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Abstract: 
Background: Diabetic peripheral neuropathy (DPN) is a common and debilitating complication of diabetes 
mellitus, particularly among the elderly. It leads to significant morbidity due to sensory and motor dysfunction, 
increasing the risk of falls, ulcers, and amputations. Despite its prevalence, routine evaluation of nerve function 
in elderly diabetics remains underutilized. 
Aim: To compare the sensory and motor peripheral nerve functions in elderly patients with type 2 diabetes 
mellitus and age-matched non-diabetic controls using nerve conduction studies. 
Methods: This retrospective study was conducted at Rajarajeshwari Medical College and Hospital over a period 
of three years. A total of 50 participants aged 60 years and above were included—25 with type 2 diabetes mellitus 
and 25 non-diabetic controls. Nerve conduction studies were analyzed to assess latency, amplitude, and 
conduction velocity of median, ulnar, peroneal, tibial (motor), and sural (sensory) nerves. Data were analyzed 
using SPSS version 23.0, with p < 0.05 considered statistically significant. 
Results: Diabetic patients showed significantly prolonged latencies, reduced amplitudes, and decreased 
conduction velocities in both motor and sensory nerves compared to controls (p < 0.001). The sural and peroneal 
nerves were the most commonly affected. These findings indicate subclinical and early-stage peripheral 
neuropathy in the diabetic group, even in the absence of overt symptoms. 
Conclusion: Elderly diabetic patients exhibit marked impairment in peripheral nerve function compared to their 
non-diabetic counterparts. This underscores the need for routine neurophysiological screening in elderly diabetics 
for early detection and management of neuropathy. 
Recommendations: Regular nerve conduction studies should be incorporated into the routine assessment of 
elderly individuals with diabetes to facilitate timely interventions, prevent complications, and improve quality of 
life. Further longitudinal studies with larger sample sizes are recommended to establish progression patterns and 
risk factors. 
Keywords: Diabetic Neuropathy, Elderly, Nerve Conduction Study, Sensory-Motor Function, Type 2 Diabetes 
Mellitus. 
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Introduction

Diabetes mellitus (DM) is a chronic metabolic 
disorder characterized by persistent hyperglycemia 
resulting from defects in insulin secretion, insulin 
action, or both. The global prevalence of diabetes 
has risen significantly over the past few decades, 
with the elderly population being disproportionately 
affected. According to the International Diabetes 

Federation (IDF), approximately 537 million adults 
were living with diabetes in 2021, and this number 
is projected to increase to 783 million by 2045 [1]. 
Among the various complications of diabetes, 
diabetic peripheral neuropathy (DPN) is one of the 
most common and debilitating, particularly in the 
elderly, where it contributes to increased morbidity, 

http://www.ijcpr.com/


 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

K H et al.                            International Journal of Current Pharmaceutical Review and Research  

1605   

decreased quality of life, and higher healthcare costs 
[2]. 

Peripheral neuropathy in diabetes affects both 
sensory and motor nerve fibers, often presenting as 
a distal symmetric polyneuropathy. It is estimated 
that up to 50% of diabetic patients develop some 
form of neuropathy during the course of their illness 
[3]. Sensory symptoms such as numbness, tingling, 
and burning pain in the extremities are more 
commonly reported, while motor deficits are usually 
less apparent but can lead to muscle weakness and 
gait disturbances [4]. In elderly individuals, the 
presence of neuropathy further increases the risk of 
falls, non-healing ulcers, and subsequent 
amputations, making early diagnosis and monitoring 
critically important [5]. 

Nerve conduction studies (NCS) remain the gold 
standard for evaluating peripheral nerve function, as 
they provide objective and quantifiable data on 
nerve conduction velocities, amplitudes, and 
latencies. These parameters help in detecting 
subclinical neuropathy, often before the onset of 
overt symptoms [6]. Several studies have shown that 
diabetes-related nerve conduction abnormalities 
tend to worsen with age, duration of disease, and 
poor glycemic control [7]. 

Despite the growing burden of diabetes in the elderly 
and the associated complications, there is limited 
comparative data on how peripheral nerve functions 
differ between diabetic and non-diabetic elderly 
populations. Understanding these differences is 
essential for implementing preventive strategies and 
optimizing clinical management. To compare the 
sensory and motor peripheral nerve functions in 
elderly patients with type 2 diabetes mellitus and 
age-matched non-diabetic controls using nerve 
conduction studies. 

Methodology 

Study Design: This was a retrospective comparative 
study. 

Study Setting: The study was carried out at the 
Department of General Medicine, Rajarajeshwari 
Medical College and Hospital, a tertiary care center 
located in Bengaluru, India. 

Study Duration: The data collection covered a 
period of three years, from January 2022 to 
December 2024. 

Participants: A total of 50 elderly participants aged 
60 years and above were included in the study. 
Among them, 25 were known cases of type 2 
diabetes mellitus and 25 were non-diabetic controls. 
All participants had undergone nerve conduction 
studies as part of their clinical evaluation during the 
study period. 

