
ABSTRACT

Future of the adolescence is mainly decided by their academic achievement hence teachers, students, and 
their parents are always conscious about that. Many studies have shown the relationship of obesity/overweight which 
is growing problem in developed as well as in developing countries with various diseased and non-diseased conditions. 

-
The 

study included 92 healthy students, 59 males and 33 females. Considering cut-off value for BMI and WC for Asian 
Indian adults they were divided into different study groups. On the basis of BMI, Group I was with higher BMI 
(>23 kg/m2) and Group II with lesser BMI (<23 kg/m2). On the basis of WC, Group I was with higher WC (males 
>85 cm, females >80 cm) and Group II with lesser WC (males <85 cm, females <80 cm). Final university result of 

females and total students in different study groups.  Student’s unpaired t-test was applied for sta-
tistical analysis. The outcomes were presented as a mean (standard deviation), and P -

-
relation. 

of physical activity causing low cognition and brain dysfunction may be responsible for lower academic achievement 
seen in students with higher BMI and WC. More research work is needed to obtain precise relationship between BMI, 
WC, and academic achievement.

Academic achievement, Adiposity, Body mass index, Obesity, Waist circumference

as socioeconomic status, parent’s educational level,[2,3] 
and school background.[4] Inverse relationship between 
absenteeism and academic achievement has been 
found by researchers.[5] Web use had positive effects 
mainly on the motivation for learning and interest in 
the lessons and positive effect on academic achieve-
ment.[6] Presence of a support system in the institute 
can enhance the learning capacity of adolescent stu-
dents by helping them to develop or improve their 
coping mechanisms.[7] All of these studies have shown 

Students are the strength of academic institutes as 
well as the nation. Student’s academic achieve-

ment plays an important role in producing the best 
quality graduates who will become great leaders and 
manpower for the country thus responsible for the 
countries over all development.[1] Achievement in 
school is affected by a number of factors from inside 
and outside school, including quality of the school, 
characteristics of the student and student’s family such 
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the relationship of academic achievement with factors 
which are not directly related to the health.

Many studies have shown that academic achieve-

achievers, both psychological and health related fac-
tors were found to be more prevalent.[8] Regular break-
fast consumption has been linked with improvement 
in academic achievement, psychosocial functioning, 
and cognition.[9]

by physical activity and the consumption of fruits and 
vegetables. In contrast, poor dietary habits negatively 

in body mass index (BMI).[10] Combination of health 

performance in adolescent girls.[11] Having a healthy, 
balanced diet improves brain capacity, maximizes 
cognitive capabilities, and improves academic perfor-
mance in school-age children.[12]

adipose tissue; it is this which is associated with the 
comorbid conditions.[13] This is further complicated by 
is central (also described as intra-abdominal, or vis-
ceral) fat which is more pathogenic.[13,14] Between 1980 
and 2008, the worldwide prevalence of obesity almost 
doubled and by 2008, 10% of men and 14% of women 
(half a billion people) in the world were obese, com-
pared with 5% of men and 8% of women in 1980.[15] 
Overweight and obesity have been also linked with 
the academic achievement. Overweight children had 

with non-overweight children.[16] Obesity at the age of 
14[17] and over weighted youths[18] had shown lower 
educational outcomes.

professional college, method of teaching is different 
and syllabus to which these students are exposed is 
also vast compared to higher secondary. Most of the 
students have to stay away from their homes, and so 
there might be many factors which may be affect-
ing their academic achievement. There is converg-
ing interest among public health scientists and school 
policy makers in the health status of adolescents and 
its impact on their academic achievement.[19] The pur-

and waist circumference (WC) on academic achieve-

knowledge of study result can be used by students, 
parents at their personal level and by policymakers, 
administrators, and others for information or policy 

making of not only medical colleges but also for 
other institutes.

The present study was conducted in the Department 
of Physiology, Dr. Ulhas Patil Medical College 
(DUPMC), Jalgaon. The study was approved by the 
Institutional Ethical Committee. There were total 

have to face examination of three subject anatomy, 

According to the rules of Maharashtra University 
of Health Sciences (MUHS) in medical colleges of 
Maharashtra three examinations, two internal and one 

academic year. Marks of these three examinations 

for that academic year. In this study, we have consid-

academic achievement indicator. Students who were 
absent for university or internal examinations of one 
or more subjects were excluded from the study and 
remaining 92 healthy students were included in the 
study groups. Written informed consent was taken 
from all the participants before conducting the study. 
Anthropometrical measurements age, height, weight 
and WCs were recorded along with preliminary clini-
cal examination to exclude any systemic disorder 
affecting academic achievement.

