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ABSTRACT

Background: Cognitive functions are conscious mental activities such as thinking, remembering,
learning and using language. The function of cognition is the ability of attention, memory, judgement,
problem solving and executive abilities such as planning, evaluating and monitoring. Body mass
index (BMI) is an estimate of body fat based on height and weight. It can help determine whether a
person is at an unhealthy or healthy weight. Several studies indicate that cognitive function is
impaired in elderly population with respect to BMI and also indicate that greater BMI in midlife is
associated with higher risk of cognitive impairment. So, this study aimed to investigate the
relationship between body mass index and cognitive function in young adults.

Methodology: A "Montreal Cognitive Assessment (MOCA) scale” was filled by the 134 young adults
(18 to 35 years) through interview method.

Result: Statistical analysis was done using SPSS version 20. Pearson's test of correlation was applied
between outcome measures. There is a weak negative but statistically significant correlation found
between body mass index (BMI) and MOCA scores (r = -0.174).

Conclusion: This study demonstrated weak negative correlation between body mass index and
cognitive function in young adults.
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INTRODUCTION Body mass index (BMI) is an

Cognitive functions are conscious  estimate of body fat based on height and
mental activities such as thinking, weight . It can help determine whether a
remembering, learning and using language Person is at an unhealthy or healthy weight
[ The function of cognition is the ability of ). The BMI is a simple, inexpensive and
attention, memory, judgement, problem easy screening method for weight category
solving and executive abilities such as  —underweight (<18.5kg/m?), healthy weight
planning, evaluating and monitoring ™. (185 — 24.9kg/m?), overweight (25.0 —
Superior cognitive function is key to 29.9kg/m?), obese class | (30.0-34.9kg/m?),
maintain a high quality of life as it helps  obese class Il (35.0-39.9kg/m?2), obese class
individuals carry out day-to-day activities. Il (>40kg/m?2) 1. BMI is affected by both

BMI stands for body mass index. It  fat and fat free mass which may have
was developed in 1832 by a Belgian opposite effects on health !,

mathematician named Lambert Adolphe According to the WHO, over 1.9
Jacques Quetelet . billion adults (39% adults) were overweight
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among which more than 600 million (13%
adults) were obese. Obesity has become a
worrying health and social issues. It affects
cognition mainly through altering the brain
structures and functions, and motor
performance through degrading
musculoskeletal system [,

Childhood obesity is related to the
reduced executive function, attention,
mental rotation, mathematics, and reading
achievement. Obese adolescents have
deficits in a range of cognitive functions,
such as attention and executive functions.
An animal study shows that high fat diet
induces similar morphometric and metabolic
changes in juvenile and adult mice;
however, only early exposure to high fat
diet hurts relational memory flexibility and
decreases  neurogenesis.  Thus, early
exposure to high fat diet may be particularly
deleterious to cognition .

Studies have quantified the potential
effects of high BMI on a variety of health
outcomes. Several studies suggest that
cognitive function in elderly impaired with
overweight and obesity. There is a need to
find association between BMI and cognition
in young adults to know the effect of obesity
on cognitive performance in this population.
So, purpose of this study was to find the
relationship between body mass index and
cognitive function in young adults.

MATERIALS AND METHODOLOGY

A correlational study was performed
in 134 vyoung adults by convenience
sampling. Data were collected from various
colleges such as physiotherapy, nursing,
engineering etc. and many societies located
in Ahmedabad. A standard scale Montreal
cognitive assessment (MOCA) was filled by
the young adults. Materials used were pen,
paper, digital weight machine and height
scale, MOCA scale.

Inclusion criteria for this study were
willingness of subject to participate in the
study, age group of 18 to 35 years, male and
female both. Exclusion criteria were any
psychological disorders, any neurological

disorders, any musculoskeletal disorders,
any other systemic illness.

Outcome measures:

A) BMI was measured, by measuring
weight in kilograms divided by the
height squared in meters (Kg/m?)

B) Montreal Cognitive Assessment
(MOCA) Scale which is specifically
developed for subjects with cognitive
impairment was used to measure
cognitive performance. It measures the
visuospatial/executive function, naming,
attention, language, abstracting, delayed
recall and orientation. MOCA scores
range between 0 and 30. A score of 26
or over is considered to be normal.

