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Objectives: This study aims to investigate the presence of ulnar entrapment neuropathy at the elbow in taxi drivers, and possible relationship 
between ulnar entrapment neuropathy and habitually leaning the left elbow on the lower edge of the window.
Patients and methods: The study was performed between December 2008 and February 2009 in Ankara and included 40 male taxi drivers (mean 
age 35.5±7.3 years; range 25 to 54 years) and 40 healthy male controls (mean age 33.6±6.1 years; range 25 to 54 years). Nerve conduction studies 
were performed on both upper limbs of all participants.
Results: Left side motor and sensory nerve conduction velocities at the elbow segment of the ulnar nerve were significantly decreased, while F 
latency of the ulnar nerve was significantly prolonged in taxi drivers. Motor and sensory conduction velocity over both left and right ulnar nerve 
at the elbow segment were significantly decreased, while F latency of the ulnar nerve was significantly prolonged in the taxi drivers compared to 
the control group. Ulnar nerve conduction parameters and F latency on both sides were statistically similar in the non-leaning group of taxi drivers; 
however, motor and sensory conduction studies over the left side of the ulnar nerve elbow segment were slower and F latency was longer in the 
leaning group of taxi drivers, compared to the right side and to the non-leaning group of taxi drivers.
Conclusion: Prolonged elbow flexion and habitually leaning the left elbow may cause electrodiagnostically diagnosed ulnar entrapment 
neuropathy in taxi drivers.
Keywords: Elbow flexion; electrophysiology; taxi driver; ulnar entrapment neuropathy.

Although the precise incidence and prevalence 
remains unknown, ulnar entrapment neuropathy 
at the elbow (UNEE) is the second most common 
peripheral entrapment neuropathy, following 
carpal tunnel syndrome.1,2 According to an 
Italian study, the annual incidence of UNEE 
was 20.9/100,000 which increases with age.3 
The incidence in men was twice as high as in 
women, moreover it was reported to occur more 
frequently in geographic regions where manual 
labor is common.3

Compression, traction, and subluxation/
dislocation of the ulnar nerve at the cubital tunnel 
during prolonged elbow flexion or repetitive 
elbow flexion and extension are associated with 
the pathomechanics of UNEE.4 Furthermore, 
direct mechanical pressure on the ulnar nerve 

negatively affects the blood supply of the nerve, 
and local ischemia is the end result that causes 
the neuropathy.5

The etiology of UNEE is multifactorial. 
Although some specific types of work have been 
reported to cause UNEE, it has not yet been 
definitively proven.6 Employees working with 
flexed elbows such as carpenters, artists, glass 
cutters, telephone switchboard workers, tailors 
and musicians have a high risk of developing 
UNEE. Repetitive elbow motion, prolonged elbow 
flexion, and direct pressure on the ulnar nerve 
increase the risk of UNEE in these occupations.7,8 
The typical cause is prolonged flexion of the 
elbow with the resultant nerve traction and direct 
ulnar nerve trauma at the elbow, when the driver 
leans heavily on his elbow, thereby compressing 
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the ulnar nerve during its superficial path.9 The 
present study aims to examine UNEE in taxi 
drivers, and the relationship between UNEE and 
habitually leaning the left elbow on the lower edge 
of the window.

PATIENTS AND METHODS

In this research, sample power was evaluated as 
98% using the Power and Sample Size (PASS) 
Software Program, version 11 (PASS-11, NCSS, 
LLC, Kaysville, Utah, USA, 2011). The study  was 
performed between December 2008 and February 
2009 in Ankara and included 40 male taxi drivers 
(mean age 35.5±7.3 years; range 25-54 years) 
and 40 healthy male controls (mean age 33.6±6.1 
years; range 25 to 54 years) without a previously 
described risk for ulnar entrapment neuropathy. 
Exclusion criteria were systematic disorders such 
as diabetes mellitus, chronic renal failure, chronic 
alcoholism, and gout, a history of polyneuropathy, 
radiculopathy, myelopathy, brachial plexopathy, or 
other neurological disease, and a history of surgery 
for ulnar entrapment neuropathy, acute traumatic 
ulnar neuropathy, or fracture at the elbow. In 
addition, both taxi drivers and control subjects were 
screened for common behaviors and symptoms 
associated with ulnar entrapment such as extensive 
phone use with phone held to the ear, hyperflexion 
of the elbow at night in bed, intermittent numbness 
of the medial palm and/or fifth digit.

