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ABSTRACT

Background: Breakfast has been described as the most important meal 
of the day, contributing substantially to daily nutrient intake and energy 
needs. Breakfast consumption has an association with learning and 
better school performance in children. This study identified the effect 
of habitual breakfast consumption on school performance and cognitive 
ability among school children aged 6-15years old in governmental basic 
schools in Khartoum State, Sudan. 
Methods: In a cross-sectional study by cluster multi-stage random 
sampling, a total of 770 students were enrolled. A designed interview 
questionnaire, laboratory investigation (hemoglobin and vitamin A levels) 
together with determination of body mass index (BMI) were undertaken 
to assess the school performance and cognitive ability in these children. 
Results: Sixty-four percent of participants came from poor regions and 
29% reported skipping breakfast. Nocturnal visual problems were found 
among 36% of school children. The BMI of the students indicated that 
26.4% were severely underweight and 38.7% were thin. The most common 
breakfast choices were bread with tameia and milk tea with biscuits (52%). 
Most school-aged children in primary schools across Khartoum State 
lacked consistent breakfast habits, often skipping breakfast during the 
weekdays. The financial situation of their families significantly influenced 
their breakfast patterns. Regarding academic achievement, 28.7% of the 
students achieved the pass level and 25.5% showed a weak performance. 
Conclusion: It is worth noting that the intervention program can lead 
to the disappearance of the signs for vitamin A deficiency and a notable 
improvement in hemoglobin level, nutritional status, school performance, 
and student attendance. 
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Introduction
Skipping breakfast is considered a health problem 
for children and adolescents. During 1999-2006, 
National Health and Nutrition Survey of the 
United States reported that between 20% and 30% 
of children and adolescents skipped breakfast 
frequently (1). In India, the proportion of children 
skipping breakfast regularly was even higher 
(more than 50%) (2). There is growing evidence 
that skipping breakfast has a negative impact on 
cognition, motivation, academic achievement, and 
test scores for this age group (3, 4). Nonetheless, 
these studies did not involve any interventional 
approach; instead, they observed participants’ 
tasks after breakfast consumption. It is generally 
recognized that both eating late and skipping 
breakfast are commonly considered risk factors for 
unhealthy metabolic profiles (5, 6). 

Some studies have confirmed that breakfast 
consumption can have a positive impact on cognition 
through various mechanisms as memory is an 
important component of academic performance, 
and these studies indicated improvements among 
individuals who had breakfast (5, 6). A correlation 
was found between the intake of carbohydrates, iron, 
and vitamin B3 during breakfast and memory scores 
(7). It has been demonstrated that the dietary intake 
of energy, protein, and iron has a positive impact 
on participants’ performance and also a substantial 
increase in energy and protein consumption by at least 
20% (8). Additionally, an improved attendance and 
school breakfast participation can lead to a reduction 
in hunger, as well as an improvement in mathematics 
grades and behavior when compared to children who 
did not decrease their nutritional risk (9).  

It was shown that neither wasting nor being 
underweight had an impact on cognitive ability, but 
stunting was significantly linked to a lower cognitive 
ability (10, 11). The research concluded that iron 
deficiency anemia (IDA) and iron deficiency (ID) 
were associated with decreased cognitive ability 
among first-grade children (10).The importance of 
breakfast for academic achievement is reflected in 
the effects of breakfast on cognitive performance 
(12, 13). Children who consistently eat breakfast 
tend to have better nutritional profile in comparison 
to those who skipped breakfasts (14). Factors such 
as overweight, inadequate energy and fat intake, 
academic grades, memory, focus, and attendance 
were included in the comparison between students 
who skipped breakfast and those who had breakfast 
(15). Therefore, breakfast plays a crucial role in 
providing sufficient nutrition to school children 
and can significantly impact on cognitive abilities. 
Consuming breakfast lead to improvement in 

cognitive performance at school during the morning 
when compared to skipping breakfast, especially 
in tasks such as Hard Word Recall, Serial 3’s, and 
Serial 7’s (16). 

Thus, the habits around breakfast consumption 
present a significant health concern during childhood 
and adolescence, particularly about skipping 
breakfast. Additionally, there is a critical lack of 
awareness about the importance of breakfast among 
the Sudanese population. No previous studies in 
Sudan have explored the impact of regular breakfast 
consumption on nutritional status, academic 
performance, and levels of hemoglobin and vitamin 
A. It is of utmost importance to address the issue of 
skipping breakfast and to bring attention of authorities 
such as the Ministry of Health, Ministry of Education, 
teachers, and parents. So this study was undertaken to 
identify the effect of habitual breakfast consumption 
on school performance and cognitive ability among 
school children aged 6-15years old in governmental 
basic schools in Khartoum State, Sudan.

