


Breakfast consumption and cognitive skills of higher primary school children: Correlates of child factors 


ABSTRACT
[bookmark: _GoBack]A study was conducted at the University of Agricultural Sciences, Dharwad, to examine the influence of child-related factors on breakfast consumption and cognitive skills among higher primary school children. The sample included 120 children, with 60 each from rural and urban areas of Dharwad district. Data on general information and breakfast consumption patterns were collected using a self-structured questionnaire, and cognitive skills were assessed using the Wechsler’s Intelligence Scale for School Children (WISC-III). Results revealed that regular breakfast consumers had significantly higher cognitive indices than irregular consumers in both rural and urban areas. In rural areas, both regular and irregular breakfast consumers exhibited average levels of cognitive indices, while in urban areas, regular breakfast consumers demonstrated high-average cognitive indices, and irregular consumers showed only average levels. Female children had higher cognitive skills than males, younger children performed better than older ones, later-born children scored higher than first-borns, and children with normal weight had better cognitive scores compared to underweight peers. These findings emphasize the crucial role of regular breakfast consumption in enhancing cognitive performance and overall academic potential among school children. Therefore, there is a strong need for structured guidance, counseling, and awareness programs to encourage consistent breakfast habits among higher primary school children, which could contribute to improved nutrition, better cognitive development, and enhanced learning outcomes.
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Introduction 
During the late school years (pre-adolescent stage), children undergo significant developmental changes across physical, cognitive, and emotional domains. Breakfast is widely recognized as the most important meal of the day, contributing substantially to daily nutrient intake and energy needs. It is the first meal that breaks the overnight fast of 12–14 hours (Wayon et al., 1997) and ideally should provide about 25% of an individual’s daily nutrient requirements (Gibson and Sullivan, 1997). The quality and regularity of breakfast intake are crucial, as they influence children’s nutritional status, metabolic and physical growth, health, and overall well-being. Evidence indicates that regular breakfast consumption is beneficial for cognitive performance in school-aged children. Studies have linked breakfast consumption to improved learning, better school performance, positive behaviour, enhanced memory, and improved academic grades, as it provides the brain with adequate energy to function optimally. Conversely, children who skip breakfast often demonstrate lower cognitive performance compared to regular consumers. Among rural children, skipping breakfast is frequently attributed to food unavailability. Cognitive function has also been found to be associated with nutritional status, with stunted and underweight children scoring lower on cognitive tests than those with normal nutritional status. Breakfast skippers have also been shown to have more memory-related problems. In light of these observations, the present study was undertaken to examine the influence of child-related factors on breakfast consumption and cognitive skills of higher primary school children.
MATERIALS AND METHODS
         Children were selected randomly between the age group of 10-13 years. The rural sample comprised of 60 school children selected from four villages of Dharwad taluk. For the urban sample, 60 children were randomly selected from four different location of Dharwad city. Home visits were made to collect child’s general information and their breakfast consumption pattern. 
Tools used for assessment
General information schedule: The schedule was used to collect information about the child’s date of birth, gender, ordinal position, locality, academic achievement, nutritional status and breakfast consumption pattern.
 Age of the child was considered in terms of years and was categorized in to four groups likes, 9.6-10.5 years = 10 years, 10.6-11.5 years =11years, 11.6-12.5 years= 12 years and 12.6-13.5 years= 13 years.
Gender: According to biological factor, children were classified as male and female.
Ordinal position: According to birth position, children were classified as first born and later born.
LIST 1. Grade Scale:
	Grade points
	 Grades

	90-100
	        A+

	70-89
	        A

	50-69
	        B+

	30-49
	        B

	<30
	        C


 Academic achievement: Academic achievement of children was taken by the previous year’s annual grades as well as the percentages which were taken from school records. Grades were considered as follows;








