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ABSTRACT 

Background Type 2 Diabetes Mellitus (T2DM) is a chronic metabolic disorder with rising global prevalence, often 
leading to complications like diabetic neuropathy. Affecting nearly half of T2DM patients, neuropathy increases 
the risk of ulcers and amputations. Early detection is vital but limited in low-resource settings due to the high cost 
of nerve conduction studies (NCS). Introduction HbA1c is a reliable marker of long-term glycaemic control and 
has been linked to neuropathy risk. This study explores the correlation between HbA1c levels, Neuropathy 
Disability Score (NDS), and NCS findings in symptomatic T2DM patients. Establishing this link could aid early, cost-
effective neuropathy screening where NCS access is limited. Methodology Patients with neuropathic symptoms 
were recruited from the IPD and OPD of the Medicine Department at Dr. D.Y. Patil Medical College after obtaining 
informed consent. Neuropathy Disability Score (NDS) and HbA1c levels were assessed, followed by nerve 
conduction studies (NCS) to confirm diabetic neuropathy. The collected data were recorded in a master chart and 
statistically analyzed. Results The study included 60 symptomatic T2DM patients with a mean age of 57.7 years 
and average diabetes duration of 16.58 years. The mean HbA1c was 8.17%, and the average NDS was 9.0, 
indicating significant neuropathy. A strong positive correlation was found between HbA1c and NDS (r = 0.842, p = 
0.001), suggesting that poor glycaemic control is linked to increased neuropathy severity. Additionally, NDS 
showed perfect concordance with NCS findings (r = 1.000, p = 0.000), confirming its diagnostic reliability. The 
gender distribution was nearly equal, and most patients were on oral hypoglycaemic agents without systemic 
illness. Nutritional status varied, with both under- and over-nutrition noted as potential modifiers of neuropathy 
risk. Conclusion The study found a strong positive correlation between HbA1c and Neuropathy Disability Score 
(NDS), indicating that higher blood sugar levels are linked to more severe neuropathy in T2DM patients. A perfect 
correlation between NDS and Nerve Conduction Velocity (NCV) further validated NDS as a reliable screening tool. 
All patients with abnormal NDS had corresponding NCV abnormalities. These results highlight the utility of HbA1c 
and NDS as effective, low-cost tools for early detection of diabetic neuropathy. 
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INTRODUCTION 
Diabetes mellitus (DM) is a chronic, progressive 
metabolic disorder characterized by persistent 
hyperglycaemia resulting from impaired insulin 
secretion, insulin resistance, or a combination of 
both. Among the types of DM, Type 2 Diabetes 
Mellitus (T2DM) is the most prevalent, accounting 
for nearly 90% of all diabetes cases worldwide. [1]  

It is intricately linked to lifestyle factors such as 
obesity, physical inactivity, and genetic 
predisposition. The global burden of T2DM is 
substantial, with rising prevalence contributing to 
increased healthcare costs, diminished quality of life, 
and higher morbidity and mortality rates. [2] 
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In T2DM, chronic hyperglycaemia leads to a cascade 
of metabolic and vascular complications that 
significantly impact patients' lives. These 
complications are categorized into microvascular 
(e.g., diabetic neuropathy, nephropathy, and 
retinopathy) and macrovascular (e.g., coronary 
artery disease, cerebrovascular disease, and 
peripheral artery disease) types. Diabetic 
neuropathy, one of the most common microvascular 
complications, affects up to 50% of individuals with 
T2DM. This condition is not only a major cause of 
morbidity but also a predictor of other 
complications, including foot ulcers and lower-limb 
amputations. Despite its prevalence and impact, 
diabetic neuropathy often remains underdiagnosed 
and undertreated [3] Diabetic neuropathy 
encompasses a spectrum of nerve disorders caused 
by chronic hyperglycaemia, oxidative stress, and 
microvascular dysfunction. It manifests in various 
forms, including distal symmetric polyneuropathy, 
mononeuropathy, and autonomic neuropathy, with 
distal symmetric polyneuropathy being the most 
common presentation [4] Symptoms range from 
sensory disturbances, such as hyperesthesia, 
paraesthesia, and dysesthesia, to motor dysfunction 
and autonomic instability. The pathogenesis of 
diabetic neuropathy is multifactorial, involving 
hyperglycaemia-induced metabolic derangements, 
oxidative stress, and impaired neurovascular 
function, which collectively result in nerve damage. 
[5] Glycated hemoglobin (HbA1c) serves as a 
cornerstone for assessing long-term glycaemic 
control, reflecting average blood glucose levels over 
the preceding two to three months. It is widely 
recognized as a reliable predictor of diabetes-related 
complications. The American Diabetes Association 
(ADA) recommends maintaining HbA1c levels below 
7% to minimize the risk of microvascular 
complications, including neuropathy. Elevated 
HbA1c levels have been consistently associated with 
an increased risk and severity of diabetic 
neuropathy. Studies have demonstrated that HbA1c, 
alongside other factors such as age and diabetes 
duration, is a critical determinant of neuropathy 
risk. [6] Early detection of diabetic neuropathy is 
essential for preventing progression and associated 
complications. Screening methods include patient-
reported symptom questionnaires and objective 
tools like the Neuropathy Disability Score (NDS). 
NDS is a validated scoring system that assesses 
sensory modalities (e.g., vibration and temperature 
perception) and reflexes (e.g., Achilles tendon 
reflex). A score ≥6 indicates significant neuropathy, 
facilitating timely interventions [7] 

