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ABSTRACT

Aims: Diabetic neuropathy (DN) is one of the most common microvascular complications of diabetes mellitus, often leading 
to severe sensorimotor disability. This study aimed to identify factors associated with the severity of electroneuromyographic 
(ENMG) involvement among diabetic patients followed in Ouagadougou, Burkina Faso.
Methods: We conducted a cross-sectional analytical study including 64 patients with clinically diagnosed DN who underwent 
electrodiagnostic (EDX) evaluation. Sociodemographic, clinical, and biological data were collected. Neuropathy severity was 
classified as mild/moderate or severe/very severe. Bivariate and multivariate logistic regression analyses were performed, with 
a significance level set at p<0.05.
Results: The mean age was 64.6±8 years, with a slight female predominance (53.1%). In bivariate analysis, severe EDX 
involvement was significantly associated with a diabetes duration ≥10 years [OR=6.55; 95% CI (1.95-21.9); p=0.002] and age 
≥65 years [OR=3.33; 95% CI (1.15-9.61); p=0.024]. In multivariate analysis, only diabetes duration ≥10 years remained an 
independent predictor of severity [adjusted OR=5.32; 95% CI (1.52-18.5); p=0.009].
Conclusion: The severity of DN was mainly linked to long-standing diabetes, emphasizing the need for early screening and 
strict glycemic control. 
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INTRODUCTION

Diabetic neuropathy (DN) is the most common chronic 
complication of diabetes mellitus (DM) and a leading cause 
of peripheral neuropathy worldwide.1 It is defined as the 
presence of symptoms and/or signs of peripheral nerve 
dysfunction in individuals with diabetes after exclusion of 
other potential causes.2

DN affects approximately 1% to 7% of the general population, 
with higher prevalence in individuals over 50 years of age 
and a slight female predominance.3 It complicates both type 
1 diabetes (T1D) and type 2 diabetes (T2D).3,4 Reported 
prevalence varies widely, ranging from 7% to 80% depending 
on study design and diagnostic criteria.5 DN encompasses 
several clinical syndromes, including distal symmetric 
polyneuropathy (the most common form, accounting for 
approximately 75% of cases), autonomic neuropathy, cranial 
neuropathies, mononeuropathies, radiculoplexopathies, 
diabetic neuropathic cachexia, and treatment-induced 
neuropathy.6,7

The diagnosis of DN is based on both clinical and 
electrophysiological evidence.2 Electroneuromyography 
(ENMG) is a key diagnostic tool for functional assessment, 
allowing confirmation of diagnosis and characterization of 
the underlying pathophysiological mechanism, including 
axonal, demyelinating, or mixed neuropathies.3 Although 
not always required for the diagnosis of typical clinical 
forms, ENMG is essential for detecting subclinical or mild 
neuropathy.8 In Burkina Faso, ENMG remains a relatively 
recent diagnostic modality, with limited availability and a 
small number of trained specialists.

The prevalence of DN increases with disease duration, 
reaching approximately 34% after 25 years of diabetes, as 
reported in the Diabetes Control and Complications Trial/
Epidemiology of Diabetes Interventions and Complications 
(DCCT/EDIC) study.9 Similar findings have been reported in 
the EURODIAB prospective study.10 In contrast, more than 
half of individuals with T2D develop signs and symptoms of 
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diabetic peripheral neuropathy during their lifetime.11,12 The 
prevalence of painful DN is also high, reaching 20% to 30% 
even in newly diagnosed or early-stage T2D, as demonstrated 
in large contemporary cohorts such as ADDITION, GRADE, 
and SEARCH.13,14

Data on DN in sub-Saharan Africa remain limited. In 
Burkina Faso, published studies addressing its prevalence, 
risk factors, and electrophysiological characteristics are 
scarce. A local study conducted in 2018 reported a prevalence 
of DN of 80.7%.15 In that cohort, distal polyneuropathy 
accounted for 81.8% of cases and autonomic neuropathy 
for 72.7%, with poor glycemic control observed in 38.8% of 
patients. However, the electrophysiological characterization 
of neuropathy was not addressed.15

We conducted this study to characterize the electrodiagnostic 
(EDX) profile of DN in our setting and to identify its 
associated clinical and metabolic determinants.

