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Abstract 
Background: Chronic hyperglycemia promotes the development of degener-
ative diseases such as dementia. Our objective is to study dementia in diabetic 
patients in a hospital environment in Porto-Novo. Methods: This is a 
cross-sectional, prospective study with a descriptive and analytical aim that 
took place from May 18 to September 18, 2017, i.e. 4 months. The study pop-
ulation consists of all diabetic patients who consulted in the internal medicine 
departments of the Oueme-Plateau Teaching Hospital and at Saint Gérard 
clinic in Porto-Novo during the study period and who gave their enlightened 
consent. Results: The study included 246 patients with a mean age of 56.47 ± 
11.97 years. There were 172 (69.9%) women, i.e. a sex ratio of 0.43. Diabetes 
had been known for less than 10 years in the majority (67.9%). Type 2 di-
abetics were in the majority (95.5%). Of the 246 patients, 42 (17.1%) had a 
Mini Mental State Examination (MMSE) less than or equal to 24. Of these 42 
patients, 32 met the DSM V (Diagnostic and Statistical Manual disorders, 5th 
edition) criteria for dementias, i.e. a frequency of 13.0%. Of the 32 demented 
patients, 21 (65.6%) had vascular dementia and 34.4% had degenerative de-
mentia. We did not note a mixed etiology. Dementia was severe in 15.6% of 
cases. In multivariate analysis, only age (OR = 10.09; 95% CI [4.19 - 24.27]; p 
< 0.001), arterial hypertension (OR = 7.10; 95% CI [1.92 - 26.22]; p = 
0.003), and alcohol consumption (OR = 3.95; 95% CI [1.29 - 12.15]; p = 
0.017) were statically associated with the onset of dementia in our diabetic 
patients. Conclusion: Screening for dementia should be systematic in diabet-
ics, especially at old age. 

How to cite this paper: Wanvoegbe, F.A., 
Gnonlonfoun, D.D., Agbodande, K.A., Fandi, 
A.A.-G., Gnanguenon, M.B., Azon-Kouanou, 
A., Adjien, C., Amoussou-Guenou, D., Zan-
nou, D.M. and Houinato, D. (2021) Demen-
tia and Diabetes Mellitus in Porto-Novo: 
Frequency and Determining Factors. Open 
Journal of Internal Medicine, 11, 246-257. 
https://doi.org/10.4236/ojim.2021.114021 
 
Received: November 19, 2021 
Accepted: December 21, 2021 
Published: December 24, 2021 
 
Copyright © 2021 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/ojim
https://doi.org/10.4236/ojim.2021.114021
https://www.scirp.org/
https://doi.org/10.4236/ojim.2021.114021
http://creativecommons.org/licenses/by/4.0/


F. A. Wanvoegbe et al. 
 

 

DOI: 10.4236/ojim.2021.114021 247 Open Journal of Internal Medicine 
 

Keywords 
Dementia, Diabetes, Porto-Novo, Benin 

 

1. Introduction 

Human beings are confronted during their existence with much pathology 
which threatens their physical integrity. Among these is diabetes. In 2014, the 
number of people with diabetes was estimated at 422 million worldwide, com-
pared to 108 million in 1980. Diabetes and its unmanaged or poorly managed 
complications have a significant impact on human life. The number of di-
abetes-related deaths is estimated at 5.0 million people in 2015 by the Interna-
tional Diabetes Federation [1]. Chronic hyperglycemia promotes the develop-
ment of degenerative diseases such as dementia. It reflects a progressive degra-
dation of cognitive functions, hampering autonomy in daily life [2]. A growing 
number of studies point out that adult patients with type 2 diabetes are between 
1.5 and 3 times more likely to develop dementia. It appears that dementia can be 
a chronic complication of diabetes and should be screened for systematically [3]. 
All these data were obtained in developed countries and on Caucasian popula-
tions. What about sub-Saharan Africa, especially among the black population? 

It is to answer this question and to allow early detection of dementia in di-
abetic patients that we carried out the present study, the objective of which was 
to study the different types of dementia in diabetic patients in a hospital envi-
ronment in Porto-Novo (Benin). 

2. Methods 

This is a cross-sectional, prospective study with a descriptive and analytical aim 
that took place from May 18, 2017 to September 18, 2017, i.e. 4 months. The 
study population consists of all diabetic patients who consulted in the internal 
medicine services of the Oueme-Plateau Teaching Hospital and at St Gérard 
clinic in Porto-Novo during the study period. We performed convenience sam-
pling by identifying all diabetic patients who consulted during the study period 
and gave informed consent. 

