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Abstract

INTRODUCTION—In North Africa and the Middle East (EMRO), studies about dementia 

prevalence are scarce. The Arabic validated 10/66 Dementia Research Group diagnostic 

assessment was used to assess the prevalence of dementia in Lebanon in a population-based study. 

The study also examined care arrangement and access to care.

METHODS—A random sample of 502 persons older than 65 years and their informant were 

recruited from Beirut and Mount Lebanon governorates though multi-stage cluster sampling.

RESULTS—The crude dementia prevalence was 7.4% and age-standardized dementia prevalence 

was 9.0%. People with dementia were mainly cared for by relatives at home. Access to formal care 

was very limited.

DISCUSSION—Dementia prevalence in Lebanon ranks high within the global range of 

estimates. These first evidence-based data about disease burden and barriers to care serve to raise 
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awareness and call for social and health care reform to tackle the dementia epidemic in Lebanon 

and EMRO.

Keywords

Dementia; prevalence; Lebanon; dementia care

BACKGROUND

In the North Africa and the Middle East (EMRO), due to very rapid demographic aging, the 

estimated number of people with dementia is expected to grow exponentially, 2 million 

people in 2015 rising to 4 million in 2030 and 10 million in 2050 [1], an increase of 329% 

from 2015 through to 2050, the second fastest in the world. Currently, EMRO is estimated to 

have the highest age-standardized prevalence globally [1]. Due to lack of studies, these are 

best estimates based on consensus judgment of an international panel of experts [2] and 

studies from Egypt and Turkey [1]. More prevalence studies in the region are needed to 

assess disease burden, raise awareness, and provide evidence-based data to develop health 

promotion and disease prevention strategies.

One great challenge has been the lack of well-validated education- and culture-fair screening 

and diagnostic instrument. Illiteracy among the older generations in EMRO is high. For 

example, it was estimated in 2009 that about 50% of people 65 years and older in Lebanon 

were illiterate [3]. Therefore, prior to this study, we had validated the Arabic versions of the 

one-stage 10/66 Dementia Research Group (DRG) diagnostic assessment for dementia [4] 

and two brief screening instruments, the Rowland Universal Dementia Assessment Scale 

(RUDAS) [5] and the Informant Questionnaire on Cognitive Decline in the Elderly 

(IQCODE) [6]. All three instruments were designed to minimize the effect of education and 

culture on cognitive assessment and extensively validated across languages and cultures. In 

the Arabic language, educational, and cultural context, we had demonstrated that the 10/66 

DRG diagnostic assessment has excellent psychometric properties to diagnose dementia [7]. 

Still, it is time-consuming and the subtype classification has not been validated. 

Alternatively, a two-stage case ascertainment strategy can be used, first with a brief 

screening instrument to be followed by a comprehensive diagnostic evaluation to diagnose 

dementia and determine subtypes for those who are screened positive. For this purpose, we 

had also demonstrated that the Arabic version of the RUDAS and the IQCODE possess very 

good discriminatory ability to screen for dementia, and the DemeGraph harnessing the 

RUDAS and IQCODE has better discriminatory ability than either alone [8,9,10].

We aimed to conduct a pilot study in two governorates of Lebanon, using the Arabic 

validated 10/66 DRG diagnostic assessment for case ascertainment, to field test this one-

stage diagnostic procedure, assess the feasibility of a subsequent nationwide cohort study, 

generate preliminary data about dementia prevalence, and gather data about care need, 

arrangement and access to care. To have an alternative strategy in case this one-stage 

diagnostic procedure failed, we also applied the Arabic validated RUDAS, IQCODE, and 

DemeGraph to the same study population and validated these screening instruments against 

the 10/66 DRG dementia diagnosis.
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METHODS

1. Sample size and sampling frame

The long-term goal was to establish a nationwide community-based cohort of individuals 

older than 65 years randomly selected from all regions of Lebanon to provide a precise 

estimate of dementia prevalence and incidence in the country. Based on the estimated 

prevalence of 5% for EMRO [11] available at the start of the study in 2011, the estimated 

required sample size was 2500 persons to achieve a maximal error of ±1% with 95% 

confidence interval and account for 25% non-response rate. The targeted number of study 

participants would be distributed across the 25 districts within the six governorates of 

Lebanon according to the proportions of people older than 65 years in each district.