 Nutritional status: Nutritional status of children was assessed by anthropometric measurements such as height and weight which were recorded and compared with standards as indicated by Jelliffee (1966).
 Height: The child should stand erect on a flat surface with feet together and arms close to the sides of the body. The measuring rod must be positioned straight behind the child, aligned with the center of the legs, and kept perpendicular to the ground. The child’s head should be held firmly in position. The measurement is taken by gently moving the blade towards the head, applying minimal pressure to account for hair thickness. The average of three readings should be recorded as the child’s height.
 Weight: Body weight of children was measured nearest to 0.10 kg on a digital weighing balance. Scale calibration was checked regularly. Before taking measurements children were made to stand on the centre of the balance with bare foot and minimum clothing, average of the 3 measurements should be taken as weight of the child.
Body Mass Index calculation: BMI was calculated by child’s weight (in kg) divided by the square of the child’s height (in metres (/m2), as a measure for indication of nutritional status which is classified as below: 

LIST 2. BMI formula and its scores
              Weight (kg)
BMI = ——————
             (Height (m))2 




	Nutritional status
	BMI scores

	Under weight
	<18.5

	Normal weight
	18.5-24.9

	Over weight
	25-29.9



Structured schedule for breakfast consumption: The schedule is used to assess the child’s breakfast consumption information based on the number of days of breakfast consumption per week, children were categorised as regular and irregular breakfast consumers. Children who consumed breakfast on more than five days in a week were considered regular breakfast consumers, whereas those who consumed breakfast on fewer than five days were considered irregular breakfast consumers (Hazzaa et al., 2019).
Wechsler’s Intelligence Scale for School Children (WISC-III): The Wechsler’s Intelligence scale for school children (WISC-III) is an individually administered clinical instrument for assessing the cognitive abilities of 6-16 years old children. This scale consists of 13 subtests, each measuring different aspects of intelligence. They are organized into two groups as performance subtests and verbal subtests as below
LIST 3. Performance vs Verbal Tests:
	Performance Tests
	Verbal Tests

	1. Picture completion
	1. Information

	1. Coding
	1. Similarities

	5.         Picture arrangements
	6.         Arithmetic

	1. Block design
	1. Vocabulary

	1. Object assembly
	10.       Comprehension

	11.       Symbol search
	12.        Digit span

	13.       Mazes
	



In addition to the verbal performance and ‘full scale’ IQ scores, four factors based index scores were also calculated.
LIST 4. Cognitive Factors: Verbal, Perceptual, Distractibility, and Speed skills across different mental tasks

	Factor-I
Verbal comprehension
	Factor-II
Perceptual organization
	Factor-III
Freedom from distractibility
	Factor-IV
Processing speed

	Information
Similarities Vocabulary
Comprehension
	Picture organization
Picture arrangement
Block design
Object assembly
	Arithmetic
Digit span
	Coding symbols search


Scoring and IQ index: Each subtest has specific scoring pattern. Guidelines are given in manual in detail. Based on the raw scores, equivalent scaled scores are calculated. By summing the scaled scores for verbal and performance domains, the full-scale score is obtained. With the respective items of the scaled scores for four factors i.e., verbal comprehension, perceptual organization, freedom from distractibility and for processing speed are calculated, finally for sum of scaled scores IQ are calculated and classified as, 