Materials and Methods
The current study was carried out in collaboration 
with the School Health Team and the Ministry of 
Health, focusing on specific schools. The Ministry 
of Health informed the schools about planned visits 
and after obtaining parental consent, medical visits 
were conducted. The study involved male and 
female students who attended selected government 
basic schools and aged between 6 and 15 years old. 
The study utilized a cross-sectional descriptive 
design and employed a multistage cluster random 
sampling technique (MCRS) by focusing on 
primary schools in three different areas, which 
were spread across seven administrative units 
by utilizing data obtained from the Ministry of 
Education. The study involved a sample size of up 
to 770 primary school students determined by use 
of the statistical formula of Thompson:

 

In the formula for the estimation of a single 
population proportion in a prevalence study (17), 
‘n’ represented the required sample size, ‘N’ 
stands for the population size, ‘p’ signified the 
interested proportion (often assumed to be 50% 
prevalence), ‘Z’ was corresponded to the standard 
score for a 95% confidence level (CI: 1.96), and ‘E’ 
represented the margin of error (typically estimated 
at 5%). So the sample size for this study was: 
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When the students from each school were 
selected by utilizing a highly effective systemic 
random sampling method, the systemic sampling 
interval (i) was calculated using the formula (i)=N/n. 
Next, a starting number (r) was randomly selected 
from the student list. Students were then added to 
the sample at intervals of the starting number (r, r+I, 
r+2i). The sample was selected based on specific 
criteria including (i) Children aged between 6 to 15 
years old; (ii) Only students from the chosen school 
who were aligned with the school health program 
(MOH); (iii) Children who expressed a keen interest 
in participation in the study and (iv) Children who 
were free of any physical complications.

Exclusion criteria were determined as (i) Children 
who were not within the specified age range; (ii) 
Children who did not attend the school health 
program; (iii) Children who showed no interest in 
participation in the study and (iv) Children with 
acute infections (e.g., Malaria, respiratory infections, 
diarrhea, Giardiasis) within 15 days before the study 
to ensure accurate and unbiased results. This study 
commenced with the arrival of the School Health 
Team from the State Ministry of Health (SMoH) 
for their annual visit. Upon receiving the SMoH 
notification and our study’s written consent, the 
school headmaster expedited the scheduling of the 
SMoH visits as soon as he received the completed 
approval forms, including consent for physical 
examination and blood samples.

A team of medical professionals, including 
doctors, optometrists, nutritionists, lab technicians, 
and psychologists held open clinic days at the school. 
The teacher informed parents about abnormal 
findings, managed referrals, and ensured follow-up 
with local health facilities. The students underwent 
medical exams and were given Retinol Palmitate 
capsules, which firstly contained 200.000 IU (2 
capsules), 1 capsule after 2 days, and 1 capsule 
after 1 week according to the State Ministry of 
Health guidelines. The students also received both 
therapeutic and prophylactic doses. They were 
interviewed, had eye exams, and had blood samples 
to measure the hemoglobin level. The investigations 
were conducted using the Mission plus Blood 
Hemoglobin Monitoring System for hemoglobin level 
for students’ blood samples obtained through finger 
pricks. The procedures were carried out cleanly, and 
a consent form was obtained for all medical activities. 
Capillary blood was collected, applied to the test 
device, and tested immediately; while proper waste 
disposal procedures were followed for used materials.

Children’s weight and height were measured 
using a standard WHO balance, and the z-scores 
of body mass index (BMI)-for-age were calculated 

based on WHO standards. Breakfast frequency 
and energy intake were evaluated through a 24-
hour recall over the past 7 days to document meals, 
portion sizes and nutrient estimates from the food 
composition tables (18, 19). Cognitive ability was 
assessed using the Henman-Nelson Tests of Mental 
Ability for children aged 6-10 and 11-15 years 
old (20). Academic performance was determined 
according to the standard grading system adopted 
by Sudan Ministry of Education.

SPSS software (Version 20, Chicago, IL, USA) was 
employed for statistical analysis. First, data’s normality 
was assessed using the Kolmogorov-Smirnov test. The 
descriptive analysis included examining frequencies 
and measuring the central tendency (such as mean, 
mode, median, and standard deviation) for continuous 
variables to evaluate normality. Categorical variables 
were summarized using frequencies and percentages. 
For inferential analysis, paired-samples t-test and 
Wilcoxon test were utilized to compare pre-and post-
intervention means for parametric and non-parametric 
dependent variables, respectively. Correlation tests 
were used to examine exposure-outcome relationships, 
utilizing Pearson’s “R” coefficient for parametric and 
Spearman correlation for non-parametric variables. 
Finally, multinomial regression analysis (MLR) was 
applied to identify the most influential variable on 
academic performance and cognitive ability within the 
study group. A p value less than 0.05 was considered 
statistically significant.

