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Abstract: Adolescence is a period of transition from childhood to adulthood. One of the transitions is the cognitive
aspectof thinking ability. Poor nutritional status can harm children's growth and development. The factors that
influence cognitive development are the nutritional status that affects adolescent intellectual development. The
relationship betweenthe nutritional status and the cognitive function in the adolescent’s rapid growth phase
between 12-14 years old is not clear. This study aims to identify the relationship between the nutritional status
and the cognitive function in the adolescent’s rapid growth phase berween 12-14 years old. This study used
observational analytical design and a cross- sectional approach with an adolescent group population of 12-14
years old. The research subject was a total of 71 people.Primary data included weight and height while secondary
data included MMSE-Child and questionnaires. The data wereanalyzed using the Chi-Square statistical test. Based
on the measurement of Body Mass Index (BMI), most research subjects had a normal nutritional status with a
total of 32 people (45.10%). Furthermore, 63 people (88.70%) have a normal cognitive function. There was no
significant relationship between Nutritional Status and MMSE scores (p=0.454).Likewise there were no significant
relationship between gender and MMSE scores (p=0.750), age and MMSE scores (p=0.255). In this study, there
was no significant relationship between nutritional status and cognitive function.
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1. INTRODUCTION

Adolescence is atransition to adulthood. Individual adolescence experiences various
physical changes, emotion, and psychic. In the process of their growth, adolescence
encounter several phases which lead them to have direct contact withtheir surrounding
environment. WHO defined early adolescence occurs at the age of 10-14 years old, while
late adolescence occurs at the age of 15-20 years old. The period of adolescence known as
providing a unique process in human’s life [1,2,3].

The cognitive transition relates to teenager’s thinking ability. In this transition
process, teenagers begin to have a better ability to think about the hypothesized situation
[28]. The cognitive development in adolescence is a point where teenagers reach the stage
of formal operational thinking practice in which they are already able to think about
abstracts, hypotheses as well as possibility and probability. Furthermore, it is also the ability

to think about all the systematic waysin problem-solving [4,5].
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Cognitive function is conscious mental activities such as thinking, remembering,
learning, and using language. Cognitive function also includes an ability of attention,
memory, consideration, problem-solving, as well as executive ability such as planning,
assessing, supervising, and evaluating. One of the factors affecting cognitive development
is nutritional status. It is the factor that affects the Intellectual development of adolescents.
Good nutrients are assets for human resources development. Lack of nutrients at a young
age can affect mental development and thinking ability. Thebrain reaches its maximum form
at two years old. Moreover, lack of nutrients can also result in the disruption of permanent
brain functions [1,6].

Poor nutritional status can harm children's growth and development. Children with
poor nutrition have smallerbrains than the average brain size. Their brain cell is 15-20%
smaller than those with enough nutrition. Nutritional deficiencies in adolescents also have
an impact on the lags of mental growth and development, as well as increasing numbers of
absence due to illness. The long-term nutritional problems experienced by children will
give effect to brain development, intellectual Quotient (1Q), and Scholastic Achievement
(SA) in their coming adulthood [6,7,8].

Abnormalities that occur due to malnutrition has an impact, one of which is
decreased brain function that affects learning abilities [29]. The children who were
malnourished at the beginning of their life, did not level up their school classes, and
repeated in the first year at least one time and 17-20% repeated in the second year.
Malnutrition in adolescents has an impact that children easily suffer from mental disorder,
difficulty concentrating, low self-esteem, anddecreased learning achievement. From this
research it is proven that sufferers of malnutrition experience barriers to braingrowth and
intelligence levels [9,10,11,12]. The relationship between the nutritional status and the
cognitive function in the adolescent’s rapid growth phase between 12-14 years old is not

clear.
OBJECTIVES

The purpose of the presented study was to assess the correlation between nutritional

status and cognitive function inadolescent’s rapid growth phase between 12-14 years old.
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3. MATERIAL AND METHODS

This research used an observational analytic research design with a cross sectional
study approach. The study was conducted at Junior High School Mlati 2 (SMP Negeri 2
Mlati), Yogyakarta, Indonesia.

