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ABSTRACT
Aim: Diabetes mellitus is specifically a condition of hyperglycemia, insulin resistance, and relative impairment in insulin secre-
tion.It is characterized by micro and macro vascular complications that lead to significant morbidity and mortality. Diabetic periph-
eral neuropathy is one of the most common long term complications of DM. HbA1c estimation is usually done which is indicative 
of glycaemic control. Nerve conduction studies (NCS) are electrodiagnostic tests used to evaluate the ability of the electrical 
conduction of the motor and the sensory nerves.
Therefore the effect of HbA1c on the nerve conduction velocity in Type 2 Diabetes Mellitus Patients was studied.
Methodology: Total number of 60 subjects (diabetic subjects and the healthy controls) were examined to assess the Diabetic 
neuropathy. Sensory Nerve conduction velocity (NCV) test was done along with the estimation of HbA1c levels in all the diabetic 
subjects (HbA1c≥6.5%) and the healthy controls.
Results: The analysis showed that the nerve conduction velocity decreased in diabetic patients with apoor glycaemic control in 
comparison to healthy and diabetic subjects with good glycaemic control.
Conclusion: In diabetic subjects there is progressive neuronal involvement which is accelerated by poor glycaemic control lead-
ing to development of diabetic neuropathy. Therefore, NCS can be employed for the early detection of neuropathy in diabetic 
patients.
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INTRODUCTION

Diabetes mellitus is specifically a condition involving hy-
perglycaemia, insulin resistance, and relative impairment 
in insulin secretion [1]. It has become one of the fastest 
spreading endocrine disorders, characterized by metabolic 
abnormalities and with prolonged duration there is ongo-
ing micro and macro vascular complications that can lead 
to significant morbidity and mortality [2]. In response to 
insulin resistance, hyperinsulinemia play an important role 
in the genesis of these abnormalities. The most commonly 
occurring microvascular complication is “Diabetic neurop-
athy” (DN) that accounts for around 28% of all the compli-
cations seen in diabetics [3]. It is a progressive condition 
with presence of chronic period of asymptomatic stage [4]. 

In the asymptomatic stages, it leads to the diabetic foot as 
the disease process progresses, which proves to be a highly 
morbid condition that arises from the infection and the ul-
ceration of the foot, ultimately which may lead to amputa-
tion [5]. Therefore, identification of neuropathy in diabet-
ics is considered to be important. For preventing DN and 
other diabetic complications; early identification and good 
glycaemic control are the essential factors. According to 
the recommendations of the American Academy of Neu-
rology at least one of the five criteria for diagnosing DN 
should be present: Symptoms, Signs, electro-diagnostic 
tests, Quantitative sensory tests and Autonomic testing [6]. 
Practically, Nerve conduction studies (NCS) are electro-
diagnostic tests which are used to evaluate the ability of the 
electrical conduction of the motor and the sensory nerves. 
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Also, it is a known fact that poor glycaemic control is re-
sponsible for early onset of microvasular complications 
[7]. Glycated haemoglobin (HbA1c) has been established 
as a marker of glycaemic control and it also provides an 
indication of the risks that produces onset of microvascular 
complications [8]. 50% of patients present with symptoms 
like sensation of numbness, tingling, sharp burning pain. 
The patients may have a “glove and stocking” distribution 
of sensory symptoms involvement. Hence, we intended to 
correlate Nerve conduction studies (NCS) with HbA1c to 
establish their role in Diabetes.

MATERIALS AND METHODS

This study was undertaken in the Department of Physiol-
ogy in collaboration with Rajiv Gandhi Centre for Diabetes 
and Endocrinology on patients of Type 2 Diabetes Mellitus 
(T2DM) attending Diabetes clinic at J. N. Medical College, 
Aligarh Muslim University, India after approval from insti-
tutional research and ethical committee.

.A total number of 60 subjects were included in the study 
group. The patients of 29-69years of age with a history of 
diabetes for 5-10 years attending the diabetic OPD were 
selected. Glycated haemoglobin levels were estimated, de-
pending on the values of HbA1c subjects were divided into 
2 Study Groups:

Group 1: 30 Type II diabetes mellitus patients with poor gly-
cemic control, of both sexes, of age group 29-69 years.

