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ABSTRACT 

Background: Adolescence is an age that starts from the onset of normal physiological 

growth called as puberty and lasts when a pre adult identification and behaviour is 

considered. The aim of the study was to examine the cognitive functions in overweight and 

obese adolescents and to compare it using CNS(Central Nervous System) Vital Signs 

computerized battery test. Methods: 108 participants with normal, overweight and obese 

adolescents were included in the study. The participants were recruited from residences 

and coaching classes in Pune, India between age group 13 to 17 years. Cognition was 

assessed using CNS Vital signs neurocognitive battery test. The data was analysed by the 

CNS Vital Signs neurocognitive battery test showing the result of all components of 

cognition. Results: Out of 108 participants, 38 % boys & 62% girls, Overweight 

adolescents showed composite memory with mean value having 89.44 with SD± 14.42 

falling under low average category and complex attention having mean value of 70.25 

with SD± 27.88 under low category. Obese adolescents showed composite memory with 
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mean value 96.69 with SD±11.97 falling under average category and complex attention 

with mean value 72.64 with SD±36.68 under low category. On comparison, the memory 

component has higher mean values (96.14, 89.44, 96.69 respectively with SD ± 14.55) 

and complex attention with lower mean values (92.56,70.25,72.64 With SD ± 42.57) for 

normal, overweight & obese. Conclusion: Both Overweight and obese adolescents have 

shown decreased cognitive function. However, overweight adolescents compared to 

normal and obese adolescents has below average cognitive function according to CNS 

Vital Signs computerized battery test. 

Keywords: Adolescents, Overweight, Obese, CNS vital signs, Cognitive functions. 

    Introduction 

Pre-adulthood is an age that commences from the beginning of ordinary physiological 

development called adolescence. According to the World Health Organization's 

definition this period compares to the age of 10 to 19 years and has the phases of 

numerous critical stages in physical, budgetary, financially and socially, referred to as 

energetic with relatable drive and upcoming thoughts.1 Puberty is a stage having energy 

and adolescents are mindful towards the advancement of country as far as fun-

profitability and inventiveness is concerned in a sound aspect2. Furthermore, rules from 

the American Academy of Paediatrics wrote by the Bright future affiliation has 

additionally perceived that the youth period begins between 11to 20 years of their age, 

which partitions bunch into early pre-adult which is from (11 to 14) years, pre-grown-

up beginning from (age 15 - 17 years) and late juvenile beginnings from (age 18 to 21 

years). The American Academy Paediatrics has set up that upper age limit is of 21 

years for the pre-adult phase. It is has been plainly demonstrated that the 21 years old is 

a self-assertively differentiated line for youthfulness group as there is expanding proof 

indicating that cerebrum has not excessively formed at grown-up time of capacity till 

the third decade of our lives 3. 

Cognition, a wide term used, is a mental function involved in gaining knowledge and 

comprehension. In the psychosocial hypothesis, the human mentality is alluded as the 

one part of psyche which is useful for identifying with the one being altered, 

manipulative by picking up of information and obtaining for the same.4 Information 

additionally alludes to 3 sort of auxiliary knowledge that are being put away in long 

term memory called as Revelatory information, theoretical information and the 

procedural information. Data Declarative also called as "understanding that of 

organized information” .Procedural data is "knowing how to" is amassing all the 

objective - coordinated skilling which juvenile individual might be knowing. for 
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example ; step by step instructions to add numbers and how to drive vehicle in his day 

to day life. The third kind of data applied is a structure depiction reflecting a juvenile to 

get his/her authoritative. Therefore, an approach to being contemplated the 

improvement of perception in puberty period to consider the diverse information which 

might be for youth at different ages.5 

If changes pertaining to natural process during adolescence increases, its processing 

speed  moreover increases in  late phase for the younger adults who do good on a  few 

cognitive skills than children of early age. Older adolescents, reaching the adult phase 

have more procedural knowledge in comparison to young adolescents than early age 

group children. They demonstrate excess facilities in utilization of the information to, 

make minute recollection, reason out ,settle on choices to tackle the issues and so on.6 

However ,late phase adolescents turn out to be more in meta-conditioning reflective, 

and more constructive in the understanding of their minds than young adolescents and 

children.7 However the variables which are associated in with cognitive functions also 

is used as assessment of the  psychological health in school children and specifically 

for adolescence it is one of the significant stage for the cognitive function development. 