Demographic characteristics of the taxi driver 
and control groups were recorded. The taxi 
drivers’ working hours per week and working 
weeks per year and information about habitual 
leaning of their left elbow on the edge of the 
car door were also recorded. All the participants 
provided written informed consents. The study 
was approved by the institution Ethics Committee 
and carried out according to the institutional 
guidelines and principles of the Declaration of 
Helsinki.

All the participants underwent 
electrophysiological evaluation performed by 
a single physiatrist. Bilateral upper extremities 
were evaluated. Conventional motor and sensory 
conduction studies of the median and ulnar nerves 
and sensory conduction studies of the radial nerve 
were performed.

The compound muscle action potentials 
(CMAP) were recorded using 9 mm disc surface 
cup (Ag/AgCl) electrodes (TECA Accessories, 
Medelec, Oxford instruments, Old Woking, UK) 
placed over the motor point of the abductor pollicis 
brevis muscle for the median nerve and over the 
abductor digiti minimi muscle for the ulnar nerve. 
The stimulation intensity was supramaximal. A 
point 8 cm distant to the active electrode, the wrist 
between the flexor carpi radialis and palmaris 
longus tendons, and the antecubital fossa were used 
to stimulate the median nerve. The median nerve 
distal motor latencies, forearm motor conduction 
velocities, and CMAP amplitudes were recorded. 
A point at the wrist 8 cm proximal to the active 
electrode, a point below the elbow 3-4 cm distal to 
the medial epicondyle, and a point above the elbow 
10-12 cm proximal to the second site were used to 
stimulate the ulnar nerve. The wrist was kept in the 
neutral position, while the elbow was kept flexed 
at 90 degrees during the tests. Ulnar nerve distal 
motor latencies, CMAP amplitudes, and motor 
conduction velocities at the forearm and elbow 
segments were calculated. Distal motor latencies 
were measured from the time of onset of the 
potential, while CMAP amplitudes were measured 
from baseline to the first negative peak of the 
action potential. F wave studies were performed 
on the median and ulnar nerves via recordings 
from the same muscles. At least 20 supramaximal 
stimulations were administered and the minimum F 
latencies were recorded.

Sensory nerve conduction studies were 
performed antidromically. The median nerve was 
stimulated at the wrist 12 cm from the active 
electrode and from antecubital fossa, and the 
sensory nerve action potentials (SNAP) were 
recorded with ring electrode from the third digit. 
Median nerve distal sensory latencies, SNAP 
amplitudes, and forearm sensory nerve conduction 
velocities were recorded. The ulnar nerve was 
stimulated at the wrist 12 cm from the active 
electrode, about 3-4 cm distal to the medial 
epicondyle (below the elbow), and 10-12 cm 
proximal to that site (above the elbow). Ulnar 
nerve distal sensory latencies, SNAP amplitudes, 
and sensory conduction velocities of the forearm 
and elbow segments were recorded from the fifth 
digit using ring electrodes. The lateral border of 
the radius and 12 cm proximal point to the active 
electrode were used for superficial radial nerve 
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stimulus and an electrode on the extensor pollicis 
longus tendon as a reference and one on the 
second metacarpal head lateral side as a reference 
were used to record SNAP. Distal sensory latencies 
were defined as the SNAP peak and amplitudes 
were measured from peak to peak. Latencies are 
expressed in milliseconds (ms), CMAP amplitudes 
as millivolts (mV), and SNAP amplitudes as 
microvolts (µV). Nerve conduction velocities were 
calculated as ms-1. Filter settings were 3 Hz-10 kHz 
for motor conduction studies and 20 Hz-2 kHz for 
sensory conduction studies.

Examinations were performed using a 
Medelec® Synergy multimedia electromyograph 
(Oxford Instruments, Surrey, England). All 
electrophysiological examinations were conducted 
at temperatures above 25 °C. The extremity distal 
skin temperature of each participant was measured 
at the dorsum of the hand and was maintained 
above 32 °C. If required, heating was maintained 
with hot packs.