METHODS

This study was conducted with the approval of the 
Institutional Ethics Committee of Saint Camille Hospital 
in Ouagadougou (Date: 09.11.2023, Decision No: 2023-11-
09). All procedures were carried out in accordance with the 
ethical rules and the principles of the Declaration of Helsinki. 
Written informed consent was obtained from all individual 
participants prior to their inclusion in the study.

This was a descriptive, cross-sectional, prospective study 
conducted over a nine-month period, from January 1, 2024, 
to September 30, 2024.

The study was conducted in two neurophysiology centers 
in Burkina Faso: the electro-neurophysiology unit of 
the Neurology Department at Saint Camille Hospital in 
Ouagadougou (HOSCO) and the neurophysiology unit at 
Agir Clinic.

The study population included all diabetic patients who 
underwent ENMG at both sites during the study period. 
Patients with a history of peripheral neuropathy due to causes 
other than diabetes (e.g., vitamin deficiency, alcoholism, or 
chemotherapy) were excluded. Patients who did not provide 
informed consent were also excluded.

Data collection was performed after approval from the Ethics 
and Research Committees of Saint Camille Hospital in 
Ouagadougou and Agir Clinic. 

All included patients underwent a complete neurological 
examination and ENMG. Data were collected using a 
standardized case report form, including epidemiological, 
clinical (history and neurological examination findings), and 
electrophysiological data.

Clinical assessment tools included:

•	 A 128-Hz tuning fork, a brush, and a monofilament for 
assessment of sensory modalities (proprioceptive, tactile, 
nociceptive, and vibratory) and foot ulcer risk. 

•	 A reflex hammer for assessment of deep tendon reflexes 

•	 A blood pressure monitor and stethoscope for evaluation 
of cardiovascular autonomic neuropathy (CAN) 

•	 Scales and a measuring tape for body-mass index (BMI) 
calculation and nutritional assessment

•	 The DN4 questionnaire for screening painful diabetic 
neuropathy (PDN)

•	 The Visual Analog Scale (VAS) for pain intensity 
assessment

ENMG was performed using Micromed and Natus devices.

ENMG procedures: Nerve conduction studies were 
performed using standard laboratory techniques with surface 
stimulation and recording.

Motor conduction studies focused bilaterally on four nerves: 
the deep peroneal, posterior tibial, median, and ulnar nerves.

Sensory conduction studies included the median and ulnar 
nerves in the upper limbs and the sural nerve in the lower 
limbs.

Needle electromyography was performed in selected cases.

Laboratory standards for ENMG interpretation were based 
on those described by Emmanuel Fournier.16,17 

Abnormal nerve conduction parameters were defined 
according to standard neurophysiological guidelines 
(Fournier, 2018).16 Lower-limb abnormalities included motor 
conduction velocity (MCV)<40 m/s, distal motor latency 
(DML)>4.5 ms, and sural sensory nerve action potential 
(SNAP) amplitude <5 µV.

The HOSCO reference values are presented in Table 1.

Table 1. HOSCO ENMG standards

Motor nerves Distal latency Amplitude Speed F wavelatency

Median <3.7 ms >6 mV >48 m/s ≤32 ms

Ulnar <3.2 ms >6 mV >50 m/s ≤32 ms

Radial <3.4 ms >6 mV >50m/s

Axillary 
(circumflex) <4.5 ms >4 to 6 mV

Musculocutaneous UL >50 m/s

Fibular (CFN) <5 ms >3mV >42 m/s ≤56 ms

Tibial (TN) <5.5 ms >5mV >42 m/s ≤56 ms

Sensory nerves Amplitude Speed

Median 15Uv >45 m/s

Ulnar >10Uv >45Mv

Radial >15Uv >50m/s

Musculocutaneous 
UL 10Uv >50m/s

Sural >10uV >40m/s

Musculocutaneous 
LL >10Uv >40m/s

UL: Upper limb, CFN: Common fibular nerve, TN: Tibial nerve, LL: Lower limb
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The severity of ENMG abnormalities was classified 
according to a system adapted from Baba et al.18 as follows:

•	 Mild (early): Isolated conduction abnormalities or mild 
amplitude reduction limited to lower-limb nerves. 

•	 Moderate: Significant amplitude reduction and slowing 
of conduction velocities in the lower limbs without upper-
limb involvement. 

•	 Severe: Absence of recordable sensory or motor responses 
in at least two lower-limb nerves. 

