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 Abstract 

Background and Objectives: Peripheral neuropathy is a complication of diabetes mellitus (DM). 
Several risk factors may accelerate the development of peripheral neuropathy in DM. The 
objective of the current study was to determine the risk factors for development of peripheral 
neuropathy in patients with DM.  

Methods: The study was conducted from July 2014 to June 2015 in a large hospital of Dhaka 
city. A total of 150 diabetic patients of both sexes with and without peripheral neuropathy were 
enrolled. The investigations included interviewing on clinical history, anthropometry (height, 
weight, waist- and hip-circumference), blood pressure measurement, estimation of HbA1c, 
fasting blood glucose and lipids.  

Results: Duration of diabetes for more than 5 years was significantly (χ
2
=124.39, p <0.001) 

associated with peripheral neuropathy. Sequential logistic regression analysis revealed high BMI 
(> 25 Kg/m

2
; OR=8.8, p <0.001), HbA1c (>6.5%; OR=5.25, p<0.05) and higher total cholesterol 

level (> 200 mg/dl; OR=4.74, p <0.05) as the significant risk factors for peripheral neuropathy.  

Conclusion: Obesity, hyperglycemia and high total cholesterol were possible risk factors for 
development of diabetic peripheral neuropathy. Proper glycemic control and prevention of 
obesity and dyslipidemia could be helpful to avert progression to peripheral neuropathy in 
diabetic population. 
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Introduction  

Diabetes mellitus (DM) is a clinical syndrome 
characterized by hyperglycemia due to relative or 
absolute deficiency of insulin in the body [1]. World 
Health Organization (WHO)) has defined the 
diagnostic criteria of DM as fasting plasma glucose 
≥7.0 mmol/L, or ≥11.1mmol/L 2 hours after 75 
gram of glucose load or HbA1c ≥6.5% *2].  

In Bangladesh the prevalence of DM is about 5.5% 
[3]. Peripheral neuropathy is one of the most 
common complications in patients with type 2 
diabetes mellitus [4]. In peripheral neuropathy, 
damage involves motor and sensory nerves in the 

peripheral nervous system, sparing neurons in the 
central nervous system [5]. Diabetic peripheral 
neuropathy has been defined as the presence of 
symptoms and/or signs of peripheral nerve 
dysfunction in people with diabetes after exclusion 
of other causes. Diabetic peripheral neuropathy 
can affects 20%-50% of the population with 
diabetes [6]. A study has reported that the 
prevalence of diabetic peripheral neuropathy in 
Bangladesh is about 19.7% [7]. 

Several studies have suggested that hyperglycemia 
is an important risk factor for development of 
neuropathy and intensified metabolic control can 

Original Article 

Address for Correspondence: 
Dr. Taslima Akter, Assistant Professor, Department of Physiology, Ibrahim Medical College, 1/A Ibrahim Sarani, 
Segunbagicha, Dhaka, Bangladesh. Email: taslimaakter783160@gmail.com 



prevent or delay the development of diabetic 
peripheral neuropathy [8]. Glycosylated hemoglobin 
act as an index of long term diabetes control and 
HbA1c ≤ 7.0% is considered as good glycemic 
control [8]. Several studies have suggested that 
obesity and hyperlipidemia as potential risk factors 
for diabetic peripheral neuropathy. Elevated 
triglyceride and obesity increase the risk for future 
development of peripheral neuropathy in diabetic 
patients [9,10]. However, Bansal et al has reported 
that obesity might not correlate with neuropathy in 
diabetic patients [11]. The study has found that 
BMI and waist circumference as same in diabetic 
patients with and without neuropathy. It has been 
observed that in Asian population, the co-
morbidities of obesity occur at a lower BMI than in 
other ethnic groups of the world [12]. Also, the 
severity of diabetic peripheral neuropathy depends 
on the duration of the diabetes and the degree of 
glycemic control [13]. 

Therefore, it appears that uncontrolled glycemia, 
obesity, hyperlipidemia and longer duration of DM 
are possible risk factors for development of 
peripheral neuropathy among diabetic cases. 
However, limited research work has been 
conducted to assess the risk factors associated with 
peripheral neuropathy in Bangladeshi population. 
The aim of the present study was to find out the 
risk factors for peripheral neuropathy among 
Bengali diabetic patients. 

 

Methods 

Study population and place: This cross sectional 
study was conducted over a period of one year 
from July 2014 to June 2015. The study was 
approved by Ethical review committee of Dhaka 
Medical College, Dhaka. The nature, purpose and 
benefits of the study were explained to each 
participant in details and informed written consent 
was obtained. Study population were selected from 
indoor and outpatients of BIRDEM General Hospital 
in Dhaka city. Study population consisted of 150 
cases of DM of both sexes and divided into two 
groups namely Group A and Group B. Group A 
consisted of cases who had only DM without 
peripheral neuropathy and Group B had age-
matched DM cases with peripheral neuropathy. 
Age, sex, duration of diabetes, history of 

hypertension and other co-morbidities were 
recorded. Diagnosis of DM was based on fasting 
plasma glucose ≥7.0 mmol /L or HbA1c ≥6.5% *2+. 
Peripheral neuropathy was diagnosed by clinical 
features (numbness, burning and tingling 
sensation, fatigue and cramping pain) and by nerve 
conduction velocity test [7,9].  

Anthropometry: Anthropometric measurements 
namely height, weight, waist and hip circumference 
were taken to assess the general and central 
obesity status. The waist circumference was 
measured in a standing position between the lower 
border of the 12

th
 rib and the highest point of the 

iliac crest on mid-axillary line at the end of normal 
expiration. Body mass index (BMI) was calculated 
using weight in kilogram divided by height in meter 
and expressed as kg/m

2
. Waist-to-hip ratio (WHR) 

was calculated as waist measurement divided by 
hip circumference. BMI was used for determining 
the general obesity while the WHR indicated 
central obesity. Blood pressure of each participant 
was measured after ensuring at least ten minutes 
of rest. All the information was recorded 
systematically in a predesigned data sheet.  