If there happens to be low cognition in this period, studies have shown association with 

anxiety disorder, depression, mortality morbidity, psychological distress, coronary 

heart disease. High cognition further leads to  positively  psycho-sociological thinking 

and is  related to the  variables like  esteem and  selfconcept.8 

Obesity is defined as an unnecessary measure of creation and collection of the greasy 

mass, with issues of the way of life and moderate paced conduct in the non-smart 

dieting .There is no parity in caloric utilization which is frequently the factor for greasy 

statement. 9 According to WHO report Over- weight and obesity are 5th leading risk for 

world deaths. 2.8 million individuals kicked the bucket every year due to being 

overweight and stout. Most customary hazard factors being related with ascend in the 

body weight and terrible poor eating, absence of appropriate physical development 

bringing about the chronicity or incessant lop-sidedness among the individual's need 

and vitality avaricious. 10.Moreover, it changes the structure of human cerebrum. Due 

to the expanded propensity of stationary way of life and diminished physical movement 

in kids, the level of youth corpulence has been noted in juvenile age groups.11 

According to CDC (Centre’s for Disease Control and Prevention), the weight list has 

been characterized as the weight in age percentiles and are determined appropriately as 

Underweight ( Less than the fifth percentile) ,Normal or Healthy Weight ( fifth 

percentile to not actually the 85thPercentile) ,Overweight (85th to not actually the 90th 

percentile), Obese (95th percentile or increasingly conspicuous) in kids and young 
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people. However, there is disturbing circumstances causing expanding numbers in 

youngsters with high BMI ,which is representing a significant wellbeing concern 

identified as results for both physical and mental level.11,12. As previously evidenced, 

there is a relationship between BMI and cognitive functioning but very few studies 

have been established in adolescents. Therefore, we aimed to examine cognitive 

functions in overweight and obese adolescents using a computerized neurocognitive 

battery test. 

 

    Materials and Methods 

This was a Cross sectional analytical study design on 108 adolescents based on 

school, colleges and residences in Pune, India. Target population was Overweight 

and obese adolescents aged between 13-17 years, both gender and with BMI 5th 

percentile >85th -< 95th percentile i.e. normal, overweight & obese. The 

Exclusion criteria was participants who were unwilling to participate, suffering 

from neurological disorder like autism, CP, epilepsy, severe psychiatric disorders 

and any recent history of wrist and finger injuries. The Outcome Measure used 

was CNS Vital Signs Computerized Neurocognitive Testing which is a 

computerized battery composed of seven common neuropsychological measures, 

including Verbal memory, Visual memory, Finger tapping, Symbol Digit Coding, 

The Stroop test, Shifting Attention Test, Continuous Performance Test (CPT).The 

battery assesses 5 domain of cognition namely: (Memory, Psychomotor Speed, 

Reaction Time, Cognitive Flexibility, and Complex Attention). The domain (or 

index) scores are converted into standard scores and are presented with a mean of 

100 and a standard deviation (SD) of 15. 

 

Procedure 

 

Ethical clearance was obtained from the Institutional ethical committee. The 

procedure was explained and written assent from children and informed consent 

from parents and teachers during the enrolment period were taken respectively to 

ensure confidentiality. Total 108 adolescents participated in the study. The 

participants were recruited from residences and coaching classes in Pune after 

taking the permissions prior to the test conducted. They were selected on 

observation based on the ectomorph, meso-morphic and endomorphic appearance. 

BMI (Body mass Index) was calculated for each participant and they were 
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categorized as normal, overweight and obese based on percentile for age method. 

The participants were asked to fill the data sheet and the assent form and further 

were explained about the need for the study regarding the CNS vital signs 

software. Assessment of cognitive functions was carried out by CNS (Central 

Nervous System) Vital Signs Computerized Neurocognitive Testing which is 

computerized battery test taken on laptop and data was collected and documented. 

Following that a list of seven tests to be performed were commenced along with 

instructions for each test. Before the commencement of each test a demo was 

given to perform the test. The tests included namely verbal memory ,visual 

memory, Finger Tapping (FTT), Symbol digit coding(SDC), Stroop test, shifting 

attention test, Continuous performance test(CPT). 

 

 

 

Figure 1.Demographic representation of Gender 

Interpretation: Thus females showed more participation in the study. 
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Figure 2. Assessment of cognitive functions in overweight adolescents using CNS 

vital signs. 

Interpretation: p value < 0.05 showing statistical significant results. This 

indicates that overweight adolescents was falling under low average 

category  in composite memory and low category in complex attention of 

cognitive components according to CNS vital signs Neurocognitive battery 

test. 

 

 

 

Figure 3. Assessment of cognitive functions in obese adolescents using CNS vital 

signs. 

Interpretation: p value < 0.05 showing statistically significant results. This 

indicates that obese adolescents was falling under  average category in composite 

memory and  low category in  complex attention of cognitive functions according 

to CNS vital signs Neurocognitive battery test. 
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Figure 4. Comparison between normal, overweight and obese adolescents 

for cognitive functions. 

Interpretation: On comparison of all 3 groups, p value was 0.027 which is <0.05 

is highly significant. Thus showed that on comparison, obese adolescents had 

better cognition than overweight adolescents in memory component falling under 

average category and complex attention under low category of cognitive 

components according to CNS vital signs. 

Findings and Analysis 

In Graph No. 1 ,out of 108 participants, 41 were male (38%) and 67 were female 

(62%) in the present study.  

In Graph No.2, cognitive functions in overweight adolescents indicated that 

overweight adolescents was falling under low average category  in composite 

memory and low category in complex attention of cognitive components 

according to CNS vital signs Neurocognitive battery test. 