Although NDS is a cost-effective and practical tool, 
nerve conduction studies (NCS) remain the gold 
standard for diagnosing diabetic neuropathy. NCS 
provide detailed insights into nerve function by 
measuring parameters such as conduction velocity, 
amplitude, and latency. However, the high cost and 

limited availability of NCS pose barriers in resource-
constrained settings, necessitating alternative 
methods to stratify neuropathy risk. [8] 

While the correlation between HbA1c levels and 
diabetes complications is well-documented, limited 
research has focused on the specific relationship 
between HbA1c, NDS, and NCS in symptomatic 
T2DM patients. Moreover, the cost of NCS remains 
prohibitive in many clinical settings, highlighting the 
need for accessible and reliable alternatives for 
neuropathy assessment. Investigating the 
association between HbA1c and NDS could provide a 
feasible approach to stratify neuropathy risk and 
guide early interventions, thereby reducing the 
burden of morbidity and improving patient 
outcomes. [9] This study aims to explore the 
correlation between HbA1c levels, NDS, and NCS 
findings in symptomatic T2DM patients. By 
establishing this relationship, the study seeks to 
enhance understanding of neuropathy progression 
and develop practical screening tools for early 
detection. The findings are expected to have 
significant implications for optimizing diagnostic 
protocols, particularly in low-resource settings 
where the cost of advanced diagnostic tools limits 
their accessibility. This investigation aligns with the 
broader goal of improving glycaemic control and 
minimizing complications in T2DM patients. By 
focusing on the relationship between HbA1c and 
neuropathy severity, this study contributes to the 
growing body of evidence aimed at reducing the 
global burden of diabetic complications and 
enhancing the quality of life for affected individuals. 
 
METHODOLOGY 
As per inclusion and exclusion criteria the patients 
included in the study after counselling and written 
informed consent taken in their own language. 
Patients recruited from IPD and OPD of medicine 
department, Dr. D.Y. Patil Medical College, Hospital 
& Research Institute, Kolhapur.Patients who 
experiences symptoms of neuropathy were 
examined for Neuropathy disability score and HbA1c 
level. Neuropathy disability score include vibration 
sensation with 128 Hz tuning fork, temperature 
sensation with cold tuning fork, pinprick sensation, 
and Achilles reflex examination of both side 
body.Nerve conduction study using NCV machine 
will be done for both motor conduction and sensory 
conduction to check for diabetic peripheral 
neuropathy in type 2 Diabetes Mellitus Data 
collection and Master chart preparation. The 
maximum NDS score is 10 and the abnormal is > 6 A 
semi-structured interview will be scheduled for 
participants to collect data. socio-demographic 
details of subject like duration, age, gender, 
education/occupation, physical activity, will be 
taken during interview. 
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Inclusion criteria: Adults having type 2 diabetes 
mellitus, Age >18, Exclusion Criteria, Orbital injury, 
intraocular surgery within 8 wks., recent penetrating 
injuries, Malignancy, Pregnant or lactating mothers, 
Patients with other etiologist that may cause 
neuropathy like, chronic alcoholic consumption, B12 
deficiency, thyroid disorders, medications that cause 
neuropathy, GBS, chronic alcoholic, sever renal 
impairment, it b12 deficiency, HIV, post herpetic 
neuralgia, Gullian Barre syndrome,  
 