Given the aims of this pilot study, we collected data in two governorates: Beirut and Mount 

Lebanon (Chouf and Aley districts). We computed the sample size for the pilot study nested 

within the sample size of the national cohort described above (2500 persons), with Beirut 

represented 13.4% of the total sample, Aley 3.2%, and Chouf 4.3%. These percentages 

corresponded to the national distribution of people older than 65 years living in each area. 

Multiplying these percentages with 2500, the targeted numbers of participants were 335 for 

Beirut, 108 for Chouf and 80 for Aley, yielding a total targeted sample size of 523 

participants (Figure 1). The rationale behind the nested design was to extend data collection 

to the rest of the country and complete the national cohort immediately after the pilot study. 

Furthermore, a minimum sample size of 500 persons was large enough to allow a maximal 

error of ± 2 with a 95% confidence interval based on the available estimated prevalence of 

5% for EMRO at the start of the study.

A multi-stage cluster sampling was employed. For Beirut, an existing sampling frame 

designed for another survey was used in which Beirut governorate was divided into 594 

clusters each containing 50 residential buildings with complete detailed household listing of 

60 randomly chosen clusters [12]. For this pilot study, seven clusters were randomly selected 

from the 60 clusters with complete household listing. Within the selected clusters, the 

trained research workers, who were university graduates, systematically knocked on every 

door to recruit participants. In Chouf and Aley districts, since there was no existing sampling 

frame, a number of villages and towns was randomly chosen and weighted according to their 

respective sizes. The research workers door-knocked the selected households and 

interviewed any person who was 65 years old and above and one informant. The informant 

was defined as the person who knew best the selected older person. If the selected older 

person needed care and support, the main caregiver was chosen as the informant. If there 

was a paid caregiver, the informant was the person who organized and supervised the paid 

care.

2. Instruments

2.1. Diagnostic instrument for dementia

One stage 10/66 DRG diagnostic assessment: Both the older persona and the informant 
participated [4,7]: The Arabic validated 10/66 DRG diagnostic assessment has 

demonstrated excellent discriminatory ability to diagnose dementia among older people with 
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low education: 92.0% sensitivity, 95.1% specificity, and 92.9% positive predictive value 

(PPV) [7]. This diagnostic assessment consists of 1) cognitive test battery: The Community 

Screening Instrument of Dementia (CSI-D) [13] and the Consortium to Establish a Registry 

of Alzheimer’s Disease (CERAD) animal naming tests and modified 10 world list learning 

[14], 2) the Geriatric Mental State (GMS), which applies a computerized algorithm to 

identify organic brain syndrome (dementia), schizophrenia, neurotic and psychotic 

depression, and anxiety neuroses [15], 3) physical assessment and brief neurological 

examination (NEUROEX) [16], and 4) informant interview on cognitive and functional 

decline (CSI-D informant interview) [13]. 10/66 DRG dementia diagnosis is defined as 

scoring above a cutoff point of predicted probability of DSM-IV dementia syndrome from 

the logistic regression equation using coefficients from the CSI-D, GMS, and modified 

CERAD 10-word list learning [4]. It takes about one hour to administer.

2.2. Screening instruments for dementia

2.2.a. Rowland Universal Dementia Assessment Scale (RUDAS): Administered to the 
older person [5]: The RUDAS contains six items: Body orientation, praxis, drawing, 

judgment, memory and language. It takes 10-15 minutes to administer with scores ranging 

from 0 to 30; higher scores indicate better cognitive function. The Arabic validated RUDAS 

has demonstrated good psychometric properties to screen for dementia: sensitivity 83%, 

specificity 85%, and PPV 79% at the cutoff score ≤ 22 [8]. However, there was one 

important drawback. Half of the cognitively intact participants with no formal education in 

this validation study [8 could not complete the visuoconstructional item (drawing a cube), 

since they had never learned to draw or even to hold a pen (data unpublished). Among those 

who tried to draw the cube, the three-dimensional figure became a meaningless juxtaposition 

of two-dimensional figures and the angles became rounded (data unpublished). There 

specific findings were corroborated by another study on visuoconstructional abilities among 

illiterate Turkish immigrants in Denmark [17. Keeping this in mind, we examined the 

performance of the RUDAS in a population-based setting and being administered by trained 

lay research workers.