Procedure:

134 young adults were included in
the study. BMI was calculated from person's
body weight and height and measured by
digital weight machine and height scale. All
the participants were asked to remove shoes,
heavy clothing and hats prior to height and
weight measurements, and had the
participants stand straight with heels
together, legs straight and looking straight
ahead and height as well as weight were
taken. Their cognition was assessed using
MOCA scale. Data collection for cognitive
function by MOCA score was done. Data
analysis to find the correlation between BMI
and cognition was done using SPSS-20
software.

RESULTS
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Graph 1. Pie chart for gender distribution
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Data was analysed using SPSS
version 20.0. One hundred thirty four young
adults participated in the study, 44 were
male and 90 were female shown in graph 1.

Data was normally distributed as
shown in graph 2, so Pearson’s correlation
coefficient was used.
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Graph 2: Normal distribution curve

Baseline characteristics of young
adults are shown in table 1. Mean baseline
value for age was 24.03+4.38, mean value
for BMI was 22.46+3.84, mean value for

Table 2. There is a weak negative but
significant correlation was found between
BMI and MOCA scores (r = -0.174) (p<
0.05), as shown in graph 3.

MOCA score was 24.15+2.96. Level of
.. Table 2: Correlation between scores of BMI and MOCA
significance was kept at 5%. Correlations
BMI MOCA
Table 1: Baseline characteristics of young adults BMI Pearson Correlation 1 -1747
No. Variable Mean+SD Sig. (2-tailed) .045
1 Age (Years) 24.03+4.38 N 134 134
2 BMI 22.46+3.84 MOCA Pearson Correlation -174" 1
3 MOCA 24.15+2.96 Sig. (2-tailed) .045
N 134 134
Correlation between body mass *. Correlation is significant at the 0.05 level (2-tailed).
index (BMI) and MOCA scale are shown in
F? Linear = 0.030
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Graph 3. Correlation between scores of BMI and MOCA
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DISCUSSION

This study was conducted to see the
relationship between body mass index and
cognitive function in young adults with age
group of 18 to 35 years. In this study the
weak negative but statistically significant
correlation was found between BMI and
MOCA scores which suggest that high BMI
is associated with cognitive impairment in
young adults. The outcome measure of
present study, MOCA includes all aspects of
measuring cognition.

Relationship between high BMI and
cognitive impairment can be explained as
adiposity  is  directly  related to
hyperinsulinemia, adipokines and cytokines.
These two factors may affect inflammatory
process in brain and modulate cognition and
behaviours P!,

Possible pathways linking high BMI
and cognitive deficit may be metabolic
imbalance, clinically  silent  stroke,
atherosclerotic changes, altered distribution
of cerebral blood flow, demyelination or
microinfarction in cerebral white matter !,

BMI increase is also associated with
lower metabolic activity in the prefrontal
cortex and cingulated gyrus, smaller gray
matter volume in many brain regions
(particularly  prefrontal  cortex), and
deficient white matter integrity in the
uncinated fasciculus which is a structure
connecting the frontal and temporal lobes [~
W Increased BMI has been linked to
increased risk for the development of both
dementia and Alzheimer’s disease in later
life.

Previous studies demonstrated that
higher BMI is associated with chronic low-
grade inflammation and with augmented
production of pro-inflammatory cytokines,
which may account for the detrimental
effect of dopaminergic-driven cognitive
functions observed in obese and overweight
individuals [ *41,

Fagundo et al. found that high BMI
can disturb planning functions, problem
solving, mental flexibility and inhibitory
processes; these findings reflect alterations
in the frontal lobe [°.

Cortese and Castellanos found that
the relationship between high BMI and
cognition may have a reverse direction such
that specific cognitive attributes increase the
risk of obesity .

Moreover, high midlife BMI is
related to neuron and myelin abnormalities
(41" All these mechanisms explain cognitive
impairment with overweight/obesity
supporting the results of present study.

CONCLUSION

High BMI is associated with reduced
cognitive performance in young adults and
midlife is a critical period in which
overweight/obese status can predict one's
cognitive functions and brain health in later
life.

Clinical Implication:

Along with cognitive training dietary
management, Resistance training and other
physical activities can be incorporated in
physiotherapy protocol to improve cognitive
function.
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