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INTRODUCTION 
 
 

Diabetes is a serious chronic condition that occurs when the 
pancreas does not produce enough insulin or when the body is 
unable to effectively use the insulin it produces (1).According 
to estimates from the International Diabetes Federation (IDF), 
537 million adults aged 20 to 79 worldwide were living with 
diabetes; this number is rising and is projected to reach 643 
million by 2030 and 738 million by 2045 (2). It is part of the 
broad group of Noncommunicable Diseases (NCDs). These 
accounted for the leading cause of death, representing 74% of 
deaths worldwide (3). They share common behavioral risk 
factors that can be modified, including smoking, poor diet, lack 
of physical activity, and harmful alcohol use, which in turn 
lead to overweight, obesity, hypertension,
hypercholesterolemia, and ultimately disease (3).
glucose cannot be stored or used by cells. The resulting 
chronic hyperglycemia is associated in the medium and long 
term with specific chronic complications such as retinopathy, 
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ABSTRACT 

Introduction: Diabetic neuropathy is a complication that develops insidiously in Africa, particularly 
in urban areas, with a high risk of affecting the lower limbs, resulting in dysfunction of the peripheral 
nerve fibers. Material and methods: A retrospective and prospe
November 2023 to February 2024 at the General Hospital and the Nextis Medical Center for 
Endocrinology in the city of Douala. To accurately assess patient’s plantar sensitivity, they were 
evaluated using an electronic vibrotest. Subsequently, anthropometric and physiological parameters 
were measured, and other personal information was obtained from medical records. 
study included 302 (60 ± 7 years) diabetic patients in a hospital setting in Douala. The results sho
that the mean age at diagnosis of diabetes was 47 ± 10 years; 176 (58.2%) had dyslipidemia, 
including 124 men and 52 women. Neuropathy was diagnosed in 67.9% of patients using the 
vibrotest, compared to 36.1% using the monofilament test. Associations w
neuropathy and duration of diabetes (r = 0.4; p < 0.0001); neuropathy and dyslipidemia (r = 0.3; p = 
0.0004); and neuropathy and hypertension (r = 0.4; p < 0.0001). Conclusion: 
enables early diagnosis of neuropathy. 
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Diabetes is a serious chronic condition that occurs when the 
pancreas does not produce enough insulin or when the body is 
unable to effectively use the insulin it produces (1).According 

from the International Diabetes Federation (IDF), 
537 million adults aged 20 to 79 worldwide were living with 
diabetes; this number is rising and is projected to reach 643 
million by 2030 and 738 million by 2045 (2). It is part of the 

municable Diseases (NCDs). These 
accounted for the leading cause of death, representing 74% of 
deaths worldwide (3). They share common behavioral risk 
factors that can be modified, including smoking, poor diet, lack 

l use, which in turn 
lead to overweight, obesity, hypertension, 
hypercholesterolemia, and ultimately disease (3). Blood 
glucose cannot be stored or used by cells. The resulting 
chronic hyperglycemia is associated in the medium and long 

hronic complications such as retinopathy,  

 
 
nephropathy, neuropathy, and coronary heart disease, affecting 
the eyes, kidneys, nerves, heart, and blood vessels, respectively
(4). Diabetic neuropathy is one of the well
complications of diabetes, with 
Africa that varies widely between 6% and 47%, depending on 
the method used (5,6,7). In particular, a meta
African studies involving 269,691 participants revealed an 
overall prevalence of 46% (8). In contrast, in C
authors have reported prevalence rates of 36.1% (9) and 38.8% 
(10). This complication is caused by chronic hyperglycemia 
and is characterized by dysfunction of peripheral nerve fibers 
in people with diabetes after ruling out all other causes 
Cameroon, the prevalence of diabetic neuropathy was 27.3% 
(12) in 2006, while in 2011, it was 40% (13). When associated 
with peripheral vascular disease, diabetic neuropathy can 
manifest as a foot ulcer. Infection of these wounds can lead to 
amputation of the foot and lower leg. Risk factors include 
duration of diabetes, alcohol use, smoking, tall stature, age, 
and nutritional deficiencies (14,15,16). Since this complication 
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Diabetic neuropathy is a complication that develops insidiously in Africa, particularly 
in urban areas, with a high risk of affecting the lower limbs, resulting in dysfunction of the peripheral 

