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The Body Mass - Cognition Conundrum: Unraveling the Association Between Cognitive
Performance and Obesity Among Medical Students
Ayesha Javed, Shanza Anwar, Umama Chaudry, Ghana Badar, Anam Rehman,
Ayman-Noor-ul-Ain, Nayyab Fatima

ABSTRACT

Objective: To investigate the association between obesity and cognition level in terms of Mini-Mental
State Examination scores and to compare the cognition levels between obese and non-obese students.
Methodology: This cross-sectional study was held at Aziz Fatimah Medical and Dental College after
taking ethical approval (Ref. No: IEC/221-23) from July to December 2023. A total of 159 students aged
between 17 and 25 years were enrolled, including 34 obese and 125 non-obese students who fulfilled the
inclusion and exclusion criteria. The Mini-Mental State Examination (MMSE) tool was used to assess
the cognition levels, it is an effective screening tool to separate patients with cognitive impairment from
those without it. The questionnaire consists of several tasks, including orientation, attention, language
and memory.

Results: Mean age of the participants was 20.2941.33 years. Obese students showed significantly lower
scores on the Mini-Mental State Examination compared to non-obese students. A significant negative
association was found between BMI and cognitive scores (p = 0.034).

Conclusion: Obese students had lower cognition performance as compared to non-obese students.
Higher BMI has a negative influence on cognitive performance; however, the field remains dynamic,
and the ongoing research is needed to elucidate the causal pathways and inform evidence-based

interventions.

KEYWORDS: Cognition, Medical, Obesity, Students.

INTRODUCTION
Cognitive level refers to a person’s ability to
process and understand information, solve
problems, make decisions and think critically. A
person’s cognitive abilities can fluctuate depending
on their age and the type of activities in which they
participate. A person’s cognitive abilities can have

an effect on his/her academic and career
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accomplishments as well as his/her social life and
interpersonal connections.! Studies have indicated
that obesity may result in reduction of cognitive
function such as planning and organizing skills,
attention,  short-term  memory,  integrated
functioning, visuospatial skills, and language
comprehension and expression. It is expected that
there is an inverse relationship between BMI-based
body weight status and academic attainment.? BMI
is a simple index of weight-for-height that
categorizes individuals as overweight or obese. A
BMI over 25 is considered obese, while a BMI of
25 or below is considered as non-obese.?

Recent studies have shown that obesity prevalence
is rising globally. In united states the incidence of
obesity is high involving 42% of the adults, among
whom 9% of the adults have severe obesity. In
China, the prevalence stands at 16.4%, indicating a
global trend that exceeds earlier expectations.*
Obesity has been acknowledged as a major health
concern and several factors have been identified as

possible causes of obesity. Physical activity and
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dietary habits have been recognized as two
significant determinants of obesity.>® Medical
students hold a crucial role in their community as
future health care providers and are often regarded
as role models. Gaining a deeper understanding of
the factors contributing to obesity in medical
students could help us improve our strategies for
preventing and managing the condition.” Modern
research indicates that obesity may possibly have
an impact on cognitive abilities.? The connection
between obesity and reduced cognitive function is
not yet fully understood, especially in the absence
of other metabolic risk factors, as there is a scarcity
of data available on the topic.® The Mini-Mental
State Examination (MMSE) is a useful tool for
distinguishing between individuals with and
without cognitive impairment. Moreover, the tool
cannot diagnose changes in cognitive function and
should not substitute for a comprehensive clinical
evaluation of mental status. The questionnaire
consists of several tasks, including orientation,
attention, language and memory. Additionally, this
tool significantly relies on verbal communication
and ability to read and write. As a result, individuals
with hearing or visual impairments, intubation, low
English literacy, or other communication barriers
may score poorly even if their cognitive abilities are
normal.’

METHODOLOGY
This cross-sectional study was conducted at Aziz
Fatimah Medical and Dental College over a period
of six months from July to December 2023
following ethical approval (Ref. No: IEC/221-23)
granted on June 14, 2023. The sample size was
calculated to be 159 using the formula derived from
OpenEpi,® considering a population size of 600
students. The study included both obese and non-
obese students aged between 17 to 25 years,
selected through convenience sampling technique.
Students unwilling to participate, those with
psychiatric illnesses, and individuals outside the
specified age range were excluded from the study.
Informed consent was taken. Data collection
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utilized the Mini-Mental State Examination
(MMSE) to assess cognitive function, whereas
measurements from a weighing machine and
stadiometer were performed for calculating Body
Mass Index (BMI). The study categorized BMI as
the independent variable and cognition level as the
dependent variable. The research hypotheses were
the null hypothesis

suggested no difference in cognition levels between

formulated as follows:
obese and non-obese students, while the alternative
hypothesis proposed a significant difference in
cognition levels based on BMI status. This
methodology aimed to investigate potential
association between obesity and cognitive levels
among young adults, providing insights into the
impact of BMI on cognitive performance within a

collegiate setting.