2.2.b. 16-item Informant Questionnaire on Cognitive Decline in the Elderly: 
Administered to the informant [6]: The 16-item IQCODE contains 16 questions rating 

changes in cognitive function over a specified time frame. It takes 10-15 minutes to 

administer. Each question is rated on a 5-point scale from 1 (much improved) to 5 (much 

worse) with 3 representing no change. The sum of scores is averaged over the 16 questions. 

At the cut-off average score > 3.34, the Arabic validated IQCODE has demonstrated 

excellent psychometric properties: 92.5% sensitivity, 94.4% specificity, and 91.5 % PPV [9] 

to screen for dementia.

2.2.c. DemeGraph combining RUDAS and IQCODE: Using a logistic regression equation 

to combine RUDAS and IQCODE at the cut-off scores defined in the validation studies 

[8,9], the specificity to screen for dementia was improved to 97.4 % while a good sensitivity 

of 86.0% was maintained, and PPV was increased to 96% [10]. The overall predictive ability 

of the 10/66 DRG diagnostic assessment and the DemeGraph were comparable, both having 

AUC of 0.97 [10,7]. Although the IQCODE alone was proven to be an excellent screening 
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instrument in the validation study with 40% of informants being health professionals caring 

for the participants residing in nursing homes, its excellent psychometric properties were 

most likely not reproducible in a population-based study where informants were essentially 

lay persons [9]. Previous studies have shown that although the IQCODE minimizes 

educational bias, it is biased by informant characteristics such as depression and anxiety, 

burden of care, and the quality of the relationship with older person [6]. Furthermore, direct 

cognitive assessment is essential in the diagnostic process for dementia. The DemeGraph 

thus provides a brief (20-30 minutes) alternative screening instrument that harnesses a 

cognitive assessment and an informant interview to yield very good psychometric properties.

3. Assessment of care need, care arrangement, and care burden

We used the 10/66 DRG survey questionnaires with adaptation to local contexts to collect 

data about demographics (age, sex, and marital status), socioeconomic status (education, 

income, and occupation), and care (needs, arrangement, and participation of informal 

caregivers) [18]. To evaluate access to care, the older participants were asked about their 

health seeking behavior, medical insurance, health care costs, source of ongoing care, and 

care provider [18]. The interview burden was about one hour.

5. Data analysis

Data was analyzed using IBM SPSS Statistics version 22. Crude, age- and gender-specific 

prevalences of dementia were calculated. Age-standardized prevalence of dementia was 

computed using the Lebanese age-specific prevalence and the Western European population 

structure in 2013 [19]. Using 10/66 DRG diagnosis as a gold standard, the psychometric 

properties of IQCODE, RUDAS, and DemeGraph to screen for dementia in a population-

based setting were computed, using the cut-off scores from the validation studies [8,10,9]. 

Chi-square test was used to determine whether there was a significant association between 

categorical variables, while Fisher’s exact test was employed when the expected observation 

was less than five. Independent t-test was used to determine if there was a statistically 

significant difference between the means in two groups Significance level was set at p ≤ 

0.05.

6. Ethics

The Institutional Review Board of the American University of Beirut, Lebanon, approved 

the study. All participants gave written informed consent, or relatives gave consent on behalf 

of participants with impaired decision making capacity. Decision making capacity was 

assessed in all participants through a checklist to ensure their complete comprehension about 

the nature of the study and the protection of their right.

RESULTS

1. Feasibility

Data collection started in May 2013 and concluded in January 2014. The response rate was 

63.3%. Households with high economic status were not admissible to the research workers, 

consistent with experience from previous 10/66 DRG studies in developing countries. The 

interview length and content (two hours minimum) was acceptable to the participants. Thus, 
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applying the 10/66 DRG one-stage diagnostic assessment and survey questionnaires in a 

population-based study proved to be feasible in Lebanon.

2. Sociodemographic

508 older persons underwent the interview. Six persons had no informant and were therefore 

excluded, leaving 502 older person-informant dyads for data analysis. The socio-

demographic characteristics of the study population are presented in Table 1. The mean age 

of the older persons was 72.5 years (SD 7.2). There were slightly more females (56.2%). 

One in five older persons never had a formal education, which was lower than the national 

average for the age group above 65 years old (about 50 %) [3]. About 30% still worked after 

retirement age (64 years old in Lebanon); 42.3% had never worked, predominantly women 

(98.4%). Only 6.1% had had a well-paid job as manager or professional, while the rest 

(48.6%) had held low paying jobs (Table 1). About one quarter (26.7%) did not have enough 

income to cover their basic needs (Table 1), consistent with the estimated 27% of the 

Lebanese population currently living in poverty [20].