A retrospective and prospective study was conducted from 
November 2023 to February 2024 at the General Hospital and the Nextis Medical Center for 
Endocrinology in the city of Douala. To accurately assess patient’s plantar sensitivity, they were 

st. Subsequently, anthropometric and physiological parameters 
were measured, and other personal information was obtained from medical records. Results: The 
study included 302 (60 ± 7 years) diabetic patients in a hospital setting in Douala. The results showed 
that the mean age at diagnosis of diabetes was 47 ± 10 years; 176 (58.2%) had dyslipidemia, 
including 124 men and 52 women. Neuropathy was diagnosed in 67.9% of patients using the 
vibrotest, compared to 36.1% using the monofilament test. Associations were found between 
neuropathy and duration of diabetes (r = 0.4; p < 0.0001); neuropathy and dyslipidemia (r = 0.3; p = 

Conclusion: The use of the vibrotest 
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nephropathy, neuropathy, and coronary heart disease, affecting 
the eyes, kidneys, nerves, heart, and blood vessels, respectively 

Diabetic neuropathy is one of the well-known 
complications of diabetes, with a prevalence in sub-Saharan 
Africa that varies widely between 6% and 47%, depending on 
the method used (5,6,7). In particular, a meta-analysis of 23 
African studies involving 269,691 participants revealed an 
overall prevalence of 46% (8). In contrast, in Cameroon, some 
authors have reported prevalence rates of 36.1% (9) and 38.8% 
(10). This complication is caused by chronic hyperglycemia 
and is characterized by dysfunction of peripheral nerve fibers 
in people with diabetes after ruling out all other causes (11). In 
Cameroon, the prevalence of diabetic neuropathy was 27.3% 
(12) in 2006, while in 2011, it was 40% (13). When associated 
with peripheral vascular disease, diabetic neuropathy can 
manifest as a foot ulcer. Infection of these wounds can lead to 

ation of the foot and lower leg. Risk factors include 
duration of diabetes, alcohol use, smoking, tall stature, age, 
and nutritional deficiencies (14,15,16). Since this complication 
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is debilitating and can sometimes have physical and 
psychological repercussions for those who suffer from it, we 
found it useful to evaluate methods for diagnosing this 
complication more directly in diabetic patients at two 
healthcare facilities in the city of Douala, Cameroon. To 
improve the method for early diagnosis of this complication, 
the vibrotest (an electronic device more sensitive than the 
monofilament) was used in addition to the monofilament, 
which is typically used in most referral healthcare facilities in 
Cameroon.  
 

MATERIALS AND METHODS 
 
Study context and type: The study was conducted in hospitals 
in Cameroon’s Littoral Region, specifically in the Wouri 
Department, one of the four departments that make up the 
Littoral Region, with Douala as its administrative capital. Still 
considered the economic capital of Cameroon, Douala is a 
cosmopolitan city with several major general hospitals, district 
hospitals, private hospitals, and religious hospitals. This study 
was conducted as a cross-sectional study among patients with 
type 2 diabetes in the Endocrinology Unit of the General 
Hospital of Douala and the Nextis Medical Center Clinic in 
Douala between November 2023 and February 2024.  
 
Participants and Sampling: All diabetic patients who had 
undergone at least one checkup during the year were selected 
based on their availability. Individuals who refused to 
participate in the study were excluded. For each patient, in 
addition to the oral interview, a data collection form was 
completed to proceed with the evaluation of neuropathy using 
the vibrotest (figure 1). This form included data from the 
interview (age, sex, smoking status, alcohol use, date of 
diabetes diagnosis, complications) and data regarding the 
diagnosis of neuropathy. The test was performed on each 
participant at plantar sites exposed to increasing levels of 
vibration (10, 13, 19, 21, and 25 volts) emitted by the 
electrode. The minimum sample size for the study’s 
representativeness was 80 patients, calculated using the 
Lorentz formula with a prevalence of 5.5% (2). Neuropathy 
was defined according to the vibratory sensitivity scale (17). If 
≤15 volts = Normal; if between (16–20) volts = Mild loss of 
sensation; between (21–25) volts = Moderate loss of sensation; 
and if >25 volts = Severe loss of sensation. 
 