RESULTS 

Mean Minimum Maximum Mean Std. Deviation 

Age 28 82 57.70 13.740 

Duration of Diabetes Mellitus 4.00 35.00 16.58 8.13 

Pulse 56.00 99.00 78.88 12.420 

SBP 100.00 190.00 138.33 19.23 

DBP 60.00 100.00 83.83 9.40 

SPO2 96.00 98.00 97.31 .83 

RR 16.00 27.00 19.61 3.25 

Total NDS score 6 10 9.00 1.45 

NCV 1 2 10.60 7.18 

HB1AC 6.50 9.00 8.1700 1.12 

PP 54.30 598.10 245.54 105.58 

Fasting 62.70 467.70 160.62 80.6 

Table 1: Mean Demographic and Clinical parameters 
 

SBP-Systolic Blood Pressure. DBP-Diastolic 
Blood Pressure, SPO2-Oxygen Saturation-
Respiratory rate,  
NDS-Neuropathy Disability Score, PP-Post 
Prandial, NCV-Nerve Conduction Velocity 
The table1 outlines various demographic and clinical 
metrics of the study participants. Mean age is 57.70 
years, with a range from 28 to 82 years, indicating a 
varied age group. Average duration of Diabetes 
Mellitus is 16.58 years, suggesting a study 
population with longstanding diabetes. Mean pulse 
is 78.88 bpm, with a systolic blood pressure (SBP) of 
138.33 mmHg and diastolic blood pressure (DBP) of 
83.83 mmHg. Oxygen saturation averages at 97.31%, 
and the respiratory rate means 19.61 breaths per 

minute. Total NDS mean score is 9.00, indicating 
potential neuropathy issues among subjects. Mean 
Nerve Conduction Velocity (NCV) is 10.60, with a 
high standard deviation suggesting variability. The 
mean HbA1c is 8.17%, indicating a level of glycaemic 
control that is not ideal (usually below 7% is 
desired). For the Post-Prandial (PP) and Fasting 
levels, metrics indicate substantial post-meal 
glucose levels (mean 245.54 mg/dL) and fasting 
levels (mean 160.62 mg/dL). 
The gender distribution of the study subjects, out of 
60 participants, 31 (51.7%) are female and 29 
(48.3%) are male, showing a slightly higher 
representation of females in the cohort. 

 
Graph 1: Clinical parameters and findings of study population 
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Graph 1shows Clinical parameters and findings of study population. All participants (100%) deny a drug history 
of insulin but confirm usage of oral hypoglycaemic agents (OHA). All participants are afebrile with no signs of 
pallor, icterus, cyanosis, clubbing, lymphadenopathy, or oedema, suggesting overall stability among the subjects. 
 

Graph 2: Distribution of Nutrition in the study population 

 
 
Graph 2 shows the distribution of Nutrition in the study population. The majority (65%) are described as well-
built and nourished. A smaller portion of the population is moderately (6.7%) or poorly (16.7%) nourished, and 
11.7% are classified as obese, indicating a generally well-nourished population but with notable minority issues. 
 

Table 2: Correlation of HB1AC with total NDS score 

 HB1AC Total NDS score 

HB1AC Pearson Correlation 1 .842** 

P value  0.001 

Total NDS score Pearson Correlation .842** 1 

P value 0.001  

 
 NDS- Neuropathy Disability Score, NCV-Nerve 
Conduction Velocity 
Table 2 examines the relationship between Nerve 
Conduction Velocity (NCV) and the Neuropathy 
Disability Score (NDS). The table shows a Pearson 
correlation coefficient of 1.000 for NDS when 
correlated with NCV. This indicates a perfect positive 

correlation. In other words, the relationship is so 
strong that any increase in one variable (NDS) 
corresponds with a perfect increase in the other 
(NCV), and vice versa. The p-value associated with 
this correlation is 0.000, demonstrating highly 
statistically significant difference. 

