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FREQUENCY OF SENSORYMOTOR NEUROPATHY IN

TYPE 2 DIABETICS

Nadia A. Ather, Rukhsana Abdul Sattar, Jamal Ara.

INTRODUCTION

Currently, there is a pandemic of diabetes mellitus (DM),

with an estimated doubling of the world diabetic population

from 110 million in 1994 to 221 million by 2010
1
. This

increase makes diabetic complications an obvious public

health problem. Estimates of the prevalence of diabetic

neuropathy vary widely from 5% to nearly 60% and

sometimes 100% if patients with asymptomatic

abnormalities of nerve conduction are included
2
. In a

study of 4,400 patients with type-2 DM, Pirart  found a
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ABSTARCT:

Objectives: To determine the frequency of sensory motor neuropathy in type 2 diabetics at the time of

presentation to the hospital.

Study design: Non interventional, descriptive.

Subjects and methods: The study was conducted at Medical Unit-1, Jinnah Postgraduate Medical Center,

Karachi, from November 2005 to April 2006. Patients of different ages and either gender with history of

confirmed diabetes for ten years and above, on regular follow up were included. Those with non-diabetic

causes of hyperglycemia or neuropathy were excluded. Relevant features like age, gender, treatment,

symptoms , signs, nerve conduction study (NCS) results, duration of Diabetes mellitus (DM), fasting blood

sugar (FBS) and serum values of  glycosylated hemoglobin (HB1Ac) were recorded.

Results: Out of a total of 300 patients, there were 111 female and 189 male patients. Mean age was 58 11.23

years. Mean duration of diabetes was 13.6 5.48 years. One hundred and twenty three patients had symptoms

of neuropathy. Clinical examination revealed mixed sensory and motor signs in 135 (45%) patients. Nerve

conduction studies revealed abnormalities in 159 (53%) patients. Among patients having an abnormal NCS,

the fasting blood glucose (FBS) was <120 mg/dl in 12 (7.5%) patients, while it was > 120mg/dl in 147 (91%)

patients. The  glycosylated hemoglobin ranged from 4-15% with mean of 8.1% and standard deviation of

2.5%. This showed significant association (p <0.001) of peripheral neuropathy with abnormal FBS, HB1Ac

and duration of diabetes.

Conclusion:  NCS diagnosed the neuropathy in more than half of the total number of patients, including

both symptomatic and asymptomatic patients. Majority of the patients revealed symmetrical and a mixed

type (motor and sensory) polyneuropathy.  This shows that nerve conduction may not be concordant with

the clinical signs and symptoms. NCS detects neuropathy much earlier, before it becomes evident clinically.

 The neuropathy is associated with abonromal fasting blood sugar, HBIAC and duration of diabetes.

Key words: Diabetes mellitus, neuropathy, blood sugar, glycosylated hemoglobin, nerve conduction study.

prevalence of 7.5% at diagnosis,
3
 which rose linearly to

50% after 25 years. In a similar study among newly

diagnosed diabetics, a prevalence rate of 11.6% was

reported
4
. Another population-based study of type-1 and

type-2 diabetics in the United States yielded a cumulative

incidence of distal symmetrical polyneuropathy of 4%

after five years and 15% after 20 years of the diagnosis

of DM
4
.

The routine investigation worksheet of a common diabetic

in the hospital rarely includes nerve conduction studies.

Hence the likely hood of detecting the development of

and documenting asymptomatic neuropathy is very low.



The aim of this study was to determine the frequency of

peripheral neuropathy in a group of diabetics by nerve

conduction studies to make quantitative analysis of motor

or sensory losses among this group and compare it with

the extent of clinically evident  neuropathy among the

group.

PATIENTS AND METHODS

 This non interventional, descriptive study was conducted

at Medical Unit 1, J.P.M.C., Karachi, from November

2005 to April 2006. Three hundred patients were included

in the study. All indoor and outdoor patients of either

gender having type-2 diabetes for a period of ten years

or more, irrespective of symptoms of neuropathy were

included in this study. Patients having gestational diabetes,

impaired glucose tolerance and transient hyperglycemia

due to stress/medications were excluded from the study.

Patients who had neuropathy due to other causes were

also excluded. All patients underwent a complete history

including their duration of diabetes, subjective complaints

regarding peripheral neuropathy (paresthesias, numbness,

decreased sensations, pins-and-needles sensation, deep

tendon reflexes etc.) and family history of diabetes. All

patients had a detailed systemic examination specially

taking into account the central nervous system (sensory

system: position sense, vibration sense and pin prick;

motor system: power and reflexes: cranial nerves and co-

ordination). All patients underwent a fasting and random

blood sugar, glycosylated hemoglobin (HBIAC) and nerve

conduction studies. Nerve conduction studies determined

the conduction velocities of involved nerves in

symptomatic patients. While conduction velocities of

peripheral nerves of upper (ulnar, median and radial

nerves) and lower limbs (sural and posterior tibial) were

determined in all asymptomatic patients to detect a sub

clinical neuropathy  if any. All the features like age,

gender, symptoms, signs and NCS, duration of DM, FBS,

and HB1Ac were recorded on proforma. According to

WHO the normal fasting blood glucose level less than

126 mg/dl is considered normal
5
 and taken as the  reference

range of fasting blood glucose in this study. Consent was

taken from institutional ethical committee and from

individual patients included in the study.