Results
Demographic characteristics of participants were 
shown in Table 1 revealing that the distribution 
of students by age was skewed to the left, with 
a mean of 11.6 years (SD=1.98). The median age 
was 12 years, ranging from six to fifteen years old. 
The sample consisted of 770 participants, while 
49% (n=377) of the students were boys and 51% 
(n=393) were girls. Participants’ habitual breakfast 
consumption highlighted that 71% of primary school 
students prioritized having breakfast, whereas 29% 
consistently skipped the breakfast meal. Girls were 
significantly more likely to eat breakfast than boys 
[74.3% vs. 67.6%), χ²(1, n=770)=4.53, (p=0.033)]. 
It also illustrated the economic situation of the 
students’ families. According to the school records, 
64% of students’ families had a low income which 
indicated a poor socioeconomic status for most 
of the families. Thus, students from families with 
higher economic status were more likely to eat 
breakfast [χ²(2, n=770)=12.21 (p=0.002)]. Figure 1  
reveals that out of the total, 18 parents were deceased, 
and many parents completed primary education, 
with 56% being mothers and 38% being fathers.  
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A chi-square test showed a significant association 
between mother’s education level and habitual 
breakfast consumption [χ²(2, n=770)=9.65 (p=0.008)]. 
A significant association between mother’s 
educational level and student academic performance 
was noted [χ²(4, n=770)=12.47 (p=0.014)].

In Table 2, the data illustrates that the average 
hemoglobin level was 11g/dL (SD=1.86) and the 
minimum recorded hemoglobin level was 6 g/dL, 
while the maximum was 15 g/dL. Students who 
regularly consumed breakfast had significantly a 
higher mean hemoglobin level (11.2 g/dL, SD=1.8) 
than those who skipped breakfast [(10.5 g/dL, 
SD=2.0), t (768)=4.32, (p<0.001)]. The BMI z-score 
for age revealed that 26.4% of students were severely 
thin, 38.7% were thin, and 31.5% were within the 
normal weight range for their age. Additionally, the 
eye examination results demonstrated that 94.9% 
of students displayed no vision impairments, and 
64.4% showed no signs of night blindness. Visual 
problems, however, were more prevalent among 
those who skipped breakfast (8.1%) when compared 
to those who ate breakfast (4.0%) [χ²(1, n=770)=5.12, 
(p=0.024)]. Similarly, night blindness was more 

common among students who did not consume 
breakfast [χ²(1, n=740)=6.38, (p=0.012)]. Moreover, 
the data indicated that a significant percentage of 
students exhibited inadequate levels of energy, 
protein, carbohydrates, and fats (52.6%, 63.3%, 
51.2%, and 53.6%, respectively). Students who 
skipped breakfast were significantly more likely to 
have inadequate protein intake (79% vs. 57%) [χ²(1, 
n=770) =32.1, (p<0.001)], and inadequate energy 
intake (69% vs. 47%) [χ²(1, n=770)=25.3, (p<0.001)]. 
Figure 2 shows that 45% of the students consumed 
daily breakfast frequently; while 43.7% skipped 
breakfast with a ratio of 1:1. However, the difference 
was not statistically significant [χ²(1, n=770)=0.14, 
(p=0.71)].

In Figure 3, it was shown that 76% of the 
students did not bring food to school because they 
could not afford to buy food any stuff, while a 
significantly higher proportion were compared to 
other reasons (p<0.001). Additionally, 11% of the 
students’ disliked eating breakfast, while 4% did 
not want to eat during recess (p=0.02). Furthermore, 
2.3% and 0.4% of the students were influenced by 
their family and friends’ eating habits (p=0.05).  

Table 1: Characteristics of enrolled students (n=770).
Variable Number %
Age in years
Median 12
Min-Max 6 15
Sex of participants
Boys 377 49
Girls 393 51
Habitual breakfast consumption
Having breakfast 547 71
Not having breakfast 223 29
Economic situation of the students’ families
Poor 492 64%
Good 242 31
Very good 36 5

Figure 1: Parents’ level of education. A significant association was between mother’s education and habitual breakfast 
consumption (p=0.008). A significant association was between mother’s educational level and student academic 
performance (p=0.014).



Ali et al.