   

 
Graph 3: Association of NDS and NCV 
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Graph 3 shows the association of NDS and NCV. The 
data shows that among the subjects assessed, 100% 
of those with abnormal NDS scores also had 
abnormal NCV. This indicates that if a participant has 
an abnormal NDS score, they are highly likely to also 
have an abnormal NCV. Conversely, there is a count 
of 0.0% individuals with normal NDS scores who had 
abnormal NCV, highlighting that individuals with 
normal NDS scores do not present with abnormal 
NCV readings. From these findings, it can be 
concluded that there is a strong association between 
worse neuropathy (higher NDS) and impaired nerve 
conduction (abnormal NCV) in the participants. 
 
DISCUSSION 
While the correlation between HbA1c levels and 
diabetes complications is well-documented, limited 
research has focused on the specific relationship 
between HbA1c, NDS, and NCS in symptomatic 
T2DM patients. Moreover, the cost of NCS remains 
prohibitive in many clinical settings, highlighting the 
need for accessible and reliable alternatives for 
neuropathy assessment. Investigating the 
association between HbA1c and NDS could provide a 
feasible approach to stratify neuropathy risk and 
guide early interventions, thereby reducing the 
burden of morbidity and improving patient 
outcomes. [9] 

 
This study aims to explore the correlation between 
HbA1c levels, NDS, and NCS findings in symptomatic 
T2DM patients. By establishing this relationship, the 
study seeks to enhance understanding of 
neuropathy progression and develop practical 
screening tools for early detection. The findings are 
expected to have significant implications for 
optimizing diagnostic protocols, particularly in low-
resource settings where the cost of advanced 
diagnostic tools limits their accessibility. 
This investigation aligns with the broader goal of 
improving glycaemic control and minimizing 
complications in T2DM patients. By focusing on the 
relationship between HbA1c and neuropathy 
severity, this study contributes to the growing body 
of evidence aimed at reducing the global burden of 
diabetic complications and enhancing the quality of 
life for affected individuals. 
The clinical and demographic data from Table 1 
reveal a study population characterized by chronic, 
poorly controlled Type 2 Diabetes Mellitus (T2DM), 
with a mean age of 57.7 years and an average disease 
duration of 16.58 years. These findings indicate a 
group at heightened risk for microvascular 
complications, particularly diabetic neuropathy. The 
mean HbA1c level of 8.17%, clearly exceeding the 
ADA-recommended target of <7%, reinforces the 
burden of sustained hyperglycaemia in this cohort. A 
mean Neuropathy Disability Score (NDS) of 9.0 
suggests that most participants had clinically 
significant neuropathy, exceeding the diagnostic 

threshold of 6. Comparatively, in the study by 
Shariff and Al Qahtani (2020) [10], involving 58 
symptomatic T2DM patients, the mean HbA1c level 
in the majority subgroup (81%) exceeded 7%, and 
the mean NDS in the severely affected group was 8, 
aligning closely with the findings in the present 
study. Their cohort had a slightly younger mean age 
(52.1 ± 8.8 years in males and 48.6 ± 5.3 in females) 
and a marginally shorter mean diabetes duration 
(15.2 ± 6.4 years for males), reinforcing the impact 
of disease chronicity on neuropathic burden. 
Similarly, Afifi et al. (2016) [11] reported a higher 
mean HbA1c of 9.49 ± 1.94%, with a disease 
duration of 11.8 ± 7.63 years, and found a strong 
correlation between HbA1c and NDS, affirming NDS 
as a valid clinical tool. Bhuyan and Appaiah (2018) 

