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Abstract 
Introduction: The main purpose of nerve conduction studies (NCS) is to detect issues with the peripheral 
nervous system. Nerve conduction velocity is influenced by a variety of physiological and anthropological 
factors. False positive and false negative results are thought to result from setting absolute criteria without 
taking these considerations into consideration. The current study set out to assess the relationship between 
height and nerve conduction velocity, specifically with regard to median nerve fibres in the Indian population 
Materials and Methods: The current study is a cross-sectional prospective study that included 60 willing 
participants of all ages and sexes. Following the collection of each participant's personal and anthropometric 
information, the median motor and sensory nerve conduction velocities in both hands were measured.  
Observations and Results: There were 13 (22%) females and 47 (78%) males. The mean ± SD ages of the 
male and female were 40.61±12.04 and 41.12±8.79, respectively. Motor fibre NCV values in both hands 
showed a decreasing trend with increasing height, while sensory fibre NCV values showed an ascending trend. 
Conclusion: As anthropometric factors influence baseline nerve conduction measures, it is crucial to 
comprehend how these different parameters affect the normal values for nerve conduction measurements in 
order to help identify abnormal nerve conduction study results 
Keywords: NCV, Height. 
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Introduction  

Study of nerve conduction velocity, which is a 
component of electrodiagnostic methods that aid in 
assessing nerve function, is the rate at which 
impulses are carried by the motor and sensory 
nerve fibres of a specific nerve. Axonal 
degeneration and demyelination in peripheral 
disorders can be diagnosed with the help of nerve 
conduction studies (NCS), which are mostly used 
to detect issues with the peripheral nervous system 
[1,2,3]. Additionally, it helps identify where the 
lesions are located [4,5]. Nerve conduction velocity 
is influenced by a variety of physiological and 
anthropological factors. Age, gender, temperature, 
and deference in the upper and lower limbs are 
physiological factors, whereas height, weight, and 
BMI are anthropological factors. False positive and 
false negative results are believed to result from 
setting absolute criteria without taking age, sex, 
height, or temperature into consideration. 
Measurements of anthropometric traits and 
rigorous temperature control are necessary for 
accurate interpretation of nerve conduction results. 
Thus, in electro diagnostic testing, the significant 
confounders such as age, sex, and anthropometric 
factors should be taken into account [6,7]. 
According to earlier studies, median motor and 

sensory NCV did not substantially correlate with 
height, while peroneal and sural NCV had a 
negative relationship with both height and 
estimated axonal length8. Furthermore, a number 
of past investigations on the connection between 
nerve conduction velocity and gender have yielded 
both good and negative results [9,10]. The effects 
of anthropometric factors, such as height, age, and 
body mass index, on nerve velocities have been the 
subject of numerous research in the past [11,12,13]. 
However, the majority of these studies were 
conducted on Westerners. The current study set out 
to assess the relationship between height and nerve 
conduction velocity, specifically with regard to 
median nerve fibres in the Indian population. 

Aims 

To study impact of height & Gender on nerve 
conduction parameters 

Objectives 

1. To assess demographic & anthropometric 
parameters in study participants. 

2. To assess nerve conduction velocity& latency 
of right & left sided motor & sensory fibers of 
median nerve. 
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3. To correlate NCV & latency findings of left & 
right side with gender. 

4. To correlate NCV & latency findings of left & 
right side with height distribution. 

Material and Methods  

The current cross-sectional prospective 
investigation was carried out in the Department of 
Physiology's Neurophysiology lab. 60 people who 
met the inclusion and exclusion criteria were 
enrolled, their signed informed consent was 
obtained, and they were all given an explanation of 
the study in their native tongue.  

Inclusion Criteria: 60 volunteers of all ages and 
genders agreed to take part in the study 

Exclusion Criteria: 

1. Any past drug or alcohol use or illnesses that 
could have an impact on the nerve conduction 
exam parameters 

2. A person having a history of systemic 
disorders, such as diabetes mellitus, 
neurological abnormalities, limb deformities, 
or a current fever 

Procedure: After obtaining a thorough clinical 
history, a general and systemic examination was 
conducted. Measurements of height, weight, and 
BMI were made. BMI was calculated as per 
formula: Weight (Kg)/ Height (meter)2. People 
were made to feel at ease and given a thorough 
explanation of the process. The motor and sensory 

NCS of the median nerve were included of the 
neurophysiological analysis.  

All subjects were instructed to sit comfortably on a 
wooden stool before NCS was performed using the 
RMS EMG MKII equipment. At 26 ± 20°C, the 
temperature was constant. The course of the right 
median nerve was mapped.  