Int J Nutr Sci September 2025;10(3)

Table 3 identified the most frequently consumed 
breakfast items among students. The combination 
of bread with tameia and milk tea accompanied 
by biscuits emerged as the most popular choice, 

enjoyed by 52% of participants [χ²(1, n=547)=342.5, 
(p<0.001)]. Such results highlight the strong 
preference for this breakfast combination among 
the students.

Table 2: Clinical parameters of hemoglobin value, the Body Mass Index (BMI), visual problems, night vision, energy 
level and nutritional status of the students (n=770).
Variable Category Number (%) Group 

Comparison
P value MLR Association

Hemoglobin 
(g/dL)

Mean±SD 11±1.86 t(768)=4.32 <0.001 Significant predictor of 
academic performance 
(p=0.017)

Min-Max 6-15
BMI-for-age Z 
score

Severe thinness 203 (26.4%) χ²(2, 
n=770)=8.21

0.016 Underweight linked to poor 
performance (p=0.022)

Thinness 298 (38.7%)
Normal 243 (31.5%)
Overweight 19 (2.5%)
Obese 7 (0.9%)

Visual 
problems

Yes 39 (5.1%) χ²(1, 
n=770)=5.12

0.024 Not significant in MLR

No 731 (94.9%)
Night 
blindness

Yes 274 (35.6%) χ²(1, 
n=740)=6.38

0.012 Linked to lower cognitive 
ability (p=0.031)

No 496 (64.4%)
Energy intake Inadequate 405 (52.6%) χ²(1, 

n=770)=25.3
<0.001 OR=1.8 for failing school 

(p=0.021)
Adequate 226 (29.4%)
Excessive 139 (18.0%)

Protein intake Inadequate 487 (63.2%) χ²(1, 
n=770)=32.1

<0.001 r=0.42 with academic 
performance (p<0.001)

Adequate 276 (35.8%)
Excessive 7 (1.0%)

Carbohydrate 
intake

Inadequate 394 (51.2%) Not significant >0.05 Not significant in MLR
Adequate 328 (42.6%)
Excessive 48 (6.2%)

Fat intake Inadequate 413 (53.6%) Not significant >0.05 r=–0.35 with cognitive 
ability (p<0.001)

Adequate 326 (42.4%)
Excessive 31 (4.0%)

Figure 2: The frequency of breakfast intake among students. The difference was not statistically (p=0.71).
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Figure 3: Reasons behind skipping breakfast among students. A significantly higher proportion were compared to other 
reasons (p<0.001). Comparing the students’ disliked eating breakfast with those who did not want to eat during recess 
(p=0.02). The students were influenced by their family and friends’ eating habits (p=0.05).

Table 3: Types of breakfast eaten by students.
Variable Number %
Checklist (N=547)
Bread with bean 17 4
Bread with bean+artificial juice 3 1
Bread with bean+milk tea with biscuit 50 9
Bread with bean+milk with biscuit 13 2
Bread with bean+natural juice 1 0.2
Bread with milk+biscuit 4 1
Bread with cheese 1 0.2
Bread with cheese+milk tea with biscuit 4 1.2
Bread with cheese+milk with biscuit 1 0.2
Bread with egg+artificial juice 1 0.2
Bread with egg+milk tea with biscuit 4 1.2
Bread with tahnia+milk tea with biscuit 3 1
Bread with tahnia+milk with biscuit 1 0.2
Bread with tameia 55 10
Bread with tameia+artificial juice 14 3
Bread with tameia+bread with bean 10 2
Bread with tameia+bread with bean+milk tea with biscuit 8 1
Bread with tameia+bread with cheese 8 1
Bread with tameia+bread with egg 5 1
Bread with tameia+bread with honey 2 0.4
Bread with tameia+bread with jam 3 1
Bread with tameia+bread with tahnia 6 1
Bread with tameia+milk tea with biscuit 283 52
Bread with tameia+milk with biscuit 28 5
Bread with tameia+natural juice 12 2
Bread with tameia+soft drink 1 0.2
Milk tea with biscuit 7 1
Milk with biscuit 1 0.2
Natural juice 1 0.2
The combination of bread with tameia and milk tea accompanied by biscuits (p<0.001).
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Figure 4 shows that 28.7% of students achieved the 
pass level, 25.5% had weak performance at school, 
24% were good, 15.3% were very good and 6.5% 
achieved excellent grades at school. Multinomial 
logistic regression revealed that students who 
skipped breakfast were significantly more likely 
to be in the ‘weak’ performance group [(OR=2.3, 
95%CI [1.5-3.6], (p=0.001)] when compared to the 
‘good’ group. Inadequate energy intake was also 
associated with increased odds of being in the ‘fail’ 
category [(OR=1.8, 95%CI [1.1-2.9], (p=0.021)]. 
Figure 5 illustrates major differences among the 
students’ cognitive abilities as well as among their 
habitual eating. Unfortunately, the higher percentage 
of students (26%) scored below average, and those 
who scored very superior were only 3.5%. Students 
who skipped breakfast scored significantly lower 
cognitive abilities [(t=6.27) (p<0.00)].