Collection of blood and biochemical tests: With 
aseptic precaution, 5 ml of venous blood was 
collected from antecubital vein by a disposable 
plastic syringe from each participant for estimation 
of fasting blood glucose (FBS), HbA1c, triglyceride 
(TG) and total cholesterol (TC). 

Statistical analyses: All the parameters were 
expressed as mean ± SD. Chi square was done to 
find out association between variables and unpaired 
Student’s ‘t’ test was performed to compare means 
between the two groups. Sequential logistic 
regression analysis was carried out to determine 
risk factors for developing neuropathy; p value 
˂0.05 was considered as level of significance. 
Estimates were reported as odds ratios (OR) with 
95% confidence interval (CI). Statistical analysis 
were performed by using a computer based 
statistical program SPSS (version 23). 

 

Results 

A total of 150 DM cases were enrolled of which 
Group-A had 75 DM cases without peripheral 
neuropathy and Group-B had 75 age matched DM 
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cases with peripheral neuropathy. Age, blood 
pressure, anthropometric and biochemical 
parameters of Group-A population were 
significantly (p<0.05 or 0.001) less than that of 
Group-B (Table-1). Table-2 shows that there was no 
significant association of specific sex with the 
occurrence of peripheral neuropathy. But 
peripheral neuropathy was significantly (χ

2
= 

124.39, p<0.001) higher in cases having diabetes 
for more than 5 years of duration than those who 
had diabetes for 1-5 years. Sequential logistic 
regression revealed that higher BMI (≥25.0 kg/m

2
), 

HbA1c (≥6.5%) and increased total cholesterol (> 
200 mg/dl) were associated significantly with the 
occurrence of diabetic peripheral neuropathy. 
Diabetic cases with high BMI (≥25 kg/m

2
), HbA1c 

(≥6.5%) and higher total cholesterol (≥200 mg/dl) 
had almost 9 (OR - 8.8; CI-3.0,25.9; p<0.001), 5 (OR-

5.25; CI- 1.75,15.78; p<0.05) and 5 (OR-4.74; CI- 
1.81,12.4 ;p<0.05) times higher risk of developing 
diabetic peripheral neuropathy respectively (Table-
3). Waist circumference and triglycerides were not 
found as risk factors for peripheral neuropathy. 

 

Discussion 

The present study investigated the possible 
anthropometric and biochemical risk factors 
related to development of peripheral neuropathy 
in ethnic Bengali diabetic patients. Gender was not 
found to be associated with development of 
peripheral neuropathy while we found its 
significant association with longer duration of 
diabetes (> 5 years) in our cases. Similar 
observation was reported with South Indian 

 

Table-1: Comparative profiles of Group-A and Group-B study population  
 

Variable 
Group A 

N=75 
Group B 

N=75 
p value 

Age (years) 37.75±6.13 44±5.92 <0.001 
SBP (mm Hg) 117.53±5.66 120.67±6.59 <0.005 
DBP (mm Hg) 78.13±3.47 80.13±3.58 <0.002 
HbA1c (%) 6.25±.87 7.93±1.66 <0.001 
BMI (Kg/m

2
) 22.71±1.71 27.14±4.54 <0.001 

Waist (cm) 83.40±6.72 92.37±9.33 <0.001 
WHR .94±.02 .96±.05 <.05 
TG (mg/dl) 136.20±50.87 195.74±71.15 <0.001 
TC (mg/dl) 149.87±45.59 217.15±39.41 <0.001 

Note: Group-A: DM cases without peripheral neuropathy, Group-B: DM with peripheral neuropathy, SBP:  
Systolic blood pressure, DBP: Diastolic blood pressure, WHR: Waist-hip ratio,  
HbA1c: Glycated , TG: Triglyceride; TC= Total cholesterol, 
 

Table-2: Association of peripheral neuropathy with gender and duration of diabetes 
 

Variables Total number 
Positive for DPN 

N (%) 
χ

2
 and p value 

 Sex 
Male 
Female 

 
79 
71 

 
41 (59.89) 
34 (47.88) 

 

χ
2
=0.24, p=0.624 

Duration of diabetes 
1-5 Years 
> 5 years 

 
82 
68 

 
7 (8.54) 
68 (100) 

 

χ
2
=124.39,  p <0.001 

DPN=Diabetic peripheral neuropathy 
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diabetic cases [14]. Sequential logistic regression 
analysis revealed that higher HbA1c was a 
significant (OR – 5.25, p<0.05) risk factor for 
developing peripheral neuropathy in our study 
population. Similar findings were reported earlier 
in studies conducted in Bangladeshi diabetic 
population [7]. The current study found that higher 
BMI in DM cases as a significant risk factor for 
peripheral neuropathy. Significant association of 
peripheral neuropathy with obesity has been 
reported by others [10,15,16]. We also observed 
higher level of total cholesterol as a significant risk 
factor for peripheral neuropathy as reported in 
other studies [9,10,17,18]. Reactive oxygen species 
induced by obesity and dyslipidemia might be 
responsible for development of peripheral 
neuropathy [19,20].  

This study concluded that higher BMI and elevated 
level of HbA1c and cholesterol can be the risk 
factors for the development of peripheral 
neuropathy in diabetes mellitus. Therefore, obesity 
management and maintaining normal glycemic 
status and cholesterol level can prevent or delay 
the development of peripheral neuropathy in 
diabetics.  
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