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Abstracts: Background & objectives: Age, height and weight are the physiological factors which influence the
nerve conduction velocity. Obesity is a growing public health concern and it is associated with various disorders.
Body mass index (BMI) is an important parameter to measure obesity. Present study is an effort to determine
relationship between nerve conduction velocity of median, ulnar and radial nerves and obesity in healthy
individuals. Methods: In the present study the effect of Body Mass Index (BMI) on Median, Ulnar and Radial
motor and sensory nerve conduction velocities of healthy individuals is compared. Standardized protocol was
followed while execution nerve conduction study in all the subjects. Results: Comparison of NCV findings with
BMI shows the values of median motor, ulnar motor, median sensory, ulnar sensory and radial sensory nerves of
left hand and median motor, median sensory, ulnar sensory and radial sensory nerve conduction velocities of
right hand are significantly reduced (p value < 0.05) in obese individual as compared to normal weight
individuals. Interpretation & conclusion: The findings of our study suggest that there is significant correlation
with NCV and BMI. People with higher BMI have reduction in NCV of various motor and sensory nerves. This
could be due to thicker subcutaneous tissue in persons with higher BMI.
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Introduction: Obesity is a growing public health
concern in developed and developing countries.
WHO defines Obesity as a condition in which excess
body fat to the extent that health and wellbeing are
adversely affected. ™

Body mass index (BMI) not a direct measure of
adiposity, but it is the most widely used method to
measure obesity.

Higher BMI is associated with increasing incidence
of median and ulnar nerve compression. This study
is an effort to establish a relationship between
nerve conduction parameters and BMI. NCV is
affected by changed lipid metabolism and oxidative
stress associated with obesity. Increased BMI is a
risk factor for carpal tunnel syndrome and
neuropathy.

There is also negative correlation between BMI and
sensory nerve action potential amplitude ©.
Majority of the studies assessing correlation
between BMI and NCV are based on Caucasian
subjects. ¥

This study is designed at deriving reference data on
Indian population.

Nerve conduction tests are used to confine lesions
and to describe type and severity of the
pathophysiologic process. Nerve conduction is

affected by altered lipid metabolism, inflammation,
and oxidative stress. * ¢

Motor nerve conduction velocity (NCV) is a routine
electrodiagnostic technique for distinguishing
changes in nerve conduction parameters. The
results in prior studies done to investigate the
association between NCV and BMI are conflicting.
Some studies found increased NCV with increase in
BMI whereas others discovered decrease or no
change in NCV with increase in BMI.

One of the studies shows decreased sensory NAP
amplitude decreases with increasing BMI. @
Another study performed on Indian defence
personnel could not find any association between
NCV and BMI. " whereas another study conducted
on Type Il diabetes mellitus patients concluded that
body fat was positively associated with NCV of
motor and sensory ulnar nerve and motor peroneal
nerve and negatively associated with distal latency
of sensory ulnar nerve, sensory superficial peroneal
nerve, motor peroneal nerve, and motor amplitude
of peroneal nerve. ™

The results concerning NCV and body composition
in some studies are inconclusive. In this study we
strained to find out the correlation of BMI with
median, ulnar and radial NCV in healthy individuals.
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Aims and Objectives: The objective of this study is
to investigate the relationship between BMI and
median, ulnar and radial NCV in healthy individuals
of different age groups.
Material and Methods: Two hundred fifty-one
healthy subjects were recruited in this study from, B
J Medical College and Civil Hospital, Ahmedabad.
They were hospital staff including doctors, nurses,
medical assistants and attendants. Various
parameters like age, sex, height and weight of the
subjects were recorded. Digital weighing machine is
used for the record of weight. Height was measured
by stadiometer under standard prescribed
guidelines. BMI was calculated by dividing weight by
height (kg/m?).

All the subjects do not suffer from any known

neuromuscular or musculoskeletal diseases.

The ethical approval for the study was obtained

from the ethical committee prior to my study.

e Pre procedure assessment of the patient
including history, general examination, systemic
examination with all required investigations
were done. Informed and written consent was
taken and baseline vitals were recorded.

e The software used for this experiment is RMS
EMG EPMK I, it is one of the latest software
with facilities for nerve conduction velocity.

SUBJECT SELECTION

Inclusion criteria:

o Age between 10 years to 70 years

e Genders: Both

e Healthy individuals

Exclusion criteria:

e History of tobacco or alcohol consumption

e History of coronary heart diseases

e History of seizures, neuropathy,
neuromuscular junction disorders and
muscle disorders

e History of Leprosy, arthritis

e History of tremors, ataxia, muscle
weakness, wasting of muscles

e Subject on any medication

e Presence of hypotension, valvular heart
disease, pregnancy or airway obstruction

e History of Diabetes Mellitus for more than 5
years

e Presence of abnormal sensation like
tingling, numbness, pain in the limbs or
burning sensation

e history of injury to upper limbs, spinal cord,
brain

e Presence of abnormal sensations over limbs
like tingling, numbness, pain in the limbs,
burning sensations

e History of familial neuromuscular disorders

e If the answer of each question is YES then
subject was not included in the study. The
criteria chosen to select the subjects were
such that there was maximum exclusion of
pathology related to disorders of the nerve
which affect the measurement of nerve
conduction velocity, so that nearly normal
values of nerve conduction velocity were
obtained.