LIST.5  Composite Score Classification:
	Composite score range
	Classification

	130 and above
	Extremely high

	120 – 129
	Very high

	110 – 119
	High Average

	90   - 109
	Average

	80 – 89
	Low average

	70 – 79
	Very low

	69 and below
	Extremely low







RESULTS AND DISCUSSION
Distribution of rural and urban children according to their characteristics. 
               The contents of table.1 reveals that, among rural children majority (63.30%) were females and 36.70 per cent were males. In case of urban, 53.30 per cent were males and 46.70 per cent were females. With respect to child’s age, in rural about 30.00 per cent of them belonged to the age group of 11 years followed by 26.70 per cent belonged to 12 years. In the urban area, 36.70 per cent of the children were 12 years old, followed by 28.30 per cent in the age of 10 years.  In ordinal position of the child, in rural, majority of children (55.00%) were found to be later born and majority of (51.70%) urban children were in first born. With regard to academic achievement among rural children, 48.30 per cent of children belonged to the A+ grade followed by 40.00 per cent belonged to the A grade. Among urban children, 63.30 per cent of children belonged to the A+ grade, followed by about 26.70 per cent of them belonged A grade. In nutritional status among rural children, around 46.70 per cent of them were found in underweight category followed by 45.00 per cent of children in normal weight category. In case of urban children, 41.70 per cent of children were found in underweight as well as normal weight category. 
              It was observed that, with respect to regular intake of breakfast among rural children, around 68.30 per cent of them were having breakfast regularly and remaining 31.70 per cent were irregular consuming the breakfast. In case of urban children, 66.70 per cent of children were having breakfast regularly and about 33.30 per cent were irregular in breakfast consumption. Priya et al. (2010) reported that, majority of children were regular breakfast eaters. Another study conducted by Siong et al. (2018) revealed that, the overall prevalence of 75.60 per cent of them being regular breakfast eaters, which 11.7 per cent were breakfast skippers and 12.7 per cent were irregular breakfast eaters.  
Distribution of rural and urban regular and irregular breakfast consumers by cognition indices                                                                                                                                            
           It is clear from the table 2 that, among rural regular breakfast consumers, around 51.20 per cent of them were in average level of cognitive skills followed by high average (41.50%). Among irregular breakfast consumers, higher percentage (63.20%) of them were in average level of cognitive skills followed by about (36.80%) of them were in low average level.  With respect to urban regular breakfast consumers, around 42.50 per cent of them were in high average level of cognitive skills followed by average (32.50 %) level. Among irregular breakfast consumers, higher percentage (55.00%) of children were in average level followed by low average (30.00 %). Similarly, the results of the study by Gajre et al. (2008) revealed that, comparison between groups indicated significant differences in the cognitive total scores with the regular breakfast group achieving a higher mean scores compared to the no breakfast group (p<0.05). In a study by Panel (2012) results revealed that, children who had regular breakfast showed superior performance in tests of attention and memory. Maha et al, (2019) who also discovered that hildren who consumed breakfast regularly were more likely to achieve higher cognitive scores compared to irregular breakfast consumers. Result of another study conducted by Mishra (2016) showed that, skipping breakfast interferes and effects the cognitive performance of students and its effect with be pronounced more performance in undernourished children. 
Association between cognitive indices with regular and irregular breakfast consumers by gender                                                                           
   Results of the table 3 shows that, female children were found more irregular breakfast consumers than the male children in both rural and urban areas. However, Chi square analysis showed non - significant association between gender of children and regular and irregular breakfast consumers in both rural and urban areas. Comparable outcomes were quoted by Ulter et al, (2010) in their study that, girl children were more likely to skip breakfast than boy children.
Association between cognitive indices of regular and irregular breakfast consumers by age  
            Results revealed that, in regular breakfast consumers, children belonged to high average of cognitive skills, more per cent of children were in the age group of 10 and 11 followed by 12 and 13 age groups in both rural and urban areas. On analysis the modified chi-square showed non-significant association between age and cognitive skills of children. The reason could be that during the younger years, children were regular breakfast consumers; however, as age increased, they were more likely to skip breakfast, becoming more involved in games and showing less interest in eating. The results are in line with The study by Littlecott and Katie (2015) found that children aged 9 to 11 years who consumed breakfast regularly demonstrated higher cognitive skills. Mahoney et al, (2019) also discovered that, younger children showed better cognitive score with regular breakfast eating. 

Association between cognitive indices of regular and irregular breakfast consumers by ordinal position                                                                               
             The results of table 5 represent to ordinal position, in rural regular and irregular breakfast consumers, A higher percentage of first-born children had high average and average level of cognitive skills respectively. Among urban regular and irregular breakfast consumers, more percentage of first born were in average level of cognitive skills. However, no significant association was observed between the ordinal position of children in either rural or urban settings.

Association between cognitive indices of regular and irregular breakfast consumers by academic achievement                                                 
           In academic achievement significant association was found between regular and irregular breakfast consumers in rural and urban children. It is observed that A+ grade group children had higher cognitive score than A grade group children (table 6). The reason might be that as breakfast consumption decreases, children feel hungrier, which may affect their ability to concentrate on school performance. Results of the study by Gajre et al. (2008) depicted that regular breakfast consumption had a positive effect on school results.  