•	 Very severe: Diffuse axonal loss with absent responses 
extending to upper-limb nerves (median and ulnar). 

Operational definitions:

•	 Diabetes mellitus: Fasting plasma glucose >7 mmol/L (126 
mg/dl) on two separate measurements after at least 8 hours 
of fasting, or random plasma glucose >11.1 mmol/L (200 
mg/dl) in the presence of typical symptoms (weight loss, 
polyuria, polydipsia). 

•	 Diabetic neuropathy (DN): Clinical diagnosis based 
on history and neurological examination, defined by 
subjective symptoms (paresthesia, neuropathic pain) and/
or objective signs (sensory loss, weakness, muscle atrophy, 
reduced or absent deep tendon reflexes, cranial nerve 
involvement). 

•	 Polyneuropathy: Simultaneous involvement of multiple 
peripheral nerves. 

•	 Mononeuropathy: Involvement of a single peripheral 
nerve. 

•	 Polyradiculoneuropathy: Diffuse involvement of 
peripheral nerves and nerve roots. 

•	 Painful diabetic neuropathy (PDN): DN4 score ≥4. 

•	 Cardiovascular autonomic neuropathy (CAN): 
Orthostatic hypotension defined as a drop in systolic 
blood pressure ≥20 mmHg or diastolic blood pressure ≥10 
mmHg within 3 minutes of standing.

•	 Digestive autonomic neuropathy (DAN): Presence of 
gastroparesis and/or enteropathy (chronic constipation, 
diarrhea, or fecal incontinence). 

•	 Urogenital autonomic neuropathy (UGAN): Bladder 
dysfunction, urinary retention, urgency, erectile 
dysfunction/retrograde ejaculation in male, or anorgasmia 
in female.

•	 Sudomotor dysfunction: Anhidrosis of the lower limbs 
and/or hyperhidrosis of the face and trunk. 

•	 Chronic renal failure (CRF): Patients receiving treatment 
for renal failure or with estimated glomerular filtration 
rate (eGFR)<90 ml/min. 

•	 Dyslipidemia: Defined by lipid-lowering therapy or LDL-c 
>1.8 mmol/L in high-risk patients, or >2.5 mmol/L in 
other diabetic patients. 

•	 Sedentary lifestyle: Physical inactivity defined as <30 
minutes of moderate-to-vigorous physical activity per day. 

•	 Diabetes control: Assessed using glycated hemoglobin 
(HbA1c) and fasting plasma glucose levels.

RESULTS
Descriptive Study

A total of 64 patients with DN were recruited, representing 
20% of all ENMG examinations performed during the 
study period. The mean age was 64.6±8 years (range: 45-81 
years), with a slight female predominance (53.1%; female-
to-male ratio: 1.13). Most patients resided in urban areas 
(84.4%) and were married (75.0%). Retired individuals 
represented the largest socio-professional group (40.6%). The 
sociodemographic characteristics of the study population are 
summarized in Table 2.

Type 2 DM (T2D) accounted for 96.9% (n=62) of cases. The 
mean duration of diabetes was 11.3±7.8 years, and 56.2% of 
patients had a disease duration between 5 and 15 years. All 
patients were on antidiabetic treatment, with 65.6% managed 
without insulin. Glycemic control was poor, with 87.5% 
showing elevated fasting blood glucose levels and 93.8% 
having HbA1c >7%. Diabetes-related characteristics and 
glycemic control parameters are presented in Table 3.

Table 2. Sociodemographic characteristics (n=64)

Characteristic Number (n) Percentage

Age (years) mean±SD: 64.6 years ±8 years (extremes: 45-81 years)

(45-55) 2 3.1

(55-65) 32 50.0

(65-75) 22 34.4

(75-85) 8 12.5

Gender (gender ratio F/M=1.13)

Female 34 53.1

Male 30 46.9

Place of residence

Urban 54 84.4

Rural 10 15.6

Education

Educated 44 68.7

Not in school 20 31.3

Marital status

Married 48 75.0

Widowed 16 25

Professional activity

Retired 26 40.6

Homemaker 18 28.1

Merchant 6 9.4

Civil servant 6 9.4

Private individual 6 9.4

Farmer 2 3.1
SD: Standard deviation, F/M: Female/male
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Hypertension was the most frequent cardiovascular risk 
factor (81.3%), followed by sedentary lifestyle (56.3%). The 
most common chronic complications were heart disease 
(28.1%) and diabetic nephropathy (12.5%). 