[12], studying newly diagnosed patients, reported a 
younger mean age of 47.1 ± 12.05 years and found 
moderate to severe NDS abnormalities in 38.75% of 
patients, with HbA1c and FPG independently linked 
to neuropathy. The convergence of elevated HbA1c, 
long diabetes duration, and high NDS across these 
studies highlights the consistency of hyperglycaemia 
as a key driver of neuropathy. These parallels 
support the use of NDS as a reliable, low-cost 
alternative to NCS in early screening and risk 
stratification, especially in resource-limited settings 
where early intervention can significantly alter the 
course of diabetic complications. 
The gender distribution in our study (Table 2 & 
Graph 1) reveals a nearly balanced cohort, with a 
slight female predominance 31 out of 60 participants 
(51.7%) were female and 29 (48.3%) were male. 
This distribution offers a representative perspective 
on diabetic neuropathy across genders. In contrast, 
Shariff and Al Qahtani (2020) [10] reported a male-
dominant cohort, with 72% males and only 28% 
females among 58 symptomatic T2DM patients, 
suggesting potential gender-related variations in 
healthcare-seeking behavior or referral patterns in 
different regions. Their findings also indicated that 
neuropathic signs such as abnormal tendon reflexes, 
deep sensory loss, and muscle atrophy were more 
pronounced in male patients, underscoring potential 
sex-based differences in neuropathy presentation or 
progression. Similarly, Bhuyan and Appaiah 
(2018) [11] observed a slight male predominance 
(63% male vs. 37% female) among newly diagnosed 
T2DM patients, though gender was not found to be 
an independent predictor of neuropathy severity in 
their multivariate analysis. Afifi et al. (2016) [11], on 
the other hand, studied a female-predominant 
sample (18 women, 12 men) and still reported 
significant neuropathy burden, indicating that both 
sexes are vulnerable, particularly under poor 
glycaemic control conditions. Collectively, these 
findings suggest that while gender distribution may 
vary across populations, the risk and clinical burden 
of diabetic neuropathy are substantial in both men 
and women. The near-equal gender representation 
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in our study supports the generalizability of findings 
and reinforces the need for vigilant screening in all 
T2DM patients, regardless of sex. 
The baseline clinical findings and medication usage 
among the study participants, indicating a uniformly 
stable clinical profile. All 60 subjects (100%) 
reported exclusive use of oral hypoglycaemic agents 
(OHA), with no history of insulin therapy, suggesting 
they are likely in the mid-spectrum of T2DM 
management where complications like neuropathy 
are emerging but intensive glycaemic interventions 
have not yet been instituted. This aligns with the 
inclusion criteria in Bhuyan and Appaiah (2018) 
[12], who assessed newly diagnosed T2DM patients 
and similarly found high rates of neuropathy despite 
relatively conservative treatment approaches. 
Additionally, all patients in our cohort were afebrile 
and exhibited no systemic clinical signs such as 
pallor, icterus, cyanosis, clubbing, 
lymphadenopathy, or edema, implying the absence 
of overt comorbid conditions or acute systemic 
illness that could confound neuropathy evaluation. 
In comparison, Shariff and Al Qahtani (2020) [10] 
also included ambulatory patients attending 
neurology clinics who were stable enough for 
outpatient evaluation, though they did not explicitly 
report systemic signs. The uniform absence of 
systemic findings in our study minimizes potential 
diagnostic ambiguity and strengthens the 
attribution of neuropathic findings to diabetes itself. 
Moreover, the lack of insulin use may reflect clinical 
inertia or delay in escalation of therapy despite 
suboptimal glycaemic control (as evidenced by the 
mean HbA1c of 8.17%), a concern echoed in Afifi et 
al. (2016) [11], where patients with a mean HbA1c of 
9.49% still exhibited neuropathy under oral agent 
regimens. These observations reinforce the 
necessity for timely escalation of therapy and early 
neuropathy screening in OHA-treated patients with 
poor glycaemic control, even in the absence of 
systemic illness or advanced diabetes. 
A mixed nutritional profile in the study population, 
where 65% of participants were well-nourished, 
16.7% poorly nourished, and 11.7% obese. This 
spectrum reflects the dual burden of malnutrition 
and over nutrition commonly observed in Type 2 
Diabetes Mellitus (T2DM). Although no specific 
peer-reviewed study was identified that 
quantitatively correlates nutritional categories with 
neuropathy severity in the same manner as HbA1c 
or NDS, broader clinical literature supports that both 
extremes of nutritional status can influence 
neuropathy outcomes. Undernourishment may 
exacerbate neuropathy by limiting essential 
micronutrients involved in nerve health, such as B 
vitamins and antioxidants, while obesity contributes 
through increased insulin resistance, chronic 
inflammation, and endothelial dysfunction.[4] In the 
study by Bhuyan and Appaiah (2018)[13], although 
detailed nutritional classifications were not 