Result: Comparison of NCV findings with BMI

shows the values of median motor, ulnar motor,

median sensory, ulnar sensory and radial
sensory nerves of left hand and median motor,
median sensory, ulnar sensory and radial
sensory nerve conduction velocities of right
hand are significantly reduced (p value < 0.05)

Number of individuals

%

= underweight (<18.4) = Normal (18.5 - 24.9)

Overweight (25-29.9) = Obese (>30)

Distribution according to BMI shows 11% (27)
individuals are underweight (BMI <18.4), 56% (140)
individuals are of normal BMI (18.5 — 24.9), 28%
(70) individuals are overweight (BMI: 25 — 29.9) and
6% (14) individuals are obese (BMI > 30)

Table — 1 Correlation of BMI and Nerve conduction
velocity (Right Hand)
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Nerve Chi- p Value

tested square

(Right

Hand)

Median | 10.6009 | 0.004989 | <0.05
motor significant
Ulnar 8.6342 0.013339 | <0.05
motor significant
Radial 2.3905 0.302625 | Not
motor significant
Median | 6.8381 0.032744 | <0.05
sensory significant
Ulnar 8.1595 0.016912 | <0.05
sensory significant
Radial 8.1629 0.016883 | <0.05
sensory significant

Table — 5 B Correlation of BMI and Nerve
conduction velocity (Left Hand)

Nerve | Chi- p Value

tested | square

(Left

Hand)

Median | 7.433 0.024318 | <0.05

motor significant

Ulnar 0.7096 | 0.70133 | Not

motor significant

Radial 1.3573 | 0.507304 | Not

motor significant

Median | 6.4891 | 0.038986 | <0.05

sensory significant

Ulnar 15.2246 | 0.000494 | <0.05

sensory significant

Radial | 0.7028 | 0.703693 | Not

sensory significant
Discussion:

The study shows significant reduction in
conduction velocity of median motor, ulnar
motor, median sensory, ulnar sensory and
radial sensory nerves of left hand and median
motor, median sensory, ulnar sensory and
radial sensory nerve conduction velocities of
right hand with increased BMI.

One of the observations has shown a
predisposition towards delay or slowing in
impulse transmission in nerve fibres in obese
individuals in comparison to non-obese
subjects, and it was proposed that obesity has
some degree of detrimental influence on
axonal functions."”” One another group stated
in Malaysian subjects, i.e., age and BMI can
influence the conduction velocities. There is
reduction in velocities of the median, ulnar
(except  sensory  conduction), common
peroneal, and sural nerves across different age
and BMI groups. "**® Conduction current can
be diminished by thicker subcutaneous tissue in
obese individual which may be the reason for
reduced conduction velocity and amplitude of
action potential. ®

Another reason for deleterious correlation of
BMI and NCV was the inflammation or
subcutaneous fat pad due to obesity causes
decline of nerve function. The cause for
increased NCV with higher BMI might be due to
epineural fat which acts as insulator and
maintains optimum temperature which is one
of the most important factors affecting nerve
conduction parameters. *¥

One study finding is similar with Awang MS et
al ™ which revealed significant decrease in
conduction velocity of median nerve with
increase in BMI. The findings of this study are
also in contrast with Bagai HZ et al, @5 in which
there is no significant effect on BMI was
observed on nerve conduction parameters.
Vessey et al. illustrated an increasing risk of
developing Carpel tunnel syndrome in women
with higher BMI. (16)

Kouyoumdjian et al. demonstrated in Brazilian
population, that increasing BMI is correlated
with a higher relative risk for evolving
compressive neuropathy 7

Werner et al. discovered that the likelihood of
developing median mononeuropathy at the
wrist was 2.5 times higher in obese individuals
(BMI > 29) than non-obese (BMI < 20). (18)
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Therefore, there is a contributory relationship
between median nerve conduction parameters
and increased BMI causing neuropathies. This
might be due to increased hydrostatic pressure
or fatty tissue within the carpal tunnel in obese
individuals. *®

The association between increased BMI and
lower median sensory nerve amplitudes should
be taken into account in clinical practice.
Another characteristic is that the subjects with
high BMI have increase in production of
adipokines like plasminogen activator inhibitor-
1 (PAI-1), tumour necrosis factor-alpha (TNF-a),
resistin, leptin, and adiponectin *°

Adipocytes stimulate production of reactive
oxygen species initiating the process of
oxidative stress. %

Due to increasing adiposity there is decreased
activity of antioxidant enzymes such as
catalase, superoxide dismutase, and
glutathione peroxidase, which could be
implicated in causing free radical injury. Hence
to determine relationship between nerve
conduction  parameters and effect of
adipokines and oxidative stress studies must be
conducted on molecular level.

Conclusion:

The findings of our study indicate that there is
significant correlation with NCV and BMI.
People with higher BMI have reduction in NCV
of various motor and sensory nerves.
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