Cardiovascular risk factors, diabetes-related complications, 
and associated comorbidities are detailed in Table 4.

All patients presented at least one sensory symptom. Pain was 
the most frequent complaint (87.5%), leading to a diagnosis 

of painful DN (DN4 ≥4) in 84.4% of cases. Autonomic 
dysfunction was observed in 87.5% of patients, predominantly 
erectile dysfunction (32.1%). Motor impairment was present in 
71.9% of patients. Overall, clinical evaluation showed painful 
diabetic polyneuropathy in 84.4%, autonomic neuropathy in 
78.1%, and generalized peripheral neuropathy in 87.5%.

The clinical manifestations and different forms of DN 
observed in the study population are presented in Table 5.

ENMG was abnormal in 87.5% (n=56) of patients. Quantitative 
analysis revealed prolonged distal motor latencies and reduced 
motor and sensory conduction velocities, predominantly in the 
lower limbs (mean tibial motor conduction velocity: 37.5±10.6 
m/s; mean sural sensory amplitude: 4.0±4.7 µV). 

Quantitative ENMG findings are summarized in Table 6.

Qualitative analysis showed that 92.8% of abnormal 
ENMGs were consistent with axonal damage. Chronic 
length-dependent sensory-motor axonal polyneuropathy 
was the most frequent electrophysiological pattern (75.0%). 
Nearly 50% of patients presented with severe or very severe 
involvement (50.0% of pathological ENMGs). 

Table 3. Diabetes characteristics and glycemic control (n=64)

Characteristic Number (n) Percentage

Type of DM

Type 2 (T2D) 62 96.9

Type 1 (T1D) 2 3.1

Duration of diabetes mellitus (years) average SD: 11.3 years ±7.8 years 
(extremes: 0.08-39)

<5 10 15.6

(5-10) 18 28.1

(10-15) 18 28.1

(15-20) 6 9.4

≥20 12 18.8

Relationship to treatment (insulin)

Non-insulin dependent 42 65.6

Insulin-dependent 12 18.8

Insulin-requiring 10 15.6

Glycemic control (short term)

Fasting blood glucose >6.1 mmol/L 56 87.5

Fasting blood glucose <6.1 mmol/L 8 12.5

Glycemic control (long term)

HbA1c >7% 60 93.8

HbA1c <7% 4 6.2
DM: Diyabetes mellitus, SD: Standard deviation, HbA1c: Hemoglobin A1c

Table 4. Cardiovascular risk factors, diabetes complications, and associated 
comorbidities (n=64)

Characteristic Number (n) Percentage

Associated cardiovascular risk factors

HBP 52 81.3

Sedentary lifestyle 36 56.3

Dyslipidemia 24 37.5

Obesity 20 31.3

Alcohol 18 28.1

Tobacco 4 6.2

Chronic complications of diabetes

Heart disease 18 28.1

Diabetic nephropathy 8 12.5

Diabetic retinopathy 6 9.4

Diabetic arteriopathy 4 6.3

Ischemic stroke 2 3.1

Comorbidities associated with neuropathy

Lumbosciatica 6 9.4

Asthma 2 3.1

Severe weight loss 2 3.1

Polyarthralgia 2 3.1
HBP: High blood pressure

Table 5. Clinical manifestations and types of neuropathy diabetic (n=64)

Characteristic Number (n) Percentage

Subjective sensory signs (n=64)

Total pain 56 87.5

Burning pain 44 68.8

Numbness 38 59.4

Tingling 34 53.1

Itching 14 21.9

Neuropathic pain (DN4 ≥4)

Diagnosed 54 84.4

Objective sensory signs (n=64)

Hypoesthesia to touch 12 18.8

Hyperesthesia to touch 8 12.5

Motor signs (n=46: 71.9% of N=64)

Motor deficit LL 16 (34.8%)

Motor deficit of one LL 14 (30.4%)

Motor deficit of one UL 7 15.2

Motor deficit of both UL 9 19.6

Neurovegetative signs (n=56: 87.5% of N=64)

Erectile dysfunction 18 (32.1%)

Urinary disorders 14 (25.0%)

Sweating disorder 12 (21.4%)

Gastrointestinal disorders 8 (14.3%)

Clinical types of neuropathy (n=64)

Painful diabetic polyneuropathy 54 84.4

Peripheral neuropathy (total) 56 87.5

Autonomic neuropathy (total) 50 78.1

Urogenital neuropathy 24 37.5

Cardiac autonomic neuropathy 14 21.9

Radiculopathy 4 6.2

Multiple mononeuropathy 2 3.1
DN4: Douleur neuropathique en 4 questions, LL: Lower limb
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The qualitative ENMG findings and severity classification are 
presented in Table 7.