Electrophysiological diagnosis of UNEE was 
performed according to the following criteria: 
(i) an across-elbow ulnar conduction velocity 
<50 ms-1; (ii) an across-elbow ulnar conduction 
velocity decrease of >10 ms-1 when compared 
to the forearm (90° elbow flexion); and (iii) 
decrease in CMAP amplitude of >20% with 
stimulation above the elbow compared with 
stimulation below. The presence of all three 
criteria referred to the definite UNEE, while 
the presence of two criteria referred to the 
probability of UNEE.10 In the presence of definite 
or probable UNEE, needle electromyographic 
examination was performed. Data were 

analyzed using the SPSS statistics version 11.5 
for Windows software program (SPSS Inc., 
Chicago, IL, USA). The Shapiro-Wilk test was 
applied to assess assumption of normality for 
all continuous variables. Comparisons between 
drivers and the controls were made using the 
Student’s t-test or the nonparametric Mann-
Whitney U test, as appropriate. Comparisons 
between left and right side electrophysiological 
measurements of drivers and controls were made 
using Student’s t-test for dependent samples or 
the Wilcoxon signed rank test, as appropriate. 
The Fisher's exact test was used for testing the 
association between qualitative variables. One-
way ANOVA with Tukey’s studentized range 
test was performed to examine the differences 
of dependent variables among the four groups. 
The level of statistical significance was set at 
p<0.05.

RESULTS

The mean height and weight of the taxi driver 
group were 1.74±0.07 m and 75.2±9.9 kg, 
respectively, compared to 1.73±0.08 m and 
79.1±11.9 kg, respectively, in the control group. 
There was no significant difference in demographic 
data between the two groups.

In the taxi driver group, the mean duration of 
driving was 12.8±6.9 years, the mean week per 
year was 50.3±1.5, and the mean hour per week 
was 62.0±15.9. Among the taxi drivers, 33 (82.5%) 
habitually leaned their left elbow on the edge of 
the car door, and the mean duration of driving 

Table 1. Demographic data of taxi drivers who did or not lean their elbow on the edge of the car door

Age (years) 33.4±7.6   35.9±7.2   0.413
Height (m) 1.71±0.08   1.74±0.07   0.345
Weight (kg)  73.7±13.6   75.5±9.1   0.662
Years worked as a taxi driver 8.7±6.3   13.7±6.8   0.041*
Week per year 50.0±1.6   50.4±1.5   0.601
Hour per week 56.6±20.1   63.2±15.0   0.382
Dominant hand

Right  7   31  1.000
Left  0   2  1.000

Present symptoms   1 14.3  7 21.2 1.000

SD: Standard deviation; The level of significance was set at *p <0.05.

Variables Did not lean elbow (n=7) Leaned elbow (n=33)

 Mean±SD n % Mean±SD n % p
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in these 33 taxi drivers was longer than in those 
that did not habitually lean their left elbow. The 
entire control group and 38 of the 40 taxi drivers 
were right handed. Among the taxi drivers, eight 
had at least one symptom like numbness, tingling, 
burning or pain in the distribution of the ulnar 
nerve. Apart from the duration of driving there 
were no significant differences in the demographic 
data between taxi drivers who leaned their left 
elbow on the edge of the car door and those who 
did not (Table 1).

Electrophysiological examination showed that 
radial sensory nerve conduction velocities and 
SNAP amplitudes were normal in both groups. 
Median and radial nerve electrophysiological 
findings did not differ significantly between the 
taxi drivers and control groups. In the taxi driver 
group, right side and left side ulnar nerve motor 
and sensory conduction velocities at the elbow 
segment were significantly slower, and the ulnar 
nerve minimum F latencies were significantly longer 
as in the control group (Table 2). Comparison of 

right and left ulnar nerve conduction parameters 
between taxi drivers and the control group is 
given in Table 3.