RESULTS

The study consisted of 159 participants with a
mean age of 20.29+1.33 years. The majority of the
participants were female, constituting 108 (67.9%)
of the total among whom 10 were obese and 98
were non-obese, while male participants numbered
51 (32.1%) constituting 24 obese and 27 non-
obese. A comprehensive overview of the study
population can be found in Table 1.

Table 1: Descriptive Statistics of Study Population
Variables Mean =+ Standard deviation
Age (years) 20.29+1.33
Weight(kg) 61.69 + 12.30
Height(m) 1.65+0.09
BMI (kg/m?) 22.49 £4.58
MMSE score 27.42 +1.89

[kg: kilogram, m: meter, kg/m?: kilogram per square meter, MMSE:
Mini-Mental State Examination]

The majority of participants were enrolled in the
second year of the MBBS program, with the first
year following closely in frequency. Figure 1
provides the distribution of students across
different academic years, showing frequencies and
percentages for each cohort.

Upon analysing the cognitive status of the study
subjects, it was observed that 21 students (13.2%)

|
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exhibited impaired cognition levels, indicated by

an MMSE score below a certain threshold, while
Figure 1: Distribution of Study Subjects According to
Academic Year
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the remainder demonstrated normal cognition
scores. The results from the current study indicated
that 20.6% of obese subjects showed impaired
cognition, defined by an MMSE score below 26,
whereas impaired cognition was observed in only
11.2% of non-obese subjects (figure 2).

Figure 2: Cognition Level by the Status of Obesity

120

100
80
60
40

B iy
0

Impaired Cognition
Normal Cognition

111

H Obese ®Non-Obese

The mean MMSE scores were compared between
obese and non-obese study subjects using an
independent t-test. The analysis revealed slightly
higher scores among non-obese subjects compared
to obese subjects; however, this difference in mean
scores did not reach statistical significance (Table
2).

The association between BMI and MMSE scores
was examined using regression analysis, revealing
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a significant negative relationship. The beta
coefficient of -0.070 indicated that for every one
unit increase in BMI, there was a corresponding
decrease of 0.070 units in MMSE scores (p-value
=0.034).
Table 2: Comparison of MMSE scores between obese and
non-obese subjects (N=159)
Groups
Obese (> 25 kg/m?)
(N=34)
Non-obese (< 25 kg/m?)
(N=125)
p value 0.199

p-value < 0.05is considered significant

Mean + Standard deviation

26.91+2.15

27.55£1.79

DISCUSSION
Several studies have explored the link between
obesity and cognitive performance in both school-
aged adolescents and elderly adults.!%!!
study focused on young adults

Current
performing
cognitive tasks and compared these tasks between
obese and non-obese individuals. Prior research has
not extensively explored the relationship between
cognition and obesity in adults. Current results
align with Ranjeet et al.'s findings, suggesting that
obesity  correlates with  poorer
performance and lower MMSE scores, indicating a

cognitive

potential link between body weight changes and
cognitive decline.!?

This association could be attributable to a variety
of physiological and behavioural factors. Obesity
has been linked to increased systemic
inflammation, metabolic dysfunction, and vascular
impairments, all of which can lead to decreased
cognitive performance. Obese people are also more
likely to engage in less physical activity and
consume less nutritious foods, which exacerbates
cognitive deterioration.'?

An opposing viewpoint contends that cognitive
impairment may result in changes in eating habits
and weight Neurological changes
impacting decision-making, impulse control, or

increase.

metabolic processes may occur prior to obesity
rather than as a result of it.'*

Past investigations have consistently revealed that
obesity in adulthood adversely affects cognitive
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function.’® Previously, a systematic literature
review conducted by Prickett C, assessed whether
adults aged 18-65 with obesity (BMI > 30kg/m?)
exhibited deficits in specific cognitive domains and
determined if these studies have identified an
independent link between obesity and cognitive
function that was not influenced by other relevant
health conditions.'® The present study also explored
this correlation, focusing on young adults aged 17—
25 years with obesity (BMI > 25 kg/m?).Our study
observed a significant cognitive delay among
students with higher BMI compared to those with
normal BMI. These results have been supported by
previous findings suggesting that increased BMI
can affect attention, memory, and recognition
abilities.!”