3. Dementia prevalence

Thirty seven older participants were diagnosed with dementia, yielding a crude dementia 

prevalence of 7.4% (95% CI 5.4% to 10.0%). As shown in Figure 2, age-specific prevalence 

estimates for dementia increased steeply with age, comparable to the latest estimates by 

Alzheimer’s Disease International for EMRO [1]. After the age of 85 years, dementia 

prevalence levelled off, probably due to the very small number of persons in that age 

category (34 persons). Gender-specific prevalence was 11.0% for women and 2.7% for men 

(p<0.0001). Prevalence of dementia was 15.8% among those with no formal education and 

5.2% among those with formal education (primary school and above, p = 0.001). The age-

standardized prevalence of dementia was 9.0%, comparable to the 8.7% estimated for people 

above 60 years old in EMRO [1]. Based on the crude prevalence of 7.4 % and the estimated 

total number of Lebanese older than 65 years in 2013 (404,274 persons) [21], the estimated 

number of people with dementia in Lebanon was 29,916 persons.

4. RUDAS, IQCODE, and DemeGraph as screening instruments for dementia

The percentages of people screened positive for dementia by IQCODE were 14.7% (95% CI 

11.9% to 18.1%) and by RUDAS 39.5% (95% CI 35.3% to 43.9%). Since the 10/66 DRG 

one stage diagnostic assessment worked well in this study, there was no need to pursue the 

alternative strategies. Instead, RUDAS, IQCODE, and DemeGraph could be validated 

against 10/66 DRG diagnoses. The psychometrics properties of IQCODE, RUDAS, and 

DemeGraph are reported in Table 2. As predicted, the IQCODE did not demonstrate the 

same excellent psychometric properties in a population-based context compared to the 

validation study [9]. However, it performed much better the RUDAS as it had done during 

the validation study. The RUDAS demonstrated excellent sensitivity but low specificity and 

very poor PPV. The DemeGraph performed marginally better than the IQCODE, but it did 

correct for the low specificity and predictive value of the RUDAS, consistent with the 

finding in the validation study [10].
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Care need and care arrangement—Of the total sample, 64 older persons needed care, 

19 with dementia and 45 without. The two groups did not differ significantly regarding age, 

gender distribution, and co-morbidities. Among them, there was a high prevalence of 

hypertension (77%), heart diseases (34%), stroke (11%), diabetes (51%), and other chronic 

diseases (50%). To various extents, they needed assistance in different basic and 

instrumental activities of daily living. Slightly more than half (51.4%) of the older persons 

with dementia needed care compared to 9.7 % of those without dementia (p <0.0001). 

Among those with care need, 42.1% of those with dementia required care most of the time 

compared to 11.1% of those without dementia (p = 0.01). More persons with dementia than 

those without required assistance in communicating (31.5% versus 8.9%), eating (26.3% 

versus 4.4%), bathing (36.9% versus 11.1%), toileting (21.1% versus 2.2%), grooming 

(36.8% versus 8.9%), and travelling (10.6% versus 4.4%). Except for travelling, the 

differences were statistically significant (≤ 0.05).

Care arrangement for those with and without dementia was similar (Table 3). Although the 

extended family structure still prevailed, 15.6% older persons with care needs lived alone 

and 6.3 % lived with a maid (Table 3). The caregivers were mostly women (75.0%), mainly 

wives, daughters, or other female relatives. Although most caregivers did not have to take 

time off paid work to care for the older persons, approximately one-third of caregivers never 

worked outside the house; most of them (94.4%) were women (Table 3). The typical 

caregiver was thus a female relative, who had most likely never worked outside the home. 

About a fourth of the households had live-in maids; migrant workers who were an integral 

part of caregiving on a regular basis (Table 3).

5. Access to care

The rate of help seeking for memory problems was very low. In all, 165 older persons had 

subjective memory complaints, 36 (21.8%) of whom were diagnosed with 10/66 DRG 

dementia. Among the 337 older persons with no subjective memory complaints, 1 (0.3%) 

had 10/66 DRG dementia diagnosis. Only nine (5.5%) among the 165 older persons with 

subjective memory complaints sought help from a medical doctor or another health 

professional. Of the 37 older persons with dementia, only six sought help (16.2%), and four 

were prescribed medication for their memory problems. Thus, the treatment rate was only 

10.8%.

