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ABSTRACT 

Objective: To compare the detection of diabetic neuropathy by clinical assessment and nerve conduction study in type 2 
diabetes mellitus patients. 
Study Design: Prospective comparative study. 
Place and Duration of Study: Department of Medicine, Pak Emirates Military Hospital Rawalpindi Pakistan, Jan 2020 to May 
2021. 
Methodology: A total of 300 patients having type 2 diabetes mellitus for more than ten years were included in the study. 
Revised neuropathy disability score was calculated by the consultant medical specialist on all the patients to make a clinical 
diagnosis of neuropathy. Nerve conduction studies were performed in the Department of Neurology. Findings of both 
methods to diagnose the patterns of diabetic neuropathy were compared. 
Results: Out of 300 patients suffering from type 2 diabetes mellitus, 188 (62.7%) were males, while 112 (37.3%) were females. 
The mean age of the study participants was 53.33±4.55 years, and the mean duration of diabetes mellitus was 11.22±5.71 years. 
Symmetrical neuropathy, motor polyneuropathy and sensory neuropathy had a statistically significant diagnostic pattern 
when assessed from clinical method and nerve conduction study (p-value <0.05). 
Conclusion: Neuropathy had been a common finding among patients suffering from type 2 diabetes mellitus for more than 
ten years. A significant difference existed in diagnosing various patterns and types of neuropathies when clinical methods 
were compared with nerve conduction studies. 
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INTRODUCTION 

Diabetic neuropathy is a common complication in 
patients suffering from diabetes mellitus.1,2 Control of 
diabetes is one of the most important factors in 
determining the occurrence of complications among 
these patients.3 Use of neurodiagnostic studies can be 
helpful in these patients to make a more accurate 
diagnosis.4,5 

Clinical neuropathy scores represent a simple tool 
for evaluation and follow-up of patients with diabetic 
polyneuropathy compared to nerve condition studies.6 
Weng et al. in 2020 concluded that the thermal 
threshold test combined with nerve conduction tests 
could detect most of the patients.7 

The wide availability of neurodiagnostic studies 
has helped clinicians to diagnose the causes of 
neuropathies more effectively and efficiently.8,9 Still, 
the utility of clinical methods cannot be minimized in 
this regard. Asad et al. published a study on local data 

concluding that clinical scores for diabetic neuropathy 
can help prompt evaluation of diabetic sensorimotor 
polyneuropathy, but nerve conduction studies remain 
the gold standard tool.10 We planned this study with to 
compare the detection of diabetic neuropathy by 
clinical assessment and nerve conduction study in type 
2 diabetes mellitus patients. 

METHODOLOGY 

This prospective comparative study was conduc-
ted at the Department of Medicine in Pak Emirates 
Military Hospital, Rawalpindi Pakistan from January 
2020 to May 2021. The WHO sample size calculator 
was used for sample size calculation with the reference 
prevalence of neuropathy in type 2 diabetes patients as 
24.5%.11 The Ethical Review Board Committee of the 
hospital was approached to get the ethical approval for 
this study (via letter-number A/28/EC/275/2021). 
Non-probability consecutive sampling technique was 
used to gather the sample. 

Inclusion Criteria: All the patients of type 2 diabetes 
mellitus for more than ten years were included in the 
study. 
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Exclusion Criteria: Patients with neuropathic symp-
toms prior to the diagnosis of type 2 diabetes mellitus, 
malignancies (solid or haematological), severe infec-
tion or any organ failure in the past six months were 
excluded from the study. Patients diagnosed with B-12 
or folate deficiency or who were on replacement 
therapy or had recent surgery or had neuropathy 
secondary to any identifiable cause or any autoim-
mune disorder or were using illicit drugs were also 
excluded from the study. 

Written informed consent was taken from all the 
participants before the start of the study. The study 
details, including nerve conduction studies procedure, 
were briefed to the participants. Revised neuropathy 
disability score was calculated by the consultant medi-
cal specialist on all the patients to make the clinical 
diagnosis of neuropathy. It comprises vibrations sensa-
tion, temperature sensation, pinprick and ankle re-
flex.12 Nerve conduction studies were performed in the 
Neurology Department of the same hospital. The 
parameters included in nerve conduction studies were; 
distal motor and sensory latency, compound muscle 
action potential amplitude measured from negative to 
the negative peak, sensory nerve action potential 
amplitude measured from the negative to positive 
peak, and the motor and sensory conduction velocity.13 

Statistical analysis was performed using Statistics 
Package for Social Sciences version 24.0 (SPSS-24.0). 
Characteristics of participants and the clinical and 
nerve conduction study findings were described using 
descriptive statistics. Pearson chi-square test was used 
to determine the difference between revised neuro-
pathy disability score findings and nerve conduction 
studies. Differences between groups were considered 
significant if p-values were less than or equal to 0.05. 

RESULTS 

Out of 300 patients suffering from type 2 diabetes 
mellitus studied in the given period, 188 (62.7%) were 
males, while 112 (37.3%) were females. The mean age 
of the study participants was 53.33±4.55 years, and the 
mean duration of diabetes mellitus was 11.22±5.71 
years. Table-I summarized the general charac-teristics 
of patients included in the study. 97 (32.3%) patients 
were diagnosed with diabetic neuropathy when 
assessed from revised neuropathy disability score, 
while 101 (33.7%) had the same diagnosis on nerve 
conduction studies. Table-II revealed that symmetrical 
neuropathy, motor polyneuropathy and sensory 
neuropathy had a statistically significant diagnostic 

pattern when assessed from clinical method and nerve 
conduction study (p-value <0.05). 

