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Abstract

BACKGROUND: Many physiological factors including body temperature, age, height, and gender of the subject
affect the nerve conduction parameters (both sensory and motor nerves), so attention should be played for these
factors during the evaluation of the nerve function to avoid the false results and later on the false diagnosis of the
disease.

AIM: The aim of the study was to observe the power of height on median and ulnar nerves conduction parameters
(both motor and sensory fibers) in male subjects.

METHODS: Seventy healthy males aging 18-60 years were incorporated in the study, for them, motor and sensory
nerve conduction study of both ulnar nerve and median nerve was done using NIHON KHODEN machine.

RESULTS: There was a significant positive correlation between height and the latency of ulnar sensory nerve
(r=0.29, p = 0.01, and odd’s ratio was 1.6). At the same time, there was significant negative power of height on
median and ulnar sensory amplitude (r = -0.32, p = 0.007 and r = -0.28, p = 0.018, respectively).
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Introduction

The studies of nerve conduction are tests
that used to evaluate the function of both sensory
and motor nerves and their capability to conduct the
electrical impulses, it considered an important tool to
diagnose the disease and monitor its progression and
plays an important role in assessing the complications
of the treatment and usually are safe and tolerable [1].
Commonly measured parameters for motor nerves
contain latency, amplitude, duration, conduction velocity,
and late response like F-waves, while for sensory
nerves, the parameters are amplitude, latency, period,
and transmission speed only. These parameters are
well-known to vary with anthropometric measurements
of the population studied and laboratory conditions of
the test [2]. Many physiological factors such as age,
height, gender, and temperature are known to influence
the nerve conduction parameters. False results may
obtained in case of ignoring these physiological factors,
sotoobtainreal evaluationfornerve transmission studies
and later on the diagnosis of the diseases, we need
authoritarian control of temperature with quantity the
anthropometric variables [3]. Many studies conducted
to evaluate the correlation between this anthropometric

CONCLUSION: The consequence of height on median and ulnar nerve conduction parameters (motor and sensory)
is crucial for interpretation the data and later on the diagnosis of the diseases.

factors and the nerve conduction parameters, some
have been found that there is no distinction in nerve
conduction study between males and females [4], [5],
other revisions concerning height and nerve conduction
velocity had controversy results [6]. Several studies
were conducted to evaluate the effect of anthropometric
data such as age, gender, BMI, and height on sensory
and motor nerve conduction parameters in many other
countries, in this study, we evaluate the effect of height
on the median and ulnar nerve conduction (sensory
and motor) parameters in only male subjects in our Iraqi
population.

Materials and Methods

This cross-sectional study was carried out
during the period of December 2019 to June 2021. It
consists of 70 male, their age ranging between 18
and 65 years and their height ranges between 165
and 187 cm. The female not included in this study to
excluded the effects of gender on the results. For all
those subjects, related history was taken regarding
age, height, and medical history of diseases with
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clinical examination, then after, the procedure of
nerve conduction was explained and oral consent was
obtained.Any subject had diabetes, hypertension, thyroid
or liver diseases, smoking, any cervical or lumbosacral
surgery, entrapment syndrome, and any extra illness
that may disturb nerve conduction such as nerve injury;
neuropathy, neuromuscular disorders, and myopathic
diseases were expelled from the study. By using four
channels NEHON KHODIN machine, the sensory and
motor fibers of both median and ulnar nerves were
tested and the room temperature was kept at 26 + 2°C.

Table 1: Authority of height on median and ulnar nerve motor
latency, amplitude, and conduction velocity

Results

Through this cross-sectional study, 70 healthy
male subjects were included, their ages were ranged
between 18 and 60 years (mean+SD =35.0%10.7 years)
and their height was ranging between 160 and 185 cm
(mean + SD = 173.3 £ 6.4 cm). The power of height
on motor and sensory conduction parameters of both
median and ulnar nerves is shown in Tables 1 and 2,
respectively.

Table 2: Power of height on median and ulnar nerve sensory
latency, amplitude, and conduction velocity

Parameter Nerve Regression p value Odd's 95% Cl

Parameter Nerve Regression pvalue Odd’s 95% Cl

Height Median Latency (ms) 0.14 0.235 113 -222-647
Amplitude (mV) 0.08 0494 1.09 -0.39-0.90

Conduction velocity (m/s) -0.10 0.393 092 -0.57-0.30

Ulnar  Latency (ms) 0.02 0.835 1.00 -4.12-4.25

Amplitude (mV) 0.03 0.788 1.01 -0.80-0.93

Conduction velocity (m/s) -0.10 0.368 0.89 -0.40-0.16

Height (cm) Median Latency (ms) 0.22 0.06 1.3 1.6-15.8
Amplitude (pV) -0.32** 0.007 0.7 -0.1-0.0
Conduction velocity (m/s) 0.13 0.281 1.3 0.04-0.4
ulnar  Latency (ms) 0.29* 0.013 1.6 7.1-25.6
Amplitude (uV) -0.28* 0.018 0.8 -0.1-0.01
Conduction velocity (m/s) 0.05 0.635 1.4 0.1-0.8