Among the non-leaning group of taxi drivers, 
there was no difference in the median, ulnar, 
or radial nerve conduction parameters, or 
minimum F latencies between the right and 
left extremities. Among the leaning group of 
taxi drivers, left ulnar nerve motor and sensory 
conduction velocities at the elbow segment were 
significantly slower than those on the right side, 
while the left ulnar nerve minimum F latencies 
were significantly longer than the right. Left side 
motor and sensory conduction velocities of the 
ulnar nerve at the elbow segment were slower in 
the leaning group of taxi drivers as compared to 
the non-leaning group of taxi drivers (Table 4). 
Comparison of the right and left ulnar nerve 
conduction parameters in the leaning and non-
leaning groups is given in Table 5.

Examination of the linear relationship between 
the numerical data showed that as the number of 

Table 2. Comparison of ulnar nerve electrophysiological parameters between and within groups

DML   2.7 2.6-2.8  2.7 2.5-2.8 0.038  2.8 2.6-3.0  2.8 2.6-3.0 0.621
CMAP 10.8±1.6   10.0±2.0   <0.001 10.9±2.0   10.5±1.8   0.142
MCVF 63.2±3.5   63.7±4.2   0.495 62.0±2.9   63.1±4.5   0.108
MCVE  68.5 64.6-73.1  66.7 64.1-72.4 0.669  60.0 56.4-62.8  53.7 47.6-56.3 <0.001
MFL  26.0 25.1-27.0  26.3 25.1-27.2 0.904  26.8 26.0-27.6  27.5 26.1-28.8 <0.001
DSL  2.7 2.6-3.0  2.7 2.6-2.9 0.247  2.8 2.7-3.0  2.8 2.7-3.0 0.796
SNAP  39.6 31.8-60.0  44.1 24.7-58.2 0.851  40.0 28.0-50.0  32.8 22.3-46.5 0.245
SCVF  64.4 60.1-68.7  64.7 62.0-67.6 0.559  62.8 60.1-66.7  64.9 61.6-67.8 0.630
SCVE 69.4±6.1   69.7±6.1   0.740 60.7±6.1   54.5±6.4   <0.001

SD: Standard deviation; Min.: Minimum; Max.: Maximum; * Comparison of right and left sides in the control group, p<0.05; ** Comparison of right and left sides in the taxi driver group, p<0.05; DML: Distal 
motor latency; CMAP: Compound muscle action potential; MCVF: Motor conduction velocity at forearm segment; MCVE: Motor conduction velocity at elbow segment; MFL: Minimum F latency; DSL: Distal 
sensory latency; SNAP: Sensory nerve action potential; SCVF: Sensory conduction velocity at forearm segment; SCVE: Sensory conduction velocity at elbow segment.

Variables Control group Taxi drivers

 Right Left  Right Left

 Mean±SD Median Min.-Max. Mean±SD Median Min.-Max. p* Mean±SD Median Min.-Max. Mean±SD Median Min.-Max. p**

Table 3. Comparison of ulnar nerve electrophysiological parameters between and within groups

DML  2.7 2.6-2.8  2.7 2.5-2.8  2.8 2.6-3.0  2.8 2.6-3.0
CMAP 10.8±1.6   10.0±2.0   10.9±2.0   10.5±1.8
MCVF 63.2±3.5   63.7±4.2   62.0±2.9   63.1±4.5
MCVE  68.5 64.6-73.1†§‡  66.7 64.1-72.4†§¶  60.0 56.4-62.8†§‡¶  53.7 47.6-56.3†§‡¶

MFL  26.0 25.1-27.0*  26.3 25.1-27.2*  26.8 26.0-27.6  27.5 26.1-28.8*
DSL  2.7 2.6-3.0  2.7 2.6-2.9  2.8 2.7-3.0  2.8 2.7-3.0
SNAP  39.6 31.8-60.0  44.1 24.7-58.2  40.0 28.0-50.0  32.8 22.3-46.5
SCVF  64.4 60.1-68.7  64.7 62.0-67.6  62.8 60.1-66.7  64.9 61.6-67.8
SCVE  69.4±6.1abµ   69.7±6.1ab&   60.7±6.1abµ&   54.5±6.4abµ&

SD: Standard deviation; Min.: Minimum; Max.: Maximum; †: Taxi driver’s right side; §: Taxi driver’s left side; ‡: Control group’s right side; ¶: Control group’s left side; *: Taxi driver’s left side; a: Taxi 
driver’s right side; b: Taxi driver’s left side; µ: Control group’s right side; &: Control group’s left side; DML: Distal motor latency; CMAP: Compound muscle action potential; MCVF: Motor conduction 
velocity at forearm segment; MCVE: Motor conduction velocity at elbow segment, MFL: Minimum F latency; DSL: Distal sensory latency; SNAP: Sensory nerve action potential; SCVF: Sensory 
conduction velocity at forearm segment; SCVE: Sensory conduction velocity at elbow segment; Means sharing common letter in the same row are significantly different from each other at p<0.05 
by one way ANOVA with Tukey’s studentized range tests.

