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Abstract

Original Article

introduCtion

Type 2 diabetes mellitus (T2DM) is increasingly becoming a 
major chronic disease health burden in Africa. In 2011, about 
14 million individuals were estimated to have diabetes in 
Africa, and this is expected to rise to 28 million by 2030.[1] In 
Libya, according to the STEPS study for Noncommunicable 
Disease Risk Factors Survey 2009 which done in Libya, 
the prevalence of known diabetic patients was 16.4%.[2] 
As 50% of T2DM patients are unaware of their diabetes 
“undiagnosed,” the actual prevalence is probably higher. 

Benghazi is the second largest city in Libya with 670,797 
inhabitants according to the 2006 census. The prevalence of 
DM in Benghazi was 14.1%,[3] with T1DM constituting about 
6% of all cases.

Diabetic peripheral neuropathy (DPN) is a debilitating 
complication of DM and accounts for significant morbidity 
by predisposing the foot to neuroischemic ulceration and 
lower limb amputation. Between 12% and 50% of people with 
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diabetes have been estimated to have some degree of DPN.[4] 
This may either be asymptomatic or symptomatic. Symptoms 
may be disabling on their own accord, whereas loss of the 
protective sensation is the cause root to foot ulceration due 
to even minor trauma. T2DM and DPN are common causes 
of foot ulceration, gangrene, and amputation and are serious 
problems in Libya. [5]

The prevalence and pattern of DPN vary from country to 
country, from as low as (1.5%) to as high as (100%) in patients 
with T2DM;[6-11] three large clinical-based studies from Europe 
showed that the prevalence of DPN varied from 23% to 
29%.[12-14] This difference in the prevalence depends on the 
differences in screening approaches, diagnostic criteria, and 
the study population.[15]

patiEnts and mEthods

Design
The study is a retrospective, observational, cross-sectional 
study comprised of a sample size of 377 patients with 
T2DM.

Objectives
The objective of this study was to estimate the prevalence 
and risk factors of DPN among patients with T2DM at 
the diabetes clinic in Benghazi Medical Center (BMC), 
Benghazi, Libya.

Characteristics of patients
We reviewed 541 medical records of patients with T2DM 
who are on regular follow-up in diabetes clinic at BMC from 
the beginning of May 2015 to the end of October 2016. Of 
the 541 medical records reviewed, we excluded 174 patients 
because of incomplete data regarding the presence or absence 
of peripheral neuropathy. We also excluded patients who are 
under 18 years of age, other patients who are suffering from 
T1DM, latent autoimmune diabetes in adults, or gestational 
diabetes. The Research Ethics Board approved the research’s 
protocol at BMC.

Data collection
Data including gender, age, type of DM, duration of DM, 
history of smoking, history of hypertension, weight, height, 
creatinine, urea, urine-albumin concentration, glycosylated 
hemoglobin (HbA1c), total cholesterol, low-density 
lipoprotein, high-density lipoprotein, and triglyceride were 
obtained by a prepared pro forma. Peripheral neuropathy 
was diagnosed in presence of numbness, paresthesia, 10-g 
monofilament examination, loss of joint position sensation, 
and loss of vibration sensation which was tested with a tuning 
fork (128 Hz) on each medial malleolus.

Statistical analysis
IBM Statistical Package for the Social Sciences software 
version 23.0 (Chicago, IL, USA) was used for data analysis. 
The data were analyzed using descriptive statistics to determine 
the prevalence of DPN among patients with DM. Statistical 

analysis was performed using independent samples by 
Chi-square test to determine the association between DPN and 
other risk factors; test values with P < 0.05 were considered 
as statistically significant. Multiple forward stepwise logistic 
regression analyses were performed to identify the significant 
unconfounded risk factors. Odds ratio (OR) and its 95% 
confidence interval (CI) were calculated.

rEsults

T h r e e  h u n d r e d  a n d  s i x t y - s e v e n  p a t i e n t s  w i t h 
T2DM (127 [34.6%] males and 240 [65.4%] females) were 
included. The patients aged 19–81 years and their mean age 
was 56.9 ± 10.7 years (mean ± standard deviation [SD]). The 
mean duration of diabetes was 10.6 ± 8.3 years (mean ± SD).