Analytical Study
In bivariate analysis, severe ENMG involvement was 
significantly associated with diabetes duration ≥10 years 
(OR=6.55; 95% CI: 1.95-21.9; p=0.002), age ≥65 years 
(OR=3.33; 95% CI: 1.15-9.61; p=0.024), motor impairment 

(OR=2.52; 95% CI: 0.89-7.09; p=0.078), and diabetic 
nephropathy (OR=3.50; 95% CI: 0.67-18.2; p=0.131).  Factors 
associated with severe ENMG involvement in bivariate 
analysis are presented in Table 8.

In multivariate analysis, only diabetes duration ≥10 years 
remained an independent predictor of severe ENMG 
involvement (adjusted OR=5.32; 95% CI: 1.52-18.5; p=0.009).

After adjustment, age and motor impairment were no longer 
significant, suggesting that they act as proxies of diabetes 
duration rather than independent risk factors (Table 9).

The results of the multivariate logistic regression analysis are 
presented in Table 9.

DISCUSSION

Our cohort of 64 patients, representing 20% of all ENMG 
examinations performed at the two study sites during 
the study period, consisted predominantly of older adults 
(mean age: 64.6 years) and patients with T2D (96.9%). This 
distribution reflects the ongoing epidemiological transition 
and the rising burden of T2D in aging populations in sub-
Saharan Africa.19,20 The slight female predominance (53.1%) 
and urban residence (84.4%) are consistent with reports from 
West Africa and likely reflect referral patterns to specialized 
neurophysiology services concentrated in urban centers.21,22 
The predominance of retired individuals (40.6%) suggests 
that DN primarily affects patients with long disease duration 
and reduced occupational activity.

A major finding of this study is the very poor glycemic control 
observed in our cohort, with 93.8% of patients presenting 
HbA1c levels >7% and 87.5% exhibiting elevated fasting blood 
glucose. These proportions are considerably higher than those 
reported in high-income countries, where glycemic targets 
are achieved in approximately 25-50% of patients.24,25 Our 
findings are consistent with data from sub-Saharan Africa, 
where chronic hyperglycemia remains a major determinant 
of diabetic peripheral neuropathy.26 This sustained 
metabolic imbalance likely represents a key contributor to 
microvascular complications, including diabetic neuropathy, 
and may reflect limited access to optimal diabetes care and 
structured follow-up.20

Hypertension (81.3%), sedentary lifestyle (56.3%), 
and dyslipidemia (37.5%) indicate a high burden of 
cardiometabolic comorbidities. These factors are known to 
synergistically contribute to small fiber dysfunction and 
axonal degeneration.27 Their combined impact in African 
populations warrants further investigation.

Pain was the most frequent clinical manifestation, reported 
in 87.5% of patients, and painful DN (DN4 ≥4) was diagnosed 
in 84.4%. This high prevalence likely reflects referral bias. 
In Burkina Faso, access to ENMG remains limited due to 
resource constraints and shortage of trained personnel. 
Consequently, patients referred for EDX evaluation are often 
those with severe symptoms or refractory neuropathic pain. 
This selection bias may explain the high proportion of severe 
and very severe electrophysiological abnormalities (~50%) 
observed in our cohort and limits extrapolation to the general 

Table 6. Average quantitative characteristics of ENMG in patients

Nerve n Mean/SD Min Max Unit

Median nerve 
(upper limb)

MCV

56

49.8±7.7 34 67.6 m/s

DML 8.1±5.3 2.3 15.7 ms

F wave latency 46.9±9.3 27.5 68 ms

Motor amplitude 6.1±2.5 1.0 16 mV

SCV 49.9±11.5 10.8 75.0 m/s

Sensory amplitude 9.1±13.1 2.0 24 µV

Ulnar nerve 
(upper limb)