Statistical software �SPSS-10.0� was used for statistical

data analysis. Male to female ratio was computed for

gender distribution. Age was presented by mean + SD

and histogram of age distribution was made. All qualitative

response variables like treatment, symptoms, signs and
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 NCS were presented by frequencies and percentages; chi

square test was applied to compare significance of

proportions of these variables between normal and patients

with neuropathy. Ward funds sponsored the study.

RESULTS

Three hundred patients of type 2 diabetes were evaluated

clinically and electro physiologically. Among 300 patients,

189 (63%) were males and 177 (59%) were asymptomatic

(Table I). Age ranged from 39-90 years (mean 58 11.2).

Without neuropathy

With neuropathy

Total

Complication

Table I: Frequency of neuropathy according to symptoms

*Significant relationship of symptoms with neuropathy p <0.0001

Symptoms

141

(47.0%)

159

(53.0%)

300

Total

  0

(0%)

123*

(100.0%)

123

(41.0%)

Present Absent

141

(79.7%)

36

(20.3%)

177

(59.0%)

Without neuropathy

With neuropathy

Total

Complication

Table II: Frequency of neuropathy according to clinical
examination

*Shows significant association of signs with neuropathy p < 0.0001

Signs

141

(47.0%)

159

(53.0%)

300

Total
Absent

141

(85.5%)

24

(14.5%)

165

(55.0%)

 0 (0%)

135*

(100.0%)

135

(45.0%)

Present

Duration of diabetes was 10-40 years (mean 13.6 years).

Clinical examination revealed mixed sensory and motor

signs in 135 (45%) patients (Table II). NCS revealed

abnormalities in a total of 159 (53%) patients (Table III).

The glycosylated hemoglobin ranged from 4-15% (mean

8.1%,  2.5%). This showed significant relationship (p<

0.05) of neuropathy with the age, duration of diabetes,

symptoms (Table I), signs (Table II) and with NCS

abnormalities (Table III).

Among patients having an abnormal NCS, the fasting

blood glucose (FBS) was <120 mg/dl in 12 (7.5%) patients,



while it was > 120mg/dl in 147 (91%) patients. The range

of glycosylated hemoglobin was 4-15% (8.1%  2.5%).

This showed significant association of peripheral

neuropathy with abnormal FBS, HB1Ac and duration of

diabetes (p <0.001, Table IV).
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features vary immensely, and patients may present to a

wide spectrum of specialties, from dermatology to podiatry,

for example, or from urology to cardiology. Neuropathies

lead to a progressive loss of nerve fibers, which may

affect both principle divisions of the peripheral nervous

system. There is increasing evidence that measures of

neuropathy, such as electrophysiology and quantitative

tests, are predictors of not only end points, including foot

ulceration, but also of mortality
8
. Neuropathies result in

numbness and sometimes pain and weakness in the hands,

arms, feet, and legs. Problems may also occur in every

organ system, including the digestive tract, heart, and sex

organs. Patients with diabetes can develop nerve

complication at any time, but the longer the duration of

diabetes, the greater the risk.

An estimated 50 percent of those with diabetes have some

form of neuropathy, but not all with neuropathy have

symptoms
9
. In recent study conducted by Rana and

co-workers has estimated a prevalence of 2.2% in a sample

of Pakistani population where they have found the

prevalence to be the same in Kasur District as in  the rest

of Pakistan
10

. Shaukat et al. in another prevalence study

have found the prevalence of Diabetes mellitus to be

5.33% in Bahwalpur area 
11

. Yousaf and  Chaudary in

found the prevalence of  Diabetes mellitus among Pakistani

 Hajj pilgrims to be very high  (14.7 percent)
12

 as compared

to prevalence rates found among average Pakistani

population reported   by  others 
11, 13

. This wide difference

has emerged due to the difference in the screening methods.