The prevalence of DPN was 112 (30.5%). The prevalence 
of DPN was 36.2% in males and 27.5% in females. 
Univariate analysis revealed statistical significant association 
found between DPN and age (P = 0.014), duration 
of DM (P < 0.001), macrovascular complications of 
DM (P < 0.001), diabetic retinopathy (P = 0.001), diabetic 
nephropathy (P < 0.001), poor glycemic control (high 
HbA1c) (P < 0.001), hypertension (P = 0.011), uncontrolled 
blood pressure (BP ≥140/90 mmHg) (P = 0.007), and insulin 
treatment (P < 0.001) [Table 1].

Multiple forward stepwise logistic regression analyses revealed 
two independent risk predictors influencing DPN: diabetic 
nephropathy (OR = 1.976, 95% CI: 1.289–3.027) (P = 0.009) 
and insulin treatment (OR = 3.430, 95% CI: 2.021–5.821) 
(P < 0.001) [Table 2].

disCussion

DPN is a common complication of DM with high morbidity 
and impairment of quality of life.[13] The prevalence rates in 
various studies from around the world show considerable 
variation as a result of variations in study design, detection 
methods, the examination of patients at different stages in the 
natural history of diabetes, or in the definition of DPN, and 
the study of selected populations, from as low as (1.5%) to as 
high as (100%).[6-8,10,11,15,16] Discrepancies among these studies 
were due especially to difficulties of defining DPN and wide 
age range of the population studied. In this study, the overall 
prevalence of DPN was 30.5%. This is lower than a previous 
study that reported prevalence of 45.7%.[17] The reason for the 
higher rate in the previous study might be the difference in the 
diagnostic approach.

There seems to be a wide variation in the prevalence of 
painful DPN in the Middle East and North Africa region. 
For instance, in Saudi Arabia, a prevalence of 65.3% has 
been reported for in a nationally representative diabetic 
population.[18] However, the frequencies of painful DPN were 
61.3%, 57.5%, 53.9%, and 37.1% for Egyptian, Jordanian, 
Lebanese, and Gulf States population, respectively.[19] The 
difference between the present study and others might 
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be attributed to differences in ascertainment tools and 
definitions of DPN, a fact that has been highlighted by 
previous workers.[20] Differences were also noticed between 
different regions. For example, a study of a nationally 
representative US population with diabetes that also used 
monofilament testing reported a prevalence of 28.5%.[20] The 
EURODIAB IDDM complications study found a prevalence 
of DPN of 28% among the patients with T1DM.[13] Another 
study from the United Kingdom reported a prevalence in 
T1DM patients of 22.7% and in T2DM patients of 32.1%.[12] 
One study in Hopi and Navajo Indians in North-Eastern 
Arizona found that 21% of T2DM patients with more than 
10 years duration had DPN.[21] In another study, Partanen 
et al. reported that the prevalence of DPN was 41.9% among 
diabetic patients of 10 years’ duration.[22] In a Turkish study, 
the overall prevalence of DPN in patients with T2DM was 
60%,[23] and in this study, they used nerve conduction study 
in the diagnosis of DPN.

The univariable analysis revealed a statistically significant 
association between DPN and age (P = 0.014), duration 
of DM (P < 0.001), macrovascular complications of 
DM (P < 0.001), diabetic retinopathy (P = 0.001), diabetic 
nephropathy (P < 0.001), poor glycemic control (high 
HbA1c) (P  < 0.001),  hypertension (P  = 0.011), 
uncontrolled BP (≥140/90 mmHg) (P = 0.007), and insulin 
treatment (P < 0.001). Most previous studies revealed a 
significant aspiration of DNP with the duration of diabetes, 
insulin treatment, proteinuria, and presence of retinopathy.[24,25] 
Multiple forward stepwise logistic regression analyses revealed 
two independent risk predictors influencing DPN: Diabetic 
nephropathy (P = 0.009) and insulin treatment (P < 0.001). 
Patients receiving insulin monotherapy and insulin plus 
metformin were twice as likely to have neuropathy when 
compared to patients taking metformin alone in a previous 
study.[26]

The study has a few noteworthy limitations. The small sample 
size may be the most important limitation. There are some 
missing data regarding some variables (e.g., smoking history, 
peripheral neuropathy, and retinopathy), which may have affected 
the results had they been available. For some variables, we relied 
on the patients’ reporting which might have been imprecise 
or influenced by recall bias. Another limitation was that other 
causes of DPN were not ascertained and excluded. However, 
in a population with diabetes, DPN is by far the most frequent.