Data analysis: These data were analyzed and processed using 
the statistical software StatView version 5.0 (SAS Institute 
Inc., Cary, NC, USA). Quantitative variables are presented as 
mean ± standard deviation (SD), and qualitative variables as 
counts and percentages. Associations were determined using 
Spearman’s correlation test. A p-value of < 0.05 was 
considered statistically significant. 
 
Code of Ethics: The study complied with the ethical 
guidelines of the 1975 Declaration of Helsinki. 
 

RESULTS 
 
Epidemiological aspects: The study included 302 patients, 
comprising 164 men (51%) and 148 women (49%), with a sex 
ratio of 1.11. The mean age was 60 ± 7 years. The most 
represented age groups were those between 50 and 60 years 
(13.9%) and those between 60 and 70 years (10.59%). 
Diagnostic findings: The mean age at diagnosis of diabetes 

was 47 ± 10 years. Of all patients, 176 (58.2%) had 
dyslipidemia, including 124 men and 52 women. In contrast, 
54 reported alcohol consumption (17.9%) and 11 reported 
tobacco use (3.6%), and more than half had a history of 
hypertension (17.5%), while 103 (73.6%) were 
hypertensive.Diabetic foot was found in 16.4% of patients, 
17% had arteriopathy (Table I), and 12.5% had lower limb 
edema. 
 

Distribution of complications 
 

Table I. Prevalence of macroangiopathic complications by gender 
 

  

Macroangiopathies 
Heart diseases Arterial diseases Stroke 

Staff 
Frequency 

 (%) Staff 
Frequency  

(%) Staff 
Fréquency 

 (%) 
Men 43 14.2 23 7,6 9 3 
Women 28 9.2 28 9,2 5 1.6 
Total 71 23.5 51 17 14 4.6 
Prevalence 23.5% 17% 4.63% 

 

Table II. Prevalence of microangiopathic complications by gender 
 

  

Microangiopathies 
Rétinopathy Kidney disease Neuropathy 

Staff 
Frequency  

(%) Staff 
Fréquence 

 (%) Staff Fréquence (%) 
Men 25 8.2 18 5,9 64 21.1 
Women 14 4.6 45 15 45            15 
Total 39 12.9 63 20.9 109 36.1 
Prevalence 12.9% 20.9% 36.1% 

 
Diabetic neuropathy: Neuropathy was detected in 36.1% of 
patients using the monofilament test (Table II), whereas it was 
found in nearly twice as many (67.9%) using the vibrotest 
(Table III). Associations were found between neuropathy and 
duration of diabetes (r = 0.4; p < 0.0001); neuropathy and 
dyslipidemia (r = 0.3; p = 0.0004); and neuropathy and 
hypertension (r = 0.4; p < 0.0001). Correlations were found 
between neuropathy diagnosed by vibrotest and Systolic Blood 
Pressure (r=0.14; p=0.048); neuropathy and serum creatinine 
(r=0.43; p=0.003); and neuropathy and age (r=0.46; p=0.003).  
 

Table III: Distribution of vibrotest scores by sensitivity in people 
with diabetes 

 
Voltage Sensitivity Effectif % 
≤ 15 Volts Normal 97 32.12 
(16-21) Volts Slight low 72 23.84 
) 21-25) Volts Moderate loss 47 15.56 
>25 Volts Severe loss 86 28.47 
Total neuropathy  205 67.9 

 

 
 

Figure 1. Vibrotest for diagnosing neuropathy (Chennail, India) 
 

DISCUSSION 
 
Diabetic neuropathy remains a debilitating complication 
worldwide and requires prevention and appropriate 
management.  
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Despite its various applications, the electronic vibrotest plays a 
key role in the early detection of this complication with greater 
sensitivity.  
 
Age of the population: The results show that the age group 
with the highest prevalence of diabetes is that of people aged 
50 to 60. The same was true in 2007, when 46% of people with 
diabetes worldwide were between 49 and 59 years old, and 
35.9% in Cameroon in 1995 were between 50 and 59 years old 
(18–19). The predominance of people with diabetes in this age 
group can be explained by the tendency of people in this age 
group to become complacent about healthy living, as well as 
by their failure to adhere to dietary and lifestyle 
recommendations and health education.  
 