Association between cognitive indices of regular and irregular breakfast consumers by nutritional status                                                                                  
              The result of present table 7 depicted that, significant association was found between nutritional status and cognitive skills of regular and irregular breakfast consumers in both rural and urban children who were in the normal weight category had higher cognitive scores compared to those in other categories (underweight and overweight). The plausible reason may be that, nutrition plays a prominent role in child development and it directly linked to child’s cognitive skills. These results are in line with Anchamo et al. (2015) where results revealed that, regular breakfast pattern, height for age and body mass index for age, the Z score was significantly associated. The findings of the present study also are in conformity with study by Yattinamani (2012) results showed that a higher percentage of breakfast skippers (8.14%) were in the pre-obese category, whereas very few regular breakfast consumers (0.22%) fell into the same category.

CONCLUSION AND IMPLICATIONS
             Regular breakfast consumer had higher cognitive score compared to irregular breakfast consumers in both rural and urban areas. Female children showed high level of cognitive skills compared to male children. Children of 11years had high level of cognitive skills than other age groups. The later born children had high level of cognitive skills compared to first born children. Breakfast consumption had significant influence on academic achievement in rural and urban children. However, regular breakfast consumers exhibited high average level of cognitive indices. Nutritional status was significantly associated with regular and irregular breakfast consumers both rural and urban children. However, children were in normal weight category had good cognitive scores than the other categories. Hence, there is a dire need for guidance, counselling and awareness programmes to higher primary school children to enhance regular breakfast consumption which in turn improves their nutritional status. Conducting intervention programs is useful in reducing breakfast skipping problems among children and its consequences on their study achievements. 
Table 1.Distribution of rural and urban children according to their characteristics.
N=120                 
	Child’s characteristics
	Category
	Rural ( n=60)
	Urban  (n=60)

	
	
	N
	%
	N
	%

	[bookmark: _Hlk104652638]Gender
	Male
	22
	36.70
	32
	53.30

	
	Female
	38
	63.30
	28
	46.70

	
	Total
	60
	100.00
	60
	100.00

	Age (years)
	10 years
	14
	23.30
	17
	28.30

	
	11 years
	18
	30.00
	12
	20.00

	
	12 years
	16
	26.70
	22
	36.70

	
	13 years
	12
	20.00
	9
	15.00

	
	Total
	60
	100.00
	60
	100.00

	Ordinal position
	First    born
	27
	45.00
	31
	51.70

	
	Later born
	33
	55.00
	29
	48.30

	
	Total
	60
	100.00
	60
	100.00

	Academic achievements
	         A+
	29
	48.30
	16
	63.30

	
	         A
	24
	40.00
	38
	26.70

	
	         B+
	7
	11.70
	6
	10.00

	
	Total
	60
	100.00
	60
	100.00

	Nutritional status
	Under weight
	28
	46.70
	25
	41.70

	
	Normal weight
	27
	45.00
	25
	41.70

	
	Over weight
	5
	8.30
	10
	16.60

	
	Total
	60
	100.00
	60
	100.00

	Consumption of breakfast
	Regular
	41
	68.30
	40
	66.70

	
	Irregular
	19
	31.70
	20
	33.30

	
	Total
	60
	100.00
	60
	100.00



Table 2. Distribution of rural and urban regular and irregular breakfast consumers by cognition indices                                                                                                                                          
  N=120                                                                                                          
	Categories of cognitive indices
	                 Rural (n=60)
	                Urban (n=60)

	
	Regular BC
	Irregular BC
	Regular BC
	Irregular BC

	
	N
	%
	N
	%
	N
	%
	N
	%

	Superior (120-129) 
	2
	4.90
	-
	-
	8
	20.00
	
	-

	High Average (110-119) 
	17
	41.50
	-
	-
	17
	42.50
	3
	15.00

	Average (90-109) 
	21
	51.20
	12
	63.20
	13
	32.50
	11
	55.00

	Low Average (80-89) 
	1
	2.40
	7
	36.80
	2
	5.00
	6
	30.00

	Borderline (70-79) 
	-
	-
	
	
	-
	-
	-
	-

	Total 
	41
	100.00
	19
	100.00
	40
	100.00
	20
	100.00


        BC=Breakfast Consumers



Table 3. Association between cognitive indices with regular and irregular breakfast consumers by gender                                                                                                                                                                      
                                                                                                                                   N=120                                                                                                                                                                                                                                                                     
	Gender
	                                                             Rural (n=60)