Discussion
Nutritional ingredients were shown to play 
important roles in health status of people (21-
23). Previous studies revealed an association 
between overall/whole dietary composition and 
many diseases (24, 25). So this research assessed 
the impact of regular breakfast consumption on 
the academic performance and cognitive abilities 
of children aged 6-15 years in government basic 
schools in Khartoum State, Sudan. However, there 
is limited evidence supporting the statement that 
regularly eating breakfast can affect the academic 
performance and cognitive abilities of children 
in Sudan within this age group. The participants 
ranged from six to fifteen years old, with an 
average age of 12, although some children were 
older due to delays in school enrollment. It is worth 
noting that children typically start school at the 

Figure 4: School performance among students (n=770). Students who skipped breakfast were significantly more in 
‘weak’ performance group (p=0.001). Inadequate energy intake was associated with increase in ‘fail’ category (p=0.021).

Figure 5: The cognitive ability of the students (n=770). Students who skipped breakfast scored significantly lower 
cognitive (p<0.00).
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age of six years and finish primary education at 
age 14. Some children were seven years old when 
they started school, while others were fifteen when 
they completed the primary level. This is due to 
challenges that children face in Sudan such as 
civil war, natural disasters of famine, drought, and 
desert forming which displace families, and affect 
children’s education and nutritional habits (26). 

The findings revealed that most of the families 
were in poor level with a percentage of 64%. The 
parents were aware of their child’s needs; but found 
it difficult to fulfill because of their low income. 
In additions, most parents completed their primary 
education (56% and 38% of mothers and fathers, 
respectively) which may affect children nutritional 
status. Some studies have argued that parents’ 
educational level and occupational status had no 
significant effect on children nutritional status 
(27-29). Thus, developing appropriate training 
courses and nutrition educational programs to 
enhance mothers’ knowledge and attitudes toward 
children’s nutrition is required (29). Furthermore, 
promoting school feeding programs, implementing 
effective nutrition interventions, enhancing the 
school environment, and conducting regular health 
assessments are essential to ensure the well-being 
of school children and community. It seems that 
parents’ educational level and occupation may not be 
the primary factors influencing children’s nutritional 
status (27).

The findings have revealed that 26.4% of children 
were classified as severely thin and 38.7% were 
considered as thin. These children had inadequate 
intake of protein, fat, energy, and carbohydrates, 
with percentages of 63.2%, 53.6%, 52.6% and 
51.2%, respectively. The insufficiency of energy, 
protein, carbohydrates, and fat in breakfast appears 
to be influenced by the parents’ socio-economic 
status or/and school nutritional options rather than 
habitual nutritional reasons. The low-fat intake 
during breakfast seems to be related to the lack of 
adequate carbohydrates and energy, as most children 
do not consume enough fat in their breakfast or 
skip breakfast altogether (7, 30, 31). These findings 
align with previous studies addressing the role of 
energy and carbohydrate intake (7, 30, 31). While 
the impact of diet on educational achievement is 
still being studied, there is clear evidence supporting 
the promotion of physical activity and a diet low in 
fat, salt, and sugar, but rich in fruits, vegetables, 
and complex carbohydrates for the overall health of 
school children (31). 

Millions of primary school-age children attend 
hungry at school in the developing countries, with 23 
million in Africa (32). Malnutrition has a detrimental 

effect on children’s health, cognitive development, 
educational attainment, and overall quality of life 
(3, 27, 32, 33). A study was conducted in Sudan by 
Khalid et al. reporting a strong association between 
child malnutrition and children who skipped meals 
during the school day or brought their food from 
home (OR 2.744; 95%CI: 2.131-3.532, 1.752; 95% 
CI: 1.441-2.129, respectively). It is concerning that 
only 45% of students had daily breakfast, while a 
significant (43.7%) proportion skipped breakfast 
altogether. There was a clear need for consistency, 
with students averaging only twice a week for 
breakfast. Among breakfast eaters, 44.7% obtained 
their breakfast from school (27). Several studies 
shared similar reasons that 76% of students did 
not bring or could not afford buying food at school, 
potentially due to low family income (1, 26, 27). 