Weight: Obesity was observed in 28.1% of patients. This 
proportion may be due to the emergence of other risk factors 
and their significant role in the development of this type of 
diabetes, formerly known as fatty diabetes. Some authors, such 
as Ducorps & al. (1996) (18), describe this as a tropical 
specificity of diabetes, since in the West the prevalence of 
obese individuals with type 2 diabetes is higher. This factor 
could therefore be taken into account in the clinical 
presentation of this type of diabetes among African 
individuals.  
 
Complications: In a 1995 study of Sudanese diabetic patients, 
Elbagir & al.  (15) found, as in our study, that coronary artery 
disease was the most common macrovascular complication, 
with a prevalence of 28%, followed by peripheral artery 
disease (10%) and stroke (5.5%). This decreasing trend in the 
prevalence of macrovascular complications was also observed 
in our study, with similar values (heart disease (23.5%), 
peripheral artery disease (16.9%), and 4.6% for strokes).  
Some studies conducted in Sudan in 1989 showed a prevalence 
of 6.2% for peripheral artery disease and 4.2% for heart 
disease (19), while Nambuya et al. in Uganda reported a 
prevalence of heart disease of 4.8% in 1996 (20). In sub-
Saharan Africa in general, the prevalence of arterial disease 
ranged from 1.7% to 28% (21,22,23). An increase in the 
prevalence of these complications over time can therefore be 
observed, likely due to deteriorating living conditions. We 
found a prevalence of 16.9% for peripheral artery disease. 
Peripheral artery disease contributes to the development of 
diabetic foot (24). In our sample, 67% of patients with 
arteriopathy had diabetic foot. The prevalence of diabetic foot 
found in our study is 16.4%. This figure is close to that 
reported by Sano & al (25) in a retrospective study in Burkina 
Faso (18.9%). This highlights the thorny issue of care 
management compared to countries in the Global North, where 
the quality of care delays the onset of this condition, which is 
responsible for 70% of amputations among people with 
diabetes (26). Regarding retinopathy, Moukouri & al. found a 
prevalence of 37.3% in 1995 (27). Subsequently, Sobngwi & 
al. (28) reported a prevalence of 37.5% in 1999, similar to that 
of Moukouri& al. (27). These two results are more than twice 
as high as ours (12.91%). This decrease could be explained by 
the early management of diabetic patients using new diagnostic 
tools, particularly at the General Hospital of Douala, where 
diabetic screenings are conducted regularly. 
 
Concerning neuropathy diagnosed using the monofilament test, 
the 1995 study by Elbagir & al. (15) found a prevalence of 
37% and 40% among Sudanese individuals, similar to the 
findings of the present study (36.1%). However, these values 

are lower than the prevalence found in the 2009 study by 
Pedersen & al. (51%) and higher than those reported by 
Hartemann and Lozeron in 2015 (30%) and by Granpre in 
2013 (25%) (29,11,30). However, some Cameroonian authors 
in 2018 who used the monofilament method found similar 
values of 36.1% by Ahmadou and 38.8% by Bassagen& al. 
However, our values obtained using the vibrotest (67.9%) 
remain nearly double those obtained using the monofilament 
method (36.1%). This difference could be explained by the 
high sensitivity of the electronic vibrotest, due to the 
increasing electrical vibrations it emits, which offers the 
advantage of enabling early diagnosis of neuropathy while 
monitoring its improvement or progression. This was reported 
in the 2013 study by Lakshmana & al. (31), who also worked 
on the quadrant-type electronic vibrotest. The work of 
Nsabiyumva et al. (14) showed in 2011 that 1–2% of people 
with diabetes have severe neuropathic manifestations, 20–30% 
have moderate symptoms, and 40–60% have minor 
symptoms—results that differ from those found in our study, 
which reported 28.47% severe loss, 15.56% moderate loss, and 
23.84% minor loss, respectively.  
 
This discrepancy is likely due to the use of a less advanced 
vibrotest than the one used in our study; nevertheless, the rate 
of sensory loss remains high (67.9%) and warrants special 
attention in people with diabetes. Although complications are 
the result of chronic hyperglycemia, we found in this study no 
association between neuropathy and HbA1c. This could be 
explained by the fact that neuropathy results from the effect of 
other risk factors, which themselves developed and became 
established as a consequence of diabetes. 
 

