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ABSTRACT

Introduction: Obesity is a chronic condition with an increase
in adipose tissues. It is known to affect various systems of body
including the central nervous system. Reaction time is a measure
of the integrity of the central nervous system which is an integrated
voluntary response to a stimulus that includes receiving and
processing of stimulus, drawing inference, and generating a motor
response. This study was conducted with the objective of finding
a relationship between body mass index, a measure of obesity and
simple visual reaction time.

Materials and methods: This cross-sectional analytical study was
conducted on 60 participants aged 18-25 years. The body mass index
of participants was calculated using Quetelet’s index, calculated by
weight in kilograms divided by square of height in meter. Deary-
Liewald reaction time task software version 3.10 was used to analyze
their simple visual reaction time. Correlation of reaction time and
body mass index was assessed using Pearson’s correlation test.

Results: A weak positive correlation (r= 0.17) was observed between
body mass index and simple visual reaction time but the correlation
coefficient was not statistically significant (p=0.19).

Conclusions: Slower visual reaction time with an increase in body
mass index was noted. But the findings of current study were
inadequate to deduce if any linear relationship exists between simple
visual reaction time and body mass index.
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INTRODUCTION

Obesity is a complex and multifactorial chronic
disease characterized by excessive accumulation of
adipose tissue. Body mass index (BMI) is popularly
used method to determine, characterize and classify
obesity.[1] Major surge in population with obesity
has led to its pandemic level.[2] Today, children are
more affected than adults and there is no success
story in combating this humanitarian crisis in
years.[3] The health consequences of obesity is
multifaceted and overwhelming.[2] Evidences of
altered and impaired cognition in obesity have
been projected forward.[4,5]

Reaction time is a simple method to assess the
processing capacity of the human brain. It measures
how quickly a subject responds voluntarily to a
stimulus given. It is expressed in milliseconds.
Reaction time is used for evaluation of intactness
of sensorimotor association along with cognition
performance.[6-8] Francis Galton in the late
19% century was among the first to study simple
reaction time.[9]

Reaction time is dependent upon various factors
such as age, gender, trauma, exercise, body-built,
intelligence, cognition, and yoga. The two most
commonly used methods to analyze reaction time
are auditory and visual reaction times.[6] Studies
have concluded that simple reaction time can be
used to quantitatively analyze fluid intelligence
across various populations.[10-12] Simple visual
reaction time (SVRT) can be defined as the time
between visual cues provided and split-second
response to it.[6] Longer reaction time in obese
subjects has been observed in various studies.
[13,14]

Due to a limited number of studies available in the
Nepalese population to find an association between
obesity and reaction time, we undertook an effort to
explore if such a relationship exists. We conducted
this study to find an association between body mass
index and simple visual reaction time.

MATERIALS AND METHODS

This was a quantitative cross-sectional analytical
study conducted at the Department of Clinical
Physiology, Maharajgunj Medical Campus,
Kathmandu, Nepal. Students from different
disciplines such as Bachelors of Medicine and
Bachelors of Surgery, Bachelors of Dental Surgery
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and allied health sciences of Maharajgunj Medical
Campus were the study population.

To maintain homogeneity of study participants, we
included subjects of age group 18 to 25 years and
right-handed subjects confirmed using Edinburgh
handedness inventory. To remove the influence
of confounding variables, we excluded subjects
with any clinical conditions affecting cognition,
mental illness impairing judgment, diminished or
uncorrected visual acuity, color blindness, smoking
and alcoholism, medication impairing cognition,

pregnant and body builders.

The purpose of the study was explained to
participants in Nepali and verbal consent from
eligible participants was obtained. Subjects were
asked to fill the self-administered questionnaire
to yield more accurate data and minimize the
interviewer’s bias. The questions and responses
were however clarified by researchers when not
understood by study participants. Participants who
met inclusion criteria were randomly recruited in
the study using the randomization tool in MS Excel
2016 for Mac.

Participants were instructed to avoid caffeine,
nicotine, and exercise prior to the test. The body
mass index of subjects was calculated using
Quetelet’s index which is body mass in kilograms
(Kgs) divided by square of body height in meter.
The height of subjects was measured using a
stadiometer. The weight of participants was
recorded using an electronic weighing scale.

For evaluating the simple visual reaction time of
subjects, the Deary-Liewald reaction time (DLRT)
task software was used. This software was developed
by IJ Deary and D Liewald at the University of
Edinburgh Centre for Cognitive Ageing and
Cognitive Epidemiology. For evaluation of simple
visual reaction time, the participants had to press
on the space bar as soon as the stimulus in the form
of a cross appeared on the screen. The participants
were allowed to practice the trial 5 times. They
were allowed to rest for 5 minutes post-trial, after
which the test was conducted. Altogether 20 visual
cues were sent and 20 reaction times were noted
in milliseconds (ms) with inter-stimulus interval
of 1000 ms. The DLRT software then generated
a mean of simple visual reaction time from each
participant.[11]