In our study, other reasons to skip breakfast were 
disliking the meal (11%), lack of appetite during 
recess (4%), family influence (2.3%), and peer 
influence (0.4%). The habits and choices of both 
individuals and society can influence how often 
children ate breakfast. The most common breakfast 
for 52% of students was bread with fried chickpeas 
(tamiea) and milk tea with a biscuit, which lacked 
sufficient energy, vitamins, and carbohydrates. Only 
1% of them included milk in their regular breakfast. 
Vitamin A deficiency was also noted among those 
students and 36% of the students had night blindness. 
A study by the Economic Research Service of the 
United States, Department of Agriculture stated 
that children with access to school breakfast had a 
better overall diet and consumed less fat, and more 
magnesium, vitamin C and folate (34). 

Another study revealed that vitamin A deficiency 
posed a major public health challenge in Sudan and 
the diet provided to the children at schools was 
mostly nutritionally deficient in vitamin A (35). 
They found that children aged 5 years and older had 
higher vitamin A deficiency. Parents’ understanding 
of the critical role of vitamin A, as well as the risks 
of deficiency and prevention strategies, directly 
impacted children’s health (35). Other researchers 
indicated that children who participated at school 
breakfast plan ate more fruits, drank more milk, 
and consumed a wider variety of foods. To ensure 
better mental and physical health for students, it is 
imperative for the school system to actively support 
parents in promoting the importance of having a 
healthy breakfast and access to a healthy diet at 
school (31, 36).

Many students had breakfast at 10:00 am, with 
almost half ate it during recess. However, over half 
of the students delayed breakfast after 10:00 am, 
and 31.1% ate at home after school time. This delay 
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can impact students’ attention and concentration. 
Notably, 41.4% of students believed breakfast to 
provide them energy and positively impact their 
physical performance. This belief was particularly 
strong among students who were negatively affected 
by skipping breakfast. It was shown that students 
had varying opinions on the benefits of breakfast, 
such as improved focus, better grades, attentiveness, 
and mood, which were essential for academic 
performance (3, 7, 27, 32, 37). There were significant 
differences in students’ cognitive abilities and eating 
habits. Unfortunately, 26% of students scored well 
below average, and only 3.5% scored very superior. 
Several studies showed that eating breakfast had a 
positive effect on children’s cognitive performance, 
particularly for memory and attention (37-40). This 
study provided compelling evidence that breakfast 
consumption significantly influenced children’s 
performance and cognitive abilities.

 
Conclusion

Most school-age children in primary schools across 
Khartoum State, Sudan did not follow consistent 
or sustainable breakfast habits and they skipped 
breakfast on most weekdays. No clear correlation 
was found between having or skipping breakfast 
and parents’ educational level. The financial status 
of the family stands as a primary factor that may 
prevent children from having a healthy breakfast 
at school. To enhance breakfast habits among 
primary school children in Khartoum State, there is 
a need to implement a multifaceted approach. This 
could involve school-based breakfast programs, 
increasing awareness, collaborating with local 
organizations for funding, and regularly evaluating 
effectiveness to make necessary adjustments.

Acknowledgement
All authors express gratitude to the study 
participants. Special thanks to the School Health 
Team and the Ministry of Health in Khartoum state.

Funding
No funding was received.

Authors’ Contribution
BA participated in formulating the research 
question for this article, collected and analyzed 
the studies, and prepared the draft of the review. 
SM formulated the topic, assisted in developing the 
research question, supported the research design, 
analyzed and critically reviewed the included 
studies, and edited and refined the completed 
article. MF updated, integrated, reviewed studies, 
and edited the final manuscript. ED analyzed and 

interpreted the findings, while AN and MI reviewed 
and edited the manuscript.

Conflict of Interest
All authors declare that they have no conflicts of 
interest.

 
References

1 Deshmukh-Taskar PR, Nicklas TA, O’Neil CE, 
et al. 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;110:869-78. DOI: 10.1016/j.jada.2010.03.023. 
PMID: 20497776.

2 Chitra U, Reddy CR. The role of breakfast in 
nutrient intake of urban schoolchildren. Public 
Health Nutr. 2007;10:55-8. DOI: 10.1017/
S1368980007219640. PMID: 17212843. 

3 Adolphus K, Lawton CL, Dye L. The effects of 
breakfast on behavior and academic performance 
in children and adolescents. Front Hum Neurosci. 
2013;7:425. DOI: 10.3389/fnhum.2013.00425. 
PMID: 23964220.

4 Wong SMY, Choi O, Suen YN, et al. Breakfast 
skipping and depressive symptoms in an 
epidemiological youth sample in Hong Kong: 
the mediating role of reduced attentional control. 
Front Psychiatry. 2025;16:1574119. DOI: 10.3389/
fpsyt.2025.1574119. PMID: 40485925.