Variables Control group Taxi drivers

 Right Left  Right Left

 Mean±SD Median Min.-Max. Mean±SD Median Min.-Max. Mean±SD Median Min.-Max. Mean±SD Median Min.-Max.
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Table 4. Comparison of ulnar nerve electrophysiological parameters between the taxi drivers that did and did not lean 
the left elbow on the edge of the car door

DML  2.8  2.8-3.1  2.8  2.5-2.8 0.112  2.7  2.6-3.0  2.8  2.6-3.0 0.182
CMAPs 10.3±1.2   10.7±1.1   0.479 11.0±2.2   10.4±2.0   0.061
MCVF 62.0±1.7   62.4±2.0   0.717 62.0±3.2   63.3±4.9   0.121
MCVE   57.1  56.1-61  56.8  54.5-64.9 0.611  60.5  56.4-63.7  52.4  47.1-56.1 <0.001
MFL   26.8  25.8-27.7  26.6  25.7-27.4 0.499  26.8  26.0-27.6  27.7  26.3-28.8 <0.001
DSL   2.9  2.8-3.0  2.7  2.7-2.9 0.176  2.8  2.7-3.0  2.8  2.8-3.0 0.728
SNAP  44.1  30.8-53.4  31.4 22.3-57.5 0.499  39.4  24.5-43.3  33.6  22.1-43.8 0.339
SCVF   65.5  61.3-67.8  65.5  61.5-67.8 1.000  62.7  60.0-66.7  64.4  61.0-67.7 0.562
SCVE 60.7±4.6   60.3±4.4   0.829 60.7±6.4   53.2±6.1   <0.001

SD: Standard deviation; Min.: Minimum; Max.: Maximum; * Comparison of right and left sides in the control group, p<0.05; ** Comparison of right and left sides in the taxi driver group, p<0.05; DML: Distal 
motor latency; CMAP: Compound muscle action potential; MCVF: Motor conduction velocity at forearm segment; MCVE: Motor conduction velocity at elbow segment; MFL: Minimum F latency; DSL: Distal 
sensory latency; SNAP: Sensory nerve action potential; SCVF: Sensory conduction velocity at forearm segment; SCVE: Sensory conduction velocity at elbow segment.

Variables Did not lean elbow Leaned elbow

 Right Left  Right Left

 Mean±SD Median Min.-Max. Mean±SD Median Min.-Max. p* Mean±SD Median Min.-Max. Mean±SD Median Min.-Max. p**

Table 5. Comparison of ulnar nerve electrophysiological parameters between taxi drivers that did and did not 
lean the left elbow on the edge of the car door

DML   2.8  2.8-3.1  2.8  2.5-2.8  2.7  2.6-3.0  2.8  2.6-3.0
CMAPs 10.3±1.2   10.7±1.1   11.0±2.2   10.4±2.0
MCVF 62.0±1.7   62.4±2.0   62.0±3.2   63.3±4.9
MCVE   57.1  56.1-61†§  56.8  54.5-64.9†‡  60.5  56.4-63.7  52.4 47.1-56.1†§‡

MFL   26.8  25.8-27.7ab  26.6  25.7-27.4a∞  26.8  26.0-27.6  27.7  26.3-28.8ab∞

DSL   2.9  2.8-3.0  2.7  2.7-2.9  2.8  2.7-3.0  2.8  2.8-3.0
SNAP  44.1  30.8-53.4  31.4  22.3-57.5  39.4  24.5-43.3  33.6  22.1-43.8
SCVF   65.5  61.3-67.8  65.5  61.5-67.8  62.7  60.0-66.7  64.4  61.0-67.7
SCVE 60.7±4.6*#   60.3±4.4*µ   60.7±6.4   53.2±6.1*#µ