	
	                  Regular BC
	Modified  2
	                    Irregular BC
	Modified 2

	
	High average
	Average
	Total
	2.95NS
	Average
	Below average
	Total
	0.73NS

	Male 
	5(33.33)
	10(66.67)
	15(100.00)
	
	5(71.43)
	2(28.57)
	7(100.00)
	

	Female 
	14(53.85)
	12(46.15)
	26(100.00)
	
	7(58.34)
	5(41.66)
	12(100.00)
	

	Total 
	19(46.35)
	22(53.65)
	41(100.00)
	
	12(63.15)
	7(36.84)
	19(100.00)
	

	                                                                                Urban  (n=60)

	
	High average
	Average
	Total
	2.85NS
	High average
	Average
	Total
	4.32NS

	Male 
	15(65.22)
	8(34.78)
	23(100.00
	
	2(22.22)
	7(77.78)
	9(100.00)
	

	Female 
	10(58.83)
	7(41.17)
	17(100.00)
	
	1(9.10)
	10(90.90)
	11(100.00)
	

	Total 
	25(62.50)
	15(37.50)
	40(100.00)
	
	3(15.00)
	17(85.00)
	20(100.00)
	


NS -Non Significant                      
                                                                                                               

Table 4. Association between cognitive indices of regular and irregular breakfast consumers by age                                                                                                           
                                                                                                                                                              N=120  
                                                                                                                                                        
	Age in years
	                                                            Rural (n=60)

	
	                   Regular BC
	Modified ²
	                  Irregular BC
	Modified  ²

	
	High average
	Average
	Total
	3.62 NS
	Average
	Below average
	Total
	


4.47NS

	10
	7 (58.34)
	5(41.66)
	12(100.00)
	
	1(50.00)
	1(50.00)
	2(100.00)
	

	11
	7(63.64)
	4(36.36)
	11(100.00)
	
	5(71.43)
	2(28.57)
	7(100.00)
	

	12
	3(25.00)
	9(75.00)
	12(100.00)
	
	2(50.00)
	2(50.00)
	4(100.00)
	

	13
	2 (33.34)
	4(66.66)
	6(100.00)
	
	4(66.64)
	2(33.33)
	6(100.00)
	

	Total
	19(46.34)
	22(53.65)
	41(100.00)
	
	12(63.16)
	7(36.84)
	19(100.00)
	

	                                                                         Urban (n=60)

	
	High average
	Average
	Total
	2.35NS
	High average
	Average
	Total
	


5.00NS

	10
	10(76.93)
	3(23.07)
	13(100.00)
	
	-
	4(100.00)
	4(100.00)
	

	11
	5(62.50)
	3(37.50)
	8(100.00)
	
	1(25.00)
	3(75.00)
	4(100.00)
	

	12
	6(50.00)
	6(50.00)
	12(100.00)
	
	2(20.00)
	8(80.00)
	10(100.00)
	

	13
	4(57.15)
	3(42.85)
	7(100.00)
	
	-
	2(100.00)
	2(100.00)
	

	Total
	25(65.50)
	15(37.50)
	40(100.00)
	
	3(15.00)
	17(85.00)
	20(100.00)
	


NS -Non Significant                      

Table 5. Association between cognitive indices of regular and irregular breakfast consumers by ordinal position                                                                                                                                N=120                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                                                                                                                                                                                                                                                                                
	Ordinal position
	                                                               Rural (n=60)

	
	                  Regular BC
	Modified²
	                  Irregular BC
	Modified
²

	
	High average
	Average
	Total
	

3.65NS
	Average
	Below average
	Total
	
   1.72NS

	First born
	12(63.16)
	7(36.84)
	19(100.00)
	