5 Striegel-Moore RH, Wilson GT, DeBar L, et al. 
Cognitive behavioral guided self-help for the 
treatment of recurrent binge eating. J Consult 
Clin Psychol. 2010;78:312-21. DOI: 10.1037/
a0018915. PMID: 20515207.

6 Salah Anwar Mohamed M, Mohamed A, Dianti 
NR, et al. Rise and dine: unraveling breakfast 
habits among tenth graders - a cross-sectional 
study among 646 students in the City of Witten, 
Germany (GeWIT study). BMC Public Health. 
2025;25:1789. DOI: 10.1186/s12889-025-23002-w. 
PMID: 40375179.

7 Ahmadi A, Sohrabi Z, Eftekhari M. Evaluating 
the relationship between breakfast pattern and 
short-term memory in junior high school girls. 
Pak J Biol Sci. 2009;12:742-5. DOI: 10.3923/
pjbs.2009.742.745. PMID: 19634483.

8 Jacoby E, Cueto S, Pollitt E. Benefits of a school 
breakfast programme among Andean children in 
Huaraz, Peru. Food Nutr Bulletin. 1996;17:1-11. 
DOI: 10.1177/156482659601700111.

9 Kleinman RE, Hall S, Green H, Korzec-Ramirez 
D, Patton K, Pagano ME, et al. Diet, breakfast, 
and academic performance in children. Ann Nutr 



Breakfast effect on school performance 

Int J Nutr Sci September 2025;10(3)

Metab. 2002;46:24-30. DOI: 10.1159/000066399. 
PMID: 12428078.

10 Hager EA M. Effect of IDA/ID and PEM on 
Cognitive Ability among Grade One Basic 
School Pupils in Omdurman, Sudan: UOFK; 
2004.

11 Renowening Y, Suradi S, Probandari A. 
Correlation of Smoking Habits, Physical 
Activities and Fat Intake with Cognitive Ability 
in Indonesian Elderly. Int J Nutr Sci. 2019;4:186-
191. DOI: 10.30476/IJNS.2019.83497.1037.

12 Cheng SH, Rebecca Yew LQ. Breakfast 
Skipping: Influencing Factors and its Impact on 
Cognitive Function and Academic Performance 
among Malaysian University Students. Percept 
Mot Skills. 2025:315125251329999. DOI: 
10.1177/00315125251329999. PMID: 40131362.

13 Hsieh SS, Tian Y, Cheng CY, et al. Systematic 
review on the effects of exercise with and without 
breakfast consumption on cognitive performance 
in healthy adults. BMC Psychol. 2025;13:29. DOI: 
10.1186/s40359-024-02327-y. PMID: 39794845.

14 Sincovich A, Sechague Monroy N, Smithers 
LG, et al. Breakfast skipping and academic 
achievement at 8-16 years: a population 
study in South Australia. Public Health Nutr. 
2025;28:e28. DOI: 10.1017/S1368980024002258. 
PMID: 40037629.

15 Meenakshi Garg MG, Vidya Rajesh VR, 
Pawan Kumar PK. Effect of breakfast skipping 
on nutritional status and school performance 
of 10-16 years old children of Udupi district. 
2014;3/4:98-117.

16 Defeyter MA, Russo R. The effect of breakfast 
cereal consumption on adolescents’ cognitive 
performance and mood. Front Human Neurosci. 
2013;7:789. DOI: 10.3389/fnhum.2013.00789. 
PMID: 24312043.

17 Thompson SK. Sampling: John Wiley & Sons; 
2012.

18 McCance RA, Widdowson EM. McCance and 
Widdowson’s the Composition of Foods: Royal 
Society of Chemistry; 2014.

19 Boutros JZ. Sudan food composition tables. 
National Chemical Laboratories, Ministry of 
Health, Khartoum, Sudan. 1986.

20 Lamke T, Henmon V, Nelson M. The Henmon-
Nelson tests of mental ability: grades 6-9 form 
a: Houghton Mifflin Company; 1957.

21 Hedayati A, Homayuon M, Mobaracky A, et al. 
Lithium Chloride, Ketogenic Diet and Stem Cell 
Transplantation in Treatment of Bipolar Disorder. 
Int J Nutr Sci. 2024;9:80-82. DOI: 10.30476/
IJNS.2024.99601.1250.

22 Mehrabani D, Masoumi SJ, Masoumi AS, et 

al. Role of Diet in Mesenchymal Stem Cells’ 
Function: A Review. Int J Nutr Sci. 2023;8:9-19. 
DOI: 10.30476/IJNS.2023.97788.1221.

