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Abstract: 

Adolescence period is very crucial period where physical and psychological changes occurs and they need more 

nutrition than childhood period. There is a strong association of nutritional status with school performance because 

nutrition has been connected to both brain development and cognitive abilities. This study attempts to review the prior 

studies on the effect of nutritional factors on academic performance in adolescents. 
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INTRODUCTION: 

Adolescence is the period of life that occurs between 

childhood and adulthood. It is a separate stage in 

human development that is critical in laying the 

groundwork for long-term health. Teenagers 
experience rapid physical, cognitive, and emotional 

development. This influences their feelings, thoughts, 

decisions, and interactions with others [1]. The 

average age range for reaching puberty is between 9 

and 14 years for girls and between 10 and 17 years for 

boys [2]. Even though the adolescent years are often 

seen as a healthy time of life, they are distinguished by 

a significant amount of death, disease, and injury. 

Much of this is avoidable or treatable.  

 

Academic performance is generally tied to 

intelligence. Intelligence has been recognised by 
researchers as a trait that is influenced by both 

inherited and environmental factors. Although genetic 

variables are primarily responsible for cognitive 

abilities, environmental influences are equally 

important for the stability and development of 

cognitive abilities. [3]. 

 

This period is active process in which a rapid physical, 

biochemical, cognitive, psychological, and social 

growth, development, and maturation take place.  

 

Physical changes in adolescence: 

The hypothalamic-pituitary-gonadal axis matures and 

becomes active at the beginning of this phase as a 

result of coordinated action of intricate 

neuroendocrine systems. The anterior pituitary gland's 

gonadotropic cells release luteinizing hormone (LH) 

and follicle-stimulating hormone (FSH) in response to 

GnRH. The Leydig and Sertoli cells in the testes as 

well as the theca and granulosa cells in the ovary are 

impacted by FSH and LH [4].  The release of mature 

oocytes from the ovary (first ovulation) and mature 

spermatozoa from the testicles (first ejaculation) in 
women and men, respectively, is caused by the 

secretion of sex hormones, primarily testosterone, 

oestrogen, and progesterone. [5]. Physical changes 

include an increase in height and weight, the 

emergence of secondary sexual characteristics, and the 

onset of puberty, a stage of adolescence characterised 

primarily by biological diversity linked to hereditary 

factors and individual variability. Due to the influence 

of the androgen hormone, guys have higher strength 

and muscle build during puberty than girls [6] Rapid 

growth and development of the respiratory and 
circulatory systems, as well as alterations to the 

neurological system, take place [7]. 

 

Cognitive and psychological changes in 

adolescence: 

Cognitive and emotional changes that take place 

throughout the transition from childhood to early 

adulthood are accompanied by neurobiological 
alterations.[8] The development of executive 

functions, such as abstract thought, organisation, 

decision making and planning, and response 

inhibition, is where cognitive processing speed and 

intellectual functioning show the most dramatic 

improvements throughout late childhood and 

adolescence.[9][10] 

 

Psychosocial development is another shift that takes 

place during adolescence[11] .  It is believed that stress 

at this time affects both biological and psychological 

development, with poor coping methods having long-
term effects. [12].There is a considerable positive 

correlation between students' psychological 

adjustment and academic achievement. [13]. 

 

 The prefrontal cortex, which is responsible for higher 

cognitive functions [14] plays a critical role in the 

cognition, emotions, and behaviours of emerging 

adolescents [15]. Therefore, children and adolescents 

face difficulties regulating emotions since the 

structures associated with emotional responses such as 

the amygdala and ventral striatum mature earlier than 
the Prefrontal cortex which is involved in cognitive 

control and executive functioning [16].  

 

Nutritional Aspects: 

Children need to be given nutrients which is essential  

for physical and cognitive growth and development.it 

is important to give necessary provisions during the 

pregnancy and sickness stage. 

 

healthy eating habits should be encouraged. 

Investigations on animals and humans conducted 

revealed that Metabolic influences on GnRH secretion 
The normal operation of the hypothalamic-pituitary-

gonadal axis is regulated by metabolic and dietary 

parameters[17]. For pubertal development and 

reproduction, a threshold bodyweight is required. The 

peripheral hormones, such as leptin, insulin, and 

ghrelin, has provided valuable insights into the 

neuroendocrine pathways that connect metabolism 

and reproduction [18]. 