provided, body mass index (BMI) and central obesity 
were identified as independent predictors of 
neuropathy, reinforcing the potential impact of 
excess body weight on peripheral nerve health. 
Similarly, Shariff and Al Qahtani (2020) [`10] did not 
explicitly categorize nutrition; their male-dominant 
cohort with pronounced motor deficits may 
indirectly reflect nutritional and metabolic 
influences. Therefore, integrating routine nutritional 
assessments into neuropathy screening protocols 
could enhance early detection and intervention 
strategies. This multifactorial approach, 
encompassing both metabolic and nutritional 
parameters, is essential for comprehensive diabetic 
neuropathy management. 
A statistically significant and robust positive 
correlation between HbA1c levels and Neuropathy 
Disability Score (NDS), with a Pearson correlation 
coefficient of 0.842 (p = 0.001), indicating that 
higher HbA1c levels are strongly associated with 
more severe neuropathy in symptomatic T2DM 
patients. This finding aligns closely with several 
peer-reviewed studies, reinforcing the clinical utility 
of HbA1c not only as a marker of long-term 
glycaemic control but also as a predictive index for 
neuropathy severity. Shariff and Al Qahtani (2020) 

[10] studied 58 T2DM patients with symptomatic 
neuropathy and reported that 81% had uncontrolled 
diabetes (HbA1c > 7%), and among them, those with 
severe neuropathy had a mean NDS score of 8. Their 
mean age was slightly lower than our cohort (52.1 ± 
8.8 years for males and 48.6 ± 5.3 for females), with 
diabetes durations of 15.2 ± 6.4 years and 13.6 ± 2.5 
years, respectively—figures comparable to our 
study's average duration of 16.58 years. Similarly, 
Afifi et al. (2016) [11] assessed 30 T2DM patients (18 
women and 12 men), reporting a mean HbA1c of 
9.49 ± 1.94% and a diabetes duration of 11.8 ± 7.63 
years. Their analysis showed that HbA1c was 
significantly correlated with NDS, supporting our 
findings and validating NDS as a reliable clinical tool 
for neuropathy assessment. Bhuyan and Appaiah 
(2018) [12] studied 80 newly diagnosed T2DM 
patients with a mean age of 47.1 ± 12.05 years and 
found that 38.75% had abnormal NDS scores. 
Among these, neuropathy severity was classified as 
mild in 9.09% (5 patients), moderate in 41.8% (23 
patients), and severe in 5.54% (3 patients). Their 
subgroup analysis confirmed that HbA1c, FPG, and 
serum creatinine were significantly associated with 
neuropathy (p < 0.05), and logistic regression 
identified HbA1c as an independent predictor. The 
strength of the correlation in our study (r = 0.842) is 
notably higher than those typically reported, 
possibly reflecting the longer disease duration and 
symptomatic profile of the cohort. Collectively, these 
findings underscore the pivotal role of HbA1c in 
identifying patients at risk for neuropathy and 
support the integration of HbA1c and NDS in routine 
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screening protocols, especially in resource-limited 
settings where NCS may not be feasible. 
A perfect positive correlation (r = 1.000, p = 0.000) 
between the Neuropathy Disability Score (NDS) and 
Nerve Conduction Velocity (NCV), signifying 
complete concordance between clinical and 
electrophysiological assessment of neuropathy in 
this cohort. While such a correlation is statistically 
unusual in real-world datasets and may reflect 
methodological design (e.g., binary classification or 
data rounding), it underscores the potential 
reliability of NDS as a proxy for NCV. This is 
particularly significant in clinical settings where 
access to nerve conduction studies is limited by cost 
or availability. Supporting this, Afifi et al. (2016) [11] 
reported a strong correlation between NDS and 
multiple nerve conduction parameters, including 
median and peroneal nerve motor and sensory 
velocities, with significant associations for both 
amplitude and conduction velocity. Similarly, 
Shariff and Al Qahtani (2020) [10] observed a 
consistent alignment between NDS severity 
categories and NCV findings; 58.6% of patients with 
severe neuropathy had NDS scores of 8 and 
corresponding marked abnormalities in nerve 
conduction. Bhuyan and Appaiah (2018) [12] also 
demonstrated that abnormal NDS findings were 
significantly associated with electrophysiological 
abnormalities in newly diagnosed T2DM patients, 
supporting the clinical use of NDS for early detection. 
Hunaifi et al. (2021) [13] evaluated 56 T2DM 
patients and found a significant positive correlation 
between HbA1c and NDS (r = 0.487, p = 0.000), with 
a mean NDS of 6.77 ± 2.55 and mean HbA1c of 9.13 
± 2.36, highlighting NDS as a practical surrogate 
when electro diagnostic resources are limited. Their 
findings reinforce the broader applicability of NDS in 
outpatient settings in developing countries. The 
perfect correlation in our dataset may reflect either 
a methodological constraint or a highly 
homogeneous symptomatic population with 
advanced neuropathy, but it reinforces the practical 
interchangeability of these tools in diagnosing 
diabetic neuropathy. These findings collectively 
validate the use of NDS as a highly effective and 
accessible screening tool, offering near-equivalent 
diagnostic insight to NCV when applied 
systematically by trained clinicians. 
A definitive association between the Neuropathy 
Disability Score (NDS) and Nerve Conduction 
Velocity (NCV), revealing that all participants 
(100%) with abnormal NDS scores also exhibited 
abnormal NCV findings, while none with normal NDS 
had abnormal NCV. This binary concordance was 
statistically significant (p = 0.001), underscoring a 
strong relationship between clinical signs and 
electrophysiological confirmation of neuropathy. 
These findings emphasize the diagnostic alignment 
between NDS and NCV, supporting the role of NDS as 
a reliable frontline screening tool in diabetic 

