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A Study on the Utility of Nerve  
Conduction Studies in Type 2  

Diabetes Mellitus
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ABSTRACT
Back ground and Objectives: Neuropathy is one of the 
common complications of diabetes, in which the patient’s 
quality of life is compromised. Nerve conduction studies (NCS) 
are not commonly employed to detect the neuropathy. The 
present study was undertaken to find out the utility of NCS as 
early indicator of neuropathy in diabetic patients. 

Methods: 45 diabetes mellitus patients with normal HbA1c 
levels and 45 diabetes mellitus patients with elevated HbA1c 
levels were selected, making it a total of 90 diabetes mellitus 
patients. 45 non-diabetic, healthy subjects were chosen as a 

control group. The nerve conduction velocity was tested in all 
the diabetic subjects and the healthy controls.

Results: The analysis showed that the nerve conduction 
velocity progressively decreased from the controls (49.0 ± 3.9) 
to the diabetics with a good glycaemic control (47.2 ± 2.8), to the 
diabetics with a poor glycaemic control (45.3 ± 3.1).

Interpretation and Conclusion: There is a progressive neuronal 
involvement in the diabetic process which is accelerated by poor 
glycaemic control. Therefore, nerve conduction studies can be 
employed for testing and for the early indication of neuropathy 
in diabetic patients. 
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INTRODUCTION
Diabetes mellitus, the most common endocrine disorder is 
characterized by metabolic abnormalities and in the long run with 
micro and macro vascular complications that cause significant 
morbidity and mortality [1]. Diabetic neuropathy (DN) is one of 
the most commonly occurring microvascular complications 
accounting for 28% of all the complications in diabetics [2]. It is 
a progressive process that has a long asymptomatic stage [3]. It 
is important to identify neuropathy in the asymptomatic stages 
as the disease process progresses to the diabetic foot, a highly 
morbid condition that arises from the infection and the ulceration 
of the foot, finally leading to amputation [4]. Early identification 
and glycaemic control are the key factors for preventing DN. The 
American Academy of Neurology recommends at least one of the 
five criteria for diagnosing DN: Symptoms, Signs, Electrodiagnostic 
tests, Quantitative sensory\tests and Autonomic testing [5]. 
Practically, electrodiagnostic tests are less utilized for the diagnosis 
or for the follow-up of DN. Nerve conduction studies (NCS) are 
electrodiagnostic tests which are used to evaluate the ability of the 
electrical conduction of the motor and the sensory nerves. 

Also, it is known that poor glycaemic control is responsible for 
microvasular complications [6]. Glycated haemoglobin (HbA1c) has 
not only been established as a marker of glycaemic control but it 
also indicates the risk of developing small vessel complications [7]. 

Therefore, we intended to correlate NCS with HbA1c to establish 
the role of NCS in diabetes mellitus, so that it can help in identifying 
the asymptomatic stage of DN and so that preventive measures 
can be instituted.

MATERIALS AND METHODS
This study was undertaken in the Department of Physiology, JJM 
Medical College, Davangere, after the following approval from the 

research and ethical committees. Type 2 diabetic patients attending 
the OPD of the JJM Medical Teaching Hospital were selected after 
obtaining their consent. Male, right handed patients with established 
type 2 diabetes of 5 to 10 years duration and those who were on 
treatment were tested for glycated haemoglobin (HbA1c) levels. 
Based on the HbA1c levels, 45 diabetic patients with HbA1c levels 
of <7.0 and 45 patients with HbA1c levels of >7.0 were selected 
and grouped into group 1 and group 2 categories respectively. 
Forty five age matched male, right handed volunteers, who were 
non diabetics and healthy were selected as controls and were 
grouped as group 3. The nerve conduction velocity was studied 
for the ulnar nerve of the right hand in all the 135 individuals. The 
neurophysiological measurements were performed in a warm room 
with the participants in a sitting position, with their forearms parti-
ally flexed. Nerve conduction velocity measurements were made 
by using an electromyograph (INCO Ambala). The surface was 
brass plated, stimulating electrodes were placed at 5 cm below 
the medial epicondyle and at 5 cm above the medial epicondyle 
and the recording electrodes were placed over the abductor digiti 
minimi (ADM) muscle on the ulnar side of the hand i.e between 
the fifth metacarpophalangeal joint and the pisiform bone. The 
compound muscle action potentials (CMAPs) were evoked by the 
electrical stimulation (0.1 ms duration, constant current pulse) of 
the ulnar nerve, starting with a minimum and progressing to the 
maximum intensity of the stimuli. Latency, amplitude and nerve 
conduction velocity were assessed. The data was summarized to 
test the difference in the mean values between the groups 1, 2 and 
3 by using the Student’s ‘t’ test; p values < 0.05 were taken as 
the level of significance. Further, Pearson’s correlation was used to 
correlate between the different parameters. The HbA1c levels were 
determined by the borate affinity assay (NycoCard, AXIS-SHIELD 
PoC AS, Norway).
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RESULTS
The study included 45 controls and 90 diabetics. Both the cases 
and the controls were aged between 40 to 60 years. The results 
are shown in the [Tables/Figs 1 and 2]. [Table/Fig-1] shows the 
Mean ± SD of HbA1c, nerve conduction velocity (NCV), total 
latency and amplitude in groups 1, 2 and 3. The nerve conduction 
velocity showed a progressive decrease with the HbA1c levels 
(49.0 ± 3.9, 47.2 ± 2.8 and 45.3 ± 3.1 in controls, in diabetics 
with normal HbA1c levels and in diabetics with raised HbA1c 
levels respectively). Total latency showed a significant increase 
with poor glycaemic control in the diabetics. [Table/Fig-2] shows 
the Pearson’s correlation between the parameters. There was 
an inverse correlation between HbA1c and the nerve conduction 
velocity and a significant positive correlation with latency.