 

All of the cells in the human body, including neurons 

get their energy from calories in food that contain   
proteins, carbohydrates and fats.[19] Additionally, 

micronutrients assist effective transmission along 

these routes and the synthesis of neurotransmitters, 

which are the brain chemicals helps for transferring 
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information across synapses. [20] Certain vitamin or 

mineral deficiencies or excess can harm brain nerves, 

altering memory, reducing problem-solving skills, and 

decreasing brain function. [21] One of the key 

elements that may have an impact on academic 
accomplishment is a student's nutritional status, which 

may limit their capacity to study.[22] 

 

METHODOLOGY: 

A search of literature was done systematically to 

access published studies, on the effects of pubertal 

changes and nutrition on the academic performance of 

adolescents. A primary search was done with Google 

Search to assess the keywords to be used in the main 

literature search. The main search was done in 

PubMed, Google Scholar and MEDLINE with the 

identified keywords and combinations: “adolescent 
brain” and “hormones,” and “steroids,” “brain 

development” and “adolescence,” “brain 

development” and “hormones,” “brain development” 

and “puberty,” food, diet, dietary pattern, quality diet, 

school, children, academic performance, adolescent. A 

final search was done in the reference list of selected 

studies for additional studies. 

 

DISCUSSION: 

Adolescence is a vulnerable life stage because   

nutrient requirements exceed   than childhood. Food s 
one of the basic needs of an individual and   Nutritional 

requirements (macronutrients and micronutrients) is 

one of the internal factors that may affect academic 

achievement [23]. Undernutrition delays academic 

progress by impairing motivation, cognitive 

development, growth, and mental development. The 

recent research has shown that obese adolescents have 

lower cognitive performance, indicating that the 

cognitive abilities may also be affected by nutrition 

[24]. 

 

Body mass index (BMI) is a key predictor of academic 
achievement, attendance, behaviour, and physical 

fitness in students [25]. When compared across gender 

and ages, anthropometric measurements are crucial 

indicators for determining adolescents' nutritional 

health. According to a study, academic achievement 

and body mass index are closely related [26].and being 

overweight or obese is related with lower levels of 

academic accomplishment [27]. 

 

Malnutrition is mainly due to inadequate intake of 

protein, carbohydrates, micronutrients Disease-related 
malnutrition like malabsorption from intestine, 

alteration in metabolism of food. Malnutrition is 

considered a problem that can limit the child's ability 

to learn, resulting in lower academic achievement 

compared with children with good nutrition [28]. 

Micronutrient status is crucial for healthy childhood 

development. Severe anaemia, which can be caused by 

a lack of iron, folate, or vitamin B12, among other 

things, has a severe impact on work capacity, 
intellectual performance, and child cognitive 

development [29]. Sufficient iodine is essential for a 

growing child's brain development [30], zinc is 

essential for many biologic activities and zinc 

deficiency can also affect progress of brain [31]. 

Adequate intake of calcium is important for skeletal 

growth [32]. It was also found that the levels of all 

biochemical markers, alter among people who are 

obese, overweight, or normal weight [33]. 

 

Iron deficiency is one of the leading causes for 

Anemia, which decreases oxygen carrying capacity of 
blood. It may cause Symptoms like fatigue, weakness, 

and a reduction in work capacity and breathing 

problem and cause behavioural problems and poor 

cognition [34,35]. And some other studies show Iron 

supplementation boosted attention and focus 

independent of baseline iron status and improve 

cognition and psychomotor outcomes in anaemic 

infants and children [36,37]. The physical activity is a 

major factor indicates that children with poor motor 

skills appear to have a greater prevalence of childhood 

obesity and poor academic performance [38]. 
 

Research evidences also show that academic 

performance is affected by factors such as the 

economic conditions, social discriminations, parent 

education level, wealth status of the parents and job-

related status of the adolescents. Teenagers from low-

income socioeconomic status groups have been found 

to have poor nutrition, decreased calcium intakes, 

limited access to medical care, and a lack of 

immunisations. Other study shows that there is a 

significant and positive correlation between socio-

economic status and Academic achievement among 
adolescents [39]. 

 

CONCLUSION: 

It is clear from this review that teenagers require a 

healthy diet in order to develop properly. The growth 

of the physical and cognitive development will be 

hampered by malnutrition. Obesity will have a 

detrimental effect on academic performance through 

affecting health, work capacity, and lifespan quality. 

This review provides recommendations on how to 

address nutritional problems and developmental 
changes in adolescent populations. We can empower 

adolescents to make informed choices and build 

lifetime healthy eating habits by increasing awareness, 
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giving education, and creating a supportive 

atmosphere. 