Group 2: 30 Non-diabetic healthy subjects, of both sexes, of 
age group 29-69 years as a control group.

Group 2 was not associated with polyneuropathy, family his-
tory of peripheral nerve disease and consumed alcohol or 
drugs with potential neurotoxic effects. Patients with Type I 
DM, Type II DM patients on insulin therapy were excluded.

A consent was obtained from each participant and procedure 
was explained. Windows based Computerized EMG/NCV 
equipment NeuroStim4 in NCV lab in the Department of 
Physiology was used for electrophysiological analysis using 
surface electrodes to record the NCV.

Nerve Latency (ms) Amplitude (mV) NCV (m/s)

SURAL 2.56 ± 0.61 18.0 50.9±5.4

Statistical evaluation of the results was performed using the 
statistical package IBM SPSS22. The data was summarized 
to test the difference in the mean values between the groups 1 
and 2 by using the Student’s (unpaired) t test; p values < 0.05 
were taken as the level of significance. Pearson’s correlation 
was used to correlate between the different parameters.

RESULTS

Table 1: Comparison between various parameters of 
the two groups.
Parameters Group 1 Group 2 P value

( n=30) (n= 30) Group 1 v/s Group 2

HbA1c (%) 8.53 ± 2.5 5.14 ± 0.2 0.000*

Nerve conduction

velocity (NCV)
(m/s)

25.32± 
12.31

51.30 ±3.6 0.001*

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).

Figure 1: Shows the parameters of HbA1C levels and Senso-
ry Nerve Conduction Velocity (SNCV) of Sural nerves of lower 
limbs of group 1(diabetics subjects) and group 2 (control).

Table 2: Correlation between HbA1c levels with NCV 
by applying Pearson’s correlation test
Relationship 
between

Mean R value P - value

HbA1c v/s
NCV

20.15 ± 10.77 -0.806 0.002

Figure 2: Correlation between SNCV and HbA1c levels in 
T2DM – shows a negative trend that as the HbA1c levels in-
crease (poor glycaemic control), there is reduction in the nerve 
conduction velocity in sural nerve.
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Figure 3: Shows decrease in SNCV value of lower limb nerve 
(Sural nerve) with increasing duration of diabetes.

DISCUSSION

Diabetic neuropathy is a common complication of diabe-
tes mellitus leading to severe morbidity that compromises 
the quality of life and affects daily routine activities. An 
intensive treatment of neuropathy at the sub clinical level 
decreases the risk of neuropathy [9]. One of the important 
methods for assessing nerve functions in DN is the Nerve 
conduction studies. In this study, it was observed that the 
nerve conduction velocity progressively decreased from the 
controls (51.30 ±3.6) to the diabetics with poor glycaemic 
control (25.32± 12.31). These findings are in accordance 
with those of previous researchers [10] Bansal et al, 2006 
have suggested that the slowing of NCV indicates it is due 
to the continuous damage occurring to the myelin sheaths 
and they are also of the opinion that the amplitude decreases 
with the rising HbA1c levels, thus resulting in the onset and 
progression of axonopathy [11]. Therefore, the monitoring 
of diabetic patients with NCS may provide help in predict-
ing the onset of DN. So we draw a conclusion, that the es-
timation 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 diabe-
tes. Also Clayton W, Elasy TA et al,2009 showed that the 
accumulation of sugar products results in a decrease in the 
synthesis of nerve cell myoinositol, which inhibits Na+/K+ 
ATPase activity, that is required for normal neuron conduc-
tion. Decrease in activity of Na+/K+ ATPase pump results 
in Na +/K+ retention, oedema, myelin swelling, axoglial 
dysfunction and nerve degeneration; further leading to cause 
neuropathy. [12]

CONCLUSION

The present study showed that both, nerve conduction stud-
ies and glycated hemoglobin, are useful modality for de-
tecting diabetic neuropathy. Nerve conduction studies are 
one of the important methods for diagnosis and evaluation 
of diabetic sensorimotor polyneuropathy especially for the 
subclinical neuropathies. Routine nerve conduction studies 
can be done regularly in diabetic subjects at least on yearly 
basis. Our study recognises that periodic screening should 

be carried out in diabetics to prevent long term complica-
tions of diabetes.
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