The recording electrode was placed at the abductor 
pollicis brevis motor point, while the reference 
electrode was placed 3 cm distal to the first meta-
carpo phalangeal joint. The length of the nerve 
segment was measured between the stimulation 
sites. To calculate the conduction velocity, the 
length of the nerve segment was divided by the 
difference between the proximal and distal latency.  

NCV(m/sec) =Distance between stimulation sites 
(mm)/Difference between latencies (ms) 

Ring electrodes were used to evaluate the sensory 
NCV; the recording electrode was positioned at the 
proximal interphalangeal joint of the index finger, 
and the reference electrode was positioned at the 
distal interphalangeal joint. Each recording was 
finished, and data was collected for examination 

Statistical analysis: SPSS software, version 20, 
was used to conduct the statistical analysis. The 
data were presented as frequency in percentages N 
(%) and mean ± SD. Qualitative data were assessed 
using the unpaired t test. If the P value was less 
than 0.05, statistical significance was presumed. 

Observation and Result 
 

Table 1: Clinical history 
Sr No Mean age  

(Years) 
Male 
Mean ± SD 

Female 
Mean ± SD 

1 Age (Years) 41.12±8.79 40.61±12.04 
2 Height (meters) 1.66±0.03 1.61±0.03 
3 Weight (Kg) 67.61±2.54 65.07±4.15 
4 BMI (kg/m2) 24.4±1.01 25.3±1.23 
Male and female mean ± SD ages were 41.12±8.79 and 40.61±12.04, respectively. The mean ± standard 
deviation of height (in meters) was 1.66±0.03 for males and 1.61±0.03 for females. Males' mean ± SD weight 
(kg) was 67.61±2.54, while females' was 65.07±4.15. Males' mean ± SD BMI (kg/m2) was 24.4±1.01, while 
females' was 25.3±1.23. 

Table 2: nerve conduction parameters 
Sr No Nerve Tested 

 
 

Nerve conduction velocity 
(meter/sec) 

Latency (ms) P value 

Male 
Mean ± SD 

Female 
Mean ± SD 

Male 
Mean ± SD 

Female 
Mean ± 
SD 

1 Right Median 
motor nerve 

57.20±1.11  
 

57.4±1.68 
 

4.03±0.14 4.01±0.16 NCV: 0.61 (NS) 
Latency: 0.66 (NS) 

2 Left Median 
motor nerve 

53.98±1.32 53.8±1.95 5.05±0.15 5.01±0.16 NCV: 0.69 (NS) 
Latency:0.40 (NS) 

3 Right Median 
sensory nerve 

58.7±0.73  
 

58.21±1.006  
 

2.53±0.16 2.21±0.32 NCV: 0.05 (S) 
Latency: <0.0001 (S) 

4 Left Median 
sensory nerve 

54.1±0.78 53.7±0.87 3.03±0.15 2.71±0.32 NCV: 0.11 (NS) 
Latency: <0.0001 (S) 
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The mean ± standard deviation of the NCV of the 
right median motor nerve was 57.20±1.11 for males 
and 57.4±1.68 for females. There was no 
statistically significant difference (P=0.61) in the 
results. The mean ± standard deviation of the NCV 
of the left median motor nerve was 53.98±1.32 for 
males and 53.8±1.95 for females. There was no 
statistically significant difference (P=0.69) in the 
results.  

The mean ± standard deviation of the NCV of the 
right median sensory nerve was 58.7±0.73 for 
males and 58.21±1.006 for females. A statistically 
significant difference was found (P=0.05). The 
mean ± standard deviation of the NCV of the left 
median sensory nerve was 54.1±0.78 for males and 
53.7±0.87 for females. No statistically significant 
difference was seen in the results (P=0.11).  

 
Table 3: Correlation of height &right sided nerve conduction parameters 

Sr 
No 

Height  
(cm) 

NCV of right median motor 
nerve (Mean ± SD) 

NCV of right median sensory 
nerve (Mean ± SD) 

P value 

1 <160 59.07±0.77 58.04±0.79  Motor: 0.00005 
(S) 
Sensory: 0.026 (S) 

2 161 to 170 56.98±1.11 58.61±0.80 
3 >170 57.16±0.90 59.25±0.36 
 
For participants under 160 cm in height, the mean ± SD of NCV was 59.07±0.77 for the right median motor 
nerve and 58.04±0.79 for the right median sensory nerve. For the right median motor nerve and right median 
sensory nerve, the mean ± SD of NCV was 56.98±1.11 and 58.61±0.80, respectively, among participants who 
were 161–170 cm tall. For persons taller than 170 cm, the mean ± SD of NCV was 57.16±0.90 for the right 
median motor nerve and 59.25±0.36 for the right median sensory nerve 
 