The population in this research was a group of early adolescents aged 12-14 year
old. The method of taking samplesis by purposive sampling. Nutritional status is a person's
physical condition measured by comparing height and weight aswell as the body mass index
and that it can be determined if the person’s health condition is balanced. The weight and
height were measured by using an anthropometry measurement presented in the form of
Body Mass Index based on age (BMI/U). Cognitive function was conscious mental
activities like thinking, remembering, learning and using language measured by using
MMSE-C examination (Modified Mini-Mental State Examination Child). The Data
included in this study were the identity of the student (full name, age, gender, medical
history). The ranging score of MMSE-C varies based on age with cut off points such as 3-
5 years old > 24; 6-8 years old > 28; 9-11 years old > 30; 12-14 years old >35. Cognitive
function is considered being disturbed if the MMSE-C is less than cut off points.
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4, RESULTS
Table 1. Distribution of subject characteristics
Category Frequency Percentage
(n=71) (%)
Gender
Male 30 42.30
Female 41 57.70
Total 71 100
Age
12 14 19.70
13 53 74.60
14 4 5.60
Total 71 100
Nutritional
Status
Very thin (nutrition is not good) 16 22.50
thin (nutrition is not good) 12 16.90
Normal (Good nutrition) 32 45.10
Fat (nutrition is not good) 2 2.80
Obese (nutrition is not good) 9 12.70
Total 71 100
Category
MMSE-C
Normal (>35) 63 88.70
Disrupted (< 35) 8 11.30
Total 71 100
Parents’
occupation
Civil Servant 15 21.13
Self-employed 31 45.10
Other 24 33.80
Total 71 100
Physical Activity ~ Normal 71 100
With limitations 0 00.00
Total 71 00.00
Environmental
Factors
Convenient 71 100
Less convenient 0 00.00
Total 71 100

Table 1 showed that the characteristics of the subjects collected include gender, age,
nutritional status, and MMSE-Child category. The highest percentage of most respondents

was female which was 57.70%. The largest percentage basedon age was 13 years old which
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was 74.60%, while the smallest percentage was 14 years old (5.60%). The ranging age of

the research subject was included in early adolescence. This phase usually takes place along

with puberty or physical transition from childhood to adulthood. The nutritional status of

the most research subjects was in a good or normal category which was 45.10% while the

least percentage of the nutritional status was not in good condition and was categorized as

overweight (2.80%). The highest percentage of cognitive function was at the normal

category which was > 35 (88.70%).

Table 2 showed that the correlation between nutritional status and the cognitive

function of children’s rapid growth phase between 12-14 years old was not statistically

significant (p = 0.454).

Table 2. Correlation between Nutritional Status and MMSE scores

MMSE

Normal With Disruption
Nutritional Status

N (%) N (%) p
Good nutrition 27 4290 5 62.50
Not good nutrition 36 57.10 3 3750 0454
Total 63 100.00 8 100.0

Table 3 showed that the biggest normal cognitive function was in female (60,30%)

while the biggest percentageof cognitive function with disorder was in males (62.5%)

Table 3. Correlation between gender and MMSE

MMSE
! With

Normal . .
Gender Disruption p

N (%) N (%)
Male 25 39.70 5 62.5 0.79
Female 38 60.30 3 37.5
Total 63 100 8 100

Table 4 showed that the highest percentage of the correlation between age and

normal cognitive function was at13 years old (73%). Meanwhile, the largest percentage of

cognitive function with age interference was at 13 years old (87.50%).
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Table 4. Correlation between age and MMSE

MMSE
Normal “/.Il‘th .
Age Disruption P
(n) (%) (m) (%)
12 14 22.20 0 0.00 0.255
13 46 73.00 7 87.5
14 3 4.80 1 12.5
Total 63 100 8 100

5. DISCUSSION

6

Based on the result of this research, it is shown that the respondent’s age of male
and female adolescents rangesfrom 12 to 14 years old. A group of 12-14 years old is where
adolescents encounter puberty Based on the research conducted at Junior High School 2
Mlati Sleman, It revealed that most students are categorized as students with normal
nutritional status with a total of 32 students (45.10%), thin and less thin of 28 students
(39.40%), overweight and obese category of 11 students (15.50%). In terms of cognitive
function category of students at Junior High School 2 Mlati Sleman, it revealed that
respondents with normal cognitive function were 63 students (88.70%) while those with
disruptedcognitive function were 8 students (11.30%).