ConClusions

The overall prevalence rate of DPN in this study was 30.5% 
among patients with T2DM at the diabetes clinic in BMC. It 
increases with the presence of diabetic nephropathy and insulin 
treatment. Since DPN poses a formidable threat to diabetic 
patients, early and comprehensive neurological investigations 
for DPN in patients with DM are warranted.
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Table 2: Multiple forward stepwise logistic regression analyses of significant diabetic peripheral neuropathy determinants

Variables B SE Wald P OR 95% CI for OR

Lower Upper
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OR: Odds ratio, UAC: Urine albumin concentration, LDL: Low-density lipoprotein, CI: Confidence interval, HTN: Hypertension, SE: Standard error



Elbarsha, et al.: Peripheral neuropathy in T2DM

Ibnosina Journal of Medicine and Biomedical Sciences  ¦ Volume 11 ¦ Issue 1 ¦ January-March 201928

the study design, and ME revised all the articles and was the 
study supervisor. All authors reviewed and approved the final 
version of the manuscript before submission.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Compliance with ethical principles
The Research Ethics Board approved the research’s protocol 
at BMC, Benghazi, Libya.

rEfErEnCEs
1. Guariguata L, Whiting D, Weil C, Unwin N. The international diabetes 

federation diabetes atlas methodology for estimating global and 
national prevalence of diabetes in adults. Diabetes Res Clin Pract 
2011;94:322-32.

2. Beshyah SA. Non-communicable diseases and diabetes care guidelines: 
Epidemiology and call for collective action. February, 6th 2010, Dat 
Elmad Conference Hall Complex, Tripoli, Libya. Ibnosina J Med 
Biomed Sci 2010;2:142-8.

3. Kadiki OA, Roaeid RB. Prevalence of diabetes mellitus and impaired 
glucose tolerance in Benghazi Libya. Diabetes Metab 2001;27:647-54.

4. Nicolucci A, Carinci F, Cavaliere D, Scorpiglione N, Belfiglio M, 
Labbrozzi D, et al. A meta-analysis of trials on aldose reductase 
inhibitors in diabetic peripheral neuropathy. The Italian study group. 
The st. Vincent declaration. Diabet Med 1996;13:1017-26.

5. Buzaid N, Nagem F. Characteristics of diabetic foot disease and risk 
factors in Benghazi, Libya. Ibnosina J Med Biomed Sci 2018;10:165-8.

6. Lehtinen JM, Uusitupa M, Siitonen O, Pyörälä K. Prevalence of 
neuropathy in newly diagnosed NIDDM and nondiabetic control 
subjects. Diabetes 1989;38:1307-13.

7. Harris M, Eastman R, Cowie C. Symptoms of sensory neuropathy 
in adults with NIDDM in the U.S. population. Diabetes Care 
1993;16:1446-52.

8. Dyck PJ, Kratz KM, Karnes JL, Litchy WJ, Klein R, Pach JM, et al. The 
prevalence by staged severity of various types of diabetic neuropathy, 
retinopathy, and nephropathy in a population-based cohort: The 
Rochester Diabetic Neuropathy Study. Neurology 1993;43:817-24.

9. Dyck PJ, Karnes JL, O’Brien PC, Litchy WJ, Low PA, Melton LJ 
3rd, et al. The Rochester Diabetic Neuropathy Study: Reassessment 
of tests and criteria for diagnosis and staged severity. Neurology 
1992;42:1164-70.

10. Palumbo PJ, Elveback LR, Whisnant JP. Neurologic complications 
of diabetes mellitus: Transient ischemic attack, stroke, and peripheral 
neuropathy. Adv Neurol 1978;19:593-601.

11. Pirart J. Diabetes mellitus and its degenerative complications: 
A prospective study of 4,400 patients observed between 1947 and 1973. 