neuropathy. The results resonate with those of 
Hunaifi et al. (2021) [13] who in a sample of 56 Type 
2 Diabetes Mellitus (T2DM) patients, found a 
significant correlation (r = 0.487, p = 0.000) between 
HbA1c and NDS, further asserting the validity of NDS 
in neuropathy assessment when NCV is not readily 
available. Similarly, Shariff and Al Qahtani (2020) 

[10] demonstrated that in their cohort of 58 patients, 
the majority of those with high NDS scores (mean = 
8 in severe cases) showed marked abnormalities on 
NCV, with 58.6% of those with abnormal reflexes 
also displaying slowed conduction. Afifi et al. 
(2016) [11] also confirmed that clinical scores like 
NDS significantly paralleled NCV metrics, 
particularly in assessing median and peroneal nerve 
function. Bhuyan and Appaiah (2018) [12] 
corroborated this in newly diagnosed patients, 
reporting that 38.75% showed abnormal NDS and 
corresponding NCV deficits. The absolute diagnostic 
match in our study reinforces these earlier findings 
and validates the use of NDS in both screening and 
staging diabetic neuropathy, especially where access 
to NCV is restricted. This association enables 
clinicians in resource-limited settings to confidently 
use NDS to guide early intervention strategies, 
mitigating neuropathic morbidity without 
depending solely on electrophysiological testing. 
 
CONCLUSION 
All patients with abnormal NDS scores exhibited 
concurrent abnormalities in NCV studies, suggesting 
that clinical screening tools such as NDS can reliably 
reflect underlying electrophysiological pathology, 
particularly in settings where access to advanced 
diagnostic equipment is limited. Importantly, this 
study emphasizes that glycaemic control is a 
modifiable risk factor in the progression of diabetic 
neuropathy. As such, routine monitoring of HbA1c 
and incorporation of simple, reproducible bedside 
tools like NDS should be standard practice in the 
management of patients with Type 2 Diabetes 
Mellitus, especially those presenting with 
neuropathic symptoms. 
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