The age of the student was determined from their 
reported date of birth. A digital weighing scale was 
used to measure body weight with an accuracy of 
±100 g. Subjects were weighed without their shoes and 
with light summer clothing. Standing body height was 
measured without shoes to the nearest 0.5 cm using 
height stand with shoulders in relaxed position, arms 
hanging freely. BMI was calculated as body weight in 
kilograms divided by square of height in meters. The 
circumferences in waist were obtained using a retract-
able measuring tape to the nearest 0.1 cm, maintain-
ing close contact with skin and without compressing 
underlying tissues. The waist was measured horizon-
tally between lower costal rib and upper border of iliac 
crest. Subjects were in standing position and mea-
surement was made at normal minimal respiration. 
In females, measurements were taken by the female 
author.

Currently used general and central obesity anthro-
pometric measures for assessing adiposity-related 
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risk include: BMI, WC, hip circumference, waist-to-
hip ratio (WHR), and many more.[20] But BMI or WC 
is most commonly used to measure body fatness.[21] 

BMI and WC in different population on the basis of 
prone to various chronic metabolic disorders.[22] Study 
in Asian Indian adults concluded that the cutoff value 
for normal BMI for men and women was 23 kg/m2 and 
cutoff values for WC were 85 cm for men and 80 cm 
for females.[23-25] In our study, we selected 92 students 
(59 males and 33 females) and divided them on the 
basis of their BMI[23-25] and WC.[23] According to BMI 
Group I with BMI >23 kg/m2 and Group II with BMI 
<23 kg/m2 and on the basis of WC[23] we divide them 
as Group I with WC >85 cm and Group II with WC 
<85 cm. When BMI was considered out of 92 stu-
dents, 25 males and 15 females were with BMI >23 
(Group I) and 34 males and 18 females were with BMI 
<23 (Group II) as shown in Figure 1. On the basis 
of WC out of 59 males, 26 were with WC >85 cm 
(Group I) and 33 were with WC <85 cm (Group II) 
and out of 33 females 15 were with WC >80 cm 
(Group I) and 18 were with WC <80 cm (Group II) 

(sum total marks of all three subjects), was compared 
in these different study groups.

Data analysis was performed using SPSS version 16.0 
(SPSS Inc., Chicago, USA) software. Student’s 
unpaired t-test was applied to compare academic per-
formance in study groups. The outcome of analysis 

was presented as a mean (standard deviation [SD]) and 
*P

Tables 1 and 2 depict the statistical analysis for 
anthropometric parameters of the males, females and 
total students in between Groups I and II which were 
expressed as mean and SD for both the study groups.

Table 1 shows that when BMI was basis of classi-

weight and BMI.
Table 2 shows that when WC was the basis of clas-

study groups with respect to age but difference is sig-

2

Males
Group I (n=25) mean (SD) 19.8 (1.27) 74.2 (5.99) 174 (6.12) 24.6 (1.56)
Group II (n=34) mean (SD) 19.8 (1.18) 55.4 (6.14) 174 (4.67) 18.3 (1.63)
t value 0.53 11.8 0.12 14.7
P value 0.96 0.0001* 0.91 0.0001*

Females
Group I (n=15) mean (SD) 19.0 (0.63) 60.1 (4.52) 157 (4.98) 24.5 (1.36)
Group II (n=18) mean (SD) 19.3 (0.83) 46.5 (6.35) 158 (7.50) 18.6 (1.86)
t value 1.32 6.96 0.52 10.1
P value 0.20 0.0001* 0.60 0.0001*

Total students
Group I (n=40) mean (SD) 19.5 (1.14) 68.9 (8.77) 167 (10.1) 24.5 (1.47)
Group II (n=52) mean (SD) 19.6 (1.09) 52.3 (7.49) 168 (9.51) 18.4 (1.71)
t value 0.56 9.79 0.39 18.0
P value 0.57 0.0001* 0.70 0.0001*

*P
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Table 3 depicts the statistical analysis for compari-
son of academic achievement in male, female and 
total students with BMI >23 (Group I) and BMI <23 
(Group II) which were expressed as mean and SD 
for both the groups. In the table, “t” is calculated test 
value and if the calculated value is more than table 
value at desired degree of freedom (df), the difference 

-
demic achievement of Groups I and II male students; 
t (57) = 3.56, P
in academic achievement of Groups I and II female 
students; t (31) = 3.01, P = 0.0052*. When total stu-

difference in academic achievement of Groups I and II 
students; t (90) = 4.38, P

-
cantly less in male, female and total students with BMI 
>23 compared to those with BMI <23.