Diabetes Care 1978;1:168-88.
12. Young MJ, Boulton AJ, MacLeod AF, Williams DR, Sonksen PH. 

A multicentre study of the prevalence of diabetic peripheral neuropathy 
in the United Kingdom hospital clinic population. Diabetologia 
1993;36:150-4.

13. Tesfaye S, Stevens LK, Stephenson JM, Fuller JH, Plater M, 
Ionescu-Tirgoviste C, et al. Prevalence of diabetic peripheral 
neuropathy and its relation to glycaemic control and potential risk 
factors: The EURODIAB IDDM complications study. Diabetologia 
1996;39:1377-84.

14. Cabezas-Cerrato J. The prevalence of clinical diabetic polyneuropathy 
in Spain: A study in primary care and hospital clinic groups. Neuropathy 
Spanish Study Group of the Spanish Diabetes Society (SDS). 
Diabetologia 1998;41:1263-9.

15. Thomas P, Eliasson S. Diabetic neuropathy. Periphe Neuropathy 
1984;2:1773-810.

16. Dyck PJ, Davies JL, Wilson DM, Service FJ, Melton LJ 3rd, O’Brien PC, 
et al. Risk factors for severity of diabetic polyneuropathy: Intensive 
longitudinal assessment of the Rochester Diabetic Neuropathy Study 
cohort. Diabetes Care 1999;22:1479-86.

17. Kadiki OA, Roaed RB. Epidemiological and clinical patterns of diabetes 
mellitus in Benghazi, Libyan Arab Jamahiriya. East Mediterr Health J 
1999;5:6-13.

18. Wang DD, Bakhotmah BA, Hu FB, Alzahrani HA. Prevalence 
and correlates of diabetic peripheral neuropathy in a Saudi Arabic 
population: A cross-sectional study. PLoS One 2014;9:e106935.

19. Halawa MR, Karawagh A, Zeidan A, Mahmoud AE, Sakr M, Hegazy A, 
et al. Prevalence of painful diabetic peripheral neuropathy among 
patients suffering from diabetes mellitus in Saudi Arabia. Curr Med Res 
Opin 2010;26:337-43.

20. Gregg EW, Sorlie P, Paulose-Ram R, Gu Q, Eberhardt MS, Wolz M, 
et al. Prevalence of lower-extremity disease in the US adult population 
>=40 years of age with and without diabetes: 1999-2000 National Health 
and Nutrition Examination Survey. Diabetes Care 2004;27:1591-7.

21. Rate RG, Knowler WC, Morse HG, Bonnell MD, McVey J, 
Chervenak CL, et al. Diabetes mellitus in Hopi and Navajo Indians. 
Prevalence of microvascular complications. Diabetes 1983;32:894-9.

22. Partanen J, Niskanen L, Lehtinen J, Mervaala E, Siitonen O, Uusitupa M, 
et al. Natural history of peripheral neuropathy in patients with 
non-insulin-dependent diabetes mellitus. N Engl J Med 1995;333:89-94.

23. Börü UT, Alp R, Sargin H, Koçer A, Sargin M, Lüleci A, et al. Prevalence 
of peripheral neuropathy in type 2 diabetic patients attending a diabetes 
center in Turkey. Endocr J 2004;51:563-7.

24. Kiani J, Moghimbeigi A, Azizkhani H, Kosarifard S. The prevalence and 
associated risk factors of peripheral diabetic neuropathy in Hamedan, 
Iran. Arch Iran Med 2013;16:17-9.

25. Mold JW, Vesely SK, Keyl BA, Schenk JB, Roberts M. The prevalence, 
predictors, and consequences of peripheral sensory neuropathy in older 
patients. J Am Board Fam Pract 2004;17:309-18.

26. Currie CJ, Poole CD, Evans M, Peters JR, Morgan CL. Mortality 
and other important diabetes-related outcomes with insulin vs. other 
antihyperglycemic therapies in type 2 diabetes. J Clin Endocrinol Metab 
2013;98:668-77.

Reviewers:
M Hamed Farooqi (Dubai, UAE)

Dima Abdelmannan (Dubai, UAE)

Editors:
Salem A Beshyah (Abu Dhabi, UAE)

Elmahdi A Elkhammas (Columbus OH, USA)