For sensory study, both median and ulnar nerves were
assessed antidromically, especial ring electrodes were
used with application of adequate mount of gel to ensure
good contact between the electrodes and the skin. For
sensory median nerve assessment, two ring electrodes
were used, one of them is active electrodes (G1) and
the other one is reference electrode (G2) put on the
second or index finger of the subject and adequate
stimulation was applied on the wrist about 14 cm
proximal to G1 medial to the flexor carpi radialis tendon
(1) to get the maximum sensory amplitude (SNAP),
and for ulnar nerve the ring electrodes (G1 and G2)
put on the fifth finger with adequate stimulation applied
on the wrist nearly 10 cm proximal to G1 (1) next to
the flexor carpi ulnaris tendon then after, the complete
nerve parameters were analyzed (latency, amplitude,
and conduction velocity) (1). Regarding the motor
conduction study, the G1 located over the bellied
of abductor policies brevis for the median nerve and
over the abductor digiti minimi for the ulnar nerve. The
reference electrode (G2) was positioned 3 cm distally
over the first metacarpo-phalangeal joint for the median
nerve and over the fifth metacarpo-phalangeal joint for
the ulnar nerve. The spots of prompt for the two nerves
were at wrist and elbow area (1). The parameters that
measured for both median and ulnar nerves were:

1. Latency in milliseconds (ms).

2. Amplitude in millivolt (mV) for motor fibers and
microvolt (uV) for sensory fibers.

3. Conduction velocity in meters per second (m/s).
Statistical analysis
Statystical analysis was done by SPSS

version 21. Correlation between heights with the nerve
conduction study variables was done by Pearson’s
correlation. A significant difference reflected at p < 0.05.

**Highly significant (<0.001), *Significant(<0.05).

There was significant positive link between
height and the latency of ulnar sensory nerve (r = 0.29,
p = 0.01, and odd’s ratio was 1.6) as shown in Figure 1.
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Figure 1: The association between height and ulnar sensory latency
(ms) (r=0.29, p =0.01, and odd’s ratio was 1.6)

At the same time, there was a significant
negative power of height on median and ulnar sensory
amplitude (r=-0.32, p=0.007 and r=-0.28, p=0.018,
respectively)asitis clearin Figures 2 and 3, respectively.
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Figure 2: The correlation of height with median sensory amplitude
(wV) (r=-0.32 and p = 0.007)
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Discussion

This study is mapped to evaluate the outcome of
heighton median and ulnar sensory and motor conduction
parameters in healthy male subjects, there was a
significant negative association among height and the
sensory amplitude (SNAP) of median and ulnar nerves,
meaning that whenever the heightincreases, the sensory
amplitude will decrease and this consists with many
studies like the studies of Kokotis and his coworkers [7],

°

r=.0.282"
P=0.018

12007

1000+

8004 °

60,0

4007

Ulnar SNAP Amplitude(uV)

2004

T T T T T T T
1600 1650 1700 1750 1800 1850 1900

Height (cm)

Figure 3: The correlation of height with ulnar sensory amplitude (LV)
(r=-0.28and p = 0.018)

Sulaxane and his coworkers [8] and Desai [9], the
explanation for this is probably because the sensory
fibers have diameter that is small distally and then
increased proximally. Another important finding in this
study was the positive association between the height
and the ulnar sensory latency with odds ratio of 1.6.
Desai and his assistances [9] also reach to this finding;
sensibly, the conduction distance is increased with
increased length resulting in increased latency. There
was no association between height and conduction
velocity in this study and this result similar to the results
of many other researchers such as Awang et al. [7],
Sulaxane et al. [10], and Bennal et al. [11] since when
the nerve gets taller, this will results in tapering in nerves
meaning that the diameter of the nerve fiber becomes
smaller despite the increasing in myelin sheath distally.
In a nice animal experiment on mature rabbit, the
workers found that the diameter of the peripheral nerve
was half that of ventral spinal nerve origin [12]. Mondelli
M and his coworker [13] report a negative association
of height with sensory and motor conduction velocity of
median and ulnar nerves [13] while Huang et al. found
a sensible correlation only with median nerve sensory
conduction velocity [14].

Conclusion

The consequence of height on median and
ulnar nerve conduction parameters (motor and sensory)

is crucial for interpretation the data and later on the
diagnosis of the diseases.
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