Looking at the use of health services within the past three months, older participants with 

dementia seemed to use health services (primary care and private doctors) more often than 

those without dementia. Access to health services was available within thirty minutes of 

travel time (Table 4). Private doctors were consulted much more frequently than the public 

primary care and hospital-based physicians (Table 4). Approximately 40% of the older 

persons had health care insurance (Table 4). The costs of health care were high compared to 

the income level stated in Table 1, thus a major prohibiting factor to access to care.

DISCUSSION

For the first time, a reliable estimate of dementia prevalence in Lebanon is provided. With a 

crude prevalence of 7.4% and an age-standardized prevalence of 9.0% for those above 65 
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years old, Lebanon fits within the higher end of the global range of dementia prevalence. 

This is consistent with the latest updates from the World Alzheimer’s Report 2015, in which 

EMRO and Latin America were estimated to have the highest age-standardized prevalence in 

the world, 8.7% and 8.4% respectively, and Central Europe the lowest (4.7%). Most regions 

fall within a narrow range of standardized prevalence, ranging from 5.6% to 7.6% [1]. 

Dementia prevalence has been reported to be as high as 27% in some indigenous 

populations, potentially related to cognitive reserve and poorly managed health conditions 

over the course of life, notably vascular risk factors and diseases [22].

Similarly, the most likely cause for the observed high dementia prevalence in Lebanon and 

EMRO is a combination of rapid population aging and rising prevalence of vascular risk 

factors. Lebanese are at particular high risk for familial hypercholesterolemia, a combined 

result of founder mutations and high incidence of consanguinity [23,24]. Furthermore, as it 

is happening elsewhere in EMRO, there is an epidemiological transition with increasing 

prevalence of smoking, sedentary lifestyle, and consumption of a diet high in carbohydrates, 

salt, and saturated fats [25,26,27,28]. Consequently, the prevalence of metabolic syndrome 

and cardiovascular diseases is on the rise, with disease projections exceeding those of other 

regions [28,29]. The problem is compounded by the lack of public health intervention 

programs to adequately address these vascular risk factors [28]. Furthermore, a high 

percentage of the older Lebanese generation had low level of education (50% with no formal 

education), another established risk factor for dementia [3].

There is a marked gender effect as dementia prevalence among women is about three times 

that of men in our study. This is very high compared to the gender-based discrepancies in 

dementia prevalence observed in other regions of the world, where the estimated prevalence 

for men was between 14% and 32% lower than that for women [1]. Gender affects the 

ability of women to gain access to resources such as nutrition and education, factors that 

affect the cognitive reserve. Lebanese women of this generation were much less educated 

than men, with about two-thirds of people with no formal education being women [3]. 

Furthermore, there may be a selective survival of older men who have lower risk of 

developing dementia. Nevertheless, due to the small sample size and the modest number of 

outcomes, this marked effect of gender on dementia prevalence should be interpreted with 

caution. A longitudinal is needed to determine if gender is indeed associated with dementia 

incidence in the Lebanese population.

Due to the unstable sociopolitical situation in Lebanon caused by the ongoing war in Syria 

since 2011, we were unable to extend data collection for the rest of the country and complete 

the national cohort of 2500 participants to provide a more precise estimate of dementia 

prevalence. However, a study population of 502 participants was large enough to provide a 

reliable estimate with fairly narrow 95% CI. Although the study sample was not national, it 

is noteworthy that half of the Lebanese population resides in the two selected regions, which 

represent the urban coastal strip (Beirut) and the peri-urban/rural central mountainous terrain 

(Mount Lebanon). The sociodemographic indicators such as the percentage of people 

working after the age of 65 years old, the distribution of job categories, the percentage of 

men and women who had worked, the distribution of income levels, and the percentage of 

health insurance coverage, are quite comparable to the national figures from the Lebanese 
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Central Administration of Statistics [3,30,31]. Therefore, the study sample was fairly 

representative of the Lebanese population older than 65 years old.

The 10/66 DRG diagnostic assessment and the IQCODE provide researchers in Lebanon and 

EMRO with validated methods for case ascertainment and screening for dementia in 

epidemiological studies. The lack of validated instruments for cognitive assessment and 

reliable estimate of dementia prevalence in Lebanon was highlighted by a large population-

based study carried out in 2011-2012 [22] in which Mini Mental State Examinations 

(MMSE) was used [33]. MMSE has not been properly validated in Arabic [34] and is not a 

suitable screening instrument because of the high rate of illiteracy among older people in 

Lebanon. The rate of cognitive dysfunction was unrealistically high (86.2%) among illiterate 

persons older than 65 years [22].