 

Table-I: Characteristics of Patients With Type II Diabetes 
Mellitus Included in Study (n=300) 

Factors  Frequency (Percentage) 

Age (Years)  

Mean±SD  
 Range (min-max) 

53.33±4.55 
29-64 

Gender 

Male 
Female 

188 (62.7) 
122 (37.3) 

Presence of Neuropathy on Clinical Scale 

No 
Yes  

97 (32.3) 
193 (67.7) 

Presence of Neuropathy of Nerve Conduction Studies 

No 
Yes  

101 (33.7) 
199 (66.3) 

Mean Duration of Type II 

Fastng Glucose level 
(mmol/L) 

11.22±5.71 

 
Table-II: Comparison of Types And Patterns of Neuropathies 
Found on Clinical Test and Nerve Conduction Studies 
(n=300) 

 Clinical 
findings 

Frequency (%) 

Nerve conduction 
study findings 
Frequency (%) 

p-
value 

Symmetrical 

No 
Yes 

103 (68.7) 
47 (31.3) 

7 (51.3) 
73 (48.7) 

0.002 

Asymmetrical 

No 
Yes 

53 (35.3) 
97 (64.7) 

49 (32.7) 
101 (67.3) 

0.626 

Pure Sensory 

No 
Yes 

53 (35.3) 
97 (64.7) 

57 (38.0) 
93 (62.0) 

0.632 

Pure Motor 

No 
Yes 

58 (38.7) 
92 (61.3) 

90 (60.0) 
60 (40.0) 

<0.001 

Sensory Motor 

No 
Yes 

85 (56.7) 
65 (43.3) 

57 (38.0) 
93 (62.0) 

0.001 

 

DISCUSSION 

This study showed that neuropathy had been a 
common finding among patients suffering from type 2 
diabetes mellitus for more than ten years. A significant 
difference existed in diagnosing various patterns and 
types of neuropathies when clinical methods were 
compared with nerve conduction studies. 

Recent advancements in cerebrospinal fluid mar-
kers, histo-pathological support and nerve conduc-tion 
studies have made the diagnostic picture quite clear, 
and clinicians in our part of the world have been 
diagnosing these conditions with more confidence and 
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authority.14 There is still a debate regarding nerve 
conduction studies in diagnosing routine cases of 
diabetic polyneuropathy. Clinicians have to assess the 
added benefit of nerve conduction studies in diag-
nosing diabetic polyneuropathy once the clinical diag-
nosis has been made.  

Mohan et al.15 in 2018 performed a study to detect 
sensory-motor neuropathy in type 2 Diabetes mellitus 
by clinical examination and nerve conduction study 
and to correlate clinical features of peripheral neuro-
pathy with nerve conduction study in patients with 
type 2 diabetes mellitus. They concluded that 84% of 
patients were diagnosed with neuropathy on nerve 
conduction studies. In contrast, only 61% of patients 
were found to have neuropathy on clinical examina-
tion, and the detection rate with nerve conduction 
study was statistically significant (p<0.001) compared 
to clinical examination.15 

Kaymaz et al.16 in 2021, performed a study to 
validate the Turkish version of the Michigan neuro-
pathy screening instrument and compared the findings 
on this instrument with nerve conduction studies on 
patients of diabetes mellitus for neuropathies. They 
concluded that clinical findings incorporated in Michi-
gan neuropathy screening instrument have similar 
strength to diagnose neuropathic conditions as that of 
nerve conduction studies. Our study design was 
different from Kaymaz et al. We found that the clinical 
diagnosis and findings on the nerve conduction study 
might differ in some parameters. 

A Swedish study published in 2014 compared the 
diagnostic usefulness of tuning fork, monofilament, 
biothesiometer and skin biopsies in peripheral neuro-
pathy in individuals with varying glucose metabo-
lism.17 They concluded that biothesiometer in clinical 
routine might be a sensitive method to detect signi-
ficant nerve fibre dysfunction in the lower extremity. 
In contrast, skin biopsies combined with methods mea-
suring vibrotactile sense could increase the diagnostic 
sensitivity of detecting peripheral neuropathy early.  

Lindholm et al. concluded that incorporating 
multi-frequency measurement of vibration perception 
thresholds in examining patients for diabetic neuro-
pathies may prevent the formation of ulcers.18  

Though our study highlighted that differences 
exist between results of clinical examination and nerve 
conduction studies in the diagnosis of diabetic neuro-
pathies, still we cannot conclude that clinical exami-
nation is inferior to nerve conduction studies. 

 

LIMITATIONS OF STUDY 

Our study had few limitations. A current non-invasive 
gold standard method was part of the comparison. There-
fore, we cannot conclude which method is better. Ideally, 
two methods under study should be compared with a 
standard gold diagnosis to find out the better method to 
diagnose polyneuropathy in patients suffering from type 2 
diabetes mellitus for more than ten years. 

CONCLUSION 

Neuropathy had been a common finding among 
patients suffering from type 2 diabetes mellitus for more 
than ten years. A significant difference existed in diagnosing 
various patterns and types of neuropathies when clinical 
methods were compared with nerve conduction studies. 
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