In this research, body mass index measurements were calculated using the formula
height (m): weight (kg)2. This measurement data refers to a good body mass index
according to WHO if obtained figures of 18.5-25.0 [13]. In this research respondents who
had a normal body mass index were 32 students. While the body mass index that is not good
isdivided into overweight and underweight. Weight loss can be divided into thin and very
thin. Thin is obtained if the bodymass index is 17.0-18.4 and very thin is obtained if the
body mass index is <17.0. The number of respondents in the thincategory was 12 students
(16.90%) while very thin was 16 students (22.50%). Being overweight can be divided into
overweight and obese. The fat category is obtained if the body mass index is 25.1-27.0 and
obese is obtained if the bodymass index is> 27.0. The total respondents in the obese
category was 2 students (2.80%) while obese was 9 students (12.70%).

Mini mental status examination is a questionnaire that is used as an indicator to
determine a person's cognitive function [28]. In this questionnaire an assessment of the
orientation, registration, attention / calculation, memory, and language functions is carried
out [30]. In the orientation function that is assessed is the child's ability to determine his
ability to understand the orientation of time and place. At the registration assessment, the

child is asked to repeat the threewords that were done shortly after the examiner finished
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delivering three short words. This was to determine the child's memory ability fora moment
[31]. The attention/ calculation function is performed by repeating the sequence of numbers
and repeating the sequence of numbers. This function can assess the child's ability to pay
attention and calculate mathematically [14,15].

In addition to the above function, on the memory function, students asked to give
back three words that have been submitted by the examiner. This assessment is used to see
the ability of children in short-term memory. The next stage islanguage skills. Students are
asked to show the five parts of the body, imitate sentences delivered by the examiner, carry
out the examiner's orders, write, read, imitate images. Language assessment is used to see
students' abilities about vocabulary, understanding commands, writing and reading [14,15].

After the five assessments are carried out, the MMSE value calculation is then
performed with a maximum value of 37. MMSE values >35 fall into the normal category
while MMSE values <35 fall into the category of disturbances. Fromthe research students
with normal MMSE scores were 63 students. Whereas children with MMSE scores who
experienceddisruption were 8 students with details of 5 students having normal nutritional
status and 2 obese students, 1 student wasvery thin.

Based on the research data above, it shows that MMSE which is experiencing
disruption occurs mostly in children who have a normal body mass index. In addition, the
above results are also supported by several other similar studies that show the same results
[32]. For example research conducted by Stefi (2014) which states that there is no
meaningful relationship between nutritional status with learning achievement in students in
SMA Negeri 1 Padang (p value = 0.882).The other research that supports this research is
research conducted by Sherly (2013) who examined anthropometric factors that influence
cognitive function by MMSE examination in student aged 10-12 years. From these results
obtainedshowed that there was no significant relationship between anthropometrics and
MMSE scores [16,17,18]. In addition to the research references above, there are studies that
show conflicting results with this research, these research were foundthat the better the
nutritional status, the better the learning achievement [19,20,21,22].

Other factors that affect nutritional status directly are food intake and infectious
diseases that are influenced by economic factors, productive families and housing
conditions. Effect of food on brain development if it does not containenough nutrients
needed and ongoing will cause metabolic changes in the brain resulting in the inability of
the brain to function normally [23,24,25,26,27].

This research was conducted with a cross sectional method which means that the data
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collection was done only once. If you want to see the effect of nutrients on the brain with a

long time it is necessary to do research by cohort method.

6. CONCLUSION

Based on the result of the research, several conclusions were obtained, such as: the
number of adolescents witha ‘very thin’ nutritional status category was 16 students, ‘thin’
category was 12 students, ‘normal’ category was 32 students, ‘fat’ category was 2 students,
and ‘obese’ category was 9 students.The result of this study showed that there wasno
correlation between the nutritional status and cognitive function in children’s rapid growth
phase between 12-14 yearsold.

Source of funding: This work was funded by the authors’resources. Conflitc of

interest: The authors declare no conflitc of interest.