Data were collected using a data sheet. It included: socio-demographic data 
(age, sex, ethnicity, profession, place of residence, marital status, level of educa-
tion); history of high blood pressure, cerebral vascular accident (stroke), obesity, 
high cholesterol, alcoholism, and smoking; data on diabetes (type, age, treat-
ment, complications of diabetes such as neuropathies, retinopathies, nephropa-
thies, diabetic foot which have been identified on the basis of the results of the 
investigations contained in the medical file patient); data on dementia (frequen-
cy, cognitive impairment, severity of dementia, etiologies of dementia). 

The patients were assessed for their cognitive functions through the Mini 
Mental State Examination (MMSE) [4] as modified and adapted to the cultural 
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area of the study. Those who have had an MMSE less than or equal to 24/30 are 
suspected of dementia. Those with suspected dementia (MMSE ≤ 24/30) are 
subject to DSM V (Diagnostic and Statistical Manual disorders, 5th edition) di-
agnostic criteria for the diagnosis of dementia. The severity of the dementia was 
assessed on the score obtained in the MMSE. In fact, a score between 20/30 in-
cluded and 24/30 included in a patient meeting the DSM V criteria was consi-
dered to be “moderate dementia”, while an MMSE lower than 19/30 in a patient 
meeting the criteria of the DSM V. DSM V was considered “severe dementia”. 

The HACHINSKI score was used to identify the etiologies of dementias. In-
deed: 
• HACHINSKI score ≥ 7, the dementia is of vascular etiology. 
• 4 ≤ HACHINSKI score < 7, the dementia is of mixed etiology. 
• HACHINSKI score < 4, the dementia has a degenerative etiology. 

Data analysis was performed using Stata version 11 software. Tables and 
graphs were produced using Word and Excel 2013 software. The proportions 
(qualitative variables) were compared with the appropriate statistical chi-square 
tests. Pearson’s for comparison of proportions, Student’s T or Fischer’s for 
comparison of means. A p value less than 0.05 was considered to be the thre-
shold of significance. 

3. Results 
3.1. Characteristics of the Study Population  

The study included 246 patients with a mean age of 56.47 ± 11.97 years. There 
were 172 (69.9%) women, i.e. a sex ratio of 0.43. Hypertensive diabetics 
represented 59.8% of patients and 4 (1.6%) had had a stroke (Table 1). 
 
Table 1. Characteristics of the general population. 

Variables Population n = 246 
Mean age (years) 56.47 ± 11.97 
Age class (%) 

<65 ans 
≥65 ans 

 
189 (76.8%) 
57 (23.2%) 

Sex (M/F) (%) 30.1/69.9 

Type of diabetes (%) 
Type 1 
Type 2 

 
11 (4.5) 

235 (95.5) 

Duration of diabetes (%) 
<10 ans 
≥10 ans 

 
167 (67.9) 
79 (32.1) 

Hypertension (%) 147 (59.8) 
Obesity (%) 84 (34.1) 
Alcoholism (%) 23 (9.3) 
Smoking (%) 03 (1.2) 
Vascular disease (%) 04 (1.6) 
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3.2. The Results of the MMSE 

The MMSE of the patients ranged from 12 to 30 with a median of 26. Table 2 
shows the median score of the different items of the MMSE. 

3.3. Characteristics of Diabetic Patients Suffering from Dementia  

1) Frequency of dementias  
Of the 246 patients, 42 (17.1%) had an MMSE less than or equal to 24.  
Among these 42 patients, 32 met the DSM V criteria for dementia, i.e. a fre-

quency of 13.0%.     
2) Socio-demographic characteristics of diabetic patients with dementia 

(DPD) 
The 32 patients with dementia were between 50 and 87 years old with a mean 

of 69.19 ± 8.69 years; 22 (68.7%) were female.  
Table 3 shows the distribution of the socio-demographic characteristics of the 

DPD. 
3) Clinical, therapeutic and evolutionary characteristics of diabetic patients 

with dementia 
Table 4 shows the distribution of patients according to the clinical, therapeu-

tic and evolutionary characteristics of DPD.  
4) Characteristics of MMSE in diabetic patients with dementia 
The MMSE of the patients ranged from 12 to 24 with a median of 21. Table 5 

shows the median score of the different items of the MMSE.  
5) Etiologies and severity of dementias 
Of the 32 diabetic patients with dementia, 21 (65.6%) had vascular dementia 

and 11 (34.4%) had degenerative dementia. We did not note a mixed etiology. 
Dementia was moderate in 84.4% (27 patients) of cases and severe in 15.6% of 
cases (5 patients).  