 

Inclusion Criteria 

• Patients aged 60 years and above 
• Diabetic group: Diagnosed cases of type 2 

diabetes mellitus based on ADA criteria 
• Non-diabetic group: Individuals with normal 

fasting blood glucose and HbA1c levels 
• Patients with complete and valid nerve 

conduction study (NCS) records 

Exclusion Criteria 

• Patients with other known causes of peripheral 
neuropathy (e.g., hypothyroidism, chronic 
kidney disease, vitamin B12 deficiency, 
alcoholism) 

• History of neurological disorders unrelated to 
diabetes 

• Patients with incomplete or illegible medical or 
NCS records 

• History of trauma or surgery affecting limb 
nerve function 

Bias: To minimize selection bias, age- and sex-
matched controls were chosen from the hospital 
database. Data extraction was performed by two 
independent investigators to reduce observer bias. 
Diagnostic criteria and procedures were 
standardized across the study period. 

Data Collection: Patient demographic details, 
medical history, diabetes duration, glycemic control 
parameters (fasting glucose and HbA1c), and nerve 
conduction study findings (including latency, 
amplitude, and conduction velocity for both sensory 
and motor nerves) were extracted from medical 
records. 

Procedure: Standardized nerve conduction studies 
were performed on upper and lower limb nerves 
using surface electrodes and a consistent protocol 
throughout the study period. The nerves assessed 
included median, ulnar, peroneal, tibial (motor), and 
sural (sensory) nerves. All tests were conducted by 
experienced neurophysiology technicians under 
supervision, using the same equipment and settings. 

Statistical Analysis: The collected data were 
compiled and analyzed using IBM SPSS Statistics 
version 23.0. Descriptive statistics were used to 
summarize the data. The means and standard 
deviations were calculated for continuous variables, 
and proportions for categorical variables. Student’s 
t-test was used to compare nerve conduction 
parameters between diabetic and non-diabetic 
groups. A p-value of <0.05 was considered 
statistically significant. 

Results 

The study included 50 elderly participants aged 60 
years and above, divided equally into two groups: 25 
patients with type 2 diabetes mellitus (Group A) and 
25 non-diabetic individuals (Group B). The mean 
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age of participants in Group A was 66.8 ± 4.5 years, 
and in Group B was 65.9 ± 4.2 years. There was no 

significant difference in gender distribution, with 
each group having 13 males and 12 females.

Table 1: Demographic and Clinical Characteristics of Participants 
Variable Diabetic Group (n = 25) Non-Diabetic Group (n = 25) p-value 
Age (years), mean ± SD 66.8 ± 4.5 65.9 ± 4.2 0.52 
Gender (M/F) 13 / 12 13 / 12 1.00 
Duration of diabetes (years) 10.3 ± 3.6 – – 
HbA1c (%) 8.2 ± 1.1 5.4 ± 0.6 <0.001* 

 
Table 1 shows that both groups were comparable in 
terms of age and gender. Diabetics had significantly 
higher HbA1c levels, indicating poor glycemic 
control. 

Nerve Conduction Study Findings: Nerve 
conduction parameters were compared between the 
two groups across major motor and sensory nerves. 
Diabetic patients showed statistically significant 
reductions in conduction velocities and amplitudes, 
with increased latencies across most nerves.

Table 2: Motor Nerve Conduction Parameters 
Nerve Parameter Diabetic Group (Mean ± SD) Non-Diabetic Group (Mean ± 

SD) 
p-value 

Median Latency (ms) 4.8 ± 0.6 3.9 ± 0.4 <0.001*  
Amplitude (mV) 4.5 ± 1.1 6.8 ± 1.4 <0.001*  
Velocity (m/s) 43.1 ± 3.5 52.2 ± 3.8 <0.001* 

Peroneal Latency (ms) 5.2 ± 0.7 4.1 ± 0.5 <0.001*  
Amplitude (mV) 2.9 ± 1.0 4.6 ± 1.2 <0.001*  
Velocity (m/s) 40.2 ± 4.2 48.5 ± 3.7 <0.001* 

 
Table 2 shows significantly impaired motor 
conduction in the diabetic group, especially in terms 

of lower conduction velocities and higher latencies, 
indicating motor neuropathy.

 
Table 3: Sensory Nerve Conduction Parameters 

Nerve Parameter Diabetic Group (Mean ± SD) Non-Diabetic Group (Mean ± SD) p-value 
Median Latency (ms) 3.7 ± 0.5 3.1 ± 0.4 <0.001*  

Amplitude (µV) 14.2 ± 3.5 21.8 ± 4.1 <0.001*  
Velocity (m/s) 44.6 ± 4.1 54.3 ± 3.9 <0.001* 

Sural Latency (ms) 4.3 ± 0.6 3.4 ± 0.5 <0.001*  
Amplitude (µV) 8.1 ± 2.2 14.5 ± 3.3 <0.001*  
Velocity (m/s) 38.7 ± 3.5 48.1 ± 3.8 <0.001* 

 
Table 3 highlights sensory nerve dysfunction in 
diabetic patients. Notably, the sural nerve showed 
marked reductions in amplitude and conduction 
velocity, typical of diabetic sensorimotor 
polyneuropathy. 