	6(75.00)
	2(25.00)
	8(100.00)
	

	Later born
	7(31.82)
	15(68.18)
	22(100.00)
	
	6(54.55)
	5(45.45)
	11(100.00)
	

	Total
	19(46.35)
	22(53.65)
	41(100.00)
	
	12(63.16)
	7(36.84)
	19(100.00)
	

			Urban (n=60)

	
	High average
	Average
	Total
	


4.42NS
	High average
	Average
	Total
	


4.63NS

	First born
	12(60.00)
	8(40.00)
	20(100.00)
	
	1(9.10))
	10(90.90)
	11(100.00)
	

	Later born
	13(65.00)
	7(35.00)
	20(100.00)
	
	2(22.22))
	3(77.78)
	9(100.00)
	

	Total
	25(62.50)
	15(37.50)
	40(100.00)
	
	3(15.00)
	17(85.00)
	20(100.00)
	


NS -Non Significant


Table 6. Association between cognitive indices of regular and irregular breakfast consumers by academic achievement                                                 
N=120                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
	Academic achievement
	                                                           Rural (n=60)

	
	                    Regular BC
	Modifi
      ²
	Irregular BC
	Modified ²

	
	High average
	Average
	Total
	
7.51*
	Average
	Below average
	Total
	
1.80*

	A+
	16(84.22)
	3(15.78)
	19(100.00)
	
	9(90.00)
	1(10.00)
	10(100.00)
	

	       A
	3(13.64)
	19(86.36)
	22(100.00)
	
	3(33.34)
	6(66.66)
	9(100.00)
	

	Total
	19(46.35)
	22 (53.65)
	41(100.00)
	
	12(63.16)
	7(36.84)
	19(100.00)
	

	                                                                                  Urban (n=60) 

	
	High average
	Average
	Total
	  
  

2.35*
	High average
	Average
	Total
	   
     

6.37*

	A+
	6(60.00)
	4(40.00)
	10(100.00)
	
	-
	6(100.00)
	6(100.00)
	

	A
	19(63.34)
	11(36.66)
	30(100.00)
	
	3(21.42)
	11(78.58)
	14(100.00)
	

	Total
	25(62.50)
	15(37.50)
	40(100.00)
	
	3(15.00)
	17(85.00)
	20(100.00)
	


* Significant level of 0.05 



Table 7. Association between cognitive indices of regular and irregular breakfast consumers by nutritional status                                                                                
  N=120                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
	Nutritional status
	                                                         Rural (n=60)

	
	                      Regular BC
	Modified
²
	                Irregular BC
	Modified
²

	
	High
average
	Average
	Total
	6.38*
	Average
	Below average
	Total
	


4.92*

	Underweight
	9(42.85)
	12(57.14)
	21(100.00)
	
	2(25.00)
	6(75.00)
	8(100.00)
	

	Normal weight
	8(47.06)
	9(52.94)
	17(100.00)
	
	9(90.00)
	1(10.00)
	10(100.00)
	

	Overweight
	2(66.64)
	1(33.33)
	3(100.00)
	
	1(100.00)
	-
	1(100.00)
	

	Total
	19(46.34)
	22(53.65)
	41(100.00)
	
	12(63.16)
	7(36.84)
	19(100.00)
	

	                                                                                  Urban (n=60) 

	
	High
average
	Average
	Total
	3.68NS
	High
Average
	Average
	Total
	


3.35*

	Underweight
	9(60.00)
	6(40.00)
	15(100.00)
	
	1(10.00)
	9(90.00)
	10(100.00)
	

	Normal weight
	10(58.823
	7(41.17)
	17(100.00)
	
	1(12.50)
	7(87.50)
	8(100.00)
	

	Over weight
	6(75.00)
	2(25.00)
	8(100.00)
	
	1(50.00)
	1(50.00)
	2(100.00)
	

	Total
	25(62.50)
	15(37.50)
	40(100.00)
	
	3(15.00)
	17(85.00)
	20(100.00)
	



* Significant level of 0.05          * NS -Non Significant                      
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