MCV

50

51.8±9.5 27.0 70.0 m/s

DML 9.8±4.2 3.3 20.2 ms

F wave latency 48.4±9.3 26.2 68.0 ms

Motor amplitude 5.5±2.7 0.6 11.7 mV

SCV 52.3±14.7 22.0 76.7 m/s

Sensory amplitude 10.1±13.9 1.0 24.0 µV

Fibular nerve 
(lower limb)

MCV

60

39.8±8.7 17.0 61.7 m/s

DML 8.7±5.2 1.2 20.4 ms

F wave latency 48.7±9.9 32.0 83.0 ms

Motor amplitude 2.7±2.6 0.1 13.3 mV

Tibial nerve 
(lower limb)

MCV

64

37.5±10.6 15.5 64.0 m/s

DML 9.1± 5.3 1.0 20.8 ms

F wave latency 48.7±9.0 28.9 66.0 ms

Motor amplitude 2.8±2.4 0.1 11.7 mV

Sural nerve 
(lower limb)

SCV
64

45.8±12.8 20.5 68.8 m/s

Sensory amplitude 4.0±4.7 0.1 19.0 µV
ENMG: Electroneuromyography,  SD: Standard deviation, Min: Minimum, Max: Maximum, 
MCV: Motor conduction velocity, DML: Distal motor latency, SCV: Sensory conduction velocity

Table 7. Qualitative characteristics and classification of ENMG findings 
(n=56 pathological ENMG)

Characteristic Number (n) Percentage

ENMG assessment (n=64)

Pathological ENMG 56 87.5

Normal ENMG 8 12.5

Dominant pathophysiological type (n=56)

Axonal damage (axonopathy) 52 92.8

Demyelinating disorder (myelinopathy) 4 7.2

Electrophysiological profile (n=56)

Sensory-motor axonal polyneuropathy (L-D) 42 75.0

Sensory axonal polyneuropathy (L-R) 6 10.7

Chronic demyelinating polyneuropathy 4 7.1

Other (mono/multifocal, radiculoplexopathy) 4 7.2

Severity of ENMG findings (n=56)

Early 2 (3.6%)

Moderate 26 (46.4%)

Severe 18 (32.1%)

Very severe 10 (17.9%)
ENMG: Electroneuromyography
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Table 8. Factors associated with severe ENMG involvement

Factors Severe/very severe damage (n=28) Mild/moderate damage (n=28) OR (95% CI) p-value

Duration of diabetes

≥10 years (vs. <10 years) 24 (85.7%) 13 (46.4%) 6.55 (1.95-21.9) 0.002

Age

≥65 years (vs. <65 years) 18 (64.3%) 10 (35.7%) 3.33 (1.15-9.61) 0.024

Diabetic nephropathy

Yes (vs no) 6 (21.4%) 2 (7.1%) 3.50 (0.67-18.2) 0.131

Clinical motor signs

Yes (vs. no) 20 (71.4%) 14 (50.0%) 2.52 (0.89-7.09) 0.078

Dyslipidemia

Yes (vs. no) 14 (50.0%) 10 (35.7%) 1.81 (0.64-5.10) 0.266

Hypertension

Yes (vs no) 24 (85.7%) 21 (75.0%) 1.97 (0.52-7.49) 0.317

Gender

Male (vs female) 16 (57.1%) 14 (50.0%) 1.34 (0.46-3.91) 0.587

Heart disease

Yes (vs no) 8 (28.6%) 10 (35.7%) 0.74 (0.24-2.25) 0.601

HbA1c

≥7% (vs. <7%) 27 (96.4%) 27 (96.4%) N/A 1.000
ENMG: Electroneuromyography, OR: Odds ratio, CI: Confidence interval, HbA1c: Hemoglobin A1c

Table 9. Multivariate analysis: independent factors for severe ENMG 
involvement

Independent variables Reference category OR 95% CI p

Duration of diabetes 
(≥10 years) <10 years 5.32 1.52-18.5 0.009

Age (≥65 years) <65 years 1.28 0.33-5.00 0.713

Clinical motor signs No 1.90 0.51-7.05 0.336

Diabetic nephropathy No 2.15 0.38-12.1 0.387
ENMG: Electroneuromyography, OR: Odds ratio, CI: Confidence interval

diabetic population. As a result, early and asymptomatic 
neuropathy is likely underdiagnosed.