Summary of Findings 

• Elderly diabetic patients had significantly 
impaired motor and sensory nerve conduction 
compared to non-diabetic controls. 

• The most affected parameters in diabetics were 
decreased conduction velocities and amplitudes 
and increased distal latencies. 

• The sural and peroneal nerves were among the 
most commonly affected. 

Discussion 

The present study assessed and compared peripheral 
sensory and motor nerve functions in elderly 
diabetic patients and age-matched non-diabetic 
controls using nerve conduction studies. The 

findings clearly indicate a significant decline in 
nerve function among diabetic participants. 

Demographically, both groups were well-matched in 
terms of age and gender, eliminating potential 
confounding due to these variables. However, as 
expected, the diabetic group had significantly higher 
HbA1c levels, reflecting poor glycemic control and 
its chronic impact on nerve function. 

Nerve conduction studies revealed that diabetic 
patients exhibited notable impairments in both 
motor and sensory nerves. Motor nerve analysis 
showed significantly prolonged distal latencies, 
reduced compound muscle action potential (CMAP) 
amplitudes, and slower conduction velocities in the 
median and peroneal nerves when compared to 
controls. These findings suggest early to moderate 
motor neuropathy in elderly diabetics. 

Sensory nerve conduction results were even more 
pronounced. Diabetics had significantly reduced 
sensory nerve action potential (SNAP) amplitudes 
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and slowed conduction velocities, particularly in the 
sural and median nerves. The sural nerve, often one 
of the first affected in diabetic neuropathy, showed 
marked reductions in amplitude and conduction 
velocity, indicating sensory fiber involvement. 
These patterns are typical of diabetic sensorimotor 
polyneuropathy, where both large-fiber motor and 
sensory nerves are gradually damaged due to 
chronic hyperglycemia and microvascular changes. 

Overall, the study demonstrates that elderly 
individuals with type 2 diabetes are at a significantly 
higher risk of developing peripheral neuropathy, 
even in the absence of overt clinical symptoms. This 
highlights the importance of routine nerve 
conduction studies in diabetic geriatric care for early 
detection and intervention. The statistically 
significant differences between the groups (p < 
0.001) underscore the strong association between 
diabetes and peripheral nerve dysfunction. 

Elderly individuals with diabetes mellitus are at 
significantly higher risk of developing peripheral 
neuropathy compared to their non-diabetic 
counterparts. Menon et al. found that diabetic 
patients, especially in older age groups, exhibited 
higher rates of numbness, tingling, and burning 
sensations in the extremities, suggesting advanced 
neuropathic involvement [8]. Krishna et al. 
corroborated this finding, showing that peripheral 
neuropathy was markedly more prevalent in diabetic 
subjects, with early signs detectable through clinical 
and electrophysiological assessments [9]. 

Nerve conduction studies (NCS) have consistently 
demonstrated both sensory and motor nerve 
impairments in diabetics. Jaiswal et al. showed that 
diabetic patients had significantly lower nerve 
conduction velocities and amplitudes, particularly in 
the peroneal and sural nerves, indicating a diffuse 
sensorimotor polyneuropathy pattern [10]. 
Similarly, Loh et al. reported that diabetic 
participants exhibited delayed latencies and reduced 
response amplitudes in both upper and lower limb 
nerves when compared to age-matched non-diabetic 
controls [11]. 

Furthermore, the severity of neuropathy appears to 
correlate strongly with the duration of diabetes and 
poor glycemic control. Riaz et al. noted that patients 
with longer-standing diabetes and higher HbA1c 
levels had more pronounced nerve dysfunction and 
higher symptom burden [12]. Vijayakumar et al. 
echoed these findings in a large cohort, identifying 
disease duration and fasting glucose levels as key 
predictors of neuropathic severity [13]. 

Quantitative sensory testing also revealed distinct 
sensory deficits in diabetics. Meng et al. 
demonstrated that vibration perception, thermal 
sensitivity, and pressure detection thresholds were 
all significantly impaired in elderly diabetics, 

particularly in distal regions such as the feet and 
toes, making them more susceptible to falls and 
injuries [14]. 

In summary, elderly diabetic patients experience 
significant degeneration in both sensory and motor 
peripheral nerve function, which is measurable by 
clinical symptoms, nerve conduction studies, and 
sensory threshold tests. This underscores the 
importance of early screening and glycemic control 
in mitigating neuropathic complications. 

Conclusion 

This study shows that elderly diabetic patients have 
significantly impaired sensory and motor nerve 
functions compared to non-diabetic controls. 
Sensory nerves, especially the sural and median 
nerves, were more affected. These findings 
underscore the importance of early screening for 
peripheral neuropathy in elderly diabetics to enable 
timely intervention and prevent complications. 
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