CONCLUSION 
 
Complications are common among people living with diabetes; 
regular diabetes checkups help prevent the onset of 
complications, particularly neuropathy, which can be 
diagnosed at a very early stage using the vibrotest, which has 
proven to be more effective than the monofilament test. Its use 
would thus enable better management and help prevent the 
development of end-stage, disabling complications such as 
diabetic foot. 
 
Declaration of Interest: The authors have declared that they 
have no conflicts of interest related to this article 
 

REFERENCES 
 
1. Organisation mondiale de la santé. Maladie non 

transmissible, (2018). https://www.who.int/news-
room/fact-sheets/detail/noncommunicable-diseses 

2. IDF. (2021). L’atlas du diabète de la FID (10e edition) 
3. Organisation Mondiale de la Santé (2022). Suivi du progrès 

dans la lutte contre les maladies non transmissibles. 
https://www.who.int/news-room/fact-
sheets/detail/noncommunicable-diseses 

4. Drouin P, Blickle J, Charbonnel B, Eschwege E, 
Guillausseau P, Plouin P.(1999). Diagnostic et 
classification du diabète sucré les nouveaux critères. 
Diabetes & Metabolism. 25(1) :72-83. 

5. Mbanya J C and Sobngwi E. (2003). Diabetes 
Microvascular and Macrovascular Disease in Africa. J 
Cardiovas Risk. 10 : 97-102. 

37423                           International Journal of Current Research, Vol. 18, Issue, 05, pp.37421-37424, May, 2026 

 



6. Mbanya JC and Ramiaya K. (2009). Diabetes mellitus in 
Jamison DT, Feachem RG, Makgoba MW. Desease and 
mortality in Sub Saharan Africa. 2Ed The Wolrd Bank, pp 
267-287. 

7. Edwards J, Vincent A, Cheng H, Feldman E. (2008). 
Neuropathie diabétique : mécanismes de prise en charge. 
Journal of Clinical Pharmacology and Therapeutics. 13 
:233. 

8. Shiferaw W, Akalu T, Work Y. (2020). Prévalence de la 
neuropathie périphérique diabétique en Afrique : une revue 
systématique et une métanalyse. Trouble endocrinien BMC 
20, 49. https://doi.org/10.1186/s12902-020-0534-5 consulté 
le 6 Mai 2024.  

9. Ahmadou (2018). Etude socio-démographique des facteurs 
de risque, des complications, de nouveaux déterminants du 
diabète et du pronostic vital des personnes vivant avec le 
diabète de type 2 au Cameroun. Thèse de Doctorat d’Etat, 
Faculté des Sciences de Université de Douala, Cameroun. 
126p. 

10. Bassanguen P, Epacka M, Doumbe J, Adiogo D. (2018). 
Evaluation de la neuropathie par le vibrocheck chez le 
diabétique à l’Hopital Général de Douala. Cardiologie 
Tropicale.31-67p  

11. Hartemann A, Lozeron P. (2015). Les neuropathies 
périphériques chez les diabétiques. Med Clin Endo 
Diab.Vol 74 :70-73. 

12. Ndip EA, Tchakonte B, Mbanya JC. (2006). A study of the 
prevalence and risk factors of foot problems in a population 
of diabetic patients in cameroon. Int J Low Extrem 
Wounds. 5(2):83-8. 

13. Moumbe Tamba S, Epacka Ewane M, Bony A, Nkidiaka 
Muisi C, Nana E, Ellong A. (2011). Micro and 
macrovascular complication of diabetes mellitus in 
Cameroun: risk factors and Effect of diabetic chek up a 
mono observational Study.PAMJ. 1- 10. 

14. Nsabiyumva F, Ndikubagenzi J, Baransaka E, Harindavyi 
H (2011). Aspects épidémiologiques et cliniques de 3620 
diabétiques suivis au Centre de Lutte Contre le Diabète au 
Burundi. Étude rétrospective sur six ans. M A N. 5807. 
345-349 

15. Elbagir MN, Eltom MA, Mahadi EO, Berne C. (1995). 
Pattern of long-term complications in Sudanese insulin-
treated diabetic patients. Diabetes Res Clin Pract. 30; 59–
67. 