Table 4 depicts the statistical analysis for compari-
son of academic achievement in male students with 
WC >85 cm (Group I) and WC <85 cm (Group II), 
female students with WC >80 cm (Group I) and WC 
<80 cm (Group II) and total students of Group I (males 
with WC >85 cm and females with WC >80 cm) and 
Group II (males with WC <85 cm and females with 
WC <80 cm) which were expressed as mean and SD 
for both the groups. In the table “t” is calculated test 
value and if the calculated value is more than table 
value at desired degree of freedom (df), the difference 

-
demic achievement of Group Is and II male students; 
t (57) = 4.31, P -
gest that in male students, academic achievement is 

to those with WC <85 cm.
The study found a difference in academic achieve-

ment of Groups I and II female students; t (31) = 1.45, 
P = 0.16. Here, the mean value of Group I was less 
than that of Group II, but the P value was not less than 
0.05 so by conventional criteria, this difference was 

results suggest that WC does have an effect on aca-

our results suggest that in female students, academic 
achievement is less in those with WC >80 cm com-
pared to those with WC <80 cm but difference is not 

When total students were considered study found a 

Groups I and II students; t (90) = 3.88, P = 0.0002*. 
-

ment of students with higher WC (males with WC 
-

cantly less than those with lesser WC (males with WC 
<85 cm and females with WC <80 cm).

Taken together, these results of all the tables and 
Figure 1 suggested that study groups were homo-
geneous as per as age and height was considered, 

t P

Males 287 (39.5) 322 (36.1) 3.56 (57) 0.0008*
Females 309 (41.2) 352 (40.7) 3.01 (31) 0.0052*
Total students 295 (41.1) 333 (40.0) 4.38 (90) 0.0001*
*P n n n=15, 

n n n

t P

Males 283 (37.1) 323 (33.7) 4.31 (57) 0.0001*
Females 320 (49.2) 343 (41.3) 1.45 (31) 0.16
Total students 297 (45.0) 330 (37.4) 3.88 (90) 0.0002*
*P n n n=15, 

n n n

Males
Group I (n=26) mean (SD) 19.8 (1.21) 89.3 (4.11)
Group II (n=33) mean (SD) 19.8 (1.22) 72.9 (5.52)
t value 0.26 12.6
P value 0.79 0.0001*

Females
Group I (n=15) mean (SD) 18.9 (0.44) 85.3 (3.56)
Group II (n=18) mean (SD) 19.2 (0.73) 71.6 (5.62)
P value 0.11 0.0001*
t value 1.64 8.19

Total students
Group I (n=41) mean (SD) 19.5 (1.10) 87.8 (4.31)
Group II (n=51) mean (SD) 19.6 (1.10) 72.4 (5.53)
P value 0.72 0.0001*
t value 0.36 14.6

*P
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whereas values of weight, BMI, and WC in study 
-

-

than those with lesser BMI and WC. When considered 
gender wise separately, in males academic achieve-

and WC. In females, academic achievement was sig-

in those with higher WC, but the difference was not 

Most of the students participated in our study are stay-
ing away from their homes. Many of them are away 

meals from the mess. All these factors also might be 
affecting the academic achievement of the students. 
Even at the preliminary stage of medical training, the 

-
ful.[26]

year medical college students. Our study has shown 
that BMI and WC do have negative relationship with 

students. In other words, Physical health of the adoles-
cent has an effect on his or her ability to learn and to 
achieve academically.

Many studies have shown the importance of mea-
surement of BMI and WC to assess adiposity and risk 
for various chronic diseases. The International Task 
Force on Obesity has agreed that BMI is the most 

-
sity and to screen for it.[27,28] It is observed that Indians 
have higher upper-body adiposity measured as the 
WC or WHR, although they have lean body mass.[29] 
Simple clinical anthropometric measurements, such 
as WC, WHR and BMI may be conveniently used to 
assess regional adiposity.[30] Measurement of WC is a 
simple and reliable test to identify risk for Type 2 dia-
betes and cardiovascular disease and should be used 
more frequently in daily practice in primary care to 
identify individuals at risk and when planning health 
counseling and interventions.[31,32] Anthropometric 
indices (BMI and WC) are useful screening tools for 
obesity, metabolic syndrome or its components, and 
cardiovascular disease risk factors.[33] Therefore, we 
have considered calculation of BMI and WC as a tool 
to classify the students in two groups, one with higher 

and other with lesser BMI and WC than ideal cut off 
values for Asian Indians adults. As per the MUHS pat-

examinations are conducted in an academic year. 
Marks of these three examinations are considered for 