In a population-based study, the Arabic validated 10/66 DRG dementia diagnostic 

assessment proved to be an excellent tool for case ascertainment. The assessment burden 

was acceptable to the participants regarding both length and content. The trained lay 

research workers could administer the assessment without much difficulty. The validity of 

the assessment is clearly demonstrated by the fact that both the overall and age-specific 

10/66 DRG dementia prevalence in Lebanon agree with the latest estimates for EMRO and 

follow the same age distribution of dementia prevalence globally.

Therefore, it was justifiable to use the 10/66 DRG dementia diagnosis as gold standard 

against which the RUDAS and IQCODE were validated in a population-based context. 

Given that the prevalence of dementia in this study population was only 7.4%, much lower 

than the 40 % in the previous validation studies [8,10,9], it was expected that the PPV would 

be lower. For the IQCODE, PPV was 43.2% compared to 91.5% from the validation study. 

For the RUDAS, PPV was only 17.7% compared to 79% from the validations study. Given 

the low specificity and poor PPV, using the RUDAS to screen for dementia in a population-

based study is not cost-effective. The low specificity and PPV could partly be explained by 

the participants’ difficulty in carrying out the visuoconstructional item of the RUDAS. 

Furthermore, while the 10/66 DRG diagnostic assessment and the IQCODE can reliably be 

performed by trained lay research workers without any clinical expertise, this may not hold 

true for the RUDAS [10]. Therefore, the RUDAS may not be a suitable community-based 

screening test to be administered by trained lay persons to a population with a high 

percentage of people with no formal education. More research is needed to answer these 

questions. Harnessing the RUDAS and IQCODE together using the DemeGraph, a better 

balance was achieved. As predicted, the IQCODE did not demonstrate the same excellent 

psychometric properties in a population-based context compared to the validation study [9], 

but its performance was as good as the DemeGraph. It has been observed that caregiver 

report performed better than direct cognitive assessment in cultures where extended family 

structure still prevails [10,35]. Preferably, combining a direct cognitive assessment with an 

informant interview should be used for the reasons stated in the method section under the 

DemeGraph heading. However, if direct cognitive assessment is not possible, the IQCODE 

can be used alone as a valid screening instrument for dementia in this cultural context.
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The results showed that older persons with dementia had more care needs than those 

without. In another paper, we have reported that caregivers for people with dementia in our 

study rated highest on Zarit Burden Interview compared to those caring for people without 

dementia [36]. The results showed that older persons with dementia had more care needs 

than those without. Support and care for the older persons with care needs rested mainly on 

their family members. Caregivers were mostly female relatives, a pattern recognized 

globally [37]. Although the extended family structure was still dominant, one in five older 

persons with care needs lived alone or with a maid, reflecting the reality that the extended 

family, the main form of social welfare in the country, is slowly eroding after decades of 

urbanization, emigration and participation of women in the work force [38]. As 

compensation, live-in maids are often employed to care for the elderly. Institutionalization is 

not a common option, as the number of nursing homes is limited, housing only 1.4% of the 

elderly Lebanese [39].

Seen from the results of this study, access to care was very limited, with a very low rate of 

help seeking help for cognitive complaints and treatment rate. The barriers to care include 

lack of awareness about dementia, lack of financial resources, high costs associated with 

health care, inadequate coverage of health care insurance, and a health care system 

dominated by private providers [38]. There is still no universal old-age pension plan in 

Lebanon. Older women are particularly vulnerable as most never worked and therefore have 

no pension or health insurance [38]. Currently, dementia is rarely addressed by social and 

health authorities in Lebanon. The percentage of people older than 65 years old in Lebanon 

was estimated as 9.7% in 2013 [21] and projected to increase to 14.1 in 2030 and 23.3% in 

2050 [19]. Population aging is imminent [38] and as a major disease burden of aging, 

dementia threatens to become a public health crisis in Lebanon within the next 20 years. The 

knowledge about disease prevalence and barriers to care from this study serves as the first 

evidence-based data to raise awareness and advocate for reform in the socio-medical system 

to provide better diagnosis, treatment, and support for people with dementia in Lebanon and 

the region.
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Highlights

• The crude dementia prevalence in Lebanon is 7.4% and age-standardized 

dementia prevalence is 9.0%.

