.058 
Non-breakfast 57.02±21.44 

ELAS I 
Breakfast 59.77±33.87 

4.24 0.51 
Non-breakfast 55.53±30.18 
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A total of 150 questionnaires were 
distributed, out of which 120 responses were 

received. The response rate of the study was 
86.6%. From 120 responses, 70 were 

separated into breakfast eaters (group A) and 
50 were skippers (group B). From group A, 
50 responses were randomly selected by 

lottery method to equalize the number of 
respondents in both groups. From a sample 

of 100 participants, both groups had equal 
participants according to inclusion and 
exclusion criteria for breakfast eaters and 

skippers. In Group A, the mean and standard 
deviation of the age was 21.6±1.77 and in 

Group B, the mean with standard deviation 
was 21.34±1.8. 
 

In each groups A and B, 17 (34%) were male 
and 33 (66%) were female (Fig.2). BMI of 

all the participants was also assessed in 
groups A and group B, the highest number 
of participants falling in normal category i.e. 

28(56%) and 27(54%) respectively, whereas 
in group A lowest number of participants 

were obese and underweight i.e. 7(14%) 
same for both categories. In group B lowest 
category was overweight i.e. 5(10%). Both 

groups were further assessed for the impact 
of breakfast on physical activity. According 

to categorical data of IPAQ, 7(14%) 
participants of group A and 14(28%) 
participants of group B reported being 

involved in a high level of physical activity.  
 

However, in the moderate category, 29(58%) 
participants were in Group A and 14(28%) 
were in Group B. 14(28%) of the 

participant's physical activity level in both 
groups A and B was low. Physical activity of 

groups A and B (mean and standard 
deviation 1701.95 ±2312.89 and 2079.45 
±2744.6 respectively) showed no significant 

difference between both groups with P value 
≥ 0.05 (Table.1). Stroop test for cognition 

was used and a mean score with standard 
deviation in group A was 1.462 ±7.06 and in 
the group, B was 1.57 ±6.61 (Table I). It 

showed no significant difference (p-
value≥0.05) between the groups. 

Comparison between the groups on FDS and 

BDS showed mean ± standard deviation of 
group A 31.76±4.9 and 20.78 ±6.73 and in 

group B, it was 32.94 ±5.89 and 22.54 ±5.29 
respectively. There was no significant 

difference in p-value≥0.05 between the two 
groups (Table II). In ELAS scoring, all 
components showed no significant 

difference between breakfast eaters and 
breakfast skippers except for component G 

(preparing a meal) which showed a 
significant difference in p-value˂0.05. 
ELAS mean score and standard deviation for 

each situation are given in Table III.  
 

DISCUSSION  
 
The current study ought to determine the 

role of breakfast on physical activity, 
attentiveness and cognitive function in 

young adults aged 18-25 years. This study 
showed no difference in physical activity of 
young adults, those having breakfast and 

those who didn’t have it. Previous studies 
showed blended and mixed patterns of 

results. Our study results are similar to a 
cross-sectional study conducted on school-
aged adolescents in Delhi, India in 2012 by 

Monika Arora on 49 participants who 
showed breakfast consumption, whether 

daily or sometimes, which was not 
significantly associated with higher levels of 
physical activity as compared to never 

breakfast consumption.16  
 

The similarity in study results might be due 
to the reason that both studies did not focus 
on the habitual patterns of the participants. 

Another study conducted in 12 different 
geographic regions showed an association 

between breakfast and a high level of 
physical activity. Contradiction with results 
of the present study might be due to the use 

of different tools to assess physical activity 
i.e. accelerometer. According to our study, 

results showed no significant difference 
between breakfast eaters and skippers on 
cognitive functions. A crossover design 

study conducted on adolescents shows that 
breakfast has an overall effect on cognitive 

performance but the results did not show any 
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significant effect of breakfast on more hard 
versions of the tasks. The difference in the 

results of both studies may be due to the 
different study designs and different age 

groups. But the study also supports the 
present study in a way that for the more 
complex tasks, breakfast may have no role. 

A Contradictory quasi-experimental study 
design results showed an improvement in 

cognitive function using the Stroop Test. 
The difference might be due to the above-
mentioned study being conducted on 

afternoon meals whereas our study 
particularly focused on breakfast.8  

 
A recent study conducted in 2020 found the 
prevalence of omitting breakfast and its 

association with cognitive function in 
medical students. In this study, 184 

undergraduates were enrolled and about 75% 
of them didn’t have breakfast.17 The results 
of the study were contradictory to this study, 

the scores of FDS (short-term memory) and 
BDS (working memory) were higher in the 

participants having breakfast. The difference 
in the studies might be due to the different 
study designs as the above-mentioned study 

finds the association of cognition with 
breakfast whereas the current study is a 

comparative cross-sectional study.18  
 
To the best of our knowledge, no study has 

studied the effect of breakfast on 
attentiveness using ELAS on the general 

population. However, there were very few 
studies that highlighted the effects of 
breakfast provision in different environment 

settings on attentiveness. A study conducted 
on medical students in Dominica opposes the 

present study results. Alice Solomon and his 
partners studied the feeding habits of 182 
students and their effect on attentiveness. 

Their study concluded that food intake and 
its nutritive value have a role in the learning 

process of children.19 The above study 
focused on the overall eating patterns of 
children while the present study focused 

particularly on breakfast, this might be the 

reason for the opposition in the result. Also, 
the present study does not include the 

nutritive value breakfast of for the 
participants. A crossover clinical trial 

favoring our study results, done in three 
years span by Isabella Lovino and her 
coworkers suggested that breakfast 

consumption does not affect 
neurophysiological functioning including 

attentiveness. Both of the studies did not 
focus on the habitual breakfast eating and 
skipping patterns of breakfast of the 

participants.20 The pandemic situation, 
COVID-19 had confined us to limit data 

collection. The generalizability of our results 
was restricted due to the study area. This 
study faced gender inequality that is the ratio 

of males and females was not equal.  
 

CONCLUSION  
 
This study concludes that there is no 

significant difference in breakfast on 
physical activity, attentiveness and cognitive 

functions in young adults of Islamabad, 
Pakistan.  
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