In Graph No.3, cognitive functions in obese adolescents indicated that obese 

adolescents was falling under  average category in composite memory and  low 

category in  complex attention of cognitive functions according to CNS vital 

signs Neurocognitive battery test. 

In Graph No.4, showing comparison of cognitive function components amongst  

normal ,overweight and obese adolescents, taking normal adolescents as reference 

range, indicated that on comparison, obese adolescents had better cognition than 

overweight adolescents in memory component falling under average category and 

complex attention under low category of cognitive components according to CNS 

vital signs. 
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Discussion 

The aim of the study was to examine the cognitive functions in overweight and 

obese adolescents and also to compare the cognitive functions between normal, 

overweight and obese adolescents. The findings showed that peak adolescent 

period which is fourteen to fifteen years showed lower cognitive functions in the 

overweight adolescents noted in overweight and obesity, might have few 

changing resultant on function of brain due to hormonal secretion, pro-

inflammatory named cytokines and also growth factors by the study conducted by 

Cornet et al. which stated that the performance of individuals with high body 

mass index were lower than individuals having  low body mass index.7 Following 

the study, the factors associated can be that the primary factor that mostly affects 

the performance levels is any task given and given content. Task selection or 

contentment familiar framed as well as structured, by performance it can be 

elevated by the and can be taken to very peak levels to eliminate or reverse the 

differences between the paediatric age .The secondary factor which is the 

motivator of the assignment with inspiration which was stated by Kaczynski et 

al.4 Young people perform better with explicit reasoning and thinking additionally 

on method of reasoning assignments once incredibly inspired to put on their 

aptitudes. The tertiary factor is the preparing of requesting the assignment. As the 

measurements are progressively planned which is held in working memory is 

more, noteworthy outcomes is that youths will remain concentrating on a couple 

of issues which are customized. Feelings drives the procedure of choice making 

options are chosen which maximize positive emotions and motivate it and at the 

same time  minimizes  negative which shows no intention to proceed any further 

in the task, and as well as sharply interferes performances becoming too intense.5 

Likewise, Cserjési et al. found in hefty youngsters under 12 years had more 

intellectual adaptability just as moving capacity than of typical load of 

comparative age.8  Gunstad et al. put forth that the overweight and corpulent 

moderately aged grown-up members had less executive function execution in 

correlation with typical weight.13  The official capacity in fat teenagers is likewise 

relentless with a study done by Davis et al. which reported that young people with 

poor dynamic abilities movement had higher BMIs than the one settling on better 

choices. These various perspectives on the connection between execute working 

and dietary patterns are likewise seen in the investigations that thought about the 

relationship between cognitive functions and obesity just as overweight and 

Executive capacities14 .Obesity is affecting the cognition and also cognitive 
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function in healthy children and adolescents shows no association with high Body 

mass index shown in study by Sultan Moe in 2019. Since adolescence being a 

basic period for official capacity development these propose of exceptional 

consideration paid to the components which impact the procedure of development 

and connection with the improvement in overweight.15 

 Since the overweight group of young people had less subjective capacities in 

composite memory and visual memory in examination with large teenagers 

appeared in an article by Dohle et al. (2018) expressing that a few examinations 

supports the theory of nourishment practices influencing on official working. 

Although, few creators are slanted towards the idea that intellectual capacities are 

considered as the indicators of nourishment practices and body weight changes. 

Executive Functions (EF) deficiencies are considered as the reason for unseemly 

perspectives to nourishment and speak to a trigger for both dietary problems and 

changes in BMI 16. The outcomes affirming the connection between psychological 

capacities and cognition additionally suggests that even a moderate increment in 

body weight might be related with a lessening in subjective exhibitions .17 

Considering the significance of early mental health forms in obtaining of centre 

inhibition capacities and metacognition, the fundamental abilities and their 

connection with scholastic accomplishment, is basic to accumulate following data 

in regards to the support of the useful impacts of Physical intercessions on 

adolescents  insight after some time after mediation discontinuance. Appropriate 

1eating routine ,adequate degrees of physical action, and a satisfactory measure of 

rest are fundamental for ordinary cerebrum . Also it may be reasonable to assess 

the guardian’s benchmark levels rapidly, and the guardians being genuinely 

dynamic with their kids might be a higher priority than just giving verbal 

consolation to illuminate family physical activity models and timetables during 

entertainment time at home.18 Intellectual improvement of activity programs 

appear to be fundamental for advancement of inhibitory capacities, which 

assumes in the accomplishment of scholarly objectives and fundamental abilities, 

which are basic to positive youth advancement. In this manner, advancement of 

open air free-play exercises along with physical therapy for children and 

adolescents to get the experience is necessary and thereby to amplify the benefits 

of school-based enriched enhancing their executive function for future 

interventions19. 
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Conclusion 

Overall cognitive functions is markedly below average in overweight individuals 

compared to normal and obese adolescents, when assessed on CNS vital signs 

computerized battery test. 
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