SD: Standard deviation; Min.: Minimum; Max.: Maximum; †: Leaned elbow’s left side; §: Did not lean elbow’s right side; ‡: Did not lean elbow’s left side; a: Leaned elbow’s left side; b: Did not lean 
elbow’s right side; ∞: Did not lean elbow’s left side; *: Leaned elbow’s left side; #: Did not lean elbow’s right side; μ: Did not lean elbow’s left side; DML: Distal motor latency; CMAP: Compound 
muscle action potential; MCVF: Motor conduction velocity at  forearm segment;  MCVE: Motor conduction velocity at elbow segment; MFL: Minimum F latency; DSL: Distal sensory latency; SNAP: 
Sensory nerve action potential; SCVF: Sensory conduction velocity at forearm segment; SCVE: Sensory conduction velocity at  elbow segment; Means sharing common letter in the same row are 
significantly different from each other at p<0.05 by one way ANOVA with Tukey’s studentized range tests.

Variables Did not lean elbow Leaned elbow

 Right Left  Right Left

 Mean±SD Median Min.-Max. Mean±SD Median Min.-Max. Mean±SD Median Min.-Max. Mean±SD Median Min.-Max.

years working as a taxi driver and hours worked 
per week increased, left ulnar nerve motor and 
sensory conduction velocities at the elbow segment 
decreased significantly (p<0.01).

Ulnar entrapment neuropathy at the elbow was 
electrophysiologically diagnosed in nine (22.5%) 
taxi drivers of the leaning group (1 definite and 
8 probable). The condition was not diagnosed in 
taxi drivers of the non-leaning group. All cases 
of UNEE were unilateral, two on the right side, 
and seven on the left side. Four of these nine 
taxi drivers complained of subjective symptoms 
without objective sensory or motor deficit of 
the ulnar nerve. Denervation potentials were 
observed in the abductor digiti minimi muscle in 
a taxi driver with probable UNEE.

DISCUSSION

Ulnar entrapment neuropathy at the elbow was 
described by Hagberg et al.11 as the second most 

leading occupational upper-limb nerve entrapment 
after carpal tunnel syndrome. The prevalence of 
UNEE has been reported to vary from 2.8% among 
workers whose occupations require repetitive work 
to 6.8% in floor cleaners.12,13

Although the literature contains only a 
few studies on work-related ulnar entrapment 
neuropathy, a high prevalence among some 
professions in particular has been reported. The 
rate of ulnar nerve involvement was reported as 
40% of musicians (n=69) and 42.5% of workers 
operating vibrating tools (n=167), although 
they had only asymptomatic across-elbow ulnar 
nerve conduction delay.14,15 Nainzadeh et al.16 
reported that UNEE was identified in 105 out of 
148 computer keyboard operators, referred for 
electrodiagnosis due to clinical suspicion of focal 
upper limp neuropathies. Descatha et al.12 found 
15 incident cases of UNEE among 598 industrial 
workers during a three-year follow-up, and these 
resulted in an estimated incidence of 8.4/1,000 
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person-years. Descatha et al.12 reported that 
the major risk factors for UNEE were obesity, 
repetitive actions, and working at a stable position.

It has been reported that external and internal 
pressure on the ulnar nerve might occur in 
drivers as a result of prolonged elbow flexion 
and leaning the elbow on the lower edge of 
the window;17 however, controlled studies have 
not been conducted to confirm this hypothesis. 
Abdel-Salam et al.18 reported three truck drivers 
diagnosed with UNEE. To the best of our 
knowledge, the present study is the first controlled 
study on UNEE in taxi drivers and the relationship 
between UNEE and habitually leaning the elbow 
on the lower edge of the window.