16. Elleuch M, Hssine H, Affes L, Ben Sallah, Boujelbene KH, 
Klif R, Charfi N, Mnif F, Rekik N, Hadj Kacem F, Abid M. 
(2023). Prévalence et facteurs prédictifs de la 
polyneuropathie distale et symétriquediabétique. Journal de 
l’Information Médicale de sfax. N°44; 38-42. 

17. Electronics and Quality Delopment Center. (2013). 
Electronics Estate, sec-25, Gandhinagar-382024 under 
STQC Programme, DIT, Ministry of Communication and 
information Technology, Govt of India.Test 
Report.GO/387/397:1-3. 

 
 
 
 
 
 
 
 
 
 
 

18. Ducorps M, Ndong W, Jupkwo B, Belmejdoub G, Thiolet 
C, Mayaudon H et al (1996). Etude du diabète au 
Cameroun. Les difficultés de classification en Afrique. 
Médecine tropicale. 56 (3); 264-270. 

19. El Mahdi EM, Abdel Rahman I, Mukhtar S. (1989). Pattern 
of diabetes mellitus in the Sudan. Trop Geogr Med. 41; 
353–357. 

20. Nambuya AP, Otim MA, Whitehead H, Mulvany D, 
Kennedy R, Hadden DR. (1996). The presentation of 
newly-diagnosed diabetic patients in Uganda. Q J Med. 89; 
705–711. 

21. Rolfe M. (1988). Macrovascular disease in diabetics in 
Central Africa. BMJ. 296; 1522–1525. 

22. Elmahdi EM, Kaballo AM, Mukhtar EA. (1991). Features 
of non-insulin-dependent diabetes mellitus (NIDDM) in the 
Sudan. Diabetes Res Clin Pract. 11; 59–63. 

23. Niang EH, Diop SN, Sidibe EA, Badiane M, Lamouche JP, 
Sow AM. (1994). Echographic and velocimetric aspects of 
arteriopathies in the diabetic. Dakar Med. 39; 37–42. 

24. Kengne AP, Amoah GB, Mbanya JC. (2005). 
Cardiovascular Complications of Diabetes Mellitus in Sub-
Saharan Africa.J A H A. 112; 3592-3601. 

25. Sano D, Tieno H, Drabo Y, Sanou A. (1999). Prise en 
charge du pied diabétique. A propos de 42 cas au C.H.U. 
de Ouagadougou. Méd Afri Noire. 46(6):307-311. 

26. IDF. Clinical guidelines task force (2006). Global guideline 
for type 2 diabetes. Brussels: International diabetes 
federation. 

27. Moukouri ED, Moli TM, Nouedoui C (1995). Les aspects 
épidémiologiques de la rétinopathie diabétique à Yaoundé. 
M A N. 42; 424-428. 

28. Sobngwi E, Mbanya J, Moukouri E, Ngu K (1999). 
Microalbuminuria and retinopathy in a diabetic population 
in Cameroon. Diabetes Res Clin Pract. 44:191-186. 

29. Pedersen M, Jacobsen J, Lynge A. (2009). Micro and 
macrovascular complications among Greenlanders and 
Danes with type 2 diabetes mellitus in Nuuk, Greenland. 
Int J Circumpolar Health.69(2): 195-207. 

30. Grandpre L.(2013). L'utilisation du monofilament et 
l'évaluation du risque de plaie du pied chez les patients 
diabétiques de type 2 par les médecins généralistes landais. 
Thèse de médecine. Médecine Humaine et Pathologie.2;87-
98. 

31. Lakshmana K, Adarsh Kaniyoor V, Muthukumar S, 
Kaniyoor A, Podila R et al (2013). Evaluation of diabetic 
peripheral neuropathy in known cases of type 2 diabetes in 
urban and rural population. Int J Cur Res. 14-60. 

 
 
 
 
 
 
 

37424                           Ahmadou et al. Diabetic neuropathy: epidemiological aspects and vibrotest diagnosis at the general hospital and nextis medical  
center in douala (Cameroon) 

******* 