This study showed the similar showed neuropathy in 53%

patients of NIDDM. Forty one percent  were symptomatic

and 45% showed clinical signs. Another study conducted

by Fedele et al. showed the prevalence of diabetic

neuropathy in up to 32.3% patients of DM in Italy
14

. This

difference reflects the higher prevalence of DM in Pakistan

and lack of early diagnosis of DM resulting in higher

frequency of its complications. The reason behind their

not seeking medical attention is the poor quality of life

among our patients, lack of awareness and poor follow

up and health care facilities.  The highest rates of

neuropathy are among people who have had the disease

for at least 25 years
15

.  Neuropathy was consistently related

to diabetes duration in a number of studies 
16, 17

. Decrease

in sensory thresholds have been found to be related to the

degree of hyperglycemia 
18

 in both cross-sectional and

follow-up studies. In the WESDR, the development of

symptoms of the loss of tactile and temperature sensation

tended to be related to HbA1c 
19

.

DISCUSSION

Diabetic neuropathies (DN) are a family of nerve disorders

caused by diabetes. People with diabetes can, over time,

have damage to nerves throughout the body. The

neuropathies are among the most common of the long-

term complications of diabetes, affecting up to 50% of

patients. Members of an international consensus meeting

on the outpatient diagnosis and management of DN agreed

on a simple definition of DN as "the presence of symptoms

and/or signs of peripheral nerve dysfunction in people

with diabetes after the exclusion of other causes " 
6
. It

was also agreed that neuropathy cannot be diagnosed

without a careful clinical examination�absence of

symptoms cannot be equated with absence of neuropathy,

as asymptomatic neuropathy is common. The importance

of excluding nondiabetic causes was emphasized in the

Rochester Diabetic Neuropathy Study, in which up to

10% of peripheral neuropathy in diabetic patients was

deemed to be of nondiabetic causation
7
.  Their clinical

Without neuropathy

With neuropathy

Total

Complication

Table III: Frequency of neuropathy according to nerve
conduction studies (p=0.661)

Gender

141

(47.0%)

159

(53.0%)

300

Total

54

(48.6%)

57

(51.4%)

111

(37.0%)

Female Male

141

(79.7%)

36

(20.3%)

177

(59.0%)

 Fasting blood sugar level

Glycosylated hemoglobin

 Duration of diabetes in years

Variables

Table IV: Relationship of neuropathy with glycemic control
and duration of Diabetes

<0.0001

<0.0001

0.031

Significance

(P- value)

160  10mg /dl

9.6 %  2.2

14.1  5.5

Patients with

neuropathy

(n=159)

130  10mg /dl

6.4%  1.5

13.0  3.2

Patients without

neuropathy

 (n=141)



In this study those patients were included who were

diabetic for at least 10 years, which is another reason for

the higher frequency of neuropathy in the population of

this study.

Whole nerve electrophysiological procedures (e.g., NCV,

F-waves, sensory, and/or motor amplitudes) have emerged

as an important method of tracing the onset and

progression of distal peripheral neuropathy
20

. Multiple

consensus panels have  recommended the inclusion of

electrophysiology in the evaluation of distal

peripheral neuropathy, as well as the use of these

procedures as surrogate measures in multicenter clinical

trials
21

.

Nerve conduction studies detect neuropathy not only at

an earlier stage but are also highly specific and sensitive

tool
22

. Mard et al. reported that 29% of their childhood

or adolescent patients had a neurophysiological

polyneuropathy specially involving the legs, while only

10% had clinical neuropathy
23

. Similar results were

documented in a study conducted over 112 newly

diagnosed type 2 patients to determine the prevalence of

peripheral neuropathy
24

. He showed that 9.8% at diagnosis

had neuropathy confirmed by NCS while only 7.1% had

clinical signs
24

. Same results were obtained in the present

series with more patients having neurophysiological

neuropathy (53%) as compared to those who had clinical

polyneuropathy (45%). This shows that signs and

symptoms of neuropathy are a less reliable marker of

diabetic neuropathy than NCS.  NCS has to be advocated

as an important tool for early detection of diabetic

polyneuropathy, in measuring the course of diabetic

polyneuropathy and in taking measures against progression

of polyneuropathy which deteriorates the quality of life

of patients
25

.

This highlights yet again the need of developing a more

integrated health care system with staged referral policy.

There is a need to stress more on the preventive aspect

of the complications and patient education. Every diabetic

patient, regardless of type, should undergo a careful

clinical examination of the lower extremities and feet at

least once a year
26

.

Medical science stands poised to take a very aggressive

approach to diabetic neuropathy; preventing it, diagnosing

it, controlling its secondary complications and symptoms,

and possibly even reversing it. Early recognition and

surveillance with adequate tests and glycemic control is

the key to prevent this complication and its aftermath.
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CONCLUSION

This study showed that majority of asymptomatic diabetics

had the neuropathy determined by nerve conduction study.

Majority had symmetrical and a mixed (motor and sensory)

polyneuropathy. Thus there is a need to evaluate, each

diabetic patient both clinically and electrophysiologically.
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