In the taxi driver group, the right and left 
side ulnar nerve motor and sensory conduction 
velocities at the elbow segment were slower, 
and the minimum F latencies were longer than 
those in the control group. Moreover, the left 
side ulnar nerve motor and sensory conduction 
velocities at the elbow segment were slower, and 
the minimum F latencies were longer than those 
on the right side in the taxi driver group. The 
bilateral nature of the findings might have been 
because the drivers’ right and left elbows were 
exposed to long-term flexion while handling the 
steering-wheel, and because of repetitive flexion 
and extension at the right elbow while shifting 
gears. The additional effect of compression 
caused by leaning the left elbow on the lower 
edge of the window may also be a cause, 
all independent of the dominant side. As we 
expected, the ulnar nerve was affected due to 
long-term flexion of the left elbow in the taxi 
driver group as evidenced by slower motor 
and sensory conduction velocities and longer 
F latencies on the left side than on the right side. 
Increased cubital tunnel pressures with elbow 
flexion have been reported in clinical studies.19 
Elbow flexion may cause cubital tunnel flattening, 
increasing the pressure and decreasing the blood 
supply.20 Flexion enlarges the space between the 
olecranon and the medial epicondyle, increases 
the Osborne ligament’s tension, and compresses 
the ulnar nerve.21

Furthermore, in addition to the long-term 
flexion, the mechanical pressure caused by 
leaning the elbow was also considered in 
this present study. Thus, in addition to the 

long-term flexion, the mechanical pressure 
caused by leaning the elbow was also taken 
into consideration. Among the leaning group 
of taxi drivers, ulnar nerve motor and sensory 
conduction velocities on the left side at the 
elbow segment were slower and the minimum 
F latencies were longer than those on the 
right side. Moreover, all taxi drivers diagnosed 
electrophysiologically as having UNEE were 
included in the leaning group. The right and left 
side ulnar nerve conduction parameters and the 
minimum F latencies in the non-leaning group of 
taxi drivers were statistically similar. This effect 
can be explained by the long-term elbow flexion 
and the exposure of the ulnar nerve to direct 
pressure at the left in relation to the results of 
the previous studies.18,22 Comparison of taxi 
drivers with healthy controls demonstrated that 
the more salient effect on the left ulnar nerve 
in subjects leaning their elbows, the more 
pronounced effect of direct mechanical pressure. 
This is unlike the slowed down ulnar nerve 
motor and sensory conduction velocity at the 
elbow segment at both sides and the longer 
minimum F latencies, suggesting that the ulnar 
nerve was affected due to both elbows being in 
long-term flexion while handling the steering-
wheel and repetitive flexion and extension 
actions at the right elbow while shifting the gear. 
In addition to mechanical pressure, shoulder 
abduction accompanying elbow traction while 
leaning the left elbow on the lower edge of 
the window causes an increase in ulnar nerve 
traction and intraneural pressure.18,23,24 With the 
shoulder abducted, elbow flexed and the forearm 
pronated, as in the driving position described, 
the ulnar nerve is clearly at risk. The damage 
arises from external pressure on the window-sill 
and from the physiological pressure from the 
deformed arcuate ligament, accentuated by the 
persistent vibration from the road surface.18

It should not be forgotten that risk factors 
regarding the professional and personal 
activities are related to the frequency and 
duration of the action.17 Descatha et al.12 
reported that the frequency of UNEE increased 
as the number of years worked increased. 
A study conducted with engineers reported that 
increased hours worked per day increased the 
risk of upper extremity entrapment neuropathy, 
and that daily rest periods lowered the risk.25 
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In the present study, a significant decrease in 
left ulnar nerve motor and sensory conduction 
velocities at the elbow segment in the taxi 
driver group was observed as the number of 
years as a taxi driver and hours worked per 
week increased.

The relationship between the side of the lesion 
and the side of the leaning elbow are compatible 
as seen. The potential for ulnar nerve damage due 
to shifting gears with the right arm, in addition 
to repetitive and long-term right and left elbow 
flexion while driving must not be overlooked. 
According to results of the present study, the right 
elbow was affected by repetitive movement, and 
long-term left elbow flexion caused a reduction in 
nerve conduction velocity, primarily due to direct 
compressive pressure and resultant prolonged F 
latency response.

In conclusion, the present study shows that 
electrodiagnostically diagnosed UNEE may 
develop in taxi drivers who habitually lean 
their elbow on the lower edge of the window. 
However, further large-scale studies are required 
to definitively define UNEE as an occupational 
disorder in taxi drivers.
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