4. Research of Factors Associated with Dementia in  
Our Diabetic Patients  

4.1. Univariate Analysis  

Table 6 shows the distribution of socio-demographic factors associated with  
 
Table 2. Distribution of patients according to the MMSE characteristics. 

Items Median score [Min-Max] 

Temporal orientation 5 [0 - 5] 

Spatial orientation 5 [2 - 5] 

Apprenticeship 3 [0 - 3] 

Attention and calculation 4 [0 - 5] 

Remembering 3 [0 - 3] 

Language 8 [0 - 8] 

Constructive praxis 1 [0 - 1] 
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Table 3. Distribution of DPD according to socio-demographic characteristics. 

Characteristics Number (%) 

Age 
<65 years 
≥65 years 

 
10 (31.2) 
22 (68.7) 

Sex 
Male 
Female 

 
10 (31.2) 
22 (68.7) 

Matrimonial status 
Single 
Married/Concubine 
Widower/Widow 
Divorcee 

 
00 (00.0) 
20 (62.5) 
11 (34.4) 
01 (03.1) 

Way of living 
Live alone 
Live in family 

 
02 (06.2) 
30 (93.7) 

Profession 
Pupil/Student 
Employee 
Craftsman/Worker 
House wife 
Retailer/Trader 
Retiree 

 
00 (00.0) 
04 (12.5) 
02 (06.2) 
08 (25.0) 
09 (28.1) 
09 (28.1) 

Place of residence 
Urban 
Rural 

 
29 (90.6) 
03 (09.4) 

Level of education 
Not educated 
Primary 
Secondary 
Higher 

 
13 (40.6) 
09 (28.1) 
04 (12.5) 
06 (18.7) 

 
dementia. 

It was found that patients who had diabetes for 60 months and over had a 3.90 
times greater risk of developing dementia compared to those who had diabetes 
for less than 60 months. Those who had been diabetic for 95 months or more 
were 4.51 times more likely to develop dementia compared to those less than 95 
months (Figure 1). 

4.2. Results of the Multivariate Analysis 

In multivariate analysis, only age the presence of arterial hypertension and alco-
hol consumption were the variables statically associated with the occurrence of 
dementia in our diabetic patients (Table 7). 
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Table 4. Distribution of DPD according to clinical, therapeutic and evolutionary charac-
teristics. 

 Number (n) Percentage (%) 

Duration of diabetes   

<10 years 12 37.5 

≥10 years 20 62.2 

Type of diabetes   

Type 1 00 0,0 

Type 2 32 100 

Antecedents   

AHT 29 90.6 

ACV 04 12.5 

Obesity 17 53.1 

Hypercholesterolemia 11 34.4 

Alcoholism 08 25.0 

Smoking 01 3.1 

Diabetes complications   

Nephropathy 06 18.7 

Retinopathy 03 93.7 

Peripheral Polyneuropathies 04 12.5 

Diabetic foot 01 3.1 

 
Table 5. Distribution of DPD according to the characteristics of the MMSE. 

Items Median score [Min-Max] 

Temporal orientation 3.5 [1 - 5] 

Spatial orientation 4 [3 - 5] 

Apprenticeship 3 [0 - 3] 

Attention and calculation 1 [0 - 4] 

Recollection 2 [0 - 3] 

Language 7 [0 - 8] 

Constructive praxis 1 [0 - 1] 

5. Discussion 

In our study, the frequency of dementia was 13.0%. This figure is close to 13.1% 
found by Feil DG et al. [5] among 65 to 74 years old in a study on the hypogly-
cemia and dementia risk in diabetic veterans in the United States in 2011. But 
the two populations are not superimposable. Abba ZI et al. [6] found a frequency  
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Table 6. Distribution of patients according to factors associated with dementia. 

 
Dementia 

(n%) 

No  
dementia 

(n%) 
Total OR [95% CI] p 

Age      

<65 years 10 (5.3) 179 (94.7) 189 1 - 

≥65 years 22 (38.6) 35 (61.4) 57 11.25 [4.58 - 28.16] 0.001 

Sex      

Male 10 (13.5) 64 (86.5) 74 1.06 [0.47 - 2.38] 0.88 

Female 22 (12.8) 64 (86.5) 172 1  

Matrimonial Status      

Single 0 (0) 8 (100) 8 - - 

Married/Concubine 20 (10.2) 177 (89.8) 197 1 - 

Widower/Widow 11 (37.9) 18 (62.1) 29 5.41 [2.24 - 13.05] 0.001 

Divorcee 1 (8.3) 11 (91.7) 12 0.80 [0.01 - 6.56] 0.84 

Way of life      

Live alone 2 (11.1) 16 (88.9) 18 0.82 [0.18 - 3.77] 0.80 

Live in family 30 (13.2) 198 (86.8) 228 1 - 

Profession      

Pupil/Student 0 (0) 2 (100) 2 - - 

Employee 4 (10.5) 34 (89.5) 38 1.38 [0.40 - 4.74] 0.617 

Craftsman/Worker 2 (11.8) 15 (88.2) 17 1.56 [0.31 - 7.90] 0.594 

House wife 8 (30.8) 18 (69.2) 26 5.18 [1.77 - 15.20] 0.003 

Retailer/Trader 9 (7.9) 105 (92.1) 114 1 - 

Retiree 9 (18.4) 40 (81.6) 49 2.62 [0.97 - 7.09] 0.057 

Living environment      

Urban area 29 (13.4) 188 (86.6) 217 1.40 [0.4 - 4.90] 0.60 

Rural area 3 (10.3) 26 (89.7) 29 1 - 

Obesity      

Yes 17 (20.2) 67 (79.8) 84 2.49 [1.17 - 5.27] 0.018 

No 15 (9.3) 147 (90.7) 162 1 - 

Smoking      

Yes 1 (33.3) 2 (66.7) 3 3.41 [0.30 - 38.83] 0.32 

No 31 (12.8) 212 (87.2) 243 1 - 

Alcoholism      

Yes 8 (34.8) 15 (65.2) 23 4.42 [1.70 - 11. 51] 0.002 

No 24 (10.8) 199 (89.2) 223 1 - 

Hypercholesterolemia      

Yes 11 (21.2) 41 (78.8) 52 2.21 [0.99 - 4.94] 0.053 

No 21 (10.8) 173 (89.2) 194 1 - 
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Table 7. Factors associated with dementia in diabetic patients in multivariate analysis. 

 OR 95% CI p 

Age    

≥65 years 10.09 4.19 - 24.27 <0.001 

<65 years 1 - - 

Hypertension    

Yes 7.10 1.92 - 26.22 0.003 

No 1 - - 

Alcohol    

Oui 3.95 1.29 - 12.15 0.017 

Non 1 - - 

 

 
Figure 1. Risk of dementia onset depending on the duration of diabetes. 
 
of 14.8% in a cross-sectional study on the prevalence and risk factors of cogni-
tive dysfunction in type 2 diabetic patients in a referral hospital in Cameroon. 
This frequency is less than the 17.1% found by Alaama T. et al. [7] in a 
cross-sectional study carried out from June 09 to July 20, 2012 on the prevalence 
and risk factors of cognitive impairment in type 2 diabetics in Saudi Arabia. This 
difference could be explained by the fact that in this study, only the “Montreal 
Cognitive Assessment test (MoCA), the Rowland Universal Dementia Assess-
ment Scale (RUDAS) and the MMSE were used. DSM V was not used to refine 
the results. Exalto L.G. et al. [8] observed a frequency of 17.3% in a study of se-
vere diabetic retinopathy and the risk of dementia in 29,961 type 2 diabetic pa-
tients in the United States from 1998 to 2008. Likewise a study by Sinclair AJ et 
al. [9] in 2000 in the United States on cognitive dysfunction in a group of type 2 
diabetics and a group of non-diabetics found a frequency of 29% in the group of 
diabetics. This last study concerned diabetics aged 65 and over and only MMSE 
was used unlike ours where MMSE and DSM V were used for the diagnosis of 
dementias. A study by Khullar S et al. [10] on the prevalence and indicators of 
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cognitive impairment in type 2 diabetes found a frequency of 33.7%. This high 
frequency can be explained by the fact that the number of subjects was higher 
than that of our study: 516. During this study, in addition to the MMSE, the 
“Trial making tests-A and B” (TMT-A and TMT-B) which are less sensitive than 
DSM V for the diagnosis of dementias. Our frequency of 13.0% is higher than 
the 11% of Whitmer R.A. et al. [11] in a study of hypoglycemic episodes and the 
risk of dementia in elderly patients with type 2 diabetes. This study was con-
ducted from 1980 to 2007 in the United States. Bruce D.G. et al. [12] observed in 
their study of cognitive impairment, physical disability and depression in elderly 
diabetic patients, a frequency of 10.8% in 2003. Another study by Lin C.H. et al. 
[13] on hypoglycemic episodes and the risk of dementia in diabetes mellitus 
found a frequency of 7.2% in Taiwan. All of these lower frequencies could be ex-
plained by the fact that these studies had much larger sizes than ours. For most 
of them, the diagnostic tools were not as sensitive as those used in our study. In 
our study, the mean age of diabetic patients with dementia was 69.19 years ± 
8.69. This result is close to the 70.6 ± 8.6 years observed by Exalto L.G. et al. [8]. 
It is greater than the 60.4 ± 8.76 years found by Alaama T. [7]. This difference 
can be explained by the fact that in this last study, the number of diabetic pa-
tients (171) was lower in ours. All studies have shown old age as a risk factor. In 
our study, 68.7% of patients with dementia were over 65 years of age. Also the 
prevalence of dementia increased with age. From 5.3% before 65, it was 38.6% 
after 65. The study by Feil D.G. et al. [5] shows that dementia in diabetic patients 
is closely related to age. In fact, the prevalence, which was 13.1% in patients aged 
65 to 74, increased to 24.2% in those aged 75 and over. With age, the brain 
atrophies. Since neurons do not renew themselves, apoptosis or programmed 
cell death inevitably occurs. 

It is found preferentially in the frontal cortex, the temporal cortex, the amyg-
dala … The hippocampus is part of the limbic system just like the amygdala and 
plays a central role in memory. A study was carried out in Japan by Hayashi K. 
et al. [14] on the association between cognitive dysfunction and hippocampal 
atrophy in older people with type 2 diabetes. It considered 61 diabetic patients 
and 53 non-diabetic controls. Hippocampal atrophy was assessed using MRI da-
ta from each patient. At the end of the study, it was observed that this impair-
ment was higher in diabetics than in controls. These two parameters: old age and 
diabetes combined, therefore increase the risk of these brain lesions and conse-
quently that of dementia. Twenty-nine (90.6%) of our diabetic patients with de-
mentia were hypertensive. Hypertension increased the risk of dementia 7.1 
times. Khullar S. et al. [10] found that hypertensive diabetics were 3.7 times 
more likely to suffer from cognitive impairment compared to those without 
hypertension. Johnson M.L. et al. [15] in a study examining the use of antihy-
pertensive drugs and the risk of dementia in diabetic patients noted that the ex-
istence of hypertension increased the risk of dementia. Xu W.G. et al. [16] states, 
following a study on the risk of dementia in diabetes mellitus, strong interac-
tions between dementia and severe hypertension. Abnormally high blood pres-
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sure is a risk of developing vascular dementia with age. This is through several 
factors. We have the functional factors: increased oxidative stress, endothelial 
dysfunction, inflammatory state in the vascular wall, disturbance of cerebral au-
to-regulation; and structural factors: white matter impairment (leucoaraiosis), 
cerebral atrophy resulting from silent micro-infarction, sequel of stroke. Di-
abetes is known to be a risk factor for stroke that promotes the development of 
vascular dementia. The presence of hypertension in diabetics therefore increases 
the risk of dementia. In our study, 8 (34.8%) of the patients were alcoholics. Al-
coholism increased the risk of developing dementia by 3.95 times. Khullar S. et 
al. [10] state that alcoholism is a risk factor for the onset of dementia in diabet-
ics. Consumption of alcohol is harmful to the brain. Among the structural 
changes, a decrease in the size of the hippocampus has been demonstrated in 
people who drink excess alcohol. This leads to “alcoholic amnesia” which dam-
ages the ability to learn and remember. This condition promotes the develop-
ment of cognitive impairment and dementia. The simultaneous effects of alcohol 
and diabetes in the patient therefore effectively lead to the onset of dementia. 
The predominant dementia was vascular (65.6%). As diabetes is a known vascu-
lar risk factor, this result may be justified. Indeed, a review of literature shows 
that Biessels G.J. et al. [17] reported a double risk of vascular dementia for di-
abetics as opposed to non-diabetics in 2004. This is explained by the fact that 
diabetes contributes to premature aging of the arteries and accelerates the 
process of atherosclerosis. Atherosclerosis is the root cause of most vascular dis-
orders. Diabetes is also most often associated with metabolic syndrome. It is also 
made up of several cardiovascular factors such as hypertension, obesity, lipid 
disorders … But Xu W.G. et al. [16] found during their study a higher propor-
tion of degenerative dementias (74.3%). The presence of high blood pressure in 
diabetes is known to increase vascular risk and almost all (90.6%) of our de-
mented patients are hypertensive. 

6. Conclusion 

At the end of our study, the prevalence of dementia was significantly higher. The 
main determinants were old age, hypertension and alcoholism. The vascular eti-
ology was the most important. It is therefore important that screening for de-
mentia be systematic in diabetics, especially the elderly. Likewise, we must insist 
on the primary prevention of diabetes, its early detection and appropriate man-
agement. 
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