 

REFERENCE: 

1. World Health Organization-Adolescent health 
2. Marshall, W. and Tanner, J. Variations in pattern 

of pubertal changes in girls. Archives of Disease 

in Childhood, (1969)  44, 291-303. 

3. Bartels,1,2M. J. H. Rietveld,1G. C. M. Van 

Baal,1and D. I. Boomsma Genetic and 

Environmental Influences on the Development of 

Intelligence Behavior Genetics, Vol. 32, No. 4, 

July 2002 ,237  

4.  Styne DM. Physiology of puberty. Horm 

Res. 1994;41 Suppl 2:3-6. 

5.  Pilar Vigil1,2, Juan Pablo Del Río2,Influence of 

sex steroid hormones on the adolescent brain and 
behavior: An update The Linacre Quarterly 83 (3) 

2016, 308–329 

6. Aysel Özdemir, Physical and Psychosocial 

Effects of the Changes in Adolescence Period 

International Journal of Caring Sciences May– 

August  2016   Volume 9 | Issue 2| Page 717 

7.  Brämswig J, Dübbers A. Disorders of pubertal 

development. Dtsch Arztebl Int. 2009 

Apr;106(17):295-303. 

8. Anderson V: Assessing executive functions in 

children: biological, psychological, and 
developmental considerationst. Pediatr Rehabil 

2001, 4:119-136 

9. Klenberg L, Korkman M, Lahti-Nuuttila P: 

Differential development of attention and 

executive functions in 3- to 12-year-old Finnish 

children. Dev Neuropsychol 2001, 20:407-428.  

10. Rosso IM, Young AD, Femia LA, Yurgelun-Todd 

DA: Cognitive and emotional components of 

frontal lobe functioning in childhood and 

adolescence. Ann N Y Acad Sci 2004, 1021:355-

362. 8. Rubia K, Overmeyer S, Taylor E, 

Brammer M, Williams SC, 
11. Kılıç, E. . (2013). Psychosocial Development in 

Adolescence. Turkey Clinics J Pediatr Sci, 

9(2),10–19 

12. Gulzar SA, Ali TS, Aijaz A, Hussain N. The 

influence of psychosocial factors on academic 

performance of adolescents: a quality assurance 

project. J Coll Physicians Surg Pak. 2010 

Jul;20(7):494-5.  

13. Gold, M. (1978). Scholastic experiences, self-

esteem and delinquent behaviour: A theory of 

alternative schools.Crime and Delinque- ncy, 
24(3), 290-308.  

14. Casey BJ, Jones RM, Hare TA. The adolescent 

brain. Ann N Y Acad Sci. 2008 Mar;1124:111-26.  

15. Yurgelun-Todd D. Emotional and cognitive 

changes during adolescence. Curr Opin 

Neurobiol. 2007 Apr;17(2):251-7. 

16. Martin, R. E., & Ochsner, K. N. (2016). The 

neuroscience of emotion regulation development: 
Implications for education. Current Opinion in 

Behavioral Sciences, 10, 142–148. 

17. Frisch RE, Revelle R. Height and weight at 

menarche and a hypothesis of critical body 

weights and adolescent events. Science. 1970; 

169:397–99.  

18.  Frisch RE, McArthur JW. Menstrual cycles: 

fatness as a determinant of minimum weight for 

necessary for their maintenance or onset. Science. 

1974; 185:949–51.  

19. Gómez-Pinilla F. Brain foods: the effects of 

nutrients on brain function. Nat Rev Neurosci. 
2008 Jul;9(7):568-78. doi: 10.1038/nrn2421. 

PMID: 18568016; PMCID: PMC2805706. (Davis 

& Melina, 2010; Graham, 2006. 

20. Gómez-Pinilla F. Brain foods: the effects of 

nutrients on brain function. Nat Rev Neurosci. 

2008 Jul;9(7):568-78.  

21. Tardy AL, Pouteau E, Marquez D, Yilmaz C, 

Scholey A. Vitamins and Minerals for Energy, 

Fatigue and Cognition: A Narrative Review of the 

Biochemical and Clinical Evidence. Nutrients. 

2020 Jan 16;12(1):228.  
22. Jukes M, Drake L, Bundy D. School health, 

nutrition and education for all: levelling the 

playing field. Bull World Health Organ. 

2009;87(1):75 

23. Ijarotimi O S and Ijadunola K T 2007 Nutritional 

status and intelligence quotient of primary school 

children in Akure community of Ondo State, 

Nigeria Tanz. Health Res. Bull. 9(2) 69- 76] 

24. Yau PL, Castro MG, Tagani A, Tsui WH, Convit 

A. Obesity and metabolic syndrome and 

functional and structural brain impairments in 

adolescence. Pediatrics. 2012 Oct;130(4):e856-
64. 