Autonomic dysfunction was observed in 87.5% of patients, 
predominantly erectile dysfunction (32.1%), while motor 
impairment was present in 71.9%. The coexistence of sensory, 
motor, and autonomic involvement suggests advanced and 
diffuse peripheral nerve damage. Similar patterns have been 
reported in West African cohorts, particularly in Senegal and 
Mali among patients undergoing ENMG evaluation.28,29

EDX studies revealed abnormal findings in 87.5% of patients, 
with axonal neuropathy accounting for 92.8% of cases. The 
predominant pattern was chronic length-dependent sensory-
motor axonal polyneuropathy (75.0%). This predominance 
of axonal damage is consistent with experimental and 
clinical evidence showing that chronic hyperglycemia 
induces oxidative stress, mitochondrial dysfunction, and 
accumulation of advanced glycation end products, ultimately 
leading to axonal degeneration.30,31

Approximately half of the patients (50.0%) presented with severe 
or very severe electrophysiological impairment, a proportion 
higher than that reported in screening-based cohorts, where 
milder forms predominate. This finding further supports the 
hypothesis of delayed diagnosis and late referral in our setting.

Diabetes duration ≥10 years was the only independent predictor 
of severe ENMG abnormalities (adjusted OR=5.32; 95% CI: 
1.52-18.5; p=0.009). This is consistent with large international 
studies, including EURODIAB and DCCT/EDIC, which 
identify disease duration as the most consistent risk factor for 
diabetic neuropathy, independent of glycemic control and 
other covariates.32,33 In the study by Tesfaye et al.,33 the risk of 
neuropathy increased progressively after 10 years of diabetes, 
reaching more than a fourfold increase in long-term disease.

Although age ≥65 years was associated with severity in 
univariate analysis, this association lost significance after 
adjustment for diabetes duration, suggesting that age mainly 
reflects cumulative metabolic exposure rather than an 
independent causal factor. Similar observations have been 
reported in several African and Asian cohorts.34-36

Motor impairment showed a non-significant trend toward 
association with severe neuropathy (p=0.078), consistent 
with electrophysiological evidence indicating that motor 
involvement may become more prominent with increasing 
neuropathy severity.37,38 This underscores the importance of 
early screening before irreversible nerve damage occurs.

Although diabetic nephropathy and dyslipidemia are 
recognized comorbidities, no significant association was 
observed in this study. However, previous studies from Kenya 
and Egypt have reported a moderate association between 
renal dysfunction and severe neuropathy, possibly reflecting 
shared microvascular mechanisms.39,40 This discrepancy 
may be explained by sample size limitations, cross-sectional 
design, and heterogeneity in diagnostic criteria.

Overall, our findings are consistent with regional data from 
sub-Saharan Africa, where studies conducted between 
2021 and 2024 report high rates of severe neuropathy 
and consistently identify disease duration as the main 
determinant.41,42 These results suggest that, despite regional 



Electroclinical aspects of diabetic neuropathy
Zoungrana et al.

56

Acad J Neuropsychiatry Neuropsychol. 2026;3(3):50-57

variability, the underlying pathophysiological mechanisms-
oxidative stress, microangiopathy, and chronic metabolic 
injury-are universal but amplified in low-resource settings 
due to delayed diagnosis and suboptimal glycemic control.40

Limitations
This study provides combined clinical and electrophysiological 
data in a resource-limited African setting. Strengths include 
prospective data collection and standardized clinical and 
neurophysiological assessment. However, limitations include 
the relatively small sample size, two-center design, and 
absence of longitudinal follow-up, which limit generalizability. 
Additionally, the lack of quality-of-life assessment and 
quantitative pain evaluation represents another limitation.

CONCLUSION

This study identified the main determinants of DN severity 
in our setting. Diabetes duration emerged as the strongest 
independent predictor of severe EDX impairment, confirming 
its central role in the progression of diabetic peripheral nerve 
damage.

Although advanced age and the presence of clinical motor 
signs were associated with severity in bivariate analysis, 
they did not retain statistical significance after multivariate 
adjustment, suggesting that they mainly reflect disease 
chronicity rather than independent pathogenic factors.

These findings are consistent with recent international and 
African literature and reinforce the importance of early 
detection, regular neurophysiological assessment, and strict 
glycemic control to prevent progression to severe forms and 
reduce functional disability.

Further longitudinal studies with larger sample sizes are 
required to confirm these associations and to explore 
additional metabolic and therapeutic determinants of DN 
severity.
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