Table 4: Correlation of height & left sided nerve conduction parameters 
Sr 
No 

Height  
(cm) 

NCV of left median motor 
nerve (Mean ± SD) 

NCV of left median sensory 
nerve (Mean ± SD) 

P value 

1 <160 55.45±0.99 53.6±1.16 Motor: 0.012 (S) 
Sensory: 0.035 (S) 2 161 to 170 53.74±1.48 54.004±0.67 

3 >170 53.7±0.54 54.73±1.02 
 
For persons under 160 cm in height, the mean ± SD 
of NCV was 55.45±0.99 for the left median motor 
nerve and 53.6±1.16 for the left median sensory 
nerve. For the left median motor nerve and left 
median sensory nerve, the mean ± SD of NCV was 
53.74±1.48 and 54.004±0.67, respectively, among 
subjects who were 161–170 cm tall. For persons 
taller than 170 cm, the mean ± SD of NCV was 
53.7±0.54 for the left median motor nerve and 
54.73±1.02 for the left median sensory nerve 

Discussion 

Tests that evaluate the sensory and motor nerves' 
ability to carry electrical impulses are known as 
nerve conduction investigations. They are thought 
to be an essential tool for identifying treatment-
related problems, tracking the course of diseases, 
and diagnosing them. The nerve conduction 
parameters are known to be influenced by a wide 
range of physiological factors, such as temperature, 
gender, height, and age. A total of 60 willing 
participants of all ages and genders were included 
in the current investigation. Following the 
collection of each participant's personal and 
anthropometric information, the median motor and 
sensory nerve conduction velocities in both hands 
were measured. The results were statistically 
examined. There were 13 (22%) females and 47 
(78%) males. Male and female mean ± SD ages 
were 41.12±8.79 and 40.61±12.04, respectively. 

Males' mean ± SD of height (meters) was 
1.66±0.03 and females' was 1.61±0.03, males' 
weight (kg) was 67.61±2.54 and females' was 
65.07±4.15, and males' BMI (kg/m2) was 
24.4±1.01 and females' was 25.3±1.23. The 
average age, height, and BMI were 31.24± 11.57 
years, 158.5± 10.21 cm, and 21.8± 2.11 kg/m2, 
respectively, in a related study by Thakur D et al. 
(2011) [14]. In their study, Kumari SKR et al. 
(2018)15 included participants aged 15–65 years, 
of whom 47 (45.3%) were female and 56 (54.7%) 
were male. The NCV values in both hands' motor 
fibres showed a decreasing trend as height 
increased in the current investigation, while the 
values of the sensory fibres showed an ascending 
trend. Amruta S. Bennal et al. (2015) [16] 
discovered a somewhat negative connection 
between height and motor nerve conduction 
velocity in a related investigation. In their research, 
Kumari SKR et al. (2018) [15] discovered no 
statistically significant relationship between height 
and median nerve NCV. A substantial negative 
power of height on median sensory amplitude was 
found by Nawrass Jassim1 et al. (2022)17 (r = 
−0.32, p = 0.007). Accordingly, Thakur D et al. 
(2011) [14] discovered that height significantly 
positively correlated with the CMAP duration of all 
motor nerves: left median (r=0.422, p<0.05) and 
right median (r=0.734, p<0.001). Distal conduction 
slows down in taller participants due to increased 
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axonal tapering and less myelination, which could 
be one reason for the motor fibre outcomes in 
relation to height. Tall persons are also more likely 
to lose large axons as they age because of the 
additional metabolic load from supporting the more 
distal axon. Sensory fibre diameter decreases 
distally and then increases proximally [18]. A nerve 
will taper as it gets taller, meaning that its diameter 
will decrease even while the myelin coating grows 
farther away. The gender impact can be explained 
by the bigger height and limb length of males, as 
well as anatomical and physiological variations. 
The thicker subcutaneous tissue in men influences 
velocity [19]. 

Conclusion 

To sum up, because baseline nerve conduction 
measurements depend on a person's age, sex, local 
temperature, and other anthropometric 
characteristics like hand size and height, it's critical 
to comprehend how these variables affect the 
normal values for nerve conduction measurements 
in order to help spot abnormal nerve conduction 
study results. Normal persons may be deemed 
abnormal and prescribed unnecessary medication if 
these traits are not considered while diagnosing 
pathological disorders. 
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