• Age-specific prevalences are: 3.6 % for the age group 65-69 years old, 4.8 % 

for 70-74, 6.7% for 75-79, 19.0% for 80-84, and 20.6 % for ≥ 85.

• The absolute number and the age distribution of dementia prevalence are 

consistent with the latest estimates for the North Africa and Middle East 

(EMRO) region from the World Alzheimer Report 2015.

• The burden of caregiving rests mainly with the family and access to dementia 

care is very limited.

• The findings provide the first evidence-base data to raise awareness and 

advocate for socio-medico policy reform in the country.
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Research in context

1. Systematic review: The authors reviewed the literature using PubMed. Since 

studies on dementia prevalence in North Africa and Middle East (EMRO) 

region are scarce, it has not been possible to precisely estimate dementia 

prevalence in the region through meta-analysis. One great challenge has been 

the lack of validated cognitive assessments.

2. Interpretation: The findings provides the first reliable estimate of dementia 

prevalence in Lebanon, showing that the age-standardized prevalence ranks 

high in the global range of dementia prevalence, corroborating the latest 

estimation from World Alzheimer Report 2015 that EMRO currently has the 

highest dementia prevalence in the world.

3. Future direction: More epidemiological studies to assess disease prevalence in 

the region are needed. The 10/66 Dementia Research Group one-stage 

diagnostic assessment and the Informant Questionnaire on Cognitive Decline 

in the Elderly used in this population-based study have been validated in the 

educational, linguistic, and cultural context of the region and are 

recommended to be used for case ascertainment and screening for dementia in 

future epidemiological studies. They can be reliably administered by trained 

lay research workers.
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Figure 1. Sampling frame for data collection
The percentages represent the national distribution of people over 65 years old in Lebanon
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Figure 2. Age-specific dementia prevalence in Lebanon compared to estimates for EMRO
10/66 DRG: 10/66 Dementia Research Group
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Table 1

Socio-demographic characteristics of the study population

Persons older than 65 years old N %

Gender Male 220 43.8

 N=502 Female 282 56.2

Age Mean age (SD) 72.5 (7.2)

 N=502

Education No formal education 101 20.1

 N=502 Primary school (completed grade 5) 162 32.3

Intermediate (completed grade 9) 117 23.3

Secondary (completed grade 12) 90 17.9

Vocational training /University 32 6.4

Marital status Married 315 62.7

 N = 502 Single/widowed/divorced/separated 187 37.3

Still working Yes 150 30.5

 N= 491 No 341 69.5

Highest job ever held* Never worked 186 42.3

 N= 440 Managers 11 2.5

Professionals 16 3.6

Technicians and associate professionals 13 3.0

Clerical support workers 33 7.5

Service and sales workers 99 22.5

Craft and related trades workers 51 11.6

Plant and machine operators and assemblers 7 1.6

Elementary workers (cleaners, laborers, unskilled farmers) 14 3.2

Armed forces occupations 10 2.2

Sufficient income for basic needs Yes 356 73.3

 N=486 No 130 26.7

Monthly income < 500,000 Lebanese pound (333 USD) 38 9.7

 N=392 500,000 – 999,000 Lebanese pound (333-666 USD) 175 44.6

1,000,000-3,000,000 Lebanese pound (666-2000 USD) 152 38.8

>3,000,000 Lebanese pound (2000 USD) 27 6.9

Informants for the older persons

Relationship to the older person Spouse 152 30.2

 N=502 Children/children in law 245 48.8

Other relatives 61 12.2

Other (friends, neighbors, etc.) 44 8.8

Gender Male 160 31.7

 N=502 Female 343 68.3

Age Mean age (SD) 49.5 (17.7)

 N=502

Education No formal education 49 9.8
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Persons older than 65 years old N %

 N=502 Primary school (completed grade 5) 78 15.5

Intermediate (completed grade 9) 83 16.5

Secondary (completed grade 12) 154 30.7

Vocational training / University 138 27.5

Marital status Married 351 69.9

 N=502 Single/widowed/divorced/separated 151 30.1

Sufficient income for basic needs Yes 396 79.5

 N=498 No 102 20.5

*
International Labor Organization classification ISCO-88
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