23 Abroudi M, Mehrabani D, Zare S, et al. In 
Vitro Assessment of Morphology, Proliferation, 
Apoptosis and Differential Potential of Dental 
Pulp Stem Cells, When Marijuana Is Added 
to Nutrients of Cell Culture Medium. Int 
J Nutr Sci. 2024;9:62-70. DOI: 10.30476/
IJNS.2024.101034.1288.

24 Karimdavijani S, Ahmadi A, Askarpour M, et al. 
Association between the Quality and Diversity 
of Diet and the Risk of Colorectal Cancer. Int 
J Nutr Sci. 2025;10:244-52. DOI: 10.30476/
ijns.2025.103703.1338.

25 Davoudzadeh N, Masoumi SJ, Nouri M, et al. 
Association of Pro-Healthy Diet Index and Non-
Healthy Diet Index with Body Composition: 
Baseline Results from Cohort Study. Int J 
Nutr Sci. 2025;10:136-145. DOI: 10.30476/
ijns.2025.101220.1293.

26 Abdelmoneium AO. Challenges facing 
children in education and labour: Case study of 
displaced children in Khartoum-Sudan. Ahfad 
J. 2005;22:64-7.

27 Khalid FAK, Eldirdery MME, ElGasim ME-
oE, Elhaj MAEE, Desogi MAAD, Mukhtar 
MMM. Prevalence of malnutrition in school 
aged children, Kassala State, Sudan. 2021.

28 Tefera E, Mohammed J, Mitiku H. Nutritional 
status of school children in Babile Town, 
Eastern Ethiopia. East Afr Health Biomed Sci. 
2017;27:111-118.

29 Mohammed EA, Taha Z, Gadah-Eldam AA, et 
al. Assessment of a nutrition education program 
designed to enhance mothers’ attitudes on 
infants and young children feeding in sudan. 
Macedon J Med Sci. 2021;9:620. DOI: 10.3889/
oamjms.2021.6454.

30 Food Research and Action Center. School 
Nutrition Report Washington, DC; 2018.

31 Ells LJ, Hillier FC, Shucksmith J, et al. A 
systematic review of the effect of dietary 
exposure that could be achieved through normal 
dietary intake on learning and performance of 
school-aged children of relevance to UK schools. 
Br J Nutr. 2008;100:927-36. DOI: 10.1017/
S0007114508957998. PMID: 18377677.

32 Hochfeld T, Graham L, Patel L, et al. Does school 
breakfast make a difference? An evaluation of an 
in-school breakfast programme in South Africa. 
Int J Educat Develop. 2016;51:1-9. DOI: 10.1016/j.
ijedudev.2016.07.005.

33 Sohrabi Z, Eftekhari MH, Akbarzadeh M. 
Effect of Protein Supplementation on Serum 



Ali et al.

Int J Nutr Sci September 2025;10(3)

Electrolytes in Hemodialysis Patients. Int 
J Nutr Sci. 2019;4:30-35. DOI: 10.30476/
IJNS.2019.81532.1008.

34 U. S. Department of Agriculture: Food and 
Nutrition Service. Household Food Security in 
the United States; 2021.

35 Massad SO. Knowledge and Awareness of 
Vitamin A Deficiency among Mothers of 
Malnourished Children in Gadarif Pediatrics 
Teaching Hospital, Gadarif State, Eastern Sudan 
2020. EC Nutr. 2021;16:23-9.

36 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;22:220-43. DOI: 10.1017/
S0954422409990175. PMID: 19930787.

37 Wesnes KA, Pincock C, Richardson D, Helm G, 
Hails S. Breakfast reduces declines in attention 
and memory over the morning in schoolchildren. 

Appetite. 2003;41:329-31. DOI: 10.1016/j.
appet.2003.08.009. PMID: 14637332. 

38 Widenhorn-Müller K, Hille K, Klenk J, et al. 
Influence of Having Breakfast on Cognitive 
Performance and Mood in 13- to 20-Year-Old 
High School Students: Results of a Crossover 
Trial. Pediatrics. 2008;122:279-84. DOI: 10.1542/
peds.2007-0944. PMID: 18676544.

39 Cooper SB, Bandelow S, Nute ML, et al. 
Breakfast glycaemic index and cognitive 
function in adolescent school children. Br 
J Nutr. 2012;107:1823-32. DOI: 10.1017/
S0007114511005022. PMID: 22017815.

40 Pivik R, Tennal KB, Chapman SD, Gu Y. 
Eating breakfast enhances the efficiency 
of neural networks engaged during mental 
arithmetic in school-aged children. Physiol 
Behav. 2012;106:548-55. DOI: 10.1016/j.
physbeh.2012.03.034. PMID: 22504496.