-

obtained in all three subjects to get an idea about their 

less than those with lesser BMI and WC. When con-

groups. Although mean value of academic achieve-
ment is less in those females with higher WC but dif-

et al.,[34] Álfgeir 
et al.,[10] Emad Maghsoudi et al.[35] 

and Florin TA et al.[36] all of them have concluded 
that either BMI or WC or both has negative relation-
ship with academic achievement. Among pre-school 
children in Germany, higher BMI was associated with 
reduced skill attainment and lower academic perfor-
mance.[37]

-
-

tors.[2-4]

with higher BMI and WC achieve academically low. 
Adolescents teased about their weight are at risk for 
disordered eating behaviors, thoughts and psychologi-
cal morbidities.[38] Obese females as adolescents may 
be at increased risk for development of depression or 
anxiety disorders.[39] Cognitive ability and social fac-
tors contribute to poor academic achievement during 
the early school years.[40] Potential social isolation has 
been observed in overweight adolescents.[41] Therefore, 
behavioral and psychosocial factors may be responsi-
ble for the low academic achievement in students with 
higher BMI and WC.

on academic achievement.[9,10,12] Several possible 
explanations have been put forward for an associa-
tion between adiposity and lower cognitive function. 
Adiposity-related cardiometabolic dysfunction may 
result in impaired vascular supply to the brain and 
adiposity could have some adverse effect on brain 
function, possibly due to the secretion of hormones, 

-
pose tissue that can cross the blood–brain barrier.[42] 
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priming, and cognitive impairment which support a 

-
betes.[43]

in brain structural integrity among adolescents with 
metabolic syndrome was documented, thus suggesting 
that even relatively short-term impairments in metabo-
lism, in the absence of clinically manifest vascular dis-
ease, may give rise to brain complications.[44] Physical 
activity can have an impact on the important compo-
nents of academic performance and classroom behav-
ior.[45] Study on nationally representative sample in the 
United States has shown that the obesity in adoles-
cence is linked with poor physical quality of life.[46] All 
these studies have shown that certain chemical mecha-
nisms due to adiposity in obese/overweight and lack 
of physical activity cause low cognition and brain dys-
function which may be responsible for low academic 
achievement seen in student with higher BMI and WC.

mean value for academic achievement of females with 
higher WC was less than those with lesser WC, but dif-

-
ies suggested that male mice are more vulnerable than 
the females to the impacts of high fat diet on weight 

and hippocampal synaptic plasticity.[47] Researchers 
have argued that women receive higher grades than 
men because they work harder and attend class more 
frequently.[48] Females have better study skills than the 
male students.[49] Hence hard working, sincerity and 
better study skill might be responsible for better perfor-

We realize that our study does not answer all the 
questions, but we believe it will be useful to the deci-
sion-makers and planners who know that academic 
success is a multifactorial issue. Our study suggests 
that students with higher BMI and WC should be 
encouraged to make healthy changes in their life style 
so that their academic achievement may be improved 
along with the psychosocial behavior. Though this not 
primary strategy for improving academic achievement, 

-
iors could help improve health-related risks, quality of 
life, and academic achievement of students. This could 
be pushed by university through the provision of easily 
accessible work out equipment and affordable healthy 
food options. It is hoped that the alteration of lifestyle 
of all college students would result in a healthier adult 
population in future.

The limitation of the present study was in its design. 
This was a small group study which was carried out 
in a single institute. A larger sample size from mul-

and WC on academic achievement. We are planning to 
expand the study considering their achievement of pre-
vious and next few academic years. We are also plan-
ning to include other obesity anthropometric measures 
and various parameters as their attendance in the aca-
demic sessions, birth history, family income, parent’s 
education, nutritional history, family culture, and liv-
ing environment so as to obtain more precise correla-
tion between factors affecting academic achievement.

The present study is based on the premise that the BMI 
and WC of a student have an effect on his or her abil-

year medical college students. Based on results of this 
-

ence on academic achievement of the student. Causes 

but possible explanations may be the behavioral, psy-
chosocial factors and low cognition, brain dysfunc-
tion due to adiposity and lack of physical activity 
causes lower academic achievement seen in students 
with higher BMI and WC. But when considered gen-

in female students with higher WC. Our study sug-
gests that professional institutes should encourage the 
students to improve health and wellness. This will 
help the medical students to cope up better with the 
stress during studying as well as in their future and 
also result in improved academic outcomes for some 
students.
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