Obesity has an impact on brain health, which may
explain this association. Excess body fat has been
linked to systemic inflammation, insulin resistance,
and vascular dysfunction, all of which can lead to
cognitive impairment. Obesity related metabolic
abnormalities may also impact neurotransmitter
function, which could affect cognitive processing
speed and executive functioning.'?

Aside from physiological issues, lifestyle variations
between students with higher and lower BMI could
have a role. Poor food habits, low physical activity,
and interrupted sleep patterns, all typical in those
with a higher BMI, have been related to cognitive
impairment. These conditions
cumulative effect, gradually reducing cognitive

may have a

ability over time.!” Given these findings, treatments
that promote healthy lifestyle choices, such as
balanced nutrition, frequent exercise, and cognitive
stimulation, may be effective in preventing
cognitive deterioration in students with higher
BMIL."* Implementing early weight management
and cognitive function techniques may result in
long-term improvements in academic achievement
and mental health.

A lower baseline BMI appears to be linked to
accelerated cognitive decline in individuals with
mild cognitive impairment (MCI). This association
suggests that body composition may play a role in
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influencing the pace of cognitive deterioration in
MCI, or alternatively, that factors associated with
MCI could impact body composition.!” A lower
BMI may indicate a loss of muscle mass and dietary
inadequacies, both of which have been shown to
impair brain function and cognitive resiliency.
Furthermore, metabolic alterations linked with
MCI, energy metabolism,
inflammation, or hormone imbalances, may
contribute to accidental weight loss and worsen
cognitive decline. It is also likely that people

such as altered

experiencing cognitive decline struggle to maintain
optimal nutrition and physical activity, resulting in
changes in body composition over time. These
findings highlight the significance of BMI as a
potential biomarker for cognitive health, and they
suggest that interventions centered on dietary
assistance and physical exercise may help reduce
cognitive decline in people with MCIL.'4? Future
study should investigate the causal mechanisms
underlying this association in order to create
focused preventative and treatment measures.

CONCLUSION
Obese students exhibited lower cognitive
performance compared to their non-obese peers.
Higher BMI has negative impact on cognitive
levels; however, the topic remains contentious,
preventing definitive conclusions.

Significance of the Study: The novelty of this study
is that so far, no studies have been documented to
assess the cognition level in youth within a
collegiate setting. However, cognition has been
assessed in older people in different research
settings.

Limitations: As this is a cross-sectional study;
causal relationships cannot be established.
Moreover, only BMI has been used to measure
obesity in current study. Although BMI plays a
crucial role in obesity research, but it does not
address important aspects such as body
composition and fat distribution.

JAN —JUN 2025, VOL,7. NO.1 36



Link Between Obesity and Cognitive Performance in Medical Students

A cknowledgem ents: The authors acknowledge Dr. 9.  Kistler-Fischbacher M, Gohar G, de Godoi Rezende Costa
. . .. . Molino C, Geiling K, Meyer-Heim T, Kressig RW, et al.
Shireen Jawed for her help in statistical analySlS’ Cognitive function in generally healthy adults age 70 years and
thorough review and constructive feedback, which older in the 5-country DO-HEALTH study: MMSE and MoCA
contributed in irnproving the manuscript. scores by sex, edl.lcation and country. Aging Clin Exp Res
2025;37(1):1-9. doi: 10.1007/s40520-025-02946-4.
10. Meo SA, Altuwaym AA, Alfallaj RM, Alduraibi KA, Alhamoudi
Conﬂict 0f interest: None AM, Alghamdi SM, et al. Effect of obesity on cognitive function
Fundin 2 disclosure: None among school adolescents: A cross-sectional study. Obes Facts
2019;12(2):150-156. doi: 10.1159/000499386.
11. Benito-Ledn J, Mitchell AJ, Herndndez-Gallego J, Bermejo-
REFERENCES Pareja F. Obesity and impaired cognitive functioning in the
Bahrudin M, Pratiwi A, Seta AB, Prabawati RK. The Effect of elderly: A population-based cross-sectional study (NEDICES).
Brain Training Game activities on Improvement of Cognitive Eur J Neurol 2013;20(6):899-e77. doi: 10.1111/ene.12083.
Function measured by Montreal Cognitive Assesment Indonesia 12. Ranjeet S, Sridevi G, Preetha S. Comparative Evaluation of
version (MoCA-Ina). J Saintika Med 2022;18(1):80-91. https:// Cognitive Function among Indian Obese and Non-Obese Middle-
doi.org/10.22219/smVol18.SMUMM1.21569 Aged Subjects. J Pharm Res Int 2021;33:786-794. https://doi.
Elizabeth C. Mormino and KVP. Amyloid accumulation and org/10.9734/jpri/2021/v33i47B33184
cognitive decline in clinically normal older individuals: 13. Lin WY. Associations of five obesity indicators with cognitive
implications for aging and early Alzheimer’s disease. Physiol performance in 30,697 Taiwan Biobank participants. BMC
Behav 2017;176(1):100-106. doi: 10.3233/JAD-179928. Geriatr 2022;22(1):1-8. doi: 10.1186/s12877-022-03457-x.
Wu Y, Li D, Vermund SH. Advantages and Limitations of the 14. Kim YJ, Yeom HE. Threshold effects of body mass index on
Body Mass Index (BMI) to Assess Adult Obesity. Int J Environ cognitive function and heterogeneity by sex and cardiovascular
Res Public Health 2024;21(6). doi:10.3390/ijerph21060757. risk factors. Front Public Health. 2022 Jul 19;10:897691. doi:
Wang J, Ran X, Ye J, Deng R, Dang W, Fan Y, et al. Obesity- 10.3389/fpubh.2022.897691. PMID: 35928477; PMCID: PMC9
Associated Anxiety Is Prevalent among College Students and 343732.
Alleviated by Calorie Restriction. Nutrients 2022;14(17). doi: 15. Nambi G, Kamal W, Es S, Joshi S, Trivedi P. Spinal manipulation
10.3390/nu14173518. plus laser therapy versus laser therapy alone in the treatment of
Magan D, Yadav RK, Aneja J, Pandey S. Association Between chronic non-specific low back pain: A randomized controlled
BMI and Neurocognitive Functions Among Middle-aged Obese study. Eur J Phys Rehabil Med 2018;54(6):880—889. doi: 10.23
Adults: Preliminary Findings Using Machine-learning (ML)- 736/S1973-9087.18.05005-0
based Approach. Ann Neurosci 2025;(MI). doi: 10.1177/0972 16. Prickett C, Brennan L, Stolwyk R. Examining the relationship
7531241307462. between obesity and cognitive function: A systematic literature
Parizkova J, Chin MK, Chia M, Yang J. An international review. Obes Res Clin Pract 2015;9(2):93—113. doi: 10.1016/j.
perspective on obesity, health and physical activity: Current orcp.2014.05.001.
trends and challenges in China and Asia. J Exerc Sci Fit 17. Abedelmalek S, Adam H, Alardan S, Yassin S, Chtourou H,
2007;5(1):7-23. Souissi N. Physical Activity, Sleep Patterns and Diet Habits as
Yousif MM, Kaddam LA, Humeda HS. Correlation between Well as the Prevalence of Obesity among Adolescents: A Cross
physical activity, eating behavior and obesity among Sudanese Sectional Study from Ha’il City in Saudi Arabia. Int J Environ
medical students Sudan. BMC Nutr 2019;5(1):1-8. doi: 10.11 Res Public Health 2022;19(23):1-12. doi: 10.3390/ijerph1923
86/s40795-019-0271-1. eCollection 2019. 16174.
Hou Q, Guan Y, Yu W, Liu X, Wu L, Xiao M, et al. Associations 18.  Dominguez LJ, Veronese N, Vernuccio L, Catanese G, Inzerillo
between obesity and cognitive impairment in the Chinese elderly: F, Salemi G, et al. Nutrition, physical activity, and other lifestyle
An observational study. Clin Interv Aging 2019;14:367— 373. factors in the prevention of cognitive decline and dementia.
doi: 10.2147/CIA.S192050. eCollection 2019. Nutrients 2021;13(11):1-60. doi: 10.3390/nu13114080.
19. Cronk BB, Johnson DK, Burns JM. Body mass index and
cognitive decline in mild cognitive impairment. Alzheimer Dis
Assoc Disord 2010;24(2):126-130. doi: 10.1097/WAD.0b013
e3181a6bf3f.
20. Lkhagvasuren B, Pang ZP, Jadamba T, Hiramoto T, Cheslack—
Postava K, Musa GIJ, et al. Obesity and its associations with
autonomic and cognitive functions in the general population.
PLoS One 2025;20(5 May):1-20. https://doi.org/10.1371/ jour
nal.pone.0322802
I
J Aziz Fatm Med Den College JAN —JUN 2025, VOL,7. NO.1 37