We used MS EXCEL 2016 for data entry. IBM SPSS
Statistics for Macbook, version 16 (IBM Corp.,
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Table 1: Distribution of subjects in different categories of BMI (n=60)

Categories Values Number (n) Percentage (%)
Underweight <18.5 Kg/m?* 7 11.66
Normal 18.5-24.99 Kg/m? 51 85
Overweight >25 kg/m? 2 3.33
Total 60

Table 2: SVRT in different categories of BMI
Simple Visual Reaction Time (ms)
Categories
Mean Standard deviation | Minimum Maximum
Underweight 24471 13.96 221 266
Normal 289.78 47.78 235 439
Overweight 287 72.12 236 338

Armonk, N.Y., USA) was used for data analysis.
Categorical data were expressed in frequency and
percentage whereas continuous data were expressed
in mean*standard deviation. We used Pearson’s
correlation test to analyze if a linear relationship
exists between simple visual reaction time and body
mass index. The “r” value thus obtained was used to
interpret the finding. A probability value (p-value)
less than 0.05 was considered to be statistically

significant.

RESULTS

There were altogether 60 subjects recruited in the
study, among them were 26 females and 34 males.
The mean age of study participants was 20.20+ 1.60
years and the mean BMI was 21.39+2.67 kg/m®
Most of our study participants belonged to normal
BMI (Table 1).

Our study participants had mean SVRT of
284.43+47.48 ms which ranged from 221 to 439 ms
across different BMI groups (Table 2). The mean
SVRT was found to be highest in normal BMI
category and lowest in underweight BMI category.

Simple visual reaction time showed a weak positive
correlation (r=+0.17) with body mass index (Figure
1). The correlation was however not statistically
significant (p=0.19).
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Figure 1: A scatter plot diagram showing correlation
between body mass index and simple visual
reaction time

DISCUSSION

Our study demonstrated a weak positive correlation
between BMI and simple visual reaction time. An
increase in BMI resulted in longer simple reaction
time and the correlation was not statistically
significant.

The mean age of our study participants was similar
to existing literature.[15-17]. The mean BMI of
our subjects is in line with previous studies.[17,18]
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In accordance with existing studies, most subjects
in our study belonged to a normal BMI category.
[14,16]

The mean simple visual reaction time ties in
well with the study by Ngo et al [16], where in a
computer-based Human Benchmark program was
used to evaluate the visual reaction time. Longer
SVRT was observed in the current study when
compared with a study by Nadeem et al. where
audacity software was employed to record simple
visual reaction time.[15] Likewise, Jha et al. also
noticed shorter SVRT compared to ours.[17] The
authors however used the ruler drop method to
calculate SVRT. Latency to elicit a motor response
to visual stimuli was shorter as seen in a study by
Sudheer et al where a response analyzer (YSRT -
0101 — Pune) was used.[18]

Contrary to the preceding findings, mean SVRT
was highest in the normal BMI category.[14,19]
The finding of a positive correlation between BMI
and SVRT in the current study is consistent with
earlier studies.[16,18,20] However, significant and
moderately strong correlation between BMI and
visual reaction time was noted by Nikam et al.[20]
Weak positive correlation which is insignificant as
observed in our study is substantiated by Sudheer
etal.[18]

Nadeem et al explored the effects of obesity on
central nervous system functioning and found out
that reaction time was prolonged in subjects with
higher BMI before and five minutes after unilateral
nasal breathing.[15] Hence the author concluded
on the deteriorating effect of obesity on central
neuronal processing. In a study conducted by
Moradi et al to seek out any existing relationship
between obesity and reaction time among children,
the author after controlling all possible confounders
demonstrated that only body fat percentage
correlated with reaction time.[9]

Obesity impairs bodily homeostasis such as lipid
metabolism, insulin release, circadian rhythm,
and other hormonal regulation. An increase in
oxidative stress and underlying vascular disease in
obese subjects impact cognitive functioning.[15,18]
Earlier studies elucidated that nerve conduction
latencies in obese were slower when contested with
non-obese.[21,22]

In a systemic review and meta-regression analysis
study conducted by Albanese et al, it was found
out that higher BMI in midlife is associated with
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an increase in the risk of dementia.[23] The
steep rise in the number of obese subjects and
an aging population with the known accelerating
effect of obesity on aging has given rise to a new
concern known as “adipaging”.[24] The cumulative
effect of obesity and aging on the development
of neurodegenerative disease might lead to its
catastrophic prevalence and burden.

Some inherent limitations such as inability to
draw a causal inference, difficulty in controlling
confounders are the limitations of this study. It
would be difficult to interpret if an association is
identified. The finding thus needs to be interpreted
with caution. Therefore, a longitudinal study
addressing possible confounders with a larger
sample size would be a novel research topic.

CONCLUSION

The conclusion of this study, although not
statistically significant, is a slower simple visual
reaction time with an increase in body mass index.
But there is inadequate evidence to infer that any
linear relationship exists between simple visual
reaction time and body mass index.
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