25. Shore S, Sachs M, Lidicker J, Brett S, Wright A, 

Libonati J. Decreased scholastic achievement 1n 

overweight middle school students. Obes 

2008;16: 1535- 8. 

26. Shaban FA,  Swaleha N, Chandika  RM, Sahlooli  

AM, Almaliki SD.  Anthropometric Parameters 

and  Its Effects  on Academic Performance among 

Primary School Female Students in Jazan, Saudi 

Arabia Kingdom. Indian J Nutri. 2018;5(1): 184. 

27. Crosnoe R, Muller C. Body mass index, academic 
achievement, and school context: examining the 

educational experiences of adolescents at risk of 

obesity. J Health Soc Behav 2004;45:393-407. 



IAJPS 2023, 10 (05), 714-718            Pavana Krishnamoorthy et al                 ISSN 2349-7750 

 

w w w . i a j p s . c o m  
 
 

Page 718 
 

28. Naglieri J A and Conway C 2009 Intelligence 

tests measuring diverse abilities Practitioner’s 

guide to assessing intelligence and achievement 1 

st edition ed J A Naglieri and S Goldstein (New 

Jersey: John Wiley & Sons) pp 227-9 
29.  Benoist B, McLean E, Egli I, Cogswell M. 

Worldwide prevalence of anaemia 1993–2005 

30. Allen L, de Benoist B, Dary O, Hurrell R. 

Guidelines on food fortification with 

micronutrients. Geneva: World Health 

Organization/Food and Agriculture Organization, 

2006. 

31.  Golub MS, Keen CL, Gershwin ME, Hendrickx 

AG.evelopmental zinc deficiency and behavior. J 

Nutr 1995;125:2263S–71S.  

32. Sanwalka, N., Khadilkar, A.V., Mughal, M.Z., 

Sayyad, M.G., Khadilkar, V., Shirole, S.C., 
Divate, U., & Bhandari, D.R. (2010). A study of 

calcium intake and sources of calcium in 

adolescent boys and girls from two 

socioeconomic strata, in Pune, India. Asia Pacific 

journal of clinical nutrition, 19 3, 324-9 . 

33. Bandesh K, Jha P, Giri AK, Marwaha RK; 

INDICO; Scaria V, Tandon N, Bharadwaj D. 

Normative range of blood biochemical 

parameters in urban Indian school-going 

adolescents. PLoS One. 2019 Mar 

7;14(3):e0213255.  
34. 3. Bothwell, T.; Charlton, R.; Cook, J.; Finch, C. 

Iron Metabolism in Man; Blackwell Scientific 

Publications: Oxford, UK, 1979 

35. Gropper, S.; Smith, J. Advanced Human Nutrition 

and Metabolism, 6th ed.; Wadsworth, Cengage 

Learning: Belmont, CA, USA, 2013; ISBN 978-

1-133-10405-6. 

36.  Falkingham, M.; Abdelhamid, A.; Curtis, P.; 
Fairweather-Tait, S.; Dye, L.; Hooper, L. The 

Effects of Oral Iron Supplementation on 

Cognition in Older Children and Adults: A 

Systematic Review and Meta-Analysis. Nutr. J. 

2010, 9, 4.  

37.  Hermoso, M.; Vucic, V.; Vollhardt, C.; Arsic, A.; 

Roman-Viñas, B.; Iglesia-Altaba, I.; Gurinovic, 

M.; Koletzko, B. The Effect of Iron on Cognitive 

Development and Function in Infants, Children 

and Adolescents: A Systematic Review. Ann. 

Nutr. Metab. 2011, 59, 154–165. 

38. Kantomaa MT, Stamatakis E, Kankaanpää A, 
Kaakinen M, Rodriguez A, Taanila A, Ahonen T, 

Järvelin MR, Tammelin T. Physical activity and 

obesity mediate the association between 

childhood motor function and adolescents' 

academic achievement. Proc Natl Acad Sci U S 

A. 2013 Jan 29;110(5):1917-22. 

39. Bellal Hossain “A Study of Socio-economic 

Status as determinant of Academic Achievement 

among Adolescents” INTERNATIONAL 

JOURNAL FOR INNOVATIVE RESEARCH IN 

MULTIDISCIPLINARY FIELD ISSN: 2455-
0620 Volume - 6, Issue - 9, Sept – 2020 

 

 


	INTRODUCTION:

