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Abstract: Dementia is one of the most important public health problems as a result of the rapid 

increase in the number of elderly persons worldwide. Improvement of prevention strategies and 

caring for people with dementia should be undertaken. We performed a door-to-door study to 

screen all subjects aged 50 years and older (n=4,329 of 33,285 inhabitants) in Al-Quseir city. 

The screening was performed by 3 neuropsychiatrists, using a modified form of the Mini-Mental 

State Examination. Suspected cases were subjected to case ascertainment according to Diagnostic 

and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision, diagnostic criteria 

for dementia; full clinical assessment; psychometric assessment using Cognitive Abilities 

Screening Instruments, Hachinski Ischaemic Score, Instrumental Activities of Daily Living 

Scale and the Geriatric Depression Scale; neuroimaging (computed tomography and/or mag-

netic resonance imaging); and laboratory investigations for selected patients when indicated. 

The prevalence of dementia was 2.01% for participants aged 50 years or older and 3.83% for 

those aged 60 years or older. It increased steeply with increasing age to a maximum of 13.5% 

for those aged 80 years or older. Alzheimer’s dementia (48.3%) was the most common subtype, 

followed by vascular dementia (36.8%), dementia resulting from general medical conditions 

(11.5%), and last, dementia resulting from multiple etiologies (3.4%).
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Introduction
Due to rapidly growing numbers of elderly people, dementia has become a major public 

health problem among the elderly in developed countries and is also a growing problem in 

the developing world, with major implications for morbidity and mortality, quality of life, 

and health care costs.1 Evidence suggests that elderly people with dementia in developing 

countries do not often use health care services, and when they do, the health care system is 

often not well prepared to provide good-quality services for dementia.2 More than 5% of 

the population aged 65 years and older suffer from dementia, and its prevalence steadily 

increases with aging. Alzheimer’s disease (AD) is the most frequent form of dementia, 

accounting for 50%–60% of all cases.3 In 2001, a Delphi consensus study estimated that 

there were 24.3 million people with dementia worldwide and predicted that this number 

would increase to 42.3 million in 2020 and 81.1 million by 2040.4 Despite the utmost 

importance of population-based epidemiologic information on dementia for clinicians, 

health care providers, and researchers, there are only a few reports that provide prevalence 

rates of dementia, and most of them are from Western countries.5 The aim of this study 

is the determination of the prevalence of all types of dementia among the population of 

Al-Quseir city, Red Sea Governorate, Egypt, aged 50 years and older.
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Population and methods
We report a population-based door-to-door study among the 

population of Al-Quseir city, Red Sea Governorate. The study 

was conducted from July 1, 2009, to January 31, 2012. The 

sampling unit was all persons of either nuclear or extended 

families who were aged 50 years or older in a door-to-door 

survey. The Red Sea Governorate is the longest governor-

ate in Egypt, and all its cities and villages lie directly on 

the Red Sea. The study area, Al Quseir city, is the second 

most populous city. It lies on the west side of the Red Sea 

Governorate.6 The total screened population in Al-Quseir city 

was 33,285 participants, with the exception of 533 individu-

als (1.6%) who refused to participate in the study. The main 

cause of refusal to be involved in the study was illiteracy and 

lack of knowledge, which is common in such communities. 

Participants were reached at their homes. If they were not 

there at the time of the first visit, they were revisited at another 

time (the capture–recapture method). Of the total population, 

4,329 participants were aged 50 years and older, and those 

were the subjects of the present study.

Inclusion criteria include all persons at or above the age of 

50 years of both sexes. Exclusion criteria include the presence 

of psychiatric illness (schizophrenia and mood disorder) and 

severe sensory impairment (blindness, deafness). Informed 

written consent was obtained from each patient, caregiver, 

or responsible family member according to the ethics com-

mittee of the Faculty of Medicine, Assiut University, and 

consent was obtained from the Egyptian Ministry of Health 

for the whole project.

Methods
This study was conducted in 3 phases.

Phase 1: screening phase
Screening of all inhabitants (aged 50 years and more) was 

performed by three neuropsychiatrists, using standardized 

Arabic screening, including inquiry about any acquired 

cognitive, behavioral, or personality changes7 and the modi-

fied Mini-Mental State Examination (MMSE),8 to pick up 

suspected cases of dementia. The 2 points for testing read-

ing and writing in MMSE were excluded if the subject was 

illiterate, and the full score was calculated as 28 instead of 30 

points; hence, the cutoff for regarding a subject as someone 

with suspected dementia was 21 instead of 23 points.5

Phase 2: diagnostic phase
In phase 2, all participants who were suspected to be demented 

(MMSE 23 or ,21 for illiterate subjects) were invited to 

attend at Al-Quseir General Hospital for case ascertainment 

and typing of dementia. A full clinical history was taken, and 

a meticulous examination was performed for each patient in 

a specialized sheet prepared specifically for this study. A psy-

chometric assessment was also made, using Diagnostic and 

Statistical Manual of Mental Disorders, Fourth Edition, Text 

Revision, criteria to confirm the diagnosis and differentiate dif-

ferent types of dementia; Cognitive Abilities Screening Instru-

ments (which is more comprehensive than most screening tests 

of cognitive abilities), which has a cutoff point of 67 or fewer 

points for dementia;9 the Instrumental Activities of Daily Liv-

ing Scale, which provides a measure of social and occupational 

functioning that is used as a threshold for accepting a cognitively 

impaired subject as being demented;10 the Geriatric Depression 

Scale for diagnosis of comorbid depression;11 and the Hachinski 

Ischaemic Score to differentiate vascular dementia from other 

types of dementia (a score of 7 or higher indicates vascular 

dementia, a score of 5 or 6 indicates mixed dementia, and a 

score lower than 5 indicates AD).12 Staging of dementia was 

done according to the results of MMSE. We calculate a score of 

17–21 for mild, 9–16 for moderate, and less than 9 for a severe 

degree of dementia. These values correspond to the values of 

19–23, 11–18, and less than 11 for mild, moderate, and severe 

dementia on the full score of 30 points.5

Phase 3: investigatory phase
Specific investigations were carried out for patients in 

Al-Quseir General Hospital, such as electrocardiogram, com-

plete blood picture, blood sugar curve, renal functions, liver 

functions, serum uric acid, lipid profile, thyroid functions, 

and serum level of heavy metals. A computed tomography 

scan and/or a magnetic resonance imaging scan of the brain 

was carried out for all patients in Safaga Hospital, North 

Safaga, Egypt.

Statistical analysis was done using an analysis of vari-

ance test for comparison between mild, moderate, and severe 

dementia, as well as different types of dementia. The chi 

square test was used to illustrate the relations or comparisons 

in nominal data. A P-value less than 0.05 was considered 

significant.

Results
The overall population involved in this study was 4,329 par-

ticipants, of whom 2,426 (56%) were men and 1,903 (44%) 

were women. The age distribution of the studied sample 

shows that 51.3% were aged from 50 to less than 60 years, 

32.6% were aged from 60 to less than 70 years, 12.4% were 

aged 70 to less than 80 years, and 3.7% were aged 80 years 
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Phase 1

Al-Quseir city, the Red Sea Governorate
(screened population were 33,285)

Subjects ≥50 years screened  by
MMSE (n=4,329)

Screened negative >23
(n=4,223)

Diagnostic protocol
not completed (n=13)

Dementia excluded (pseudo-
dementia and nondemented)

Dementia 
due to

multiple
etiologies

(n=3)
0.096%

Dementia due 
to general
medical 
condition

(n=10) 0.23%

Substance
induced

dementia
(n=0)

Vascular
dementia

(n=32)
0.74%

Diagnosis of dementia
(n=87) (2.01%)

≥50 y

Diagnostic protocol
done for 93 patients

Screened positive ≤23
(n=106)

Dementia of
Alzheimer’s

disease
(n=42) 0.97%

Phase 2

Phase 3

Figure 1 Flow chart for screening and diagnosis of dementia.
Abbreviation: MMSE, Mini-Mental State Examination; y, years.

Table 1 Worldwide prevalence of dementia in different studies

Authors Country Sample  
size

Lower age  
limit, years

Years  
of survey

Prevalence 
rate, %

El Tallawy et al, 201238 Egypt (Al-Quseir city) 4,329 50
60

2009–2011 2.01%, $50 years
3.83%, $60 years
8.12%, $70 years
13.5%, $80 years

El Tallawy et al, 20107 Egypt (New Valley) 8,173 50 
60

2005–2008 2.26%, $50 years
4.45%, $60 years

Mura et al31 France 65 7.9%
Bottino et al32 Brazil (Sao Paulo) 1,109 65 8.84%
Plassman et al33 United States 856 71 13.9%
Custodio et al34 Peru (Cercado de Lima) 1,532 65 6.72%
Dong et al26 People’s Republic of China 87,761 60 1980–2004 2.8%
Shaji et al35 India (Kerala) 1,934 65 3.36%
Berr et al36 Europe 65 5.9%–9.4%
Rahkonen et al37 Finland 601 75 1998 22.8%
Lobo et al23 Europe 2,346 65 1990 6.4%

and older. The ratio of men to women in the total sample 

was 1.3:1. Educated participants made up 56% (n=2,418) 

of the population, and illiterate participants made up 44% 

(n=1,911). The steps that were carried out for detection of 

the prevalence of dementia and classification of its subtypes 

are demonstrated in Figure 1.

Prevalence of dementia among this study and world-

wide studies are reported in Table 1. Age- and sex-specific 

prevalence for dementia at different age groups is illustrated 

in Table  2. The prevalence of dementia was significantly 

higher among illiterate than educated participants, as shown 

in Table 3. Classification of dementia as a result of general 
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Table 4 Classification of dementia resulting from general medical 
conditions according to the Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition, Text Revision

Dementia resulting from general medical conditions n %

Parkinsonism (including Lewy body dementia) 7 8
Normal pressure hydrocephalus 1 1.2
Frontotemporal dementia 2 2.3
Total 10 11.5

Table 2 Age- and sex-specific prevalence ratios of dementia of 
all types

Age  
group

Total Men Women

n % n % n %

Total 87/4,329 2.01% 49/2,426 2.02% 38/1,903 2.0%
50 to  
,60 years

6/2,222 0.27% 3/1,162 0.26% 3/1,060 0.28%

60 to  
,70 years

24/1,411 1.7% 13/862 1.5% 11/549 2%

70 to  
,80 years

35/539 6.49% 20/327 6.12% 15/212 7.07%

$80 years 22/163 13.5% 13/81 16.05% 9/82 11%
P ,0.001 ,0.001 ,0.001

Note: P,0.001, very highly significant.

Table 3 Prevalence ratio of dementia in relation to education

Education Total Men Women

n % n % n %

Educated 19/2,418 0.79% 14/1,667 0.84% 5/751 0.67%
Illiterate 68/1,911 3.6% 35/759 4.6% 33/1,152 2.7%
P ,0.001 ,0.001 ,0.001

medical condition is reported in Table  4. The degree of 

dementia and its subtypes is mentioned in Table 5.

Discussion
The estimated prevalence rate of all types of dementia 

recorded in this study was 2.01% for those aged 50 years 

and more, 3.83% for those aged 60 years and more, 8.12% 

for those aged 70 years and more, and 13.5% for those aged 

80 years and more. The prevalence rate of dementia doubles 

every decade. The results of this study are slightly lower than 

those recorded by El Tallawy et al in 20107 in Al Kharga 

District, Egypt, who reported that the prevalence rate of all 

types of dementia was 2.26% for patients aged 50 years and 

more and 4.45% for patients aged 60 years and more in a 

sample of 8,173 subjects, and Farrag et al in 19985 in Assiut, 

Egypt, who reported a prevalence rate of all types of dementia 

of 4.5% for patients aged 60 years and more in a sample of 

2,000 subjects. The lower prevalence in this study could be 

attributed to carrying out this study on an urban population 

(Al Quseir city), whereas both previous studies were carried 

out on both urban and rural populations.

Farrag et  al5 reported that the prevalence of dementia 

of all types is slightly more frequent in rural than urban 

populations but that this difference was insignificant. In a 

Swedish study, Rorsman et al13 found that the prevalence rate 

of dementia was higher in rural communities than in urban 

communities. The prevalence rates of dementia in different 

studies vary from very low (0.62%) in Kolkata, India, for those 

aged 50 years and more14 to very high in Israel (19.2%) in 

those aged 65 years and more.15 This geographical difference 

might come from several factors, such as a different culture 

and environment, including rather simple activities of daily 

living, low-technology environment, and underreported func-

tional impairment by family members.16 In addition, a short 

life span and high mortality rates in developing countries 

might also influence the low prevalence of dementia. Third, 

a true racial difference might exist. For example, the APOE 

4 allele, which is known as a genetic risk factor for AD in 

Caucasians and Asians, is not associated with a higher risk 

of dementia in Africans.17 However, this may be attributed 

to methodological factors such as differences in the sample 

sizes, age distribution of the population, case ascertainment, 

screening methods, and interpretation of diagnostic criteria, 

which greatly differed from one study to another.5

With regard to different types of dementia, AD was the 

most frequent type of dementia, followed by vascular demen-

tia, dementia resulting from general medical condition, and 

last, dementia resulting from multiple etiologies (48%, 36%, 

12%, and 3%, respectively). These results are in agreement 

with El Tallawy et  al7 in Al Kharga District, Egypt, who 

reported that AD was the most frequent type of dementia, 

followed by vascular dementia (51% and 29% respectively), 

and by Farrag et al5 in Nile Valley, Assiut, who reported that 

the prevalence of AD was 53% and that of vascular dementia 

was 22.9%. Fratiglioni et al18 reported that the ratio between 

AD and vascular dementia was similar in most studies of 

the United States, Europe, and Africa. AD is the most com-

mon etiology of dementia and accounts for 50%–70% of 

total dementia cases, followed by vascular dementia, which 

accounted for 20%–30% of total dementia. The increase in 

the rate of vascular dementia in this study may be related 

to the increase in the prevalence of cerebrovascular stroke 

(CVS), over time, worldwide, and especially in developing 

countries.19 Unlike other studies, we did not report any cases 

of substance-induced dementia or alcoholic dementia because 

of the sociocultural attitude against alcohol consumption in 
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our community. There also was no significant sex difference 

between men and women in the prevalence rate of AD, but 

there was significant difference between both sexes in vascu-

lar dementia in this study. These results are not in agreement 

with Gao et al20 in the United States and Ruitenberg et al21 

in Rotterdam, who reported that AD is more common in 

women than men. The Latin America studies showed that 

slightly higher rates of dementia for women compared with 

men in all age groups.22 A similar finding was reported in 

the European pooled data analysis,23 as well as in a published 

study conducted in Latin America, India, and the People’s 

Republic of China.24 In the present study, the prevalence of 

dementia was significantly higher in illiterate subjects than 

in educated subjects. These results are in agreement with 

Herrera et al,25 who reported that illiteracy was associated 

with a significantly higher prevalence of dementia.

Dong et  al26 in the People’s Republic of China found 

that the more years of education there were, the lower the 

prevalence rate of AD was, and Kalaria et al27 reported that 

illiteracy remains a risk factor for dementia in developing 

countries. The European Studies of Dementia (EURODEM) 

analysis revealed that a low level of education increased the 

risk of AD in women, but not in men.28 Education might be 

an indirect risk factor in which a lower number of educated 

people, acting as manual workers, are more frequently 

exposed to toxins or nutritional deficiency. Education also 

is related to intelligence. Some studies reported that higher 

premorbid intelligence is associated with a low risk of devel-

oping dementia.29,30 The rates of mild, moderate, and severe 

dementia were 33.3%, 48.3%, and 18.4%, respectively. These 

results are in agreement with Farrag et  al,5 who reported 

that the degrees of dementia in his study were as follows: 

36.7% of patients had a mild degree, 45.6% had a moderate 

degree, and 17.8% had a severe degree of dementia. Mild 

and moderate cases of dementia in this study represent the 

largest proportion of dementias, involving about 80% of the 

patients. These patients are the best candidates for treatment 

and are only recognizable through door-to-door, population-

based studies.

Conclusion
The prevalence of all types of dementia was 2.01% for 

those aged 50 years and older and 3.83% for those aged 

60 years and older. AD was the most common subtype, fol-

lowed by vascular dementia. Age was the most important 

risk factor. Education affected the prevalence of dementia. 

Mild to moderate cases of dementia, who are the best 

candidates for treatment, represent the largest proportion 

of dementias.

Disclosure
The authors report no conflicts of interest in this work.
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