REFERENCES

Aisyah, E. N., Iriyanto, T., Astuti, W., & Yafie, E. (2019). Pengembangan alat permainan
ritatoon tentang binatang peliharaan sebagai media stimulasi kemampuan kognitif anak
usia  dini.  Jurnal Kajian  Teknologi  Pendidikan, 2(3), 174-180.
https://doi.org/10.23887/jkpt.v2i3.21490

Blakemore, S.-J., & Mills, K. L. (2014). Is adolescence a sensitive period for sociocultural
processing? Annual Review of Psychology, 65, 187-207.
https://doi.org/10.1146/annurev-psych-010213-115202

Bleiweiss-Sande, R., Chui, K., Wright, C., Amin, S., Anzman-Frasca, S., & Sacheck, J. M.
(2019). Associations between food group intake, cognition, and academic achievement
in elementary schoolchildren. Nutrients, 11(11), 2722.
https://doi.org/10.3390/nu11112722

Burrows, T., Goldman, S., Pursey, K., & Lim, R. (2017). Is there an association between dietary
intake and academic achievement: A systematic review. Journal of Human Nutrition
and Dietetics, 30(2), 117-140. https://doi.org/10.1111/jhn.12430

Caesarianna, D., & Indriawati, R. (2016). Obesitas: Hubungannya dengan pola asuh dan tingkat
penghasilan orang tua pada kelompok usia 11-13 tahun. Mutiara Medika: Jurnal
Kedokteran dan Kesehatan, 7(2), 82-87.

Cholifah, P. S., Oktaviani, H. 1., Nuraini, N. L. S., Meidina, A. M., Wanodyaningtiyas, R. F.,
& Yafie, E. (2019, October). Online project-based learning for improving the
innovative initiation during diffusion and innovation course. In Proceedings of the 2019
5th International Conference on Education and Technology (ICET) (pp. 55-60). IEEE.
https://doi.org/10.1109/ICET47713.2019.8975460

Cockrell, J. R., & Folstein, M. F. (1988). Mini-Mental State Examination (MMSE).
Psychopharmacology Bulletin, 24(4), 689-692.

8 ICISTECH - VOL. 3 NO. 2 2023



e-ISSN : 2776-9062, page 01-10

De Greeff, J. W., Hartman, E., Mullender-Wijnsma, M. J., Bosker, R. J., Doolaard, S., &
Visscher, C. (2016). Long-term effects of physically active academic lessons on
physical fitness and executive functions in primary school children. Health Education
Research, 31(2), 185-194. https://doi.org/10.1093/her/cyv102

Dudzinska, M., Ne¢, M., Zwolak, A., Oszywa-Chabros, A., Malicka, J., Smolen, A., Daniluk,
J., & Tarach, J. S. (2016). The role of the primary care outpatient clinic in the promotion
of healthy nutrition — preliminary reports. Family Medicine & Primary Care Review,
18(3), 230-234. https://doi.org/10.5114/fmpcr/63408

Eilander, A., Gera, T., Sachdev, H. S., Transler, C., van der Knaap, H. C., Kok, F. J., &
Osendarp, S. J. (2010). Multiple micronutrient supplementation for improving
cognitive performance in children: Systematic review of randomized controlled trials.
American Journal of Clinical Nutrition, 91(2), 115-130.
https://doi.org/10.3945/ajcn.2009.28376

Gomez-Pinilla, F. (2008). Brain foods: The effects of nutrients on brain function. Nature
Reviews Neuroscience, 9(7), 568-578. https://doi.org/10.1038/nrn2421

Gomez-Pinilla, F. (2008). Brain foods: The effects of nutrients on brain function. Nature
Reviews Neuroscience, 9(7), 568-578. https://doi.org/10.1038/nrn2421

Gomez-Pinilla, F., & Tyagi, E. (2013). Diet and cognition: Interplay between cell metabolism
and neuronal plasticity. Current Opinion in Clinical Nutrition & Metabolic Care, 16(6),
726-733. https://doi.org/10.1097/MC0O.0b013e328365aae3

Haapala, E. A., Eloranta, A. M., Venéléinen, T., Schwab, U., Lindi, V., & Lakka, T. A. (2015).
Associations of diet quality with cognition in children—the Physical Activity and
Nutrition in Children Study. British Journal of Nutrition, 114(6), 1080-1087.
https://doi.org/10.1017/S0007114515001634

Haapala, E. A., Eloranta, A. M., Veniléinen, T., Schwab, U, Lindi, V., & Lakka, T. A. (2015).
Associations of diet quality with cognition in children—the Physical Activity and
Nutrition in Children Study. British Journal of Nutrition, 114(6), 1080-1087.
https://doi.org/10.1017/S0007114515001634

Isaacs, B. E., Gadian, D. G., Sabatini, S., Chong, W. K., Quinn, B. T., Fischl, B. R., & Lucas,
A. (2008). The effect of early human diet on caudate volumes and 1Q. Pediatric
Research, 63(3), 308-314. https://doi.org/10.1203/PDR.0b013e318165f8e8

Kilford, E. J., Garrett, E., & Blakemore, S.-J. (2016). The development of social cognition in
adolescence: An integrated perspective. Neuroscience & Biobehavioral Reviews, 70,
106-120. https://doi.org/10.1016/j.neubiorev.2016.08.016

Kilford, E. J., Garrett, E., & Blakemore, S.-J. (2016). The development of social cognition in
adolescence: An integrated perspective. Neuroscience & Biobehavioral Reviews, 70,
106-120. https://doi.org/10.1016/j.neubiorev.2016.08.016

Kristjansson, A. L., Sigfusdottir, I. D., & Allegrante, J. P. (2010). Health behavior and
academic achievement among adolescents: The relative contribution of dietary habits,
physical activity, body mass index, and self-esteem. Health Education & Behavior,
37(1), 51-64. https://doi.org/10.1177/1090198107313481


https://doi.org/10.5114/fmpcr/63408

Nutritional Status and Cognitive Function in the Adolescent’s Rapid
Growth Phase between 12-14 Years Old

Nyaradi, A., Li, J., Hickling, S., Foster, J., & Oddy, W. H. (2013). The role of nutrition in
children’s neurocognitive development, from pregnancy through childhood. Frontiers
in Human Neuroscience, 7, 97. https://doi.org/10.3389/fnhum.2013.00097

Palsetia, D., Rao, G. P., Tiwari, S. C., Lodha, P., & De Sousa, A. (2018). The Clock Drawing
Test versus Mini-Mental Status Examination as a screening tool for dementia: A
clinical comparison. Indian Journal of Psychological Medicine, 40(1), 1-10.
https://doi.org/10.4103/IJPSYM.IJPSYM_244 17

Patton, G. C., Sawyer, S. M., Ross, D. A., Viner, R. M., & Santelli, J. S. (2016). From advocacy
to action in global adolescent health. Journal of Adolescent Health, 59(4), 375-377.
https://doi.org/10.1016/j.jadohealth.2016.08.002

Sherly. (2013). Factors that affect cognitive function with MMSE examination in children aged
10-12 years. Unpublished manuscript.

Smith, E. R., & Christian, P. (2018). Adolescent undernutrition: Global burden, physiology,
and nutritional risks. Annals of Nutrition & Metabolism, 72(4), 316-328.
https://doi.org/10.1159/000489240

Stefi. (2014). Relationship between nutritional status and learning achievement in students at
SMA Negeri 1 Padang. Unpublished manuscript.

Von Stumm, S. (2012). You are what you eat? Meal type, socio-economic status, and cognitive
ability in childhood. Intelligence, 40(6), 576-583.
https://doi.org/10.1016/j.intell.2012.08.004

World Health Organization (WHO). (2007). Body mass index (BMI). Geneva: World Health
Organization.

World Health Organization (WHO). (2007). WHO reference for child and adolescent. Geneva:
World Health Organization.

World Health Organization Regional Office for the South-East Asia. (n.d.). Adolescent
nutrition: A review of the situation in selected South-East Asian countries. Retrieved
from https://www.who.int

Yafie, E., Nirmala, B., Kurniawaty, L., Bakri, T. S. M., Hani, A. B., & Setyaningsih, D. (2020).
Supporting cognitive development through multimedia learning and scientific
approach: An experimental study in preschool. Universal Journal of Educational
Research, 8(11C), 113-123. https://doi.org/10.13189/ujer.2020.081316

Yafie, E., Samah, N. A., Kustiawan, U., Tirtaningsih, M. T., Astuti, W., & Haqqi, Y. A. (2020,
October). Design and development of a seamless learning model to improve student
performance in higher education. In Proceedings of the 2020 6th International
Conference on Education and Technology (ICET) (pp. 84-89). IEEE.
https://doi.org/10.1109/ICET51181.2020.9309463

Yafie, E., Samah, N. A., Mohamed, H., & Haqqi, Y. A. (2020). Collaborative mobile seamless
learning (CMSL) based on Android apps to improve critical thinking in higher
education in the post-COVID-19 era. Journal of Advanced Research in Dynamical and
Control Systems, 12(7), 428-441. https://doi.org/10.5373/JARDCS/V1217/20202042

10 ICISTECH - VOL. 3 NO. 2 2023


https://www.who.int/