DISCUSSION
Diabetic neuropathy is a common complication of diabetes mellitus 
with severe morbidity, compromising the quality of life. An intensive 
treatment of neuropathy at the sub clinical level decreases the risk of 
neuropathy [8]. Therefore, there is a need of methods to identify the 
at-risk diabetic patients for neuropathy. Nerve conduction studies 
are one of the important methods for assessing nerve functions 
in DN. In this study, it was observed that the nerve conduction 
velocity progressively decreased from the controls (49.0 ± 3.9) 
to the diabetics with good glycaemic control (47.2 ± 2.8), to the 
diabetics with poor glycaemic control (45.3 ± 3.1). These findings 
are in accordance with those of previous researchers [9]. Bansal 
et al (2006) have suggested that the slowing of NCV indicates 
the ongoing damage to the myelin sheaths and they are also of 
the opinion that the amplitude decreases with the rising HbA1c 
levels, thus suggesting the onset of axonopathy [10]. Therefore, 
the monitoring of diabetic patients with NCS may help in predicting 
the onset of DN. Since this was a cross sectional study, follow-
up studies and interventional studies are required to emphasize 
the importance of the NCV estimation. Since the underlying 
inflammation was the cause for establishing the diabetes and its 
complications, this study would have been strengthened if it had 
correlated with one of the inflammatory markers like hsCRP.

In conclusion, the estimation of both NCV and the HbA1c levels in 
diabetics is helpful in identifying the risk category for DN, which is 
one of the main causes for severe morbidity among the diabetes 
mellitus patients.
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parameters

Groups p-value

Group 1 Group 2 Group 3

Group 3
v/s

Group 1

Group 3
v/s

Group 2

Group 1
v/s

Group 2

diabetics with 
normal hba1c 

 (n = 45)

diabetics with 
high hba1c  

(n = 45)
Controls
(n = 45)

HbA1c (%) 5.3 ± 0.8 8.2 ± 1.6 4.5 ± 0.5 < 0.55(NS) < 0.001 (HS) < 0.01 (S)

Nerve Conduction Velocity 
(NCV) (m/s)

47.2 ± 2.8 45.3 ± 3.1 49.0 ± 3.9 < 0.001 (HS) < 0.001 (HS) 0.01 (S)

Total Latency (ms) 4.8 ± 2.1 4.9 ± 2.2 4.6 ± 1.9 < 0.001 (HS) < 0.001 (HS) < 0.01 (S)

Amplitude (mV) 5.1 ± 1.1 5.0 ± 1.3 5.3 ± 0.8 < 0.01 (S) < 0.001 (HS) < 0.05 (S)

Diabetic duration (years) 7.3 ± 2.4 7.9 ± 2.1 – – – < 0.68 (NS)

[Table/Fig-1]: Comparison of various parameters in the three groups

The values are expressed as their Mean ± SD.
HS = Highly significant (p<0.001).
S = Significant (p<0.05).
NS = Not significant (p>0.05).

Relationship between r - values p – value Significance

HbA1c vs NCV –0.43 < 0.01 S

HbA1c vs. TL + 0.33 0.07 NS

HbA1c vs. Amplitude – 0.14 0.01 S

[Table/Fig-2]: Pearson’s Correlation between the Parameters

r = Pearson’s correlation co-efficient.
HS = Highly significant (p<0.001)
S = Significant (p<0.05